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SINCE 1915 STANDARD FOR ALL SETS 

GIFTS 
that bring happiness at 

Christmas time and 
throughout the year 
Radio sets and radio equipment 

make immensely popular Christ- 
mas gifts. 

To assure the utmost in Yule- 
tide radio enchantment, see that 
Cunningham Radio Tubes are on 
duty in every socket. Every owner 
of a radio will be delighted to re- 
ceive a set of new tubes. 

Buy them in combinations of five 
or more. Your dealer will tell you 
the correct types of Cunningham 
Radio Tubes for which any radio 
is designed. 

Don't use old tubes with new ones. 
Use new tubes throughout. 

E. T. CUNNINGHAM, INc 
NEW YORK CHICAGO 

SAN FRANCISCO I I I ¡ 

iSA 
01/1 I MK 

t 

t 
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Aain1h7IIBhIl f Buìldíl 
a Neu? circuit 

S UPLRJ 
H I LODYNE 

rIfi6 MODERN RADIO CIRCUIT 
DWVVAfl1 

ANEW SYSTEM OF. 
RADIO AMPLIFICATION 

PI AND 3W ON SAME WAFT 
CI ANO Cl ON SAME SAMT 

C-.¡v D.YDV CU. 5.III0V 

A NEW SYSTEM OF TUNING A NEW SYSTEM OF r 
AUDIO AMPLIFICATION' 

i; IIE at last is the circuit radio 
fans everywhere have been wait- 
ing for! Thousands of radio fans 

will experience a new THRILL in build- 
ing the SUPER HILODY T E. This 
marvelous circuit, which has been de- 
veloped by Fred A. Jewell after five years 
of exhaustive research and experiment, 
does NOT combine the better features of 
bygone popular circuits, but is itself an 
entirely NEW creation. The SUPER 
HILODY'NE is a revolutionary piece of 
engineering and is, we believe, the nearest 
approach to the perfect circuit. 

The SUPER HILODYNE gives reception 
hitherto undreamed of in the world of radio. It 
re- creates every sound sent into the microphone 
with absolute fidelity throughout the ENTIRE 
tone range. Super selectivity is here an actual 
fact. The SUPER HILODYNE tunes out inter - 
fe ing stations with unparalleled ease. Volume 

can be had in abundance for (lancing and con- 
certs. GENUINE single dial tuning is used. 
ANY set can be improved by incorporat ng the 
SUPER HILODYNE system of tuning, radio 
frequency amp ification, or audio amplification, 
parts for which can be obtained in separate units. 

The SUPER HILODYNE does not infringe in 
any way upon existing patents. Its design is so 
scientific, so sound, that its ENDURANCE is 
assured. 

We lUant 

REPRESENTATIVES 
In every community throughout the world 
where broadcast programs penetrate, we 
want representatives. The SUPER HILO- 
DYNE will be manufacture dand distrib- 
uted in Complete Sets, Chassis', Units, 
and Knockdown Kits. We have a plan 
which we believe will interest every 
PROFESSIONAL SET BUILDER. Write 
for further details today. Dept RN -128. 

ALGONQUIN ELECTRIC COMPANY, INC. 
Leo Potter, President 

245 Fifth Avenue .. New York City 
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Amazing c¢ A Ç radio tubes 
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CROSLEYÄS.;NDBOX 
rtrodyne 

STORIES in regard to the com- 
ing of A.C. tubes which would 

operate from houselighting cir- 
cuits have appeared in various 
newspapers, arousing a climax of 
anticipation in the public mind 
last spring. 

With the acquisition of a license 
by the Crosley Radio Corporation 
under a large group of 
patents controlled by 
the Radio Corporation 
of America, American 
Telephone and Tele- 
graph Company, Gen- 
eral Electric Company, 
Westinghouse Electric 
and Manufacturing 
Company, etc., the Cros - 
ley AC Bandbox is pos- 
sible thro ugh the use of 
the new R.C.A. alter- 
nating current tubes, LX226 and 
UX227. These tubes utilize for 
their filament and heating regular 
alternating current from the house- 
lighting circuit. 
The current is stepped down by 
means of a transformer without 
need of rectifiers to supply the heat 
necessary for the functioning of the 
tubes. The converter box, which is 
included with the Crosley AC 
Bandbox, can be tucked away out 
of sight. It is connected to the 
Bandbox by a cable and also sup- 
plies the current for the plate 
voltages on the tubes, replacing 

"B" batteries. 
Thus the Crosley AC 
Bandbox functions en- 
tirely from the regular 
houselighting current 
without need of bat- 
teries, battery charg- 
ers, or any of the usual 
paraphernalia which 
requires attention, 

care, and early replacement. 
The Crosley AC Bandbox with 
the alternating current tubes is 
truly revolutionary, and brings to 
the radio user an entirely new con- 
ception of care -free radio. This 
AC model, together with the 
battery type BANDBOX which 
works with standard power supply 
units and storage batteries, is the 
country's most talked -of radio! 
The popularity centers around two 
major factors: 
1. The imposing array of patents 

under which it is built. 
2. The number and quality of the 

features Powel Crosley, Jr., has 
built in for the price! 

-And what value Crosley has 
added in: 
1. Complete shielding of all ele- 

ments. 
2. Absolute balance (genuine Neu - 

trodyne.) 
3. Volume control. 
4. Acuminators for sharpest tun- 

ing. 
5. Single cable connections. 
6. Single station selector. 
7. Illuminated dial. 
8. Adaptability to ANY type in- 

stallation. 
Today's radio must be adaptable to 
the home. It must fit into all kinds 
of conditions. Perhaps you have a 
bookcase corner -a desk compart- 
ment-a chest -or even a bureau 
drawer where it could be tucked 
away. Maybe you want it to be part 
of the furnishings, as an impressive 
console or credenza cabinet. The 
Bandbox fits in everywhere. 
7'he metal outside case is easily and 
quickly removed. 
The set is solidly mounted on a stout 
steel chassis. As all controls are 

L 
assembled together in the front, cab- 
inet panels are easily cut to allow 
their protrusion. The metal escutch- 
eon is screwed on over the shafts and 
the installation has all the appearance 
of being built to order. Two large 
furniture manufacturers have de- 
signed console cabinets in which the 
Bandbox can be superbly installed. 
(Shower Bros. 
.1I fg. Co. of 
Bloomington, 
Ind., and the 
IVolf.11 /g.1nd. 
of Kokomo, 
Ind.) Powel 
Crosley, Jr.. 
has approved 
them mechan- 
ically and 
acoustically 
and has seen 
to it that the 
famous Crosley Mus'cones are built 
in them so that the best type of loud 
speaker reproduction may be insured. 
This is the kind of a radio you have 
been waiting for -the real direct elec- 
tric set that requires absolutely no at- 
tention. What if it does run all night! 
Who cares? No run -down batteries to 
greet you in the morning. You owe it 
to yourself to see the Bandbox and 
listen to its remarkable performance. 
If you cannot easily locate the n_ar- 
est Crosley dealer, his name and 
address will be supplied on request. 
Write Dept. 22. 

Montana, Wyoming, Colorado, Neu, Mexico and West, prices slightly higher. 

THE CROSLEY RIDIO CORP. 
Powel Crosley, Jr., Pres., 

Cincinnati, Ohio 
"You're there with a Crosley" 

Crodry is licensed only for 
Radio .Imateur, Experimental and 

Broadcast Reception 
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Agents! 
Dealers! 

Big Profits! 
Make Big Money taking 
orders for Metrodynes- 
all or part time. Metro- 
dyne All Electric Radios 
are in a class by them- 
selves. Unequalled for 
quality, performance and 
E.rice. Demonstrate at 
ome and take orders. 
owest wholesale prices. 

Your Demonstrating Set 
on 30 days' FREE trial. 
Mail thereupon below for 
complete details. 

GORGEOUS CONSOLS 
ELECTRIC RADIO 

Here is the Metrodyne All Electric 
Console Radio -a gorgeous, gen- 
uine walnut cabinet, in a beauti- 
ful two-tone finish. Has a built - 
in genuine Metro-Cone large size 
speaker. Brings in programs with 
great volume, reproducing the en- 
tire range from the lowest to the 
highest notes with remarkable 
clearness and distinction. All 
metal parts are finished in old 
i'uld. Wonderful electric radio, in 
a cabinet that will beautify the 
appearance of any home. 

BEAUTY - EFFICIENCY 
DEPENDABILITY 

The Metrodyne All Electric table model 
Radio is a 7 tube, single dial set. Only 
the highest quality low loss parta are 
used throughout. Solid walnut cabinet, 
beautiful two-tone effect, with handsome gilt metal trimmings. Size of cabinet, 
28 inches long, 13 inches deep, 10 inches 
high. Bas electrically lighted dial -easy 
to log stations, even in the dark. Only 
one dial to tune in all stations. Excellent 
tonal qualities - wonderful volume - very selective. 

Three Year Guarantee 

etrodyne 
NOW! A real electric radio set! Costs 
less than most battery sets. No batteries -no chargers -no eliminators -no acids -no liquids! Shipped direct from our 
factory at rock bottom prices and on 

30 DAYS' FREE TRIAL. 
At last! The radio you've dreamed about! If you 
have electricity in your home you can now really en- 
joy coast to coast radio reception without the care, 
bother and muss of batteries, chargers, eliminators, 
etc. The Metrodyne All Electric is a real, genu- 
ine batteryless radio set. Simply insert the plug in 
the socket, press the switch button and "tune in." 
You could not possibly buy a better radio set than the 

Metrodyne All Electric, no matter what price you paid. 

COSTS LESS THAN MOST 
BATTERY SETS 

Do not confuse the Metrodyne All Electric radio with ordi- 
nary light socket sets, because the Metrodyne is truly an 
all electric radio - consumes less than 2c worth of elec- 
tricity a day. Comes to you direct from the factory. Its 
low cost brings it down to the price of an ordinary battery 
set. We are so confident that you will be delighted with this 
wonderful, easy -to- operate batteryless radio that we offer 
to ship it to your home for thirty days' free trial - you 
to be the judge. 

"Simply 
press the 

switch button 
and it's on" 

1103 

Z-B 

Z- 

Acids 
al err 

atteri 

s 
teriree 

rs 

We are one of the pioneers of ra- 
ddio. 

The success of Metrodyne seta is 
ue to our liberal 80 days' tree trial 

offer, which gives you the opportunity of trying before buying. Thousands of 
Metrod nes have been bought on our 
liberal free trial basis -Write Today! 

FREE TRI OUPON 
Mail This Coupon METRO ELECTRIC COMPANY 

Learn all about the marvelous Metrodyne All Elec- lwé N. California 
o 

Ave., Dept L.OG 

tric Radio before buying any radio set. Let us 1 Gentlemen: 
send you the proof of quality. Read the letters Send toe full particulars about Metrodyne 
from thousands of enthusiastic owners. Get t All Electric Radio and your thirty days' 
our rock bottom direct- from -factory prices and fit'` 

free trial offer. 

our liberal thirty days' free trial offer. a Name / Address 
If you are interested in AGENT'S prop- 

METRO ELECTRIC COMPANY 
2165 N. California Ave. Dept.606 Chicago, Illinois / ositiorl pace an "x" in the square W. 
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BUY or BUILD with confidence 
and Insure Permanent Enjoyment of Your adío Se 

USE 
"THE DIRECTORY OF 

STANDARD RADIO SETS" 
for 

buying 

THERE is one 
easy-simple 

way to decide on 
what Radio Set 

II , to buy. If you 
R! _t are particular as 

''F' to the style of the 
111 4 set, the power, 

the sensitivity. 
the price, or any - 
thing that has to 

do with a manufactured set you will find 
a complete answer in the "DIRECTORY 
OF STANDARD RADIO SETS." 
Photographs of all standard manufactur- 
ers are shown together with an exhaus- 
tive printed description furnished by the 
manufacturers themselves. 
This book is absolutely impartial. It is 
the only printed book in existence that 
gives you this information. 
40 pages of descriptions and illustrations, 
size 6 x 9 inches with handsome colored 
cover. PRICE 25c. 

W'bal t fRiudü(o 

Shall} I ßy 

USE "HOW TO TUNE YOUR 
RADIO SET" 

to 
enjoy all 
programs 

RRADIO Receivers know 
no rules of etiquette - 

they cannot be taught to 
act on best behavior whet. 
company and friends are 
judging them -hut they can 
be made to act properly if 
the operator understand, 
the few simple factors that 
effect tuning or the limper 
adjustment of the Receiv- 
er's controls. 
Be one of those on tht' 
safe side. Don't he afraid 
to invite friends and show 
them that good tuning 

tea ns gaud r, cp:ion and enjoyable programs. 
The 64 -page. illustrated book on "How to Tune 
Radio Set" (Consrel -25e) is 

a carefully prepared, yet sim- 
plified, instruction book en 
tuning alone. 
Receivers of different types. 
individual characteristics, are 
handled separately. All there 
is to know, all that mast be 
known before one can really 
sac to understand the tuning 
of a set -is given in this 
I gook. 

buys an entire 
set of these 
four books of 
vital impor- 
tance to every 
one owning or 
contemplating 
the purchase of 
a radio set. 

They can be 
bought sepa- 
rately if de- 
sired al 

25, each 

Fill out Ute coupon 
below and mail it 
with your remit- 
tance today. 

All orders filled 
promptly. 

r--------- ----------- 

USE 
"THE RADIO TROUBLE 

FINDER" 

to insure 
permanent 
satisfaction 

THE "RADIO 
T R O U B L E 

FINDER" is a book 
prepared by a Radio 
Expert with many 
years of practical 
experience. It is a 
proven fact that 99 
out of every 100 
complaints from Ra- 
dio set owners can 
be traced to simple 
and minor troubles that a child could repair 
with a simple book of instructions -and only 
once in a lifetime the average man need pay an 
expert to repair his set -if he has a copy of the 
"RADIO TROUBLE FINDER." 
This simplified 64 -page book charts all troubles 
and how to correct them. 
It is the simplest thing imaginable to use it. 
Even the more difficult jobs of changing internal 
mechanism of the set can be accomplished suc- 
cessfully. 
The "RADIO TROUBLE FINDER" contains 
64 pages, many of which are illustrated. It is 
size 6 x 9 inches, with a colored cover. 

PRICE, 25c. 

USE 
"150 RADIO HOOKUPS" 

for 
BUILDING 

TI I 6,S -page hook of 
the ConsradCompany 

is the latest compilation 
of [lookups in Radio. 
The Hookups are these 
that have been tried, 
tested and perfected by 
time and by thousands 
of Radio Listeners. 
This priceless book con- 
tains: 18 Crystal Detec- 
tor Circuits, 39 Regener- 
ative, 21 Reflex, 23 Radio 
Frequency, 10 Super - Regenerative, 10 Amplifier 
and Oscillator, 5 Super-Heterodyne and other 

valuable Hookups. 
All circuits are shown by' 

¡ simplified drawings and 
each is explained in detail. 
The book is 6x9 inches in 
size, illustrated, and is 
contained in a special at- 
tractive 2 -color cover. 

PRICE, 25e. 

CONSRAD CO., INC., 230 5th Ave., New York. 
Gentlemen: I enclose $ for one copy of 

Directory of Standard Radio Sets. Radio Trouble Finder. 
G How to Tune Your Radio Set $50 Radio Hookups. 

Name 

Address 

City. Stele... 
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EARN $F00 a we ek. 
inYourJpareme 

( ) I N I N G the Radio Association enables you to cash 
in on Radio not'! Follow its success- proven plans . 

and you can earn $3 an hour, in your spare time, 
from the very first. Over $600.000,000 is being spent 
yearly for sets, supplies, service. You 
can get your share of this business 
and, at the same time. fit yourself for 
the big -pay opportunities in Radio. 

Founded on a New Idea 
Members of the Association do not 
wait for months before they make 
money out of Radio. Without quit- 
ting their jobs. our members are 
earning $25 to $75 a week spare time 
by building "tailored" radio sets, 
serving as "radio doctors," selling 
ready built sets and accessories, or 
following one of the many profit - 
making plans of the Association. 

Earned $500 in Spare Hours 
Hundreds earn $3 an hour as "radio 
doctors." Lyle Follick. Lansing. 
Mich., has already made $500 in'spare 
time. \Verner Eichler. Rochester, 
N. Y., is earning $50 a week for spare time. 
Buckley. Sedalia. Mo.. is earning as much in 
time as he receives from his employer. 
We will start you in business. Our cooperative plan 
gives the ambitious man his opportunity to establish 
himself. Many have followed this plan and es- 
tablished radio stores. Membership in the Association 
has increased the salaries of many. Scores are now 
connected with big radio organizations. Others have 
prosperous stores. 
A year ago Claude De Grave knew nothing about Radio. 
Today he is on the staff of a famous radio manufac- 
turer and an associate member of the Institute of Radio 
Engineers. He attributes his success to joining the As- 
sociation. His income now is 350% more than when 
he joined. 

Doubled Income in Six Months 
"I attribute my success entirely to the Radio Associa- 
tion," writes \V. E. Thon, Chicago, who was clerk in a 
hardware store before joining. \Ve helped him secure 

the managership of a large store at 
,a 220% increased salary. 

"In 1922 I was a clerk," writes K. O. 
Benzing, McGregor, Ia., "when I enrolled. 
Since then I have built hundreds of sets- 
from 1 -tube Regenerative to Superhetero- 
dynes. I am now operating my own store 
and my income is 200% greater than when 
I joined the Association. My entire success 
is due to the splendid help it gave." 

Easiest Way Into Radio 
If ambitious to become a Radio Engineer, 
to fit yourself for the $3,000 to $10,000 
opportunities in Radio, join the Association. 
It gives you a comprehensive, practical and 
theoretical training and the benefit of our 
Employment Service. You earn while you 
learn. You have the privilege of buying 
radio supplies at wholesale. You have the 
Association behind you in carrying out your 
ambitions. 

What a Membership Can 
Do for You 

I- Enable you to earn $3 an hour 
upwards in your spare time. 

2 -Train you to install, repair and 
build all kinds of sets. 

3 -Start you in business without 
capital, or finance an invention. 

l -Train you for the $3,000 to 
$10,000 big -pay radio positions. 

5 -Help secure a better position 
at bigger pay for you. 

6-Give you the backing of the 
Radio Association. 

A MEMBERSHIP NEED NOT 
COST YOU A SINGLE CENT 

F. J. 
spare 

ACT NOW -if you wish Special 
Membership Plan 

To a limited number of ambitious men, we will give Special 
Memberships that may not -need not -cost you a cent. To 
secure one, write today. We will send you details and also 
our book, "Your Opportunity in the Radio Industry." It will 
open your eyes to the money -making possibilities of Radio. 
Write today. 

r 
RADIO ASSOCIATION OF AMERICA, 
4513 Ravenswood Ave., 
Chicago, III. Dept. RN -1 

Gentlemen: 
Please send me by return mail full details of your Special 

Membership Plan and also copy of your book, "Your Oppor- 
tunity in the Radio Industry." 

Name 

Address 

City State 
j 
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Be a Trained Radio Expert 
If you're earning a penny less than $50 a week, get my free buck of iniurulaiiui1 
about the Radio business. Trained Radio Experts are needed in more than 
20 different lines of this new and growing profession (300,000 new openings 
created by the swift growth of Radio in past few years). \Vhy go along at 
$25 or $35 or $45 a week all your life? Study Radio and after only a short 
time land yourself a REAL job with a REAL future! Be a man who has 
money in his.. pocket and in the bank -don't scrimp and scrape for the rest of 
your days. 

Salaries of $50 Up to $250 a Week 
Not Unusual in Radio 

The good positions in Radio pay all the sway from S50 on up to $150. $200, 

and even $250 a week. Suppose you don't climb to the very top. but that you 
do advance to a position that pays you $125 a week. year in and year out. 
Any chance to make that notch where you are now? Then send for my free 
book. and 'learn about a field where there's some real opportunity. 'Where 
good men. if they hare the right training. can work their way into really big 
salaried jobs! 

Money Back If You Aren't Fully Satisfied 
I'll give you all the training you aced to get into any line of 

the Radio business. And I back up this training by a signed 

agreement to refund every penny you pay me 
if I don't give you exactly the training you need. 

After you finish my training, you'll he the judge. If 
you think I've earned my tuition fee, I keep it. If 
not, n'-k for it and you'll get it right hack. 

Broadcasting 
an,ducotmmerial 

Radin land 

rig. 
stork 

ng field aot I:n,dntt1,1g 
1t 

'rk- 

Niy lr.e prepare. , : Ihuren.h ly to get 

` Into 'this field úd :rake good. 

Six Big Practical Outfits 
Given You to Help You Learn 

I teach you both the "why" and the "how" of Radio. You learn 

to DO a thing, and you learn WHY it's done. I send you, WITH - 
OliT. EXTRA COST with your course. six big practical outfits 

of material to experiment and work with. These outfits are the 

real t ling -oat toys. The parts they contain will build approximately 100 

differiut Radio circuits. with all this material you do practical work from 

start to finish of your training. You get your hand in, and you get confi- 

dence in yourself. Then when you run into a Radio problem later on. on 

the job. you KNOW you can do it because you've already done it, with these 

six outfits of practical material. With nie you don't learn to he a "paper 

Radio Expert' -y`otr learn to he the kind of expert that shows his worth 

on the payroll. Pull details in my big hook -sent free. 

Send for Free Book of Information 

GET BOOK! 
Find out for yourself 
about bigger pay waiting 
for you in Radio! From 
$2,000,000 in 1920 to 
$504,000,000 in 1926 -that's 
the record of the Radio 
Industry. Plenty of big 
Radio Jobs are waiting for 
the man who KNOWS! 
John Fetzer sent for my 
free book -now he's Chief 
Engineer at WEMC and 
designs and builds broad- 
cast stations. T. M. Wil- 
cox sent for the book - 
now he's in his own 
Radio business and re- 
ports profits as high as 
$70 in one day! All in- 
formation II be sent 
to ou fre- out obli- 

oupon 

Six minion Itadlo n i, I,c- in ute 
in the linked state: ', illt 
,kdlans arc going to Es,li,,`. ul 
Ittpalr men everywhere. For this` work 

you must be trained. 

aJ 

Radio manufacturing has grown faster In 
the last 6 years than any other big busi- 
ness ever did. It's 250 times as big as 
1t teas. That means lots cf grind chances 

for the Milne.' Radio Expert. 

Radin operators on board ship go ever, 
where -soy everything. You sail the 
world oser. all your expense, paid. and 
time a Brod 

life 
salaof ry 

Rbesides. 
it the 
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LEARN QUICKLY, EASILY 
Train at Home in Spare Minutes 

Stay home! Hold sums- job! I'll bring your Radio 
training to you, and you can learn in your spare 
time after work. No need to go to a strange city 
and live for months on expense when you learn 
my way. You study in the quiet of your own home. 
As for this training - it's written just as I would talk - in 
straightforward. everyday. understandable language. You'll get 
it. and you'll get it quickly -in a few months' spare time -be- 
cause I've made it so clear and interesting ! No particular 
education needed -lots of my successful students didn't finish 
the grades. 

Earn $15, $20, $30 Weekly 
Right Away "On the Side" 

Deloss Brown, South St., Foxboro. Mass., made $1,000 from spare -time 
Radio jobs before he even finished my course. H. W. Coblentz, Wash- 
ington, averaged $45 a week; Leo Auchampaugh, 642 Lakewood Ave.. 
Chicago, made $500 before graduation; Frank Toomey. Jr.. Piermont. 
N. Y., made $833 while taking the course. All this done IN SPARE 
TIME away from the regular job, while these fellows were still study- 
ing the course -anti they're only a few of hundreds. As soon as you 
start this training I begin teaching you practical Radio work. Then a 
few weeks later. I show you how to make use of it in spare time, so you 
can he making $15, $20. $30 a week "on the side." all the while you're 
learning. 

64 -Page Book Sent Free for the Asking 
My big book of Radio information won't cost you a penny, and you won't 

Lr 
m 

inder any obligation by asking for it. It's put hundreds of fellows on the way 
to Idg pay and brighter futures. Sending for it has been the turning -point where 
many a man has magic his start toward real success, Get it. See what it's going 

"11.1.1 to you. ....I nn i fm tll \l'' 

Address: J. E. SMITH, President, 
National Radio Institute, 

Dept. 1 -S, Washington, D. C. 

In 7 short years- 300,000 new jobs in Radio! 
Lots of jobs open right now, for those who have 
the training. The Radio industry has grown 
by leaps and bounds -so fast it has had to take 
whatever sort of men it could get. Such men, if they 
haven't trained themselves in the meantime. are losing 
out and will keep on losing out. They'll be replaced by 
men with the KNOW- Iltlll-. But it'- trained m,.. 
ONLY that are needed. 

Over 1,000 Openings for 
Trained Men NOW ! 

One great Radio manufacturing concern alone 
has over 1,000 openings to give my graduates 
this year. These men will be needed all over 
the United States. Any graduate of mine who 
stands well in his home town is eligible for this 
work. The head of the above mentioned con- 
cern-one of the biggest Radio organizations in 
the country -is a graduate of mine. He knows 
what my training did for him. \ \Thee. he wants 
new men for his organization he wants men with 
the same training. 

i can't possibly graduate enough men this year to till 
these openings. So there will be more openim:gs with this 
one concern than there will be graduates to accept therm. 

Butt there are other openings to choose from, too. My 
school has trained more Radio Experts than any other 
school in the world. It's the oldest and largest 
Radio home -study school in the world. There are 
N. R. I. trained men in almost every Radio concern 
of any importance in this country. Many Radio 
employers are themselves my graduates. 

That's where you get your "stand -in` as an 
N. R. I. graduate yourself. Every graduate of my 
course is entitled to Life -Time Employment Service, 
without a penny's charge, from my helpful Employ- 
ment Department. 

Full Information Sent with Free Book 
My Free stook contains full information about 
the Radio employment situation, and the advan- 
tages I'm in a position to give you. Also about 
my Life -Time Employment Service. and Life 
Time Consultation Service, too. 

Mail Coupon Today! 

1 

J. E. SMITIi, President, 
National Radio Institute, 
Dept. I -S, Washington. D. C. 

Dear Mr. Smith: Kindly send me y :Jig free 
"Rich Rewards in Radio.' gisiez ell ioinrmatiun atout 
the big -money opportunities in Radio a . how you will 
train nue to take advantage of them. I umlersta 
this places nue under nu obligation, and that no sal - 

nmcn will call on me. 

Name 

Address 

Town Star. 

big 64 -page book, printed in two color:. 
crammed with interesting facts and photos about 
money making opportunities in Radio, sent free 
to everyone who clips the coupon. .\'t obligation 
by scndinn for the book -it's absolutely free. 
One of the moor valuable books about Radia 
ever trritte,. 
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For These Four Reasons 
Arcturize your present Radio Set -enjoy 
all the benefits of A -C Power from your 

light socket with 

ARCTURUS A -C TUBES 
Detector s Amplifier r Power 

Arcturus A -C Tubes 
Have 4 Outstanding Features 

1. Exceptional tone quality, volume and sensitivity. 
2. Readily adaptable to all circuits using standard 
sockets. 3. Perfect operation under all normal line 
voltage variations. 4. Free from hum. 

If you have been awaiting the perfection of A -C 
Tubes before modernizing your present set, send at 
once for detailed information on the operating char- 
acteristics of Arcturus A -C Tubes. 

Ask Your Dealer 
It doesn't take long or cost much to install Arcturus 
A -C Tubes in your present set. Your dealer's service 
man can get engineering instructions for the few simple 
changes in wiring that are necessary. Always remember 
that in changing over your set for A -C operation, 
Arcturus A -C Tubes require the least changes in wiring. 

For the Technical Man 
The unique advantages which 
we claim for Arcturus A -C Tubes 
are directly traceable to unique 
features of construction and ex- 
ceptional operating characteris- 
tics. 

The exceptional long life of 
Arcturus Tubes is due to the 
enormous electron supply result- 
ing from the heater operating at 
a low temperature. - 

The highly efficient cathode is 
responsible for the unusual sen- 
sitivity of Arcturus A -C Tubes, 
and for the exceptional volume 
and tone quality which their use 
insures. This cathode produces: 
1. A high amplification factor 

(10.5). 2. A low plate impedance 
(9,000 ohms), 3. A high mutual 
conductance (1160 micromhos). 

Since the base of the Arcturus 
A -C Tube is of the standard four 
prong type, no additional ter- 
minals are required, making 
Arcturus Tubes adaptable to ex- 
isting circuits with all the simplic- 
ity of D -C tubes. No center 
taps or balancing are required. 
A common toy transformer may 
be used. Filament voltage is the 
same (15 volts) for all types - 
detector, amplifier and power. 

The freedom from hum which 
is one of the most important 
features of Arcturus A -C Tubes 

is due to the use of low A -C cur- 
rent, only 0.35 ampere. (Dis- 
turbing electro- magnetic fields 
are proportional to alternating 
current -not voltage.) Arcturus 
Tubes in all stages are four 
element tubes with indirectly 
heated cathodes. 

Normal variations in line volt- 
age do not affect the operation 
of Arcturus A -C Tubes. The 
amplification factor is practically 
constant over a wide range of fila- 
ment voltages -13.0 to 18.0 volts. 

The use of a heavy carbon 
filament enables Arcturus A -C 
Tubes to withstand even an 
unusual overload. 

ARCTURUS RADIO COMPANY, INC. 
253 Sherman Avenue, Newark, N. J. 
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WHAT RADIO NEWS SAYS ABOUT THE "PERIDYNE" 

R \DIO NEWS says: 
The "Peridyne- receiver le. 

revolutionary. It embodies an 
entirely new principle in what we 
have named the "Peridyne" method 
.d shield- tuning. 

new radio symbol, the "Peridyne" 
character, had to be created by the 
author, as no symbol for this ar- 
rangement is provided in the present 
radio practice. , 

We predict great commercial pos- 
sibilities for tins invention: whicl. 
makes it possible to bring a singe 

!I/ 

dial set into perfect interstate res- 
onance and consequently to oper- 
ate it at the maximum possible 
efficiency. 

The "Peridyne 5," a receiver y 

can easily build yourself, is a fie, - 

tube set, by means of which the 
author in New York receives Pacific 
Coast stations several times during tl.' 
week, even during the summer. 

RADIO NEWS further says: 
The "Peridyne 5" is the ar. 
5 -tube DX set that ins ever i. 

described anyw.ber:- 

neit circuit 

3YRE 

1111111111111111111 

1111.1111111M=MINIT..INSM.MIIIIM:! 
1 

!IN-M11li11181111 

I-011 ,or: ,fsil\ bai(d this new remarkable circuit. It lias been 

designed by lIr. lingo Gerusbuck, Member of the Americas 
Physical Society, Member of the American Association for the 

advancement of Science, Editor of Radio News. Science und 
Invention, und a dozens or more scientific and practical Radi+ 
gooks. It presents the one TR t -E, and most effective receiver 

for perfect Inter -stage Resonance on Single Control giving the 

maximum efficiency possible in this type of Receiver. 

There is a reason -an obvious reason. apparent at a glance, for 
the unmatched efficiency of this remarkable receiver. 
The "Peridyne" employs a new principle, the circuit of whic'l 

shown in the lower left -hand corner of this page. 
Ii\' means of this simple ,yet amazing instrument, Dtr. Gernsbac:: 
ha-. combined the two principal means employed today to obtaia 
True Interstage Resonance. 
The "Peridyne" is the perfect one -control set -the perfect 
distance receiver. 
The official parts listed below have been combined to wort: 
most effectively in the "Peridyne." This combination of 
quality parts endows the "Peridyne" with its remarkahl: 
performance. The cost of building the "Peridyne" is astound - 
ingly low for the result: achieved. 

OFFICIAL LIST OF PARTS FOR THE "PERIDYNE" 
Yaxley Jack, Single -circuit type 
Yaxley Jack -Switch, Two-circuit- 

type (D. P. S. T.) 
National Vernier Dial 
Benjamin Sockets, UX type 
X -L Binding Posts 
Am. liard Rubber Panel, 7824.3 Ib 

inches 
Am. Hard Rubber Sub -Panel, 8x23% 

3.16 inches 
Am. liard Rubber Brackets, 63,822 

inches, hard rubber 
Belden Battery Cable, with fuse, 

wires 
E. T. Cunningham Vacuum Tubes 

201 -A type 
Cunningham Vacuum Tube, 112 type 
Am. Herd Rubber Terminal Strip. 

7aáxlx3 16 inches 
Acme Rolls Hook -up Wire, Black. 

Yellow, Red and Green 

1 Amsco Triple Var. Cond. .0005 mf. I 
each section 

3 Hammarlund R. F. Transformers, 
Special (Special Peridyne units) 1 

3 Silver -Marshall Coil Shields, Special 5 

Special Peridyne units) 4 
2 Silver -Marshall A. F. Transformers 1 

3:1 ratio 
2 Allen Bradley Rheostats, Carbon type 1 

1 Centralab Variable Resistor 
0- 100,000 ohms 4 

1 Carter Switch- Rheostat. 30 ohms: 
combination instrument 

I Amperite, 5 volts. ) , ampere type 
1 Amperite, 5 volts, '- ampere type 4 

1 Carborundum detector, Carborun- 
dum type 

1 Samson R. F. Choke, 85 millihenries 
I Aerovox Fixed Condenser. .001 mf 
I Jewell Voltmeter, 0-8 volts 4 
1 Jewell Voltmeter. 0 -150 volts 

The coupon belote, with 511e. will bring you the official Construction 
Book, for the " PERIDYNE." including full sized' blueprints and detailo! 
instructions to stake it. 

"PERIDYNE 
1150 BROADWAY NEW YORK, N. Y. 

99 

'PERIDYNE," 1150 Broadway. New York, N. Y. 
Gentlemen: I enclose 50e. Kindly send me one copy of the Official Sisteer: I 

page "PERIDYNE" Booklet, with full -sized Blueprint,. 

Name 

('ity.. Stat,I 
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15. 

Only a tru :ì 'A one 
which contains 3 battery, can be 
expected to giv, `` ., ánently satisfactory 

.. service. A number of set manufacturers 
'/ realizing this and also the importance of 

thg correct "4.- wrel ommer 
for i4e 

ABO 

ABOX will ' v ue electric "AM 
power with no chah'ge l° tubes or "wiring. 
It draws current from the light socket only 
when the set is in use. t 

I i 

The six -volt model operates all scIts using 
eight or less 1 /4-ampere ti.bes. T e four -volt 
model operates any set using 199 `tubes, 
and will fit into the battery partment 
of Radiola receivers. 

Licensed by The 
Andrea's -Ham- 
onondCorpora- 
tion, under Pat- 
ent No. 1,637, 

795 and appli- 
cations 

Send for interesting booklet, 
"ABOx and The Light Socket" 

Slightly higher rest of the Rockies 
Input -110 volts. 50.60 cycles A. C. Output -6 volt direct current. 

2 amperes. Shipping weight, 25 lbs. Unlimited shelf life. 
w 

4 -volt model for Radiola sets or $2750 
any receiver using small tubes / 

w w 
The ABOX FILTER can be used to filter the output of your battery 
charger if you have one. The combination is equivalent to the 
complete Aboa eliminator. Ask for special circular. Price, 519.50. 

Slightly higher nest of the Rockier. 

The dbox Compa 
215 North Michigan Avenue Chicago, Illinois 

-a 
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HUGO GERNSBACK. 
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Editorial and General Offices, 230 Fifth Avenue, New York 

Vol. 9 JANUARY, 1928 No. 7 

Our Mysterious Waves 
By HUGO GERNSBACK 

ONE of the peculiar facts about radio is that we really know 
so little about certain phases of this new science. We have 
arrived at a stage where we possess a good deal of knowl- 
edge about the operation of the various instruments that 

make up our radio transmitters and our radio receiving instruments ; 

and. though the do not know all about radio by any means, and as a 
matter of fact have only superficial knowledge, still a great many 
facts have been accumulated. But when it comes to the activities of 
radio waves, that is, during the interval after the wave leaves a 
radio transmitter, such as that of a broadcast station, and until it 
reaches your antenna. practically nothing is known. 

It may be predicted safely, however, that, during the next twenty 
years. many new and important discoveries will be made. all based 
upon the now mysterious journey of radio waves, after we get to 
know more about this. 

The distances covered by radio waves are practically infinite. 
When an ultra -short -wave radio station broadcasts a program. it 
may be reasonably assumed that its waves pass through the so- 
called "Heaviside layer" and speed on through space, never to 
stop. While it is true that, out in open space, the waves gradually 
get weaker. just as do the light waves, never- 
theless. the tact remains that they speed on 
practically- forever with the speed of light. 
It is not impossible that someone. in some 
other world, would he able to pick up. years 
after it had been broadcast. a radio program 
which originated on the earth. That. at least. 
seems theoretically possible. Radio waves 
have the saute speed as light waves (about 
186.000 miles a second) and would therefore 
reach our nearest star system.: Alpha Centauri. 
some four years after the wave had left our 
broadcast transmitter. 

Another interesting possibility is presented; 
that, if we ever make radio contact with a 
neighboring planet (let us say Mars), then, 
when the radio announcer on the earth speaks 
into the microphone. it will take from three 
to twenty -taro minutes for the wave to tra- 
verse the distance between the earth and Mars (all depending on how 
far apart the two planets are then situated) ; and then it will take. 
of course, the same length of time for the message to come back. 
if there is a reply. Thus, if you spoke into a microphone on earth, 
You could not reasonable expect a reply from Mars before, at the 
hest. six minutes had elapsed. It will he seen, then, that a two -way 
conversation would he rather tiresome. 

And then. of course. all this conjecture really depends upon 
whether the waves actually pierce the Heaviside layer. It is now 
thought that the waves do so on a short -wave broadcast : but we 
are not absolutely sure. Coming nearer home. we note, today. for 
a fact. that practically every broadcast wave travels around the 
entire earth. For that reason, nowadays, no matter where you are. 
the waves of practically every broadcast station will vibrate in your 
own body. Right at this second. broadcast stations located in China 
and Australia. or for that matter in every part of the globe. are 
sending waves right through you. Of course, these waves, by the 
time they reach you. are of such infinitesimal amplitude that the 
effect is practically nil. Nevertheless, if you had a super -sensitive 
radio receiver in a favorable location, that receiver could, even today. 
with our present -day apparatus, receive every wave from almost 
any station that was broadcasting at the time. That does not mean 
to say that it would he possible to hear them on the loud speaker; 
hut the fact remains. that if you have an aerial attached to the set. 
the waves are received, even though not detected, by the set. Some 
day. and possibly within the next twenty years, our receiving sets 
%will be so sensitive, that it will be possible to receive every station 
on this planet from any point on earth. If we knew more about 
the mysterious action of the waves, we could do so this minute. 

Every radio man knows 
of radio waves. 

There are certain localities where it is easy to receive radio 
signals that cannot be heard in other localities, even nearby. For 
instance, not far from New York City there is an amateur station 
where one of the editors of RADIO NEws has actually heard the 
broadcasts from Australian stations on a three -tube rece-iver. They 
are received. not once in a while, but as a matter of routine: and 
by the way, in New York, reception from Australia is about as 
far as you can reach out on this planet. It is nearly half -way 
around the earth, and farther than that you cannot go. There is 
nothing mysterious about this apparatus: it is a common. everyday 
receiver. Whether it has a favored location, influenced by the 
magnetic field of the earth or something. we do not know and can 
only guess. The fact remains. that there are spots of this kind 
all over the earth that favor radio reception from great distances: 
while other spots, although apparently of equal advantages, are not 
so favored. Once we know more about such things. the whole 
art of radio may change. 

Then, of course, we have the mysterious action of "fading." You 
are listening to a certain station that conies in 
loud; when suddenly it will fade away to 
practically nothing, only to come up in volume 
again, periodically. We have learned much 
about this mysterious fading action during 
the past few years, and we are continuously 
learning more about it. While it seems almost 
impossible at the present time to assure that 
this condition can be done away with. still 
radio engineers are hopeful that the problem 
is not insoluble. There may be a remedy 
applicable, once we know more about the 
actions of the waves in free space. 

Theoretically. at least, it should not he 
possible to receive radio broadcasts with a 
loop or interior aerial inside a steel - framed 
building. The prevailing theory is that the 
radio wave is grounded in the metallic frame- 
work. Nevertheless, we are able to receive 

broadcasts. although to a limited degree: the more sensitive a set 
becomes. the easier it is to pick up broadcast wares inside such a 
structure. No exact explanation lias been forthcoming as to why 
this is at all possible: because the fact remains that the waves ar 
short -circuited and are absorbed by the steel frame. Whether a 
secondary wave is generated within the open spaces inside such 
buildings, or what other action there may be. is not known. At first. 
it might he thought that a loop- aerial set placed near an open 
window would be in the best location. This is not a fact. however. 
As a rule. the best location of such a set is near a steel girder: 
usually in the corner of the room, where such a beam passes. Often 
the best reception obtained is near a radiator. No sufficient explana- 
tion of these phenomena is known. 

When it comes to the effectiveness of the power emitted by broad- 
cast stations. we encounter the definite fact that often a 500 -watt 
transmitter is heard further than a 5000- watter. For instance, a 
certain mid -western station which at one time operated on 500 watt - 
was easily received in New York practically every night. This 
broadcaster has since installed a higher -powered transmitter o, 
5000 watts: hut now the station is hardly ever heard in New York. 
Here is a seeming paradox and an unsolved problem. If the stating 
had changed its location, this would offer an explanation ; but the 
station and its towers remain exactly where they always were. 

Then there is the matter of "dead spots." While the interposition 
of great steel masses. as in a big city, accounts sometimes for absorp- 
tion of the waves. there are many dead spots, even in flat. open country. 

The study of radio waves is pregnant with dozens of discoveries: 
and only by learning more about these various phenomena can we 
he enabled to uphuild. slowly, this new and important art. 

striking instances of the "freak actions 

Wherein the Editor comments on 
the CUOMO.' ',sass of practical radio 
knowledge whit, is vet to he diseor- 
cred by scientists and experimenters- 
and particularly the profound ignorance 
which prevails at present as to the ' 
meats of radio waves in space -the 
possibility that they may be trorelim; 
to infinite distances in starry space- 
and the certainty that they ar: passim, 
at this moment unfelt and unhindered 
th rounlr our carry bodies -the siuoularity 
of the ma rr rrrr in 'cinch they seem to 
appear at one place but not another- 
and ho-,o the explanation of these seem. 
ingly capricious phenomena ceill enlarge 
most effectively our mastery of radio. 

1111 lllll1111 lllllll 11111111 ,l,m,,,, ,,.1111,.,,31,,,1 

Mr. Hugo Gernsback speaks every Tuesday night at 9.30 P. M. (E.S.T.) from station WRNY on various radio and scientific subjects. 
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GC B. IQowel 

"A 
Times Square, the heart of New York's "Great White Way," and its riot of colorful electric signs. 

ND I says to him, lissen, big 
boy, I don't care if you are 
stage- manager of this show, 
you can't pull that stuff on this 

kid -Didva see the hat she had on? Right 
off Ninth Avnoo -Is Mac all set out in that 
box with the mike ? - Where's that con - 
tinuity-Yeh, and he wanted me to do that 
dance in the third act and I says to him, 
alright, I'll do it for fifty bucks a week 
more and then he says -How did that last 
rehearsal go down in the dressing room this 
afternoon? -Hey, where's Eddie ?-Didya 
hear the one about the traveling salesman 
that -HEY, SHUT UP OUT THERE! - 
And he says to me -QUIET I OVER- 
TURE!!---" 

While this is going on "backstage" in one 
of Broadway's theatres, with a Saturday 
audience awaiting the tap of the orchestra 
leader's baton, a vaster audience is being told 
what is in store for them. In thousands of 
homes are lovers of the theatre who arc 
gathered about loud speakers, listening to the 
radio announcer telling the story of the play, 
and awaiting the same tap of the leader's 
baton. 

Then, backstage, comes the quieting call 
of "Overture" and the two audiences are 
swung into the atmosphere of the play by 
the music. Then the call of "Curtain!" 
and the "fourth wall" of the stage slides 
smoothly up, disclosing a stageful of sing- 
ing beauties dancing to the latest tune that 
Broadway is humming and (seemingly) for- 
getful of bickerings before the rise of the 
curtain. 

After the music of the opening scene, the 
radio audience is told about the beauties of 
the costumes, the gorgeous stage setting, the 
famous stage folk and all the other "trim- 
min's" that go to make up a Broadway 
musical production. Then the microphone 

in the backstage studio is switched on and a 
duct, which comes in one of the later acts of 
the play, is sung for the radio listeners; for 
only a portion of an act can he put on the 
air because of the shortness of the allotted 
time. 

Back again to the stage the radio audience 
is whisked, to listen to one of the song hits 
of the show, now being sung by a couple of 
the principals and the chorus. Back and 
forth for an hour -from dressing rooms, 
where stars are making quick changes of 
costume, to "out front," where these same 
stars are heard delighting an audience vaster 
than any they have ever looked upon. 

TECHNIQUE AND DIPLOMACY 

The question naturally arises, ''How is all 
this done ?" To tell the truth, it is a real 
job, not merely from the technical angle, but 
also because the human equation enters to a 
very great extent. Ordinarily, in the studio 
of a broadcast station whence well -known 
stars are put on the air, it is very seldom 
that more than one appears on the same pro- 
gram. But in the theatre it is entirely dif- 
ferent ; for there may he as many as five or 
six stars or featured players in the one pro- 
duction. It is natural that the radio audi- 
ence is anxious to hear as many of these 
well -known actors and actresses as possible; 
and the broadcasters are just as anxious to 
give their audience what it desires. 

Here it is that the much -discussed "artistic 
temperament" comes to the fore and causes 
trouble to the arranger of the broadcast 
program. One star refuses to follow some 
other in the radio arrangement, because her 
name is in larger type on the theatre pro- 
gram and therefore she should be allowed 
to precede her rival on the radio program. 
But the other lady refuses to come after 

Number One, because -and so on, ad 
infinileut. 

However, the announcer and the "continu- 
ity man" arc persons who would make the 
ordinary smooth diplomat appear as rough 
as a rasp. They have to be ambassadors of 
good -will to the Nth degree; for it is up to 
them to iron out the many difficulties that 
are bound to arise when temperaments 
clash. It is an interesting thing to note 
that, the bigger the star, the less trouble 
he or she gives the program arrangers. This 
has proved true in nearly a dozen of the 
plays already put on the air. 

MYRIAD DETAILS TO CONSIDER 

The continuity man. after witnessing a 
regular performance of the play, writes out 
the various announcements, descriptions and 
synopses necessary to give the radio audience 
an idea of what it is all about. Then comes 
one of the most difficult parts of the entire 
job -that of timing. Ordinarily, in a studio 
program, it is necessary only to have the 
grand finale occur on the even hour or half 
hour; but in a program of this kind. when 
the audience is taken from the front of the 
house to a dressing -room studio and back 
again, twenty -five times. the entire broad- 
casting must be timed correctly to the minute. 
Otherwise. someone will not be able to sing 
or a number will have to be cut short. In 
fact, during the broadcasting of "Just 
Fancy." one of the principals was put on the 
air while making a change of costume, for 
that was the only time during the hour that 
he was off the stage. 

An inconsistency that has been found in 
actors and actresses is that, in many cases. 
they are afraid of the microphone. It seems 
very strange that actors, who daily face hun- 
dreds of people in a theatre, should have such 
bad cases of "mike- fright." In fact, next 
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to temperament, the broadcaster's 
worst enemy in the theatre is this 
peculiar kink. One actor ex- 
pressed his opinion that the rea- 
son for this reaction is the fact 
that, when speaking or singing 
into a microphone, the actor, used 
to seeing how the audience was 
reacting to his "stuff," could not 
know how his work was getting 
across. Doubtless that accounts 
for some of the very mediocre 
work put on the air by some of 
Broadway's favorite stage peo- 
ple: although in the main, this 
fright lasts only a little while. 

For a week before the broad- 
casting the technicians haunt the 
theatre. deciding where the many 
necessary microphones will be 
located: where the backstage stu- 
dio will be placed ; the best posi- 
tion for the announcer, so that he 
will be in touch with both the 
stage and studio: the best way 
to run the power lines and all 
the other numerous little details 
that are hound to crop up in each 
installation. For example, in the 
Casino Theatre, from which the 
musical play, "Just Fancy" was 
recently broadcast, the studio had 
to he located in the basement next 
to the boiler room. This, though 
not ideal from the viewpoint of 
temperature, was yet excellent 
for acoustical purposes, and that, 
of course, was the main consideration. 

Perhaps the most important problem for 
the engineer is the choice of the locations for 
the microphones about the stage. It must 
be remembered that these instruments must 
be so placed that they are not visible to the 
audience in the theatre and yet so that, no 
matter whereabouts on the stage the action 
is taking place, one or two microphones will 
be in the vicinity to pick it up. Sometimes 
as many as fifteen microphones are scattered 
about the stage and in the orchestra pit. 
These do not include the "mikes" for the 
studio and the announcer. 

CELEBRITIES APPEAR 

One of the outstanding programs from 
Broadway was the broadcasting of a portion 
of the second act of Florenz Ziegfeld's 
world -renowned Follies. This took place 
on the evening when Mayor James J. Walker 
of New York was being wel- 
comed back to his native Broad- 
way on his return from Eu- 
rope. The very appropriate 
stage setting was a reproduction 
of the steps of New York's 
City Hall. where all visiting 
celebrities are welcomed offi- 
cially by the Mayor. Eddie 
Cantor had the role of the May- 
or and his Committee of Wel- 
come was made up of the most 
beautiful specimens whom Mr. 
Ziegfeld glorifies.so well. Can- 
tor first welcomed the heavy- 

Graham McNamee announcing from a stage 
box at one of the theatrical broadcasts. 

weight boxing champion of the world, and 
then the spot -light was thrown on Gene 
Tunny, who was in the audience. Then a 
channel swimmer was welcomed. then a 
European queen and then a crowd of trans- 
atlantic flyers. To each a key of the city 
and a medal were presented. Last, but not 
least, the actor -mayor pinned a medal on 
himself, saying he had just returned from 
Europe. Then the radio audience had the 
pleasure of listening to the real Mayor of 
New York make one of the witty speeches 
for which he is famous. 

Another remarkable broadcast was that 
of Just Fancy. given from the stage of the 
Casino Theatre, which is one of New York's 
oldest playhouses. Mrs. Thomas Whiffen, 
the octogenarian actress, who has been on the 

stage for sixty -five years, said in 
her talk to the radio audience 
that she was at that moment ful- 
filling one of her two lifelong 
ambitions ; the other one being to 
go up in an airplane. Shortly 
after the termination ' of the 
hour's broadcast, an airplane 
company in the vicinity of New 
York called the station on the 
phone and asked them to inform 
Mrs. Whiffen that she would 
be taken for a ride in one of 
their planes at any time she so 
desired. 

Needless to say, broadcasts of 
this nature have a tremendous 
popular appeal. Approximately 
seventy -five thousand letters of 
commendation have been received 
by the stations through which the 
"Old Gold" hours have been put 
on the air. These letters are all 
interesting and are from people 
in all walks of life ; from all 
parts of the United States and 
Canada. Portions of some of 
them follow: 

"Words can hardly express my 
keen enjoyment of the broadcast- 
ing of The Circus Princess last 
night," writes M. L. G.. of Hali- 
fax, Nova Scotia. "The songs 
and music direct from Broadway 
were a revelation to me, as I have 
not heard the like since I made 
my last visit to New York in 1905." 

"The broadcasting of Ziegfeld's Follies the 
other night brought tears to my eyes." wrote 
an old Follies Girl. "I am out here on a 
farm, seventeen miles from the nearest rail- 
road station, and it's been eight years since I 
last saw the curtain go up on a Broadway - 
production. My heart event almost as fast 
as it did the first night I danced behind the 
'foots' as a Glorified Girl." 

From Vancouver, E. T. writes, "I have 
read many stories about theatrical life on 
the Great White Way, but I never expected 
to actually hear one of the plays. You can 
not imagine how much we all enjoy your 
broadcasts. Please give us lots more musi- 
cal comedies." 

"I am an old actress who played with 
Mrs. Thomas Whiffen more than forty 
years ago," runs another of these letters, 
"and when I heard her speak from the 
Casino Theatre last Saturday night I felt 
as though I was once more face to face with 
her. Your theatrical hours are very well 
done." 

And thousands more of letters along the 
same lutes. 

There is no doubt that people like to go to 
the theatre by radio, if it is impossible for 
them to go see the play in person. This 
manner of putting Broadway on the air is 
most assuredly bringing the utmost pleasure 
to thousands of radio enthusiasts: and above 
all to the many shut -ins who, because of ill- 
ness and infirmities, cannot visit theatres in 
person. 

-_s- s a 

Above, Graham McNamee is 
explaining to the artists the 
position of the microphone 
in the footlights. Left, a 
control board, backstage, by 
which the radio audience is 
switched from "out front" to 
the impromptu studio and 
back. Right, six of the fa- 
mous "Follies" beauties sur- 
rounding Eddie Cantor 
(left), and Leslie Joy, an- 
nouncer (right), at the 
"mike." (Lucky fellows!) 
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A CENTRAL CLEARING HOUSE OF 
APPLAUSE 

Editor, RADIO News: 
I was very much interested in the article 

in the November issue under the caption 
"Applause." The artists and sponsors of 
these marvelous free concerts certainly are 
:tt least entitled to know that some sets have 
been tuned to their frequency while they 
were broadcasting. I know how they feel 
after finishing an unusually fine piece of 
work to be greeted with only silence. It 
is like a prayer without the "Amen." The 
applause following a number is as much 
a part of the rendition as the music itself. 
\Ve applaud them -many times literally clap 
our hands, but they cannot know it. On the 
other hand, in a moment of enthusiasm I 

have grabbed a piece of paper and written 
such a glowing appreciation (which, of 
course, cannot be answered or even acknowl- 
edged) that, after it was mailed and I was 
hack to normal, I felt the recipient would 
think me a complete idiot. 

Most people are fair and would like the 
broadcasters to know that their efforts are 
enjoyed, but unfortunately. most people are 
lazy, mentally and physically, and writing to 
a station is one thing that don't have to be 

done. Also, most radio sets are owned and 
operated by men, and men are notoriously 
poor letter writers. The women, no doubt, 
would write, but they feel that it's something 
they have nothing to do with -the man of the 
house tuned in the concert -it's his set -let 
him write. 

Do you think this plan worthy of con- 
sideration -its principle being to make ap- 
plauding much easier, so that the inherent 
desire which every listener feels to applaud. 
will produce the slight effort necessary to 
accomplish it? My thought is to have the 
broadcasters establish a central bureau or 
clearing house for receipt of mail from 
listeners. Then have printed cards with the 
address also printed, such cards to be dis- 
tributed through the trade in such manner 
that they would be available in sufficient 
number for all set owners to have a supply 
to keep right at the set. Have the card so 
printed that the information desired by the 
broadcaster can be furnished with a minimum 
of effort on part of the listener -for in- 
stance, space for station letters, time, date, 
program, fair, good, excellent, and possible 
condition of weather affecting reception. 
Maybe, also, kind of set. Perhaps, also, the 
large number of cards distributed to large 
cities might justify printing name of city. 
Then the announcers could ask that the card 
he checked and mailed. Even if the listener 
(lid not take the trouble to sign it. it would 
still have a value to the station. Such plan 
would leave tll listener only the trouble of 
a few pencil marks and the slight expense 
and trouble of mailing, and I believe that 
a sufficient number of people would take 
care of this to make the plan of value. Of 
course, it would cost the broadcasters some 
money; but they would be getting a return 
for their expense, which is very much de- 
sired. 

One thing seems certain -the problem will 
have to be approached from a standpoint of 
standardization. Things that everyone does 
are popular for no other reason. If some 
such plan were worked out and 'rifled until 

it got to working, probably the average set 
owner would net care to acknowledge that 
he did not, at least occasionally, mail the 
cards. Also, while there would be some 
clerical work involved, the tabulation of such 
cards at a central bureau might furnish facts 
that would go beyond the mere applause idea 
and he of value from a scientific and com- 
mercial angle as well. 

As for myself, I do not just see what the 

A New Addition to 
RADIO NEWS 

SINCE this magazine was estab- 
lished in 1919, it has become the 

most important in the radio field in 
this country, if not in the world. 
RADIO NEWS has been read, not 
only by the radio amateur, the set 
builder and the set owner, but by 
practically everyone who is inter- 
ested in radio. More than 30,000 
of these readers are radio manufac- 
turers, distributors, jobbers and re- 
tailers. So great has been the 
growth of this circulation, that it 
has been found necessary to issue 
a trade section of this magazine, to 
be known as 

Radio News Dealers 
Personal Edition 

This section is for the radio trade 
ONLY, as its entire contents will 
be of interest to those who are in 
the radio business, but not to any- 
one who is deriving his livelihood 
from other activities. For this rea- 
son, it will not be put on sale at 
the newsstands, but distributed 
solely through the mail to the radio 
trade. 

The publishers will be only too 
glad to send you, without charge, 
a copy of the new DEALERS 
PERSONAL EDITION, if you 
are a radio manufacturer, distribu= 
tor, wholesaler or retailer. You can 
obtain it only by asking for it -ON 
YOUR BUSINESS LETTER- 
HEAD -and you are cordially in- 
vited to do so. See page 822 of this 
issue, and 

WRITE FOR YOUR COPY 
NOW! 

broadcasters are getting out of it, but they 
have my heartfelt gratitude for many hours 
of wonderful entertainment, and the artists 
surely know that, while they can neither see . 

nor hear their audience, that audience is none 
the less responsive to their golden voices and 
marvelous skill. The irresistible tempo of 
the jazz time sets thousands of feet tapping, 
and the thrill of a soprano or the sweet song 
of the strings slips out of the studio with the 
speed of light, to reach the hearts of listeners 
all over the world. R. R. SMITH, 

Indianapolis, Ind. 

(\-o article published in RADIO News for 
years has drawn such a flood of letters to 
this office, and most of them from people 
who have given the matter careful consid- 
eration. ,d large number suggested various 
price oliers, stamps, etc., which would Un- 
doubtedly draw replies, but do not answer 
the real problem -that of obtaining applause 
for the program's sake, by which its effect 
upon the radio audience could be best judged. 
.4 few extracts from other letters are given 
Itere. To publish all the good letters received 
tcould rcgnirc a section, not a page.-EDITOR.) 

FROM THE HEART 
Editor, RADIO NEWS: 

I have written many letters and have felt 
as it everybody would be laughing at me 
at the postoffice: and have often wondered 
what you do with the applause mail. llo 
you file it. or put it in the wastebasket ? Ii 
we knew that they were filed, or that you 
made any use of them, I am sure that many 
more wi,uld write; but many people do not 
know that they help the broadcaster. The 
first I knew of it was by reading that article. 

Why not broadcast that message and tell 
everybody what good these applause letters 
do? Most of us who write do so because 
we appreciate these concerts and wish to 
give our thanks; but many say "What's the 
use of writing ? These letters are only 
thrown in the waste basket," so the majority 
do not write. I wish to suggest that a good 
way to insure billions of letters would he 
to stop all radio programs for a few days. 
Then you surely would be swamped. I 
Surely am a radio fan, and, if my health 
were better, I would learn more of it and go 
in for salesmanship. Sincerely. 

MRS. M. SHORES. 
231 Myrtle Street, Rockland, Mass. 

(Few fans appreciate so well the wonders 
which our .4utcricam broadcast system has 
made available; and, as excellent programs 
scent snore and more an everyday affair. 
they are lever inclined to write. This condi- 
tiat is not confined to America; we read the 
other day an interview with an English 
station director who remarked, that, when 
people accept radio as a matter of course, 
they cease to write. His station, with a 
large .service area, averages about a letter a 
day. taco- thirds appreciations. In England. 
however. listeners pay to support their sta- 
tions; while in the United States they are 
asked onl' for applause: Surely, as Mrs. 
.Shores pads it, a. little silence would draw a 

great many lctters.-EDITOR. 

FROM A SINGER 
Editor. RADIO NEWS: 

Mr. Sowers' article opened my eyes, as I 

hadn't thought of things that way. I have 
done a lot of singing in my time, and I 

admit that a full house and lots of applause 
always gave me a thrill; and the same thing 
applies to broadcast artists. They are sing- 
ing and playing to an unseen audience. but 
they know nothing of the applause they get 
in the various homes, unless that applause 
is voiced by a written message of apprecia- 
tion. I ought to say that I am only a novice 
in the ranks of radio fans, having only had 

(Continued on page 798) 
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LIKE millions of other radio listeners 
in the United States, we have long 
enjoyed the Friday evening pro- 
grams of Ernie Hare and Billy 

Jones. "The Happiness Boys," who broad- 
cast from WEAF in New York and its as- 
sociated stations under the auspices of a 

chain of candy stores. We have been asked 
by so many people about them and how they 
work, that we finally decided to seek out 
the "boys" and to get their own story from 
them. We felt that every member of the 
WEAF chain's audience would be interested 
in it. as Ernie and Billy are certainly one 
of the most popular teams that ever faced a 

microphone. 

THE WORK SHOP 

On the seventh floor of a huge Broadway 
office building we found the work shop of 
The Happiness Boys. 

We were led into a private office, where 
Mr. Hare and Mr. Jones awaited us. It was, 
undoubtedly, just an ordinary office, con- 

The Girl on the 
ACLEAR trilling coloratura voice, 

that was once a regular feature on 
the air, is to return when the charm- 

ing, talented Olga Steck will be a special 
feature in a Columbia Chain "Intimate 
Hour" early in January, according to Major 
J. Andrew White. 

Miss Steck, who played the title role in 
China Rose and who has had a brilliant 
career as a prima donna in the Follies and 
many other Broadway successes, was one 
of the very first girls in radio. Back in 
January, 1922, when the radio was largely 
dominated by mere males, the extremely 
personable Miss Steck began her career, 
which was at that time sandwiched in be- 
tween her Broadway engagements. 

She was so widely beloved, and there was 
such a flood of protests when she gave up 
the microphone temporarily to fulfill her 
stage contracts, that a special series of 11:30 
p. m. concerts was arranged for her, at 

By LUCILLE HUSTING 

taining the necessary desks, chairs. books, 
papers, and stacks of music in addition to a 

piano, but it seemed otherwise to us. Rain 
was pouring outside, it was dark and gloomy, 
but the office seemed filled with all the sun- 
shine and cheeriness that our Broadway 
outside, was missing. The "Happiness Boys" 
certainly radiated all the joy and happiness 
that their name implies. They are two of 
the most invigorating personalities it has 
ever been our pleasure and privilege to meet. 

We asked -first of all how their partner - 
ship was formed, just how they "got to- 
gether;" for their work is indeed a perfec- 
tion of showmanship and co- operation. They 
met, eight years ago, at a time when both 
were making phonograph records. Both 
boys were individually successful, and it was 
suggested to them that they "get together" 

and record duets. They did and have been 

together ever since. 

EARLY DAYS 

Ernie Hare is a native of Norfolk, Vir- 
ginia, and started his musical career in a 

Baltimore church. He then came to New 
York and appeared in ten Winter Garden 
shows; during which time he was continually 
making records. The early career of Billy 
Jones is very similar, as he too began his 
musical activities as a boy singing in a 

church choir. He also has been a "trouper," 
touring the United States with everything 
from minstrel shows to vaudeville and 
"legitimate" (dramatic) productions. 

Mr. Hare recalled one of his famous "one - 
night- stand" theatrical tours, when he served 
as the company understudy. The first in 
the company to become ill and unable to go 
on for a performance, was the "female im- 
personator ;" so Mr. Hare, duly dressed in 
feminine clothing, appeared as the fair 

I Continued on page 814) 

Cover - Olga Steck 

which she sang after finishing her "in per- 
son" appearances. 

Although one other girl appeared before 
.a microphone prior to Miss Steel's appear- 
ance, Miss Steck claims the distinction of 
being the first to establish for herself a 

real air following. 
Aside from the beauty of her voice and 

her charming manner of singing, Miss Steck 
possesses a knowledge of microphone singing 
which gives radio audiences the chance to 
hear her to hest advantage. Her absence 

from radio, Major White decided, had lasted 
too long, and he arranged to bring her back 
as a special feature of the Columbia chain's 
"Intimate Hour." 

Miss Steck's Broadway successes include 
her appearance as prima donna in The Mati- 
nee Girl, Sue Dear, Little Jessie lames, 
Ziegfeld's Follies and In Springtime of 
Youth. and China Rose. 

i 
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"Lopez Speaking" 
By JULIA V. SHAWELL 

ONE summer day when radio was 
young, when microphones were 
crude contraptions, mysterious 
and ugly, when studios were 

holes ?a the walls and announcers were 
a newly- discovered species, a young pian- 
ist- director went to the top of the West- 
inghouse building in Newark, N. J. and 
in the little booth that was then the WJZ 
studio sent out the first orchestral selec- 
tion that the ether waves ever carried on 
a regular broadcast program. 

When the last note died away, Thomas 
Cowan, the announcer, pointed to the 
microphone and said to the leader, "Tell 
them who you are." A good -looking, 
dark, sleek- haired young man, consider- 
ably flustered, floundering for words, emit- 
ted a tremulous: 

"Lopez speaking." 
He's been telling that to the world ever 

since. Those two words spoken by Vin- 
cent Lopez, in the desperation of his first 
and only attack of microphone fright, have 
made him an international figure. They 
are his trademark in a field that has made 
him famous. In the entire radio world. 
there is no better example of the result 
of fame grasped out of the air than Mr. 
Lopez. Broadcasting has lifted him from 
the ranks of promising musicians to a 
place among the best known orchestra 
leaders in the world. 

And he has no hesitancy in placing the 
credit where it belongs. He knows that 
radio had a big part in his career and he 
was the first person to emphasize the 
value of broadcasting to an artist. There 
is no individual who has ever sent out 
entertainment from a metropolitan broad- 
cast station who is more appreciative of 
what the program will do for him. He 
might break a professional engagement 
if it were necessary; but it would have to 
he something extraordinary to keep him 
away from the "mike." ' 

THREE FIRSTS IN BROADCASTING 
There are three high lights in the 

career of Lopez in radio. The first 
marked his introduction to the WJZ mi- 
crophone. an event that was also the 

mike's maiden meet- 
ing with a dance - 
orchestra leader. 

The second epoch - 
making event was 
when WEAF ran a 
wire into the grill 
room of the Penn- 
sylvania Hotel, and 
that station for the 
first time carried a 
program of dance 
music by remote 
control. 

As broadcasting 
grew in importance 
and scope, the Lopez 
orchestra was the in- 
strument of another 
experiment, serving 
as the first dance ag- 
gregation to be put 
on a chain of sta- 
tions for a hook -up 
program. 

Wherever Vincent 
Lopez goes, his voice 
is already there -and 
so are some of the 
most unusual corre- 
spondents in t h e 
world. There are 
thousands who write 
to many artists; but 
evidently there is 
something particular- 
ly friendly about the 
way Vincent says "Lopez speaking." since 
it draws an unusually heavy correspond- 
ence to the stations on which he is heard. 
In every state in the union maiden hearts 
have beaten a little faster when the well - 
known voice has gone out on the waves 
and in a thousand towns feminine hands 
have tried to pest some of their admiration 
captured by a voice. They sit at loud- 
speakers in all corners of the country and 
build up illusions around the oral person- 
ality that is the ethereal Lopez. 

THE PURSUED OF ALL PURSUERS 
Thousands of letters -commonly known 

741. 

Loper aaaoeeelae before the mlcro)boao of 

Vincent Lopez and his Orchestra as they appear in Lopez' own night club in New Yoae City. 

WRAP 

as "mash notes" -have been received by 
the National Broadcasting Company and 
marked "Lopez." The multitudinous mail 
he receives is from men, women and chil- 
dren; written from homes. hospitals and 
jails by people in all conditions and cir- 
cumstances in life. These letters are to 
him a criterion of the reception his music 
receives from listeners all over. 

Although reticent about this type of 
fan mail, the young orchestra leader would 
have one believe that it is just a passing 
comment from the listening public, as 
far as he is concerned. Confidentially, he 
gets a "kick" out of reading from Rosie 
O'Grady in Omaha that his voice "just 
thrills me every time I hear it" He 
doesn't want his friends to know it; but 
when some sweet young thing gushes 
over seven pages, worrying because his 
"voice sounded blue last night," he sort 
of likes it. 

These writers are rather unknown quan- 
tities, but their personal words of praise 
make them very real to Mr. Lopez. 
Thousands he has never seen, as many 
more he never will see, take a keen inter- 
est in what he says, how he says it; they 
want to know all about his life, they in- 
quire about his likes and dislikes, they 
want to know him. And whether he tells 
you so or not, the fact that so many take 
enough 'trouble to make these inquiries is 
part of the satisfaction he gets from being 
a famous band leader. 

Sometimes, in the most unexpected 
place, he comes across some young wo- 
man, who is one of this army of corre- 
spondents. One morning he was order- 
ing breakfast in a restaurant of a small 
mid- western town where he and his boys 
were playing a concert engagement. 
While he was talking, something in his 
voice caught the attention of the waitress. 
She looked at him closely -and suddenly 
remarked, "I know you. You're Vincent 
Lopez." When he admitted his identity, 
she blushed and stammered, "Did you 

(Continued on page 849) 
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Housekeeping by Radio 
RADIO has brought cheer to thou- 

sands of hospitals; it has broken 
the monotony of days spent in 
isolation; it has taken the com- 

panionship of human voices to far-off 
places of loneliness; it has helped to edu- 
cate children, given to workers new ideas 
in their jobs, filled colorless nights with 
colorful entertainment; but what it has 
done for the housekeepers of this country 
is one of the most interesting stories in 
the development of broadcasting. 

Only the studio executives, who get the 
reactions of countless housewives, realize 
the far -reaching influence of even the 
most apparently insignificant advice and 
entertainment sent out on the ethereal 
waves from the metropolitan broadcast 
stations. 

Radio has made a big culinary class- 
room out of the kitchens of America; it 
has made thousands of women students 
of housekeeping and homemaking. It has 
taken the deadening monotony out of 
keeping house and has broadened the 
vision and understanding of countless 
women whose back doors had formerly 
closed the whole world away from them. 
Women who know how to do things in 
the right way have told these housewives 
how; and the hontes that have profited 
thereby are more than can ever be 
counted. Women who have accomplished 
much, in careers which have taken then 
into the outside world, have been an in- 
spiration for the others whose homes and 
families have been their whole existence, 
for those who have found their careers 
in further the ambitions of their children. 

TEE GREATEST SCHOOL 

Broadcasting has reached out in a prac- 
tical way and has revised the whole house- 
hold regime of more women than can 
be imagined. It is no exaggeration to say 
that the programs sent out especially for 
women listeners have given a new impetus 
in their daily work to those who have 
taken them seriously. Where schools are 

By MARY JORDAN 

unavailable a n d 
where new sys- 
tems and ideas 
could never reach 
before, radio has 
carried help to 
women who 
needed it most. 

Broadcasting in 
its particular ap- 
appeal to the fem- 
inine home inter- 
ests has broken 
down the confin- 
ing limitations of 
the four walls of 
the home; it has 
given to myriad 
housekeepers a 
wider vision; and 
in many instances, 
as letters have 
testified, it has in- 
culcated a new 
spirit of interest 
and efficiency in 
domestic tasks. 

The importance 
of feminine inter- 
est in radio is ac- 
knowledged by 
every radio man- 

One young wife fol- 
lowed broadcast 
dinner menu; but it 
was a terrible fail- 
ure; and her husband 
was so angry that he 
promised dire hap- 

penings. 

ïON'T BLAME 
ME , I FOLLOWED 
DIRECTIONS I 
GOT OVER THE 

RADIO ! 

ufacturer, in his efforts to make of re- 
ceivers attractive furniture that will har- 
monize with the decorations of the home. 
But the broadcast stations know as fully 
radio's value to the women who already 
have sets in their homes, and the poten- 

tial scope of fu- 
ture radio pro- 
grams when mil- 
lions more women 
have realized how 
much help they 
can snatch out of 
the thin air any 
morning when 
they choose to 
turn their dials. 

LETTERS FROM 
THE HEART 

The National Broadcast- 
ing Company, 
with WEAF and 
WJZ as its "key" 
stations, in coun- 
trywide hook -ups, 
has received let- 
ters from the most remote cor- 

He had night Job 
and was taking care 
of his home and four 
children; it was a 
great thing for him 
to obtain practical 
Ideas by tuning in to 
the first programs of 

the day. 

ners of every state; some humorous, some 
eagerly inquiring, and some pathetic in 
the feeble, groping effort of their writers. 
Wives and mothers, who have sacrificed 
years to keeping and caring for their 
homes and raising large families, had cut 
themselves off front all outside contact, 
until the radio gave then[ a pioneering 
spirit in their own little fields. Women 
on farms, actually many miles from the 
centers of population and in spirit a 
thousand miles away from the urban 
activities of their sex, write appealingly 
for advice on how to sew, how to re- 
decorate their homes, how to cook new 
dishes -how to do everything about which 
they hear on the radio. 

Every other station has the sante sort 
of mail. Mrs. Isabelle J. Turner, who 
hooks features on WRNY, was probably 
the first program director in the East who 
gave special attention to the feminine in- 
terest at the listening end. When WOR 
was first broadcasting daily programs, 
Mrs. Turner, as feature director, took 
famous cooks, well -known designers and 
household experts to the microphone and 
had them tell in a plain, understandable 
way about the new ideas that are simpli- 
fying and revolutionizing the routine 
duties of caring for a home. 

Since that time the woman's programs 
have developed into an important feature 
on all broadcast schedules. Bertha Brain- 
ard, who is now eastern program director 
for the National Broadcasting Company, 
devoted her early service in radio to the 
feminine interests. Terese Rose Nagel, 
woman's director of WGBS, was another 
pioneer in this effort to reach the home 
.vomen of the country through the me- 
dium of radio. 

It nntinued on page 828) 
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E:NJAMIN F. Burt, newspaper re- 
porter and chief announcer of the 
Telegram -Press radio station, twid- 
dled his cigar nervously between two 

puffy fingers. The small alarm clock on 
his desk tinkled melodiously, indicating the 
arrival of six p. m., and so Benjamin 
gathered the microphone to his breast with 
a weary gesture. On his placid face was 
a pained look, and he shook his head sorrow- 
fully. Above his bald head a tiny red light 
flashed on. Benjamin spoke into his desk 
phone. 

"All right, Joe. Cut us onto the air." 
The little light flashed again and bebw it 

appeared an illuminated sign which requested 
silence. Benjamin spoke into the microphone, 
his voice muffled to a warm, soothing bari- 
tone. 

"Good evening, lads and lassies of radio - 
land. This is your Big Brother Ben speak- 
ing to you. And how are all my little love - 
birdies tonight ? -Good, that's fine l -I have a 
delightful little story for you this evening. 
It is called the -ter -" 

He fumbled at the papers in his hand - 
what was the name of the darn thing? He 
chewed fiercely on his cigar -and then with 
the ready genius of the true radio announcer 
he rustled the papers before the microphone. 

"Listen, kiddies," he said playfully, "and 
you may hear the rustling of the fairies' 
wings as they come to tell your big buddie 
the name of the story. Oh, yes. here's the 
darn-that is, the nice tale! It is called 
the "Three Bears." Now, once upon a time 
there were three bears. One was a big bear, 
the second -" 

And he proceeded with the narrative of 
the various bears, meanwhile waving his 
cigar in unappreciated gestures and thinking 
to himself many dire things concerning the 
future destiny of the author who had de- 
vised those three characters of animal fiction. 

Not always had Mr. Burt been a radio 
announcer. For many years he had been one 
of the most prized "leg -men" of the Tele- 
gram- Press. He was known as "Ben, the 
hard -boiled egg." Among he -men of his 
sheet he was a sort of tradition. Fat, gond- 
natured, uncouth, unmarried, swearing, 
clever, hoofing newspaperman! That was 
Burt of the Telegram- Press. 

By_it.M.ro s 

"Good evening, lads 
and lardes of radio- 
load. This is your Big 
Brother Ben speaking. 
And how are all my 
little lovebirdies to- 
night! t have a de- 
lightful little story for 

you this evening." 

When his paper had succumbed to the gen- 
eral fever for broadcast stations and had in- 
stalled a high -powered set, Burt's bass had 
called him into the office. 

"Ben," said he, "we've put in one of those 
radio stations." 

"Well,' said Ben sourly, "and what has 
that to do with me ?" 

"You are selected to be the chief an- 
nouncer." 

"The devil I am!" 
"The devil, perhaps, you may be," admitted 

his boss, "but notwithstanding that character-. 
istic they have picked you for the job." 

"Um," said Ben. "What is the financial 
inducement ?" 

"Thousand a year more than you're get- 
ting." 

"Urn-hum. And what is a radio announcer, 
if I may ask ?" 

"Well, so far as I can make out, he's the 
guy that stands up behind the.. thumamajig 
and says, 'This is radio BVD, etc.' He in- 
troduces the singers, occasionally makes 
speeches, and generally messes around. A 
good announcer, I understand, ought to have 
a pleasing voice, a wide general knowledge 
of everything, and a fair amount of intelli- 
gence. Personal beauty does not matter." 

"Thanks," said Benjamin 
coldly: "Well. since I seem to 
be the only one in this mess 
of news- jerking cubs who has 
any intelligence to speak of 
and a voice which doesn't 
sound like a raven after a 
severe attack of bronchitis, 
I guess I am the man for the 
position." 

'I'm glad such a modest. 
unassuming chap is to get the 
job," observed the editor. 

"Yes," said Ben - equably : 

"It is nice, isn't it ?" 
That had been several 

months ago, but Ben was still 
a bit uncertain whether he 
liked this job of radio an- 
nouncing. One thing he did 
know - this evening bed -time 
story telling was no cinch! 
If there was one thing that 
he detested it was the telling 

of children's stories. And when you had to 
croon and cackle to them about being their 
"Big Brother Ben !" 

It being his job. however, he kept his pleas- 
ant voice through the episode of the various 
sized soup- plates, the chairs, and the beds; 
but it was with a genuine sigh of relief that 
he finally announced: 

"And now, kiddies, it's time for you to 
trot off to hed and let mamma tuck the covers 
around your teeny -weeny toes. Your big 
brother has to go home. too. But he doesn't 
have any mamma or wifie or anything to put 
him to bed! And sometimes he gets very, 
very lonely!" This last with a vast amount 
of pathos! 

In reality he was thinking of the "Girlies 
Revue," which he was to review that night 
for his paper ; but of course it wouldn't do 
to mention that to his little listeners. Not 
that they would understand precisely the na- 
ture of a "Girlies' Revue" -hut still, parents 
had an annoying habit of listening sometimes 
to the radio and then phoning in complaints 
regarding alleged attempts to pervert their 
dear infants' morals! And so, with a sigh 
of relief, he pushed the cut -off button and 
extracted from his vest pocket á fresh and 
very vile cigar. 

At the same instant, in a distant portion 
of the city, one Ellen Johnson- sedate and 
capable cook for a private family -pulled the 
receivers from her ears and sat gazing at 
her little radio receiver with large. 3reamy 
eyes. 

"Big Brother Ben," she murmured. "What 
a very nice voice he has! And so he is all 

(Continued on page 817) 

I 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


744 Radio \'/7os for January. 10IR )l 
ràad1casfaijcs. / 

_ , < . ' ,. - - ,;\, ,- . '+s. ,..r:r:....:<; 
it 

WHAT DID BILLY POSSUM SAY? 
Sox: "Where is that lady telling the bed- 

time story ?" 
DAD: "In the WXYZ Studio." 
SON: "What is a studio?" 
DAD: "A studio is like a small theatre." 
SON : "Why do they make the children 

sleep in the theatre ?"-A. Taggard. 

AN EYE FOR BUSINESS 
CRABSHAW : "I can't 

afford to buy you a 
radin set, Willie." 

WILLIE: "It will pay 
for itself over and 
over again, dad. Just 
buy me one and I'll 
radio Santa Claus for t1) the finest bunch of 
Christmas presents 
you ever set eyes on." 

-J. J. O'Connell. 

A VOICE FROM NEXT DOOR 
".Now, Pa, you turn that football off, 

.Ind tune in 'Styles by Lady Goff!'" 
-P. M. Leaver. 

BY THE BAMBOO TREES 
Zulu chief once courted grief. 
By owning o radio; 

For he bought a set that was geared t,, ,1 t 
Ten thousand miles or s, 

- w+o urlc l -rn,SE'- -wl 
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And what he heard so 
tickled this bird, 

In his hut by the bawl 
boo trees; 

That he'd buy on sight 
with a rare delight, 

911 kinds of acces- 
sories. 

And his wifely crew of thirty 
Were forced to pawn each trinket, 
!While he took a look, in a shads' nook, 
At the book on ")low to Sink It. 

For parts in bales, 
came over the trails, 

Consigned to this 
woolly young ,gent; 

lt-'hile the wives 
.stripped down to a 
dismal frown 

To furnish the money 
he spent. 

Bad there Come a dad, .o' 'h, 'la11:1's say, 
When he reached the end of his rope; 
.-lnd learned, too late, his financial state 
Was four times worse than broke. 

Then a maid found 
out,as she cast about 

For ways to wreck 
men's hearts; 

That a swell head- 
dress, as perhaps 
you'll guess, 

Could be formed of 
radio parts. 

\,.;. it //lay sr.vu queer, but a bright idea, 
Was born to the Zulu bold; 
For he opened a store on the meal's arm-- 
And bartered his "parts" 

So they crowned him 
king of the radio 
ring, 

With eight new miter 
to squeeze; 

While they fanned the 
groom with a golden 
plume, 

In his hut by the barn 
boo trees. n :t 

-r HIS page is devoted to humor of purely 
I. radio interest; and our readers are In- 
vited to contribute pointed and snappy 
Jokes -no long-winded compositions -of an 
original nature. For each one of this na- 
ture accepted and printed, $1.00 will be 
paid. Each must deal with radio In some 
of its phases. Actual humorous occur- 
rences, preferably in broadcasting, will be 
preferred. Address Broadcastatics, care 
RADIO NEWS, 230 Fifth Avenue, New 
York City. 

TWO DOLLARS, PLEASE! 
DICK: "What station do you listen to 

most ?" 
Virg: "The service station." 

-Albert T. Jackson. 

STATIC? 
HARRY: "Isn't that pretty good music for 

a simple hook -up ?" 
CARRIES "Oh, I suppose. but I wish you 

would do something to eliminate that simple 
hic- cup. " -Gleason Pease. 

RADIO RHYMES.. .... 

fora 
CLINK! CLINK! CLINK! 

ANNOUNCER: "This is KDKA, Pitts- 
burgh." 

NEW FAN: "What does he mean, payday 
in Pittsburgh ? " -Ona Campbell. 

MANY HAPPY RETURNS 
SANDY had borrowed a neighbor's set 

to surprise his wife on her birthday, and 
hooked it up, but it 
would not perk. At 
last he exclaimed in 
disgust, "What kind o' 
a radio is this ?" 
"Scotch, of course," 
rejoined the aggrieved 
lady of the house: 
"You can't get any- 
thing out of it!" 

-Mrs. E. II. 
A DEED OF DARKNESS 

AN English set owner landed before the 
bar of justice the other day in the 

S,uthend police court. according to Popular 
Wireless. He was-charging his "B" battery 
m the power circuit 

( current for which is 
cheaper than that for 
lighting) and had a 
lamp in the circuit as 
a resistance. On the 
facts, he was ac- 
quitted ; hut supposing 
he had been reading 
the programs when 
the constable entered! 

CHAIN BROADCASTING IN SCOTLAND 
"The Aberdonians have given up buying 

eggs. They now send the shells to the 
B.B.C. and have them relayed."-Daily Mir - 
ror, Landau. 

WHAT THE W. D. SCORER WILL WEAR 
ANNOUNCEMENT from the WEAF 

broadcast of the Harvard- Dartmouth 
game on October 22nd : 

"The official scorer 
or announcer - Mr. 
Humphreys, no dc.ubt 
-is wearing a red ; 'weater. a white cap 
and white shoes. 
Chilly costume for a 
'all day. say we. 
-- )Carry Weinstein. 

J , 

WHAT DO -THESE DOTS AND 
LIASHES MEAN 

iHAi RI DC [NE ETHER_ 
WAVES UNSEEN 1 

OUR Fl(-nD bTgIdfS U 
LEARN rHl:, MDUE 

c,F' DIS[OURSe BY 1He- 
WIRgLFSS coDE - 

o,.1-i 
AND 

HE 

IN FIVE MINUTES 
TIME,- - - ApOUr- 

KNOWS THE WeiOt -e 
THING /NSIDE OUT 

NO. 3 

.D" d, Uq Ar 
N 

-- W.LEnucul. 
AND NOW HIS KNOWluDC.P 

He W001-D MArcH 
AGAINST A NAVY YARD 

rDSPATCH 
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Making the Whole House Talk and Sind 
Novel Experiments Easily Performed with a Loud -Speaker Unit 

ALTHOUGH comparatively few peo 
ple realize the fact, loud speakers 
may be created in many forms 
other than the conventional cone or 

horn types. By the application of a power- 
ful speaker unit, many common objects may 
be made to sing and speak with reproduction 
nearly as faithful as that obtained with 
regular speakers. 

If the theory of loud speakers is briefly re- 
viewed it will be readily seen that there is no 
reason why various materials, generally 
thought to be very solid, cannot function as 
reproducers. In the horn speaker we have 
an electrical driving unit, magnetically 
coupled to a small diaphragm which vibrates 
the air column confined in a horn. In the 
cone speaker an electrical driving unit is 
coupled mechanically to a diaphragm of 
large diameter. In this case no horn is 
used, the entire mass of unconfined air sur- 
rounding the diaphragm being moved. It 
can be seen that the essential difference be- 
tween the horn and cone speakers is a me- 

By KNOX BAXTER 

chanical one. In one case, the speaker is 
coupled to the air through a horn, and in 
the other through an oversized diaphragm. 

The volume of air moved depends primari- 
ly on the size of the diaphragm, and the in- 
tensity or loudness of the sound is depend- 
ent on the distance through which the dia- 
phragm vibrates. (For example, a cone 
loud speaker, such as that developed by Rice 
and Kellogg, has only a six or seven -inch 
diaphragm ; but when large amounts of 
power are employed the diaphragm will vi- 
brate as much as a quarter of an inch.) 
Therefore, if we select for our diaphragm 
an object having a large area, such as a floor, 
a door, or a window pane, etc., it will vibrate 
through a very small distance; but, the vibrat- 
ing area being so great, a large mass of air 
will be set in motion. 

745 

EXPERIMENTS WITH A UNIT 
In order to test some of the suggestions 

that are depicted herewith, a powerful loud- 
speaker unit such as that ordinarily used 
for driving a cone speaker should be used; 
as it must be coupled mechanically to the 
several objects. It is a good plan to mount 
the unit on a slab of hard wood, slightly 
larger than the unit itself and at least an 
inch thick. An extension cord should be 
connected to the unit, so that it may be 
moved to different parts of the house with- 
out disturbing the receiver. 

Many of the installations shown will pro- 
vide a good deal of amusement, as in many 
instances it is impossible to tell the direction 
from which the music is coming. If the 
unit is pressed against the ceiling of the 
cellar and held in position, as shown in Fig. 
A, the floor of the room above will act as 
a diaphragm, providing music of good 
volume: that is, of course, assuming that 
sufficient power is supplied to the unit. A 

(Continued out page 840) 

Different methods of utilizing structural portions of the house, or pieces of furniture, as loud speakers are illustrated here and can be applied by 
anyone possessing a loud -speaker unit suitable for driving a cone speaker. 
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7Jebate by Radio,Broadcast 

Freedom of the Air for All Opinions A Plea for Fewer Restrictions 

TI f ERE are over six million receiving 
sets in the United States, and the 
radio audience is well above twenty - 
six million. When the radio bill of 

1927 was passed, there were 730 broadcast 
stations. The industry serving radio is vast, 
the wealth involved therein stupendous; fur- 
thermore, radio will continue to grow, and 
probably change the course of its own de- 
velopment many times during the next few 
years. It is a powerful medium of mass 
appeal, uniting all of the United States, and 
connecting us with Canada, Alaska, Central 

Every person 
has the inalien- 
able right to 
the fullest ex- 
pression of his 
or her senti - 

ments- 

f r7.1JL£. 
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UNTIL EXHAUSTED! 
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8055 OF STATION 
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BY Rep. EMANUEL 
CELLER 

and South America, and with many of our 
insular possessions. 

It is an activity as sensitive as the move- 
ment of a tiny Swiss watch, yet transcen- 
dental as the ether which is its medium. It 
is a vehicle of education, entertainment, 
commerce, diplomacy and national defense. 
Photoradiogram and television are its hand- 
maidens. It has many unlocked secrets. The 
art of radio is still in its infancy. It must. 
therefore, be permitted to grow with as little 
unnatural and legislative interference as 
possible. 

But this does not mean that radio broad- 
casters must be a rule unto themselves. They 
are on trial. They will have an avalanche 
of regulation from congress if they do not 
conduct the operations of their stations with 
due regard for the public interest, and in a 
spirit of fair play. Whether the radio art 
is in its infancy or not, whether the business 
of radio is stupendous or small, congress. 
undoubtedly, will legislate unless certain 
practices of radio station owners are stopped. 

Most European countries have a system 
of government radio censorship. To me, the 
very idea of state censorship is abhorrent. 
yet the broadcasters seem to be doing their 
level best to bring it about. 

Quite a number of incidents have lately 
occurred in broadcast stations, which have 
shocked us out of our usual complacency, 
and have provoked much thought and dis- 
cussion and, indeed, in certain quarters, have 
induced the demand for public censorship. 

cr" 

Tenth Congressional District of New York, Brooklyn, N. Y. 

CENSORSHIP OF POLITICAL EXPRESSION 

Permit me to relate a few of these 
instances: 

(1) A Smith College professor was com- 
pelled to delete a part of his address in 
criticism of the government in its Near East 
pol icy ; 

(2) The General Electric Company re- 
fused to permit President DeValera to 
broadcast from KOA at Denver, because 
portions of his talk were anti -British. 

(3) Norman Hapgood was refused the 
opportunity of replying to William J. Burns: 

(4) Mrs. Mary H. Ford recently spoke 
at a dinner given as a farewell to Mille 
Gade Corson, who departed for Europe to 
swim the English Channel again. Mrs. Ford 
expressed her admiration for Mrs. Corson 
and rejoiced that she came from Denmark, 
a country of peace; the speaker then made a 
pacifist argument against war. To her dis- 
comfiture WGL then cut her off from the 
radio audience. The station manager ex- 
plained that while he believed in free speech. 
he hushed her talk because, he said, it was 
not an appropriate time for such remarks. 
Of course that kind of belief in free speech 
is Pecksniffian. It was in exceedingly bad 
taste to cut a woman off. It showed a timid 
state of mind. \Vhat especial harm could 
her talk on Pacifism have done? The next 
night \VGL could have procured a battery 
of spell -hinders from the National Security 
League, to dilate upon the glories of war, 
and thus have neutralized the effect of Mrs. 
Ford's talk: 

(5) WEAF was deterred from broad- 
casting the play "Spread Eagle." WGL 
likewise failed to broadcast it after it had 
agreed to do so. Thus the producers of 
this play were denied a medium of adver- 
tising that is open to other producers. Sup- 
pose a play is radical -surely, that side 
should he set forth. The radio should play 
fair. Otherwise it will in time lose its ef- 
fectiveness as a means of free discussion of 
any important question. "Spread Eagle" has 
for its text the sordidness of war, and shows 
how a war with Mexico could be promoted 
to serve the selfish ends of a millionaire oil 
producer. Conceding, but by no means ad- 
mitting, that the play is false -what of it? 
Cannot other material be sent over the air 
to counteract its effect? But the play is not 
false. It is true, it ought to be broadcast. 
The public should not be denied the pleasure 
of hearing it; 

(6) I was censored by a dull -witted sta- 
tion manager at \VEAF and prevented in a 
speech on George Washington from quoting 
Mark Twain 's facetious remark that he 
(Mark Twain) was a better man than Wash- 
ington, because Washington could not tell a 
lie, but he ( Mark Twain) could, but would 
not. In other petty ways my speech was 
tampered with and changed by one who knew 
no more history than a cow, and whose 
knowledge of Washington was limited to the 
cherry -tree myth. 

DEMAND FOR GOVERNMENT 
REGULATION 

These examples of censorship are now 
everyday occurrences. They present a prob- 
lem that must be solved. 

(Continued on page 831) 
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from St it ion WRNY.`Noa. 9.1927 
Consider the Radio Public's Rights Against the Pressure of Propagandists 

ARADIO broadcast station does not 
differ very materially from a news- 
paper ; but in the very nature of 
things, it must be understood at once, 

there are different types of newspapers, just 
as there are different types of broadcast sta- 
tions. There are first -class newspapers with 
a character, and there is the yellow press. 
There are broadcast stations with a lofty 
purpose, and there are, among the smaller 
fry, irresponsible stations. 

Congressman Celler admits, that , like 
every newspaper man, a broadcaster must 
edit what goes out on the air -but what, 
after all, is editing? Is it not a form of 
censorship ? It will be found by the most 
superficial observer, that a great metropoli- 
tan newspaper, for instance, censors a good 
deal of copy. Thus you will find that the 
"tabloids" of New York City use a good 
deal of scandalous and sensational copy. 
This material is presented also to the other 
and more serious papers ; yet our great 
metropolitan dailies use very little such copy. 
In other words, the editing has become cen- 
soring. Not every divorce case, not every 
unsavory bit of scandal, not every minor 
political talk is published by our great 
dailies. It is the editor who determines 
what sort of material is fit to go to the 
readers. 

A radio station closely parallels a news- 
paper in this respect. The greater and more 
important the station, the less likely it is 
that such a station will broadcast question- 
able material. Like a newspaper editor, the 
broadcaster must know, and does know, what 
will be acceptable to the radio audience and 
what will not. It is admitted that, once in a 
while, a broadcaster makes a mistake and 
uses poor judgment in refusing to broadcast 
certain talks. It is also a fact, that such 
censoring is by no means as frequent as it 
used to be. For one thing, broadcasters are 
becoming better educated. Second, through 
long experience, they arc finding out -little 
by little -just how far they can go, one 
way or another. 

But the broadcaster has a far more dif- 
ficult time of it than the newspaper; for, in 
the very nature of things, he does not al- 
ways know in advance exactly what is to be 
broadcast. Not every talk can be submit- 
ted in advance. For instance, most ban- 
quets cannot secure all the speeches in ad- 
vance, and they are certainly not always as 
submitted. Some speaker may start in mak- 
ing remarks that seem to the broadcaster to 
he offensive to the radio audience; and for 
this reason it has happened that a talk has 
been curtly cut off the air. But, and I em- 
phasize the fact, this happens very rarely. It 
happens even with newspapers that the first 
edition will sometimes carry certain news 
matter which, on second thought, after the 
attorney of the newspaper has seen it, will 
be missing from all the subsequent issues 
of the same day. Yet there is no talk of 
forcing the newspapers to publish anything 
and everything that is submitted to them. 
\Vhy, pray, is a broadcaster different? 

BY HUGO GERNSBACK* 

tener. A man may read a newspaper and 
get a certain reaction, but if the self -same 
language is broadcast in a private home, 
where the entire family is assembled. there is 
immediately a huge difference. For one 
thing, there may be children about for whose 
ears a particular talk is not meant. If the 
broadcaster has any idea that the matter is 
not 'fit for broadcasting, after it has once 
started, he lias no other recourse but to cut 
off the rest of the talk; discourteous as this 
action may seem, and, as a matter of fact, 
is. The broadcaster feels, however, that he 
has no other choice in the matter. But, I 
repeat, that such cases are extremely rare. 

Then again, censorship is often largely a 
matter of opinion. If this were not so, 
every large metropolitan daily would print 
exactly the same news as every other one; 
but a survey will show that no such thing 
ever happens. One daily may publish a piece 
of news that another one does not think fit 
to print and vice versa. Why expect that 
the radio broadcaster should be more expert 
than the experienced editor of a great 
newspaper? 

Congressman Celler presents a number of 
cases denouncing certain stations for mis- 
using censorship. It should be noted that, as . 

I said before, just as there are good news- 
papers and good broadcast stations, there 
arc poor newspapers and poor stations - 
newspapers with unwise practices and broad- 
casters with unwise practices. These we 
will have with us always, even though con- 
gress should enact a law for censorship; 
which, in my humble opinion, I doubt 
very much can ever come about. 

Congressman Celler says that the 
broadcaster has received a franchise 
and that the operations over his sta- 
tion are not unaffected by public 
interest; that consequently, the pub- 

lic cannot be hornswoggled out of its rights 
in that regard, and these include the right 
to hear both sides of the question, as well 
as the right to hear the truth, no matter 
whom nor how it hurts. 

I doubt very much whether the public is 
interested to hear both sides of every ques- 
tion; particularly, when the question in the 
first place is not fit to be broadcast, because 
it holds no general interest. Newspapers 
do not always present all sides of a case, 
if the matter is not of sufficient interest. 
I know of no first -class station in the coun- 
try that will not gladly broadcast both sides 
of any question. providing it is of sufficient 

(Continued on page 833) 
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Then, on the other hand, a most important 
factor which a broadcaster must consider 
is that he goes right into the very sacred- 
ness of the home, into the privacy of a lis- 

Editor of Room Nr:ws, President of Station URN Y, New York. 
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Radio Novelties At Home 
In Broadcasting and Short -Wave Transmission 

Radio News for January, 1928 
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During the recent Electrical Slow at the Grand Central Palace in New 
York City, station WRNY broadcast from the studio on the third floor 
of the building. The giant milliammeter shown at the left in the 
upper illustration was conne :fed in the microphone circuit of the 
transmitter of WRNY and attracted a great amount of attention, as 
the needle would vary with every sound made before the microphone. 
At the left is shown Hugo Gernsback, Editor of RADIO NEWS, 
broadcasting a lecture on unusual noises before the microphone in the 
Grand Central Palace studio. Joseph Kraus, Field Editor of SCIENCE 
AND INVENTION, is seated before the table preparing the special 
microphone which was used to broadcast the noise made by fishes 
swimming in the bowl. James Maresca, engineer of WRNY, is in the 

background. 

On October 21, Thomas A. Edison 
gave an interview, which was 
broadcast over the Red and Pa- 
cific radio networks from Edison'9 
library. Left to right: J. W. 
Lieb, New York Edison Co.; E. 
W. Rice, Jr., honorary chairman 
of the board, General Electric 
Co.; Mr. Edison; G. F. Morrison, 
vice -president, and 
Gerald Swope, presi- 
dent of the General 

Electric Co. 

One of the most interesting studies that the 
engineers of the General Electric Company 
have undertaken is that of transmission and 
reception of radio signals on ultra -short wave- 
lengths, in the order of five meters. It has 
been found, during the experiments, that 
radio waves at these high frequencies be- 
have more nearly as do light waves, in that 
they tend to travel in a straight line. There- 
fore, in order to transmit a message on this 
wavelength over a distance of thirty miles, it 
was necessary to construct a transmitter that 
could be raised to the top of one of the masts 
-about 75 feet high -at the South Schenectady 
experimental field. The wavelength of the 
set can be regulated from the ground, by 
means of the cord shown, which operates a 
pulley to which is attached the shaft of the 
variable condenser. The leads for the neces- 
sary power supply may be seen in the illus- 
tration at the right, also the antenna system. 
which is about six feet long. In the illus- 
tration at the left is the five -meter receiver, 
in which are used N- tubes, a detector, and a 
stage of audio -frequency amplification. Sig- 
nals were heard when this receiver was lo- 
cated on top of a hill with the transmitter 
in sight; but, as the receiver was carried 
down the hill, the signals became fainter, and 
finally faded out altogether, when the bottom 
was reached and the transmitter out of sight. 
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AND ABROAD 
In the Lambeth Hospital, Kensington, London (England), has been 
recently installed a radio receiver which is entirely automatic in opera- 
tion. This has been installed so that the patients can enjoy the 
broadcasting; and, as this has a certain curative effect, two birds are 
killed with the same stone. Physicians, to a great extent, have agreed 
that if the minds of patients are kept occupied on something other 
than their ailments, their recovery is almost certain to be more rapid. 
The hospital's officials can address the 1,400 inmates simultaneously by 
the use of a microphone in the hospital office; and all sorts of pro- 
grams can be received by all the patients, for there are 400 pairs of 
'phones and 67 loud speakers. Several times as many could be 

operated, if so desired. 

©P. & A. Photos. 

The only attention that the automatic receiver 
(above) needs is the winding once a fortnight of 
two clocks, which takes but three minutes. It is 
these clocks which are a marvel of ingenuity, 
that control the switching on and off of the 

receiver. 

Incorporated in this automatic receiver are the two sets of dials shown 
at the left, which are turned to receive the programs from the Daventry 
and London broadcast stations. The cost of the whole equipment was 

about 57,500. 

Below is the control room of the Chinese station ROL, reveal- 
ing the cosmopolitan nature of the radio material selected for 
its use. European and American radio apparatus are rivals for 

favor in the awakened East. 

Broadcasting in China, so 
long restrained, has leaped to 
the front. The Chinese gov- 
ernment has established a sta- 
tion at Tientsin, near Pekin, 
which has been given the call 
letters XOL, and broadcasts 
on 480 meters. Its power is 
500 watts. At the left is 
shown the sumptuously -deco- 
rated microphone stand in use 
in its principal studio, a pic- 
ture of which is also repro- 

duced below. 

OcF St! r. .2... 

Right, the studio 
of XOL. There 
are now but 
three stations in 
North China, 
b u t additions 
and a great 
field for radio 
apparatus are to 
be looked for in 
the near future. 
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The Problem of Synchronism in Television 
A Description of the Method which has been Adopted in John L. Baird's Apparatus 

ONE of the greatest problems of tele- 
vision is that of securing and main- 
taining synchronism between the 
transmitting and receiving mechan- 

isms. In phototelegraphy, as distinguished 
from television, the problem is relatively 
simple, for the speed of transmission is so 
very much slower that greater errors in 
synchronism are permissible. Also, as will 
be made clearer later, synchronism in photo - 
telegraphy need only be carried out in what 
might be described as a single dimension ; 

whereas, in television, it must be carried 
out, in a sense, to two dimensions. 

In phototelegraphy the problem resolves 
itself into the rotation at precisely equal 
speeds of two cylinders, one at the trans- 
mitter and one at the receiver. Simultane- 
ous starting can be effected by a prearranged 
signal. 

The maintenance of equal speeds of rota- 
tion can be accomplished in several ways, 
the commonest being by means of electric- 
ally- operated tuning forks or clockwork - 
operated pendulums. Whichever system is 
employed, it is caused to send perfectly 
timed electrical impulses to the receiver, 
and at the receiver these impulses are caused 
to control the speed of rotation of the re- 
ceiving cylinder. 

At the end of the transmission of a pic- 
ture, and before commencing to transmit 
another, the two remotely separated mech- 
anisms can, if desired. be stopped and si- 
multaneously restarted, thus ensuring that 
the receiving mechanism starts at the be- 
ginning, in step with the transmitter. 

In television, however, both mechanisms 
are running continuously, and sixteen com- 
plete pictures are transmitted per second. 
Under these conditions it is possible that 
both mechanisms may run at the same speed 
and still the image will he incorrectly re- 
ceived at the distant receiver. 

By A. DINSDALE 

RESULTS OF IMPERFECT SYNCHRONISM 

This difficulty has given rise to a com- 
mon misunderstanding, prevalent even in 
technical circles, which, in turn, has caused 
the difficulty of synchronism in television to 
be, to some extent, overrated. 

Quite commonly the statement has ap- 
peared that a difference of phase of only 
one per cent between the transmitter and 
the receiver is sufficient to spoil the defini- 
tion of the received image. Were such a 
statement true, the problem of synchronism 
would indeed be one of almost insurmount- 
able difficulty. 

Fortunately, however, an analysis of the 
facts shows that ii the transmitting and re- 
ceiving mechanisms are out of phase the 
image is not blurred, but merely displaced ; 

the clearness is not altered. The effect is 
that the image of a man's face, 'instead of 
being visible squarely in the center of the 
receiver screen. is displaced to right or left. 
so that his face appears to be cut off ver- 
tically, say, by the nose. On the other 
side of the screen the other half of his face 
is visible, also cut off by the nose. In the 
center of the screen his right and left ears 
will almost touch each other. 

In phototelegraphy a similar effect would 
be obtained if, on starting the transmitting 
cylinder at the beginning of a picture, the 
receiving stylus were set, not at the proper 
end of the cylinder, but somewhere in the 
middle. If, when the recording stylus 
reached the end of the cylinder, it were to 
be lifted and set at the other end of the 
cylinder, the correct starting point, the re- 
sult would be that the left halt of the face 
would be at the right of the picture, and 
rice tersa. 

Sir Oliver Lodge, the eminent British scientist, posing before the television transmitter, 
which is being operated by its inventor, John L. Baird. 

The distortion, or blurring of a television 
image is caused only by different speeds pre- 
vailing at the transmitter and receiver, that 
is to say, by lack of isochronism. The prob- 
lem of isochronism is much simpler of solu- 
tion than that of synchronism. Possibly 
these words are not familiar to readers, 
and it is not out of place to define them here. 

ISOCHRONISM AND SYNCHRONISM 
DEFINED 

When two mechanisms are said to b: 
running in isochronism, what is meant is 
that they are running at the same speed, but 
are out of step. For example, two clocks 
which are running at the same rate would 
be in exact isochronism, although the hands 
of one might point to 2.30 and the hands of 
the other to three o'clock. To be in syn- 
chronism, the hands of both clocks must 
indicate exactly the same hour. 

When the first efforts were made to 
achieve television, attempts were made to 
obtain isochronism by means of the methods 
used in phototelegraphy ; i.e., by means of 
pendulums and tuning forks. Such methods. 
however, do not lend themselves to television, 
for they are not sufficiently accurate. 

By using synchronous motors, however, 
perfect isochronism can readily be obtained. 
and the mechanical and electrical arrange- 
ments involved are not so complicated as is 
the case with the other methods. It was 
with the aid of such motors that the first 
successful results in television were achieved 
by John L. Baird, the British inventor. 

One of these motors comprises, essentially, 
an armature, or rotor, supplied with an 
alternating current, and a stator supplied 
with direct current. Or the rotor may be 
supplied with D.C. while the stator takes 
the A.C. The speed at which such motors 
run is dependent entirely upon the perio- 
dicity, or frequency, of the alternating -cur- 
rent supply, and upon the number of poles in 
the rotor or stator, whichever is receiving 
the A.C. 

At first glance it might be supposed that 
synchronism between two television mech- 
anisms could be obtained by using two 
exactly- similar motors, controlled by rheo- 
stats and run at exactly the same speed, as 
indicated by a form of speedometer. This 
can not be done, however, for ordinary elec- 
tric motors continually vary in speed, due to 
small variations in the supply current and 
other reasons. This habit of variation is 
known as "ironing,' and, before television 
can he successfully achieved, the hunting 
propensities of at least one of the motors 
must he brought under exact control. The 
task of the synchronous motor is to act as 
controller. 

HOW ISOCHRONISM IS OBTAINED 

At the transmitting end the image- explor- 
ing mechanism is driven by an ordinary 
electric motor, either A.C. or D.C., depend- 
ing upon the supply available. Mechanically 
coupled to the same shaft is a small A.C. 
generator. The periodicity of the output of 
this machine may have any convenient value; 
but the higher it is, within very reasonable 
limits, the better are the results. 

This A.C. output is then conveyed (as 
will be discussed later) to the receiver, where 
it is caused to drive a synchronous motor 
which is mechanically coupled to the same 
shaft as the main driving motor which oper- 
ates the image -exploring mechanism of the 
receiver. This main driving motor, like the 
main driving motor at the transmitter, is 

e- 
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Fig. 2 
The outer view of the driving motor and syn- 
chronous motor, which can be adjusted by means 

of the worm gear. 

an ordinary electric motor operating off 
any convenient supply. 

The main driving motor at the transmitter 
has the usual tendency to "hunt," and it is 

allowed to do so unchecked; the periodicity 
of the A.C. generator coupled to it varies 
in accordance with its speed wanderings. 

At the receiver, however, the main driv- 
ing motor is not allowed to hunt independ- 
ently. Its speed is under the absolute control 
of the synchronous motor coupled to it ; and 
as the speed of the latter varies in exact 
sympathy with the periodicity changes of 
the distant A.C. generator, it follows that 
the main receiver motor must at all times 
he revolving at exactly the same speed as 
the main transmitter motor. The fact that 
they both hunt slightly does not matter, for 
they hunt in unison. Therefore, isochronism 
is achieved. 

There remains now the question of syn- 
chronism. That is to say, although we have 
the two machines running at exactly the 
same speed, we have, as yet, no means for 
keeping them in the same phase relation. 

OBTAINING SYNCHRONISM 

As stated previously, a difference of phase 
does not cause blurring or loss of defini- 
tion. It merely causes a shift of the image 
as a whole, and this image shift is very 
simply rectified by the expedient of rotating 
the receiver's driving mechanism as a whole 
about its spindle until the picture comes into 
'view in its proper place. 

The action may be compared to that per- 
formed by the operator of a moving picture 
projector when the picture appears with 
people's feet at the top of the screen and 
their heads at the bottom, with a dividing 
line across the middle. All that is required 
is simply an adjustment to bring the picture 
properly into its "frame." The descriptions 
given above will he understood more clearly 
if reference is made to the accompanying 
diagrams. 

In Fig. 1 a cross -sectional view is given 
of the receiver's driving mechanism. At the 
extreme right -hand end of the shaft is the 
image- exploring disk. Further to the left, 
within the "carcase" (frame) is the D.C. 
main driving motor. To the left of that is 
the synchronous motor, which controls the 
speed of rotation of the D.C. motor, giving 
isochronism. 

The carcase of these motors is mounted 
on bearings, so that it can be rotated bodily 
by means of a handle operating through a 
worm gear. This feature is more clearly 
shown in Fig. 2. 

It will be seen that this mechanism has 
the merit of extreme simplicity, and it seems 
to work extremely well in practice; for it 
is essentially the method used not only by 
Mr. Baird, but also by the American Tele. 
phone & Telegraph Co. in their recent dem- 
onstration of television between Washington 
and New York. 

Mr. Baird's British patent (No. 236,978, 
of March 17, 1924) describes this device 

for rotation of the mechanism; although it 
is questionable if any patent involving the 
use of a synchronous motor as a means of 
obtaining synchronism can be considered 
valid, because the synchronizing principle, to 
use the phraseology of the Patent Office, has 
been "long known to the art." However, 
to Mr. Baird belongs the credit of being the 
first successfully to apply this principle. 

THE TRANSMISSION MEDIUM 

It has been mentioned that the output from 
the A.C. generator at the transmitter is 
"conveyed" to the receiver. 

It is, of course, impossible at the present 
time to transmit power by radio or over a 
telephone line. Therefore, some other means 
must be provided to supply the A.C. im- 
pulses to the receiver. This is done by caus- 
ing the A.C. to modulate either the carrier 
current, in the case of wire communication 
between the two points, or the carrier wave, 
in the case of radio communication. This 
modulation, of course, takes the form of 
a continuous note of audible frequency, cor- 
responding to the periodicity of the gen- 
erator output. It can, without difficulty, be 
carried over the same channel which carries 
the television impulses, filter circuits being 
used at the receiver to separate the two sets 
of impulses. 

At the receiving station the synchronizing 
note, after being filtered out from the trans- 

A C.INPUT 

A. C. SYNCHRONOUS 
MOTOR 

IMAGE-EXPLORING 

DISC 

O. C. INPUT 

D.C. MAIN 
DRIVING MOTOR 

BEARINGS 

HANDLE BY MEANS OF WH.CH 
WORM GEAR IS OPERATED 

Fig. I 
A cross- sectional view of the motor, showing the 

relative position of the D.C. and A.C. units. 

mission channel, is amplified and used to 
control the supply of the A.C. synchronous 
motor. 

To make the operation clear to our read- 
ers, we will describe the exact apparatus 
used at one of Mr. Baird's first public dem- 
onstrations, given in London in April, 1925. 
At this demonstration, which was an early 
effort with crude apparatus, only silhouettes 
were shown, and two separate channels were 
used, one for the television impulses, and 
one for the synchronizing impulses. How- 
ever, the method of synchronism employed 
was essentially the same as that described 
above. 

The transmitter was connected to two 
small loop antennas, one of which transmit- 
ted the television signals, while the other 
transmitted the note caused by the A.C. 
generator. At the receiving station, which 
was at the other end of the same room, 
two similar loops were employed to pick up 
the two sets of impulses. 

BAIRD'S ORIGINAL APPARATUS 

The note, after being picked up by the 
loop and its associated tuning apparatus, was 
passed through a 3 -tube A.F. amplifier, the 
output of which was connected to a tele- 
graph relay. The amplified alternating cur- 
rent caused the reed of the relay to make 
contact first in one direction and then in 
the opposite direction. That is to say, the 
reed was caused to vibrate, or oscillate, be- 
tween the two fixed contacts set on either 

side of it. The output of the relay was 
therefore an alternating current, directly in 
phase with the alternating current generated 
at the transmitter. 

In order to synchronize the two machines, 
the receiver's main driving motor was first 
run up to speed, under the control of a rheo- 
stat. The input to the synchronous motor 
was controlled by means of a double -pole 
switch, which connected it to the output of 
the relay. Across the poles of the switch 
were connected two little lamps. 

As the synchronous motor and the output 
of the relay came into phase the lamps flick- 
ered, the flickering becoming less and less 
as the speed of the synchronous motor (driven 
by the receiver's main driving motor) ap- 
proached that of the generator at the trans- 
mitter. When the speeds became exactly 
isochronous the flickering ceased and the 
lamps went out entirely. At that instant 
the switch was closed and the current from 
the relay fed to the synchronous motor. This 
current was sufficient to prevent the syn- 
chronous motor creeping out of phase, which, 
in turn, prevented the main driving motor 
from hunting. 

The above method is essentially similar 
to that used by Baird at present, with the 
exception that the telegraph relay is, it is 
understood, no longer employed. The output 
of the last tube of the amplifier is now ap- 
plied direct to the synchronous motor. 

It will be understood, of course, that the 
synchronizing current is almost infinitesi- 
mally small ; but where well -balanced mech- 
anisms arc used, only a very small syn- 
chronizing current is necessary to keep the 
main driving motor of the receiver from 
hunting. 

As already explained, any convenient 
supply may be used to run the main motor. 
Mr. Baird uses D.C. motors, because the 
current supply to his laboratory happens 
to be direct. The A. T. & T., whose syn- 
chronizing methods are essentially the same 
as Mr. Baird's, used A.C. motors, simply 
because the power supply was in that form. 

During the course of his original experi- 
ments, Mr. Baird used a synchronizing f re- 
quency of 60 cycles ; hut, as already men - 
tioned, the higher the periodicity used, within 
limits, the better the results; and I under- 
stand that at present Baird is employing a 
synchronizing frequency in the neighbour- 
hood of 200 cycles. The employment of 
this frequency enables him to obtain a much 
finer degree of synchronism, and this im- 
provement, in conjunction with greatly -per- 
fected and better -finished mechanisms, lias 
resulted in a vast improvement in the quality 
of the received image. 

Whereas his original television images 
were somewhat lacking in detail and marred 
by a constant flicker, his present -day results 
are remarkable for their improved detail 
and the almost complete absence of visible 
"grain" and flicker. To these improvements 
the writer can personally testify, having wit- 
nessed both the earliest and the most recent 
demonstrations given in Mr. Baird's labora- 
tories. 

The receiver of Mr. Baird's television system, 
which is used with great success, it is stated. 
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How to Begin at the Beginning In Radio 

MOST of the readers of RADIO 
NEWS are on the inside of 

radio, looking out; but we know 
that this magazine will fall into the 
hands of many who are on the out- 
side, looking in. For that reason, 
it is our policy to carry regularly 
articles which explain some of the 
details of radio in the simplest lan- 
guage; so that a reader who knows 
absolutely nothing of the science of 
radio will gain some useful informa- 
tion from these. This article of 
Mr. Perry's is an invitation to those 
who know little or nothing of radio 
to acquaint themselves with it, to 
their own pleasure or profit; and 
any of our readers who wishes to 
do such a friend a favor can do so 
by lending a copy for his reading. 
-EDITOR. 

AFEW months ago I received a letter 
from a young man. He was a tu- 
berculosis victim who, by following 
the instructions of his doctor and 

nurse, had overcome the disease to come 
degree. He was not entirely out of danger 
but the bacilli were out of his system. 

He was weak, and out of money, but he 
had an ambition to do something in radio. 
He wanted to know how to start. 

One morning as I was wondering what 
to say to those who are still hesitating about 
making a beginning in radio. I received an- 
other letter from the same young man. 
"Poor fellow," I thought as I opened it, 
"he needs sympathy." 

But there was nothing in the fetter that 
appealed to sympathy : on the contrary it 
was full of inspiration. He had secured a 
book that was suggested and built a receiver 
that was described in it. He had learned to 
copy code, slowly but with increasing speed. 
A radio school in a city had accepted his 
application for enrollment and he had the 
promise of a job that would enable him to 

By ARMSTRONG PERRY 

earn a large part of his expenses. By keep- 
ing books for a local concern he had earned 
and saved enough money to make up the 
difference and take a full course. 

HOW THESE MEN BEGAN 
Thousands of persons are convinced that 

they ought to have radio sets, but are pro- 
crastinating about beginning. They are as 
had as the hound dog who sat on a thistle 
and howled because it required less effort to 
howl than to get off the thistle. Being 
without radio while so many of the neigh- 
bors are receiving its incomparable benefits 
is irritating ; but not always distressing 
enough to produce action in some folks. 

The way to begin is to begin. Clerk - 
Maxwell, without anyone to nag at him, 
figured out that when a condenser discharged 
there must be a radiation of waves in the 
ether. That was an important beginning for 
radio. 

Hertz read Clerk -Maxwell's theory and, 
without anyone to goad him to action, built 
the apparatus and made the experiments that 
proved the theory to he correct. He pro- 
duced radio waves and picked them up with 
an antenna. 

Marconi concluded, from these and other 
evidences, that if energy could be produced 
and sent through space without wires it 
could be made to carry messages. It is not 
recorded that anyone gave him a kick to 
start him to keep him going. 

Dubilier heard there was to be a radio 
lecture for adults only. Being a boy at that 
time, and therefore ineligible to attend, he 

One of the best ways for the beginner to acquire insight into the arrangement and workings of a 
radio set, is to put one together. He can buy a complete kit, which is easy to assemble after a little 

study of the accompanying directions and diagrams. 

[vent in through a window to save the door- 
keeper the pain of kicking him out-or for 
some similar reason. He followed the lec- 
turer all over town until the poor man had 
to use him as an assistant to get rid of him. 
Today Dubilier is making millions on radio 
condensers. 

Sarnoff started to work for nothing, just 
to have a chance to learn radio. Now he 
heads the Radio Corporation of America. 

DeForest waited on tables to help pay 
his way through Yale, and then invented 
the three -element vacuum tube which is used 
by millions. 

These men were no more fortunate than 
anyone else in the beginning; they merely 
started and kept on until they arrived. Any- 
one can do that, but not without starting. 

WHAT ODDS CAN BE OVERCOME 

Some persons can begin in radio as Reuben 
Harrison did, in Virginia. He was a crip- 
ple, having hurt his hack while jumping 
into a haymow when he was a boy, and was 
in bed for seventeen years before broadcast- 
ing started. He was paralyzed, and all he 
could use was his arm and hand on one side 
and just the hand on the other. 

Before he heard of radio, he built a type- 
writer table that would swing over his bed, 
and learned to type. The letter that he sent 
me describing his start in radio was typed 
and spelled better than many that I have seen 
executed by stenographers who had the full 
use of arms, legs and jaws. He built re- 
ceivers and learned more radio than the 
average radio service mail. His informa- 
tion came from reading magazines and books, 
studying wiring diagrams, writing to radio 
editors for information and listening to 
broadcasts. 

WHY NOT START NOW? 

The greatest enjoyment that can be de- 
rived from radio is found in building appara- 
tus. There are more than 20,000 enthusias- 
tic radio amateurs who build transmitters 
as well as receivers. There are thousands of 
set builders who finance their hobby by 
selling one set to raise money for the next. 
Some develop it into a business and make 
large incomes. 

Whether a man is interested in radio as 
recreation, or in the education to be derived 
from the broadcasts, or in scientific research 
and experience that will lead him into a 
good position, the way to begin is to buy or 
build a receiver, use it as much as possible. 
supplement experience with reading and 
study, and have a definite goal toward which 
some progress is made every day. 

There is an old saving: "A had beginning 
often makes a good ending ;" a good begin- 
ning is much more likely to result well. But 
no end that is worth while can be reached 
without starting. The way to begin is to 
begin. 

HOW TO LEARN HOW 

Plans for building and mounting parts to 
make a complete radio receiver can be ob- 
tained in many places and at small expense. 
There are plenty of good ones in the back 
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A slovenly, inefficient, and improper way of 
bringing the aerial into the house. 

numbers of this magazine, and more to come. 
Most public schools and libraries have books 
on radio and a list of good elementary hooks 
will be mailed to any reader who writes to 
the editor of RADIO NEWS and asks for it. 
The catalogues of manufacturers show dia- 
grams and give instructions that are clear 
and complete. Blueprints and instructions 
come with the kits. Novices everywhere 
have assembled even the largest and most 
complicated receivers with complete success, 
by following the printed directions. 

The Superintendent of Documents, Gov- 
ernment Printing Office, Washington, D. C., 
will send free of charge a list of govern- 
ment publications containing directions for 
building sets of different types at very small 
expense. The pamphlets cost only from 5c 
to 25e each. 

Many colleges and universities have issued 
pamphlets instructing the public how to build 
receivers and bring in the broadcasts from 
stations operated by these institutions. State - 
supported colleges, in particular, feel under 
obligation to render such service to tax 
payers and all citizens. 

One of the best and nearest sources of 
information is the local radio dealer. He 
sells factory -made receivers and often has 
parts for home -made sets. If not, he can 
secure whatever is wanted with little delay. 

His experience gives him wide information 
concerning the results obtained locally with 
apparatus of different kinds. It is to his 
interest to give present and prospective cus- 
tomers all the assistance possible. Often 
he has catalogues and pamphlets for free 
distribution. 

Kits for five -tube sets cost from $25 up. 
In fact, some factory -built receivers that 
have been supplanted by improved types can 
be purchased for less than that amount. I 
have one that cost $2.95; not many months 
ago it was listed at $24. It works as well 
now as it did when it cost eight times as 
much. 

Even the latest and best sets are within 
easy reach. It is not necessary to pay more 
than $200 -and it can be paid in easy install- 
ments -for receivers of the latest designs. 
They are beautiful enough for any home; 
although some who want exclusive, de luxe 
outfits pay as much as $2,500. 

HOW RADIO WORKS 

It is hardly necessary in these days to 
know any radio theory to assemble a re- 
ceiver kit ; but the first principles are in- 
teresting because they are so simple as com- 
pared with the marvels that radio 
accomplishes. 

The ether is full of radio waves produced 
by transmitting stations. As these waves 
pass any piece of metal, they tend to pro- 
duce a current of electricity in it. If the 
metal is properly connected with any circuit 
in which electricity can flow, these waves 
will start in it a current which can be led 
into a radio receiver. 

This current will have characteristics 
similar to those of the current that started 
the radio waves from the transmitting sta- 
tion; thus the vibrations of voice and music 
are sent through space on the radio waves. 
It is oscillating current and changes its di- 
rection many times per second. Every time 
it changes its direction, it makes fields of 
magnetic force around any metal through 
which it is flowing. These lines of magnetic 
force can transfer some of the energy of 
the current from one conductor to another; 
even though the conductors are separated so 
that the electric current itself cannot pass 
between them. 

The amount of energy gathered from the 
radio waves is greatest when the receiver is 
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Install the aerial lead -in this way, with an 
efficient lightning arrester. It will then be 

safe. 

in tune with the transmitter. They are in 
tune when the wavelength of the receiver is 
the same as that of the transmitter ; in other 
words, when the number of oscillations per 
second is the same in both the transmitter 
and the receiver. Tuning a violin with a 
piano is similar to tuning a radio receiver 
to a transmitter, for the object is to have 
the violin string and the piano string oscil- 
late the same number of times per second. 
(In another page of this issue is an article 
entitled "Resonance," explaining this more 
fully.) 

The radio receiver is tuned principally by 
two devices, called inductance coils and con- 
densers. A circuit containing a variable in- 
ductance coil, or a variable condenser, or 
both, may be tuned by varying the coil or 
condenser, or both. Usually the variations 
are made by turning a knob or a drum, in 
a manner familiar to all. 

Having captured the energy from the 
radio waves and led it into a tuning device 
to utilize as much of it as possible, the next 
step is to change the electrical energy into 
sound. Sound is the effect of the motion 
of air waves on the nerves with which we 
hear ; so, first, the electrical energy must be 
changed to motion. The human ear can 

(Continued on page 827) 

Above and right, work of aerial installation. The magnitude of 
the task varies at different seasons; but it pays to make a 

good, substantial Job that will be permanent. 

A good ground connection is one of the important things about a radio installation. The 
young man illustrated has driven a pipe through the bottom of the kettle, four feet into 
the ground. His receiver's ground wire is soldered to the pipe; keeping the kettle full of 

water insures a better ground. (See the picture at the left.) 
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Electrical and Mechanical Resonance 
Interesting Phenomena which Explain Tuning in a Radio Receiver 

T. the average radio listener, "reso- 
nance" means very little, but in view 
of the fact that all reception and 
broadcasting depends on it, one 

should become well acquainted with the use 
of this term. Resonance, in radio, is simply 
a condition existing in a number of electrical 
circuits which allows the action of one to 
cause the greatest possible response in an- 
other. When circuits are in resonance, they 
are said to be "tuned." and one will then 
have the maximum effect upon the other. 
When you turn the dials on your receiver, 
you are simply bringing your set into reso- 
nance with the broadcast frequency; that is, 
you are tuning the circuits in the set to the 
same frequency to which the circuits at the 
broadcast station are tuned and, therefore, 
bringing your set into a condition which 
will allow the maximum effect to be pro- 
duced. The phenomenon of resonance exists 
also under many other circumstances. 

A spring suspended from the wall and 

The maximum re- 
sponse of an oscillat- 
ing system, such as 
that shown on the 
left, depends upon 
several factors; i.e., 
the weight of the sus- 
pended mass, the ten- 
sion of the spring, 
etc. This corresponds 
to the effects of in- 
ductance and capacity 
in an electrical cir- 

cuit. 
nia :a,,,,,aa o:aa:w 

made to vibrate at different periods will 
vibrate with a maximum amplitude (up and 
down motion) at a definite resonance fre- 
quency, depending on the material of which 
it is constructed, its length and the weight 
of the object which is suspended from its 
end (see Fig. 1). Maximum response is 
obtained at resonance. 

AN OPTICAL ILLUSTRATION 

Ordinary "white" light is composed of all 
colors of the rainbow and is easily broken 
up into these constituents by a glass prism; 
the prism refracts the different light wave- 
lengths to different angles, and the light 
which comes through the prism is separated 
into the different colors, or frequencies. If 
such a prism be arranged to throw the rays 
on a screen, the different colors will appear 
in a "spectrum," one blending into the other, 
in rainbow fashion. Let us say that this 

RAY OF LIGHT 
COMPOSED OF 
ALL COLORS - 

t I I I \ GLASS YELLOW FLAME 
551tq \ PRISM YELLOW (BLOT- 

Y > TED OUT). - 
RED 

RAY OF LIGHT 
(DECOMPOSED. 

BLUE 
GREEN 

WIRE THROUGH FLAME. 
YELLOW LIGHT 

ABSORBED BY FLAME, 

FIG.2. 
How sunlight can be broken up into the dif- 
ferent colors and how the yellow, for instance, 
can be removed by passing the beam through 
sodium vapor, obtained by holding a salt - 

covered wire in a gas flame. 

By CLYDE A. RANDON 

represents the condition in an untuned an- 
tom ; all frequencies entering the antenna 
flow in it, and no particular frequency is 
favored in this case. The prism, in the light 
analogy, serves merely to show that all these 
frequencies (corresponding to the various 
colors revealed by the prism) are present. 

Suppose that one places a sodium flame 
(giving a yellow color) between the prism 
and the screen, so that the various colors 
must pass through the flame. It will be 
found that the part of the image on the 
screen which was yellow before the flame 
was introduced, has been darkened.; the 
yellow flame has actually absorbed the yel- 
low light from the colors passing through it. 
Since the various colors represent different 
wavelengths, or frequencies, it is evident 
that the yellow light of the flame is "tuned" 
to the yellow light of the sun or is in res- 
onance with it and thus has absorbed it. The 
frequency of the yellow light in the flame 
is determined by certain constants of the 
atoms in the flame ; the yellow light passing 
through the flame is influenced by the vibra- 
tions and thus does not proceed through. 

This is an excellent example of resonance 
and of a wavetrap. In Fig. 2 is diagramed 
apparatus for studying this effect and in 
Fig. 2A is shown a similar condition ; an 
antenna circuit which normally carries all 
the different frequencies emitted by the dif- 
ferent stations operating at the same time, 
short -wave one included, contains a tuned 
circuit which selects one frequency. 

The yellow flame "absorbs" the yellow 
light, that is, the light to which it is tuned. 
In the electrical case, the system LC "ab- 
sorbs" the frequency to which it is tuned, 
the "vibrations" of the electrons in the wave- 

The same condi- 
tion exists in this 
circuit as in Fig. 
2, except that here 
we are dealing 
with electricity in- 
stead of light. 
The variable cir- cuit LC selects 
the one frequency 
from all that are , in the antenna. FIG.2A 

trap being increased. If we introduce a 
green flame so that the light has to pass 
through it also, the green light will be ab- 
sorbed in the same way. In our electrical 
analogy, this is equivalent to introducing a 
wavetrap which is tuned to a different fre- 
quency. 

At resonance, the energy flowing through 
a circuit is expended in increasing the vibra- 
tion in the particular tuned system and thus 
is used up without flowing through. Un- 
desired stations can thus be excluded by em- 
ploying a wavetrap which absorbs the trans- 
mitted frequency. By using this simple light 
analogy this effect is easily pictured. 

This is perhaps the simplest explanation of 
the action of the ordinary wavetrap, which 
absorbs one frequency or wavelength but 
which does not absorb any other. While on 
the subject of light, it may be well to point 
out that vision depends upon resonance. The 
human eye resonates to but a limited fre- 
quency- range; that is, we can see only the 
colors (corresponding to the different wave- 
lengths) which are within the frequency 
range of the eye (see Fig. 3). The eye 
resonates only to a limited range of wave- 
lengths. The infra -red, which is beyond the 
extreme limit of the red light shown so 
beautifully in the rainbow, the human eye 

cannot sec. \\ ayes considerably longer than 
these are used in broadcasting, but all are 
simply electromagnetic waves. 

Fundamentally, the "light" and the radio 
waves are the same. Ultra- violet radiation, 
(corresponding to wavelengths just below 
violet), the human eye cannot "see ", for it is 
not in resonance with these frequencies. The 
photographic plate can be used to "see" 
waves in this region, whereas radio appara- 
tus is used to detect waves such as used in 
broadcasting. It is readily seen that reso- 
nance is a most important phenomenon. 

SOUND WAVES 

Caruso was able to shatter thin wine 
glasses with his powerful voice by singing 
at a certain pitch. He chose this pitch (pitch 
in sound corresponds to different wave- 
lengths) so that it would be resonant with 
the natural vibrating period of the glass (see 
Fig. 4). The glass, therefore, would vibrate 
sympathetically and with maximum re- 
sponse, which was sufficient to shatter it to 
bits. It should be noted that sound waves 
are waves set up in the air, whereas light 
and other electromagnetic waves are often 
considered as traveling in an invisible theo- 
retical medium called the "ether." 

TO I LIGNT 
X-RAYS 
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tiÌ GRECn VV¡ 

11 11 11 I 1 1 1111 
INVISIBLE 

RAYS COLORS OF 
TNC RAINBOW FIG. 3 

Chart showing the relative position of the 
visible rays to the X -rays and radio waves in 

the scale of frequencies. 

In the radio set, the natural frequency (in 
this case "electrical frequency," but all reso- 
nance is in principle the same, as will be 
seen later) of the circuits is adjus`.d to the 
frequency of the incoming signal; and at 
resonance maximum response is secured. 

Some interesting experiments illustrating 
the important phenomenon of resonance can 
be performed easily at home, and will be 
described here. 

Lift the cover of your piano, if you have 
one, and, starting with the voice at a low 
pitch, gradually sing up the scale. Certain 
notes will cause certain strings in the piano 
to vibrate sympathetically. If exactly the 
correct pitch is chosen a good note will issue 
from the string. The voice should be di- 
rected at the strings; and sing quite loudly. 

(Continued on page 802) 

SMALL GLASS 

i 

GLASS 
FRAGMENTS 

FIG. 4 

If a certain pitch is sounded strongly enough, 
it is possible to shatter a thin glass by means 
of the voice. Its fundamental note causes the 

glass to vibrate so violently it will break. 
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Producing Radio Power from 
Heat or Daylight 

The Possibility of Obtaining "A" and "B" Current Without 
Batteries or Outside Wires 

By S. R. WINTERS 

i AN we dispense with 'A' and 'B' 
batteries and operate our radio 
receiving sets from electric cur- 
rent produced by the direct ac- 

tion of heat ?" is, in effect, the question being 
asked daily of the Bureau of Standards. 
This inquiry is being received from radio 
fans with such consistent frequency that the 
pyrometry section is contemplating the issu- 
ance of a circular letter, or other blanket 
method, in which thermoelectric generators 
will be discussed fully. 

While the Bureau is inclined to discourage 
the application of this method as a source of 
power for radio receivers, the production of 
electric current by the direct action of heat - 
for example, the unequal heating of a cir- 
cuit compowd of two dissimilar metals -is 
in accordance with an established scientific 
principle. In putting a soft pedal on this 
method of generating electricity for radio 
purposes, the experts are mindful of the 
skill required in operating thermoelectric 
generators and the accurate control necessary 
in applying such current to the practical 

Dr. William W. Co- 
blentz of the Bureau of 
Standards, with speci- 
mens of molybdenite, 
which, he has discov- 
ered, convert light en- 
ergy into electricity. 
A peculiar property of 
this mineral is that it 
reacts to only certain 
wavelengths or colors 

of light. 

operation of radio receiving sets. For the 
veteran experimenter, however, thermoelec- 
tricity offers a fruitful field of research. 

The radiometry section has been investi- 
gating the phenomenon of molybdenite, a 
rare mineral, which possesses not only 
thermoelectric and photoelectric properties, 
The instrument at the 
right is a thermopile, 
generating electric cur- 
rents from a very 
slight amount of heat. 
It was used by Dr. 
Coblentz in determin- 
ing the temperature on 

the planet Mars. 

but the uncanny magic of converting light 
into electricity. It manifests the peculiar 
property of generating electric current when 
exposed to the sun, moon, or stars. How- 
ever, molybdenite reacts only to certain wave- 
lengths of light ; just as our radio receivers 
will reproduce music or speech when we 
have then tuned to certain electrical wave- 
lengths or frequencies of the broadcasting 
stations. 

A PECULIAR SUBSTANCE 
Radio experimenters, if so fortunate as to 

obtain specimens of this rare mineral, can 
apply their inquisitive minds with consider- 
able zeal in exploring into the thermoelectric 
or actinoelectric properties of molybdenite. 
The specimens investigated by the Bureau 
consisted of thin cleavage pieces, sonic of the 
sheets being 2y inches or more in length. 
To the ends were attached fine copper wires, 
which formed the "thermojunctions ;" thus 
producing electricity by the unequal heating 
of two dissimilar metals. The measure- 
ments, on samples from various sources, gave 
values of plus 690 microvolts (.00069 -volt) 
through zero thermal electromotive force 
to minus 1,040 microvolts. In one sample, 
one end gave plus 510 microvolts and the 
other end gave minus 1,040 microvolts, in 
contact with copper at 28 degrees Centigrade 
(82.4 °) Fahrenheit). 

(Continued on pale 847) 

Wanted --Radio Aerials for Airplanes! 
ARADIO receiving set remotely -con- 

trolled or, at least, so simply manipu- 
lated as to require merely the pressing 

of a button or twisting of a knob is the 
desideratum confronting research labora- 
tories in developing equipment for use on 
aircraft. This need includes not only a one - 
dial receiver, tuned to a particular wave- 
length and locked in position, but also an 
automatic device for reeling out and reeling 
in the trailing wire antenna, which must 
have a protective feature to prevent the 
"fish" or lead weight of the antenna from 
whipping itself to pieces against the flying 
machine. 

The pilot, -with enough controls on the 
instrument board of the airplane to ap- 
preciate the advantage of a "spare" hand. 
cannot with safety operate a multiplicity of 
radio dials and pay out and wind up the 
trailing -wire antenna. This is particularly 
true in emergencies when neglect of the air- 
plane- controls would endanger the life of 
pilot and passengers; and yet a similar 
neglect of radio receiving equipment is likely 
to disrupt communication facilities, while the 
dangling lead weight heats the antenna into 
fragments. This condition lends consider- 
able significance to a recent statement of the 
Radio Laboratory of the Bureau of Stan- 
dards, that the development of a simple, 
automatic receiving set is the outstanding 

problem in the perfection of radio beacons 
for guiding airplanes. 

A self -winding trailing -wire antenna will 
be an invention of equal value with the de- 
signing of a receiving set suitable for air- 
craft radio. In fact, progress is being made 
in development of the latter. The Radio 
Laboratory is experimenting with a receiver 
^chirp hos only a volume control, employing 
both tuned radio -frequency amplification and 
some audio- frequency amplification. This 
outfit is so designed that the wavelength or 
frequency settings are made within the re- 
ceiver; which is so constructed that changes 
in the antenna system will not influence the 
frequency setting. This model receiver for 
the reception of radiotelephone speech has 
been installed in the tail of an experimental 
airplane at College Park, Maryland. 

RADIO "ROAD SIGNS" OF THE AIR 
The location of this receiver is such as to 

obviate the cluttering up of the cockpit with 
radio apparatus. leaving only the headphones 
and the visual -indicator unit in the cockpit. 
This method of installation, the Radio La- 
boratory anticipates, will permit simultaneous 
reception of ground radiotelephone trans- 
mitting stations (the signals from which 
would be received, of course, by headphone) 
and of the beacon signal, which operates a 
visual -type unit. The latter, which for the 

first time permits a pilot to keep to a zone 
of safety by the guidance of colored lights. 
consists of a 3 -inch needle -type indicator 
mounted on the instrument board of the air- 
plane. 

The latter automatic device, though rea- 
sonably satisfactory in preliminary experi- 
ments, is subject to criticism in some en- 
gineering quarters as to its practicality when 
the United States will have been criss- crossed 
with forty or more radio beacon station, 
along the 8,234 miles of civil airways. The :_ 
critics contend that nothing less than thr 
human ear can discriminate between the dii- 
fercnt signals, coming from so many radii 
beacon stations, and thus unerringly deter- 
mine by radio the zone of safety for an air- 
plane in fog, darkness or other adverse con- 
ditions. A visual indicator, it is contended, 
would (figuratively) become so dumb- 
founded by such a confusion of signals as to 
flash a motley of colors on the airplane's 
instrument board, or become altogether in- 
operative. 

A COMPACT AIRPLANE SET 

The General Electric Company has devel- 
oped for the Lighthouse Service a radio re- 
ceiver which is said to combine the desired 
features of compactness, reliability, and 

(Continued on page 848) 
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A COMPACT "A, B AND C" POWER 
UNIT WITH AUTOMATIC RELAY 

'.HIS apparatus comprises a storage bat - 

tery, a trickle charger, a power- control 
relay, and a plate -supply device with pro- 
vision for obtaining grid potentials. It pro- 
vides a compact, automatic accessory suit- 
able for electrifying any type of radio re- 
ceiver using standard 6 -volt tubes. The 
unit requires practically no attention, it has 
ample power for all types of receivers, and 
its operation is controlled by the battery 
switch on the panel of the receiving set. 

Dry electrolytic- rectifier cells are used in 
the trickle -charger circuit of the power unit. 
These cells are very convenient, for they do 
not require any attention, such as adding 
water, etc. A step -down transformer con- 
nected in the 110 -volt, 60 -cycle power cir- 
cuit supplies the low -voltage alternating cur- 
rent used by the rectifier; and after it has 
been converted into pulsating direct current, 
the rectifier delivers this current to the stor- 
age battery. The storage battery used is a 
small 6 -volt, low- capacity unit. 

In the operation of this unit the storage 
battery is kept at full charge at all times. 
This is accomplished automatically by a 
unique automatic power -control relay, which 
functions in this manner: 

In construction the relay consists of four 
coils; a series -set coil, a shunt coil, a lock 
coil and a potential -relay coil. When the 
filament switch of the receiving set is turned 

All controls are located on front panel of the 
power unit. E, F, G and H are voltage con- 
trols for the output, grid, detector and ampli- 
fier circuits, respectively. D is a 0-250 volt 

voltmeter. 

on, current passes from the storage battery 
to the tubes; and this current energizes the 
series -set coil which is connected in this 
circuit. When the series -set coil is ener- 
gized, it brings the armature up to the core 
and this connects the shunt coil directly 
across the "A" battery. When the shunt 
coil is connected, its core attracts the rocker 
arm, and this operates a switch which con- 
nects the "B" unit to the 110 -volt supply. 
When the filament switch is again turned off 
the series -set coil is dc- energized, breaking 
the contact to the shunt coil and causing the 
rocker arm to assume its natural position; 
thus disconnecting the power line from the 
"B" supply circuit. The power control also 
places the battery on charge and connects 
the potential -relay coil across the battery 
terminals. Upon the building up of potential 
in the battery, as the result of charging, the 
core of the potential -relay coil attracts the 
;Armature. At a fixed potential, determined 
by r- Pic of the screw upon the armature 

With its cover removed, the apparatus in the 
".A, B, C" power unit is visible: A, trickle charger; B, battery; C, condensers; CE:, choke 

coil; R, rectifiers. 
Illustration courtesy Sentinel Mfg. Co. 

spring, the armature of the potential relay 
moves and discontinues the charging E the 
battery. 

In the "B" power -supply circuit there is 
a standard type of step -up transformer which 
supplies two half -wave rectifier tubes of 
special design. The filter circuit is stand- 
ard, consisting of a condenser block and 
two iron -core choke coils. In the voltage - 
dividing circuit there are three variable re- 
sistors, regulating the potentials delivered to 
the detector, the radio and audio amplifiers, 
and the grid of the power tube. 

Still another variable resistor is connected 
in series with the filament circuit of the 
rectifier tube, and used to control the output 
voltage of the entire plate power- supply 
unit. 

The power available in the plate -supply 
("B") circuit is ample, even for the opera- 
tion of large receivers. The plate voltage is 
more than is required for the operation of a 
set using a 171 -type power tube, and the grid 
bias is adjustable up to 40 volts. On the 
front panel is placed a meter which enables 
the owner to check up on the voltages of 
the various circuits. 

DOUBLE POWER SWITCH FOR 
USE WITH "A" AND "B" 

POWER UNITS 
A NY set owner who contemplates the 

E-1. purchase of "A" and "B" power units 
for the purpose of electrifying the receiver 
should consider the problem of turning the 
set off and on. When a storage battery is 

zr 
Sketch shows appearance of a simple power 
switch which may be used for controlling 
operation of both "A" and "B" power units. 

Illustration courtesy The Abox Company. 
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not used it is impossible to control the set 
with a power- control relay, as the current 
must be turned on in the lighting circuit. 
Also, it is not possible to utilize the usual 
panel switch, as this is connected in the fila- 
ment circuit and is not rated for use in 110 - 
volt circuits. 

If it is not desirable to make changes in 
the wiring of the receiver, the switch illus- 
trated in these columns will be found very 
convenient. It is provided with a double 
receptacle into which the plugs of the "A" 
and "B" power units are inserted, a long 
cord which is connected with the lamp socket 
and another cord with a switch attached. 

In operating the set with this switch, the 
power units are connected as described and 
the cord with the attached switch is placed 
in a position convenient to the front panel. 
To turn on the set, it is necessary only to 
press the switch and power is delivered to 
the primary windings of the power units. 
To turn off the set the reverse procedure is 
followed. 

MOTOR GENERATOR PROVIDES 
ALTERNATING -CURRENT SUPPLY 

Direct current may be converted into 60- 
cycle alternating current, to operate alternat- 
ing- current radio receivers, with the device 
pictured in this column. It is a recently - 
perfected dynamotor especially designed for 
use in radio laboratories and demonstration 
rooms of radio dealers. NLtny useful appli- 

This small D.C. motor generator will provide 
power for operating A.C. radio receivers. A, 
input wires; B, output wires; C, filter box; 

ground connection. 
Illustration courtesy Electric Specialty Company 

cations will be found for it in districts where 
direct current only is available; many music 
stores, for instance, find it valuable for 
operating electric phonograph apparatus for 
demonstration purposes. 

From the viewpoint of the radio user, the 
most interesting feature of this dynamotor is 
the filter which is supplied with it. Certain 
electrical and mechanical features of the 
device, together with the filter supplied, pre- 
vent objectionable noises in the output. The 
machine operates at 1800 revolutions per 
minute, and is furnished with ball bearings, 
which operate very quietly, and with a 
minimum amount of attention. 

The machine is small and compact in size, 
and comparatively light in weight. The 
filter, which consists of a choke -coil- and -con- 
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Complete schematic wiring diagram of a new six -tube radio receiver witha novel R.F. circuit in which the constant -capacity -balance scheme of 
neutralization is used. RF1, RF2 and RF3 are the first, second and third R.F. stages, respectively; DET is the detector circuit; AFI and AF2 are 
the first and second audio stages; A is the wavelength control; B is the sensitivity control, and C the volume control. 

denser system, is built -in and connected. 
Suitable wires are brought out at the motor 
and generator ends of the unit, so that they 
can be installed by anyone who is even 
slightly familiar with such apparatus. 

The machine illustrated above operates 
from 110 -volt direct current and provides 
110 -volt 60 -cycle alternating current ; it lias 
a rated output of 300 watts, which is ample 
for the operation of the largest existing types 
of radio receivers and electric phonographs. 
Smaller and larger models also are available 
for special purposes. 

INTERESTING RECEIVER WITH A 
SEVEN -IN -ONE TUNING CONTROL 

AN interesting example of modern radio 
design is found in the all -metal con- 

struction of the totally shielded, six -tube 
receiver illustrated on this page. Not only 
is the mechanical design of the receiver 
modern, but the circuit is also new. It em- 
ploys three stages of tuned radio -frequency 
amplification, a non- regenerative detector and 
two stages of transformer -coupled audio f re- 
quency amplification. In the operation of 
the set, one tuning dial is used to control 
the wavelength of all circuits. 

Many interesting features will be dis- 
covered upon examinatioi of the schematic 
wiring diagram. In radio-frequency 
circuits a constant- capacity -balance scheme 
of neutralization is employed. The method 
incorporated here requires the use of seven 
variable condensers, in the case of a three - 
stage tuned- radio -frequency receiver. One 
variable condenser is connected in the grid 
circuit of each stage in the usual manner, 
making a total of four condensers; and a 
condenser is connected in series with the 
plate winding of the radio- frequency trans- 
former in each of the three radio frequency 
stages. This arrangement makes necessary 
also the use of radio -frequency choke coils 
in the circuit delivering plate current to the 
tubes. In the detector circuit of this set the 

plate method of rectification is employed: 
this helps to overcome overloading in the 
detector circuit and as a result prevents dis- 
tortion on loud signals. 

SIMPLE CONTROLS 
In the front -panel view of the receiver the 

arrangement of controls is clearly shown. 
The scale which indicates the settings of the 
condensers is located in the middle of the 
panel and this is governed by the knob which 
is mounted directly below it. The scale is 
illuminated, and calibrated in degrees, meters 

Illustrations courtesy 
Stewart -il Orner Speedometer Corp. 

Front view of receiver shows arrangement of 
controls on front panel. A, wavelength con- 
trol; B, sensitivity control; C, volume control. 

and kilocycles. The knob is the only wave- 
length adjustment on the receiver, as it con- 
trols the condensers used in all radio -fre- 
quency circuits. 

In the lower right corner of the panel is 
located the volume control and battery 
switch, a combination instrument operated 
with one knob. The volume control con- 
sists of a variable high resistor connected in 
the plate supply circuit of the radio-fre- 
quency tubes. The switch is mounted on 
the end of the volume -control shaft, and so 
arranged that, when the knob is turned all 
the way to the left, the set is automatically 
turned off. 

In the lower left corner are a knob and 
switch, used for making special adjustments 

in the first radio -frequency stage to compen- 
sate for the different electrical characteris- 
tics of various types of antennas. The knob 
controls a small variometer connected in 
series with the grid circuit of the first tube. 
This instrument makes it possible to effect 
a slight change in the inductance of this cir- 
cuit in order to have it accurately match the 
others in the set. The switch connects with 
taps on the primary coil and controls the 
degree of antenna coupling. 

MECHANICAL DESIGN 

When the front panel of the receiver is 
removed it is possible to see the method util- 
ized for securing one- control operation. In 
each stage where two condensers are used a 
double unit is employed to simplify the ar- 
rangement. A link motion connects the four 
condenser shafts and this is attached to the 
illuminated scale. A gear on the shaft of 
the knob couples. the scale and the link mo- 
tion to the knob. This view of the receiver 
shows also the all -metal construction of th 
set. It will be noticed that each stage is 
individually shielded and that the four stage 
shields are mounted on a metal chassis. 
For additional rigidity, a metal panel has 
been mounted between the shields and the 
link motion. 

In the top view of the receiver, the covers 
to the stage shields have been removed in 
order to show the arrangement of apparatus 
in each stage. Except in the first, two con- 
densers are used in each radio -frequency 
shielding compartment including the detec- 
tor : one condenser tunes the grid circuit 
and the second is connected in series witlr 
the plate winding of the radio -frequency 
transformer. The first radio -frequency stage 
is similar to the others, but its compartment 
has the additional feature of the variometer 
compensator. This instrument consists of a 
small coil of wire mounted on a shaft and 
located at the base of the antenna coupler. 
This coil acts as the rotor winding and the 

Two views of the interior of the set show details of chassis construction and to :al shielding. In these pictures all symbols correspond to similar 
lettering on schematic wiring diagram. 
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secondary of the antenna coupler serves as 
the stator winding. 

The audio -frequency amplifier of the re- 
ceiver is mounted to the right of the chassis. 
It consists of two audio -frequency trans- 
formers and two tubes. 

Reverting to the subject of its external 
appearance, the receiver is very pleasing in 
design. It is housed in a table -type, brown - 
walnut cabinet 111/2 inches high, 14 inches 
deep and 26 inches wide. The front panel of 
the set also is of the same wood, and is 7434 

inches high by 20 inches wide. The metal 
finishings of the cabinet are of bronze. 

From the mechanical viewpoint there are 
other interesting details of the cabinet. The 
chassis of the receiver is securely bolted in 
place, but thoroughly insulated by rubber 
strips from loud -speaker vibrations, which 
would be apt to cause microphonic noises. 
Also, if it is necessary to make any repair 
or adjustment the chassis can be removed 
without difficulty. The tuning knobs, the 
back of the cabinet and six bolts which 
secure the chassis to the base are removed 
and then the entire chassis may be taken out 
of the cabinet. However, it will be seldom 
necessary to remove the chassis from the 
cabinet, as the top is hinged and with the 
top open almost any kind of adjustment 
may be made. 

POWER SWITCHES FACILITATE 
ELECTRICAL SET OPERATION 
TWO new switches, which answer the re- 

quirements of the person who is build- 
ing an A.C.-operated receiver, have recently 
been placed on the market. These switches 
make it possible to turn on any type of re- 
ceiver from the panel of the set without the 
necessity of an automatic power -control re- 
lay. Also, control of the current in both the 
filament and plate circuits is accomplished 
with one operation. 

One of the switches mentioned above is 
illustrated in these columns ; it is a snap 
switch which may be used in either 110 -volt 
A.C. circuits, or regular 6 -volt filament cir- 
cuits. It is of the latest quarter -turn con- 
struction and is very compact. From an 
electrical viewpoint it lias several valuable 
features; as its metal frame is insulated 
from both terminals and this makes it pos- 
sible to mount the switch on the metal panel 
of shielded receivers without insulation dif- 
ficulties. Also, it makes a positive elec- 
trical connection, due to the action of the 
efficient double contact and the strong spring. 

In the second switch an additional feature 
is found which makes it possible to use this 
instrument in place of an automatic power - 
control relay. It is provided with two sets 
of contacts, one of which may be used in the 
110 -volt A.C. circuit for the operation of the 

L' lüNllllllülllila44o., 

Illustration courtesy Carter Radio Co. 

Two views of a new, 110-volt, panel mounting 
type power switch are shown above; details 
of the double contact are given in the lower 

sketch. 
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Illustra ions courtesy 
Arquas Radio Co., Inc. 

Drawings and schematic 
wiring diagram show con- 
struction of new A.C. tubes, 
and the method of con- 
necting them for use in a 

standard receiver. 

plate- socket power unit, and the other to 
turn the 6 -volt storage battery on and off. 

Both switches are very small in size and 
either may be installed in the place occupied 
by the old -type battery switch on any re- 
ceiver. They are of the one- hole -mounting 
type, and this makes it unnecessary to drill 
any additional holes in the front panel. 
However, it should be remembered that, 
when 110 -volt A.C. wires enter the radio 
cabinet, they are apt to cause a hum to be 
heard in the loud speaker, unless they are 
twisted together. When this precaution is 
taken, however, difficulty is seldom 
experienced. 

ALTERNATING - CURRENT TUBES 
SIMPLIFY RECEIVER 

CONVERSION 
AN entirely new type of alternating-cur - 

rent tube has recently been introduced. 
It is available in three types, detector, ampli- 
fier and power tube, and it will fit in the 
standard LA tube socket. Any receiver of 
standard type may be rewired to operate 
with tube of this and the changes which are 
necessary can usually be accomplished in a 
few minutes' time. Also, after the set has 
been wired to operate with the A.C. tubes, 
it will be possible to use a battery again for 
the tubes, without making any changes in 
wiring. 

The electrical features of the new tube 
are interesting. It is of the heated- cathode 
type, and the cathode is connected to one 
terminal of the heater, thus reducing the 
number of required connections to four. 
Alternating current of 0.35 amperes at a 
potential of 15 volts is used to supply the 
heater with power. The heater itself is a 
carbon filament which has a life of over 
1,000 hours under average operating condi- 
tions. The tubes have been designed with a 
full appreciation of the improved character- 
istics of modern coils, circuits and practice; 
and, as a result, may be used in any re- 

o 
B. 

o 
BH80 

ceiver without loss of sensitivity, selectivity 
or quality. 

The circuit diagram on this page shows 
how the average five -tube tuned- radio -fre- 
quency receiver should be rewired when the 
new A.C. tubes are used. The circuit is 

not entirely complete, but shows merely the 
essential parts and the complete battery cir- 
cuits. While it is beyond the scope of this 
article to describe in detail the changes neces- 
sary in all types of receivers, a short out- 
line of the steps which must be followed in 
remodeling the average receiver may be of 
interest. 

First, it is necessary to eliminate all 
grounds to the filament circuit, and all rheo- 
stats or voltage regulators, such as fixed 
resistors or amperites. Next, examine the 
filament wiring carefully and see that the 
wires run close together. When convenient, 
it is highly desirable to twist the wires 
together. 

All grid returns, except from the power 
tube, are grounded and the necessary biases 
(excepting that on the detector) are secured 
by connecting the biasing potential to ground 
and the other side of the battery to the plus 
filament post or posts on the tube or tubes 
to be biased. 

A positive bias of 4.5 to 9 volts is applied 
to the grid of the detector tube through a 
five -megohm leak. (The negative post of 
the battery is connected to the cathode, 
through the plus filament post on the socket.) 
A grid condenser is used, in the conventional 
manner, detection still being effected by 
grid -current rectification. 

The power tube is biased in the usual way. 
22.5 volts is applied to the grid, with a 
plate voltage of 180. 

It is impracticable to use a rheostat with 
A.C. tubes. Also any volume control, such 
as a potentiometer, which functions by vary- 
ing the grid bias to the R.F. tubes, will in- 
troduce hum on certain adjustments. 

Efficient control of regeneration and 
volume can be effected by placing a variable 
high (zero to 200,000 -ohm) resistor across 
one R.F. secondary. 

COMPACT LOUD SPEAKER HIDES 
EXPONENTIAL TONE CHAMBER 

The new type of reproducer illustrated on 
this page is not a cone, nor a horn in the 
ordinary understanding of the word. It is 
a drum speaker, which embodies new and 

This exponential -horn speaker provides a 
54 -inch tone chamber in compact space, as 

illustrated above. 
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scientific principles of sound reproduction, 
and which combines in a compact form a 
loud -speaker unit of improved design and an 
exponentially- curved tone chamber. 

Fifty -four inches of travel is available for 
the sound in the tone chamber of the speaker 
-yet the exterior dimensions approximate 
those of the conventional cone speaker of 
the same general appearance. The unit is 
16 inches in diameter, 10 inches deep, 18 
inches high, and stands on a base 6% by 9 
inches. The case of the speaker is made of 
metal finished in an attractive dark brown. 
The front of the speaker is covered with a 
wire grille which has been placed over a 
silk mesh. The speaker stands on four rub- 

Illustrations courtesy \-eucumbe- Hawley, Inc. 

Front view of the new drum speaker, which 
conceals a 54 -inch exponential -curve tone 
chamber. The unit is made of metal and 

finished in an attractive brown. 

ber feet which tend to prevent microphonic 
noises resulting from vibrations when the 
speaker is placed near the radio cabinet. 

Experimenters should not compare speak- 
ers of the exponential type with the old 
horn -type loud speaker, as the former is 
capable of giving far superior results. When 
properly designed the exponential speaker 
will reproduce the entire hand of sound fre- 
quencies without any appreciable distortion 
of the music. 

SIMPLE PICK -UP CONNECTS ANY 
PHONOGRAPH TO RECEIVER 
AVERY simple and inexpensive device, 

which may be used for "electrifying" 
old -type phonographs, is illustrated in these 
columns. It is a pick -up unit of the electro- 
magnetic type, small in size, light in weight, 

¡ti,, ci,aious rourtesy The .Ildea Mfg. Co. 

All important details of the new phonograph 
pick -up unit are illustrated in the above draw- 

ings, which clearly show the construction. 

and will fit on the 
tone -arm of any stand- 
ard talking machine. 

From the electrical 
viewpoint the phono- 
graph pick -up unit 
may be described as 
a device which con- 
verts the mechanical 
vibrations from the 
record, into electrical 
energy. The two out- 
put wires of the pick- 
up are connected with 
the primary winding 
of the first - stage 
transformer in the 
audio amplifier of a 
radio receiver, and the 
energy delivered by 
these wires is ampli- 
fied by the tubes and reproduced by 
loud -speaker. 

Electrical reproduction of phonograph rec- 
ords has many advantages over the mechan- 
ical method, if efficient apparatus is used 
throughout. The audio amplifier and loud- 
speaker of the average radio receiver are 
capable of better reproduction than the old 
fashioned phonograph horn and, therefore, 
able to provide better results. Secondly, 
greater volume is obtainable when using an 
audio amplifier ; and thirdly, it is possible to 
have a gradual control of volume from prac- 
tically zero to maximum. 

In the drawings on this page the con- 
struction of the phonograph pick -up under 
discussion is clearly illustrated. It is housed 
in a composition case, 2 inches in diameter 
and 1 inch deep. On the rear of the case 
there is a bushing with a set screw for 
attaching the unit to the phonograph tone - 
arm. When the front of the case is re- 
moved a large horseshoe magnet (M) and 
a small coil bobbin (B) may be seen. The 
phonograph needle is inserted in the chuck 
at C and from it the vibrations are trans- 
mitted to the armature (A), where they 
cut the lines of magnetic force between the 
coil and the pole piece (PP) of the magnet, 
thus producing an electric current. 

75,1 

Two new loud- speaker units of 
novel design. The one on the 
left is a "push- pull" combina- 
tion; that on the right is a 

single unit. 

Illustrations Cou rtcsy 
The Fergus Company 

the 

LOUD -SPEAKER UNIT EMPLOYS 
PUSH -PULL PRINCIPLE 

USE of apparatus in push -pull arrange- 
ment seems to be the latest fad in radio. 

The new super-hilodyne circuit incorporates 
a push -pull radio -frequency circuit, some of 
the new superheterodyne receivers provide 
a push -pull detector circuit, and a large num- 
her of the new audio amplifiers have a push - 
pull circuit in the last stage. Also, in recti- 
fier circuits, a push -pull or full -wave ar- 
rangement is often employed; and now there 
is on the market a push -pull type loud- 
speaker unit. 

In all cases where apparatus is used in 
push -pull, many claims are made for the 
system; greater and more uniform output 
are usually the most important advantages. 
The same rule seems 
to apply to the push - 
pull loud -speaker unit. 
In this device, which 
consists of two loud- 
speaker units mounted 
on one frame, and 
driving the diaphragm 
through one pin, the 
inventor has endeav- 
ored to obtain more 
uniform results by ad- 
justing the two sec- 
tions so that the peak 
performance of each 
is at a different fre- 
quency. In this way 
it is possible to obtain 
a uniform response 

A g 
response from the loud speaker over a much 
greater band of frequencies. 

Other claims are also made for the push - 
pull loud -speaker driving unit. It is ex- 
plained that, in units where but a single 
drive is used, the motion of the driving pin 
is not uniformly back and forth, but tends 
to be circular. This places a strain on the 
paper cone and may be a cause of poor re- 
production. In units where there is a double 
drive this fault is absent. 

The construction of the push -pull loud- 
speaker unit is shown in A of the accom- 
panying illustration. and B is a single speak- 
er unit, of similar design, which is made 
by the same manufacturer. It will be 
noticed that the double unit consists of two 
single magnets mounted in the same frame 
with the driving members connected. The 
windings of the two units are connected in 
series, but they have a total resistance which 
is equivalent to the average speaker unit. 

FILTER DEVICES KEEP AUDIO 
CURRENTS IN PROPER 

CHANNELS 
TWO new parts, which may be used to 

advantage when modernizing the audio - 
frequency amplifier of an old receiver, are 
illustrated on this page. Each type of unit 
contains an audio-frequency choke coil and 
a by -pass condenser, but is used in a different 
part of the circuit. The one on the left is 
known as a clarifier, or output filter, and 
that on the right is called an "audichoke." 

The output filter is designed to prevent 
the high -voltage plate -supply current from 
passing through the windings of the loud 
speaker, and at the same time to assist the 
output signal energy of the receiver to build 
up and operate the speaker unit to the fullest 
advantage. When the loud speaker is con- 
nected directly in the plate circuit of the 
tube, as in a majority of receivers, the 
speaker unit is partially paralyzed as a re- 
sult of the high value of the current passing 
through the windings. Therefore, when a 
filter is used, the quality of reproduction is 
usually improved; and, in addition, the life 

(Continued on page 836) 

These two units may be used to improve 
the efficiency of audio-frequency ampli- 
fiers. A, output filter; B, "audichoke." 
Illustrations courtesy Leslie F. Muter Co. 

B 
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760 Radio News for January, 1925 

List of Broadcast Stations in the United States 
Radio 

Call 
Letter 

` Radio 
BROADCAST STA. ' Já Call 

Location 3f $3 L 

KD KA 1:: L Pitlaturgh. í' a.. :(16 5011) 
tALso 62 and 26 meters and other short-wave 

transmissions on varying power.) 
KDLR Devils lake. N. D 231 15 
KDYL Salt Lake CRY. Utah 258 100 
KELW Burbank, Calif 229 500 
KEX Portland. Ore 240 2500 
KFAB Lincoln, Neb 319 5000 
KFAD Phoenix, Aria 273 500 
N FA Boise, Idaho 285 2000 
KFBB Havre, Mont 275 100 
KFBC San Diego, Calif 248 100 

(Also 65.18 meters) 
KFBK Sacramento. Calif 535 100 
KFBL Everett. Wash 224 50 
KFBU Laramie, Wyo. 484 500 
KFCB Phoenix, Arle 244 125 
KFCR Santa Barbara, Calif 211 50 
KFDM Beaumont. Texas 484 501 
KFDX Shreveport, La 236 250 
KFDY Brookings, K. I) 545 500 
KFDZ Minneapolis. Minn 216 lO 
KFEC Portland, Ore 214 50 
KEEL Denver, Colo 248 250 
KFEQ St. Joseph, Mo 231 1000 
KFEY Kellogg, Idaho 232 10 
KFGQ Boone, Iowa 210 10 
KFH Wichita, Kan 246 500 
KF HA Gunnison. Colo 254 50 
KFHL Oskaloosa, lova 213 10 
KFI Los Angeles. Calif 408 5000 
KFIF Portland, Ore 214 50 
KFIO Spokane, Wash 246 100 
K F I U Juneau. Alaska 225 10 
KF II Fond du Lac. {VLs.... '268 100 
KFJB Marshalltown. Iowa 248 100 
KFJF Oklahoma City, Okla 273 750 
KFJ l Astoria, Ore 250 15 
KFJM Grand Forks, N. D 333 100 
KFJR Portland, Ore 283 101 
KFJ Y Fort Dodge. Iowa 232 1e,0 
KFJZ Fort Worth. Texas 250 50 
K KA Greeley, Colo 545 200 
KF KB Milton!. Kansas 242 1500 
14F KU Lawrence. Kansas 254 503 
K F K X Chicago. Ill 526 2500 
KF KZ Kirksville, MLsaurl 225 15 
KFLV Rockford, Ill 268 100 
KFLX Galveston, Texas 270 100 
K FM Sioux (Mr. Iowa 2:122 101 
KFMX Northfield, Minn 236 501 
KFNF 1.henandoall.lowfl(day) 461 2001 
KFOA Seattle. Wash 447 1000 
KFON Long Beach. Calif 242 5511 
KFOR Lincoln, Neb 217 10) 
KFOX Omaha. Neb 258 100 
KFOY St. Paul, Minn 285 250 
K FP Dublin, Texas 275 15 
KFPM Greenville. Texas 231 15 
KFPR Loa Angeles, Calif 232 250 
K FP Carterville, Mo 263 50 
KFPY Spokane, Wash 246 250 

(7NAB. 105.9 meters, 50 watts) 
KFQA St. Louis, Mo 248 56 
KFOB Fort Worth, Texas 333 1011 
KFQD Anchorage, Alaska :145 100 
KFQU Holy City, Calif . 250 100 

1 Also 31, 53, 63. 100 meters. 50 watts) 
KF Q W Wenatchee, Waals 217 100 
KF QZ IIO11Ywoa1, ('silt 232 100 

(Ala) 105.2 meters, 5A watts) 
KFRC San Francisco, Calf 454 1000 
KFRU Columbia, Miasourl 210 500 
KFSD San Diego, Calif 441 500 
KFSG Los Angeles. Calif 275 500 

alas short-wave transmitter) 
KFUL Galveston, Texas 258 500 
KFU M Colorado Spgs., Colo 283 1000 
KFUO }Clayton, MO 545 1000 
KFUP Denver, Colo 227 100 
KFUR tOgden. Utah 225 5011 
KFUS Oakland, Calif 256 50 
KFUT Salt lake City, Utah 250 50 
KFVD Venice, Calif 208 250 

(Also 105 meters, 50 watts) 
KFVE St. Louis, Mo .. 2:34 100 
KFVG Independence. Kan... 225 50 
KFYI Houston. Texas 238 50 
KFVS Cape Cimnleau. Mo 224 50 
KFWB Los Angeles, Calif 401 500 

( :\Iso 105 and 40 meters, 50 watta) 
KF WC Glendora, Calif 222 100 
KFWF Si. Louis, MO 214 250 
KF W H Eureka, Calif 254 100 

(Also 105.2 meters. 50 watts) 
K F W I San Francisco. Cal 208 500 
KF W M Oakland, Cull( 236 500 
K WO Avalon, Calif 300 250 
KFXD Jerome, Idaho 204 15 
KFXF Denver, Colo 283 250 
KF XJ tE.dgewater.(blo.(near)216 501 
11FXR Oklahoma City, Okla 224 50 
K F X Y Flagstaff. Aria 205 25 
KFYO Breckenridge, Tex 211 15 
KFYR Bismarck, No. Oak 250 251) 
KGA Spokane. Wash 261 2001 
KGAR Tucson, Arlr 2:44 100 
KGBS Seattle, Wash 203 101 
KGBU Ketehikan, Alaska 229 500 
KGB St. Joseph. Mo 255 101 
KGB Y Columbus, Nebraska 203 50 
KGBZ York. Nebraska 213 101 
KGCA Decorah. Iowa. 248 10 
KGC B Oklahoma ('Ity. Okla 216 50 
KGCH Wayne, Nebraska 294 2.10 
KGC 1 San Antonio, Texas 220 I: 
KGCL Seattle. Wash 231 544 

KGCN Concordia, Kansas 21)5 50 
KGCR Brookings. So. Dak 208 15 
KGCU Mandan. No. Dak 240 100 
KGCX Vida, Montana 244 10 
KGDA Dell Rapids, So. Dak 

(daytime) 254 15 
KGDE Barrett, Atlan 205 511 

N CO.' Cresco. Iowa 203 10 
KG D M Stockton, Calif. 217 10 
KGOP Pueblo. Colo 224 10 
KG DR San Antonio. Texas 203 15 
KGO W Humboldt. Neb 294 10) 
KGOX Shreveport, la 215 250 
Kr= Y Oldham. So. Dak 207 15 
KDEF Los Angeles. Calif 263 500 
KGEH Eugene, Ore 201 50 
MGT Yuma. Colo 263 10 
KG EN EI Centro, Calif 225 15 
KGEO Csrand Island, Neb 205 100 
4GEQ1 Minneapolis, Minn 203 50 
Allowed higher daylight power. standar 

et 
BROADCAST STA. Á ë 3% 

LeutIen E ; 
KGER 
KGES 
KGEU 
KGEW 
KGEY 
KGEZ 
KGFB 
KGFF 
KGFG 
KGFN 
KGFI 
KGFI 
KGFK 
KGFL 
KGFM 
KGFN 
KGFO 

Long Beach, Calif 216 
Central City, Net' 204 
Lower Lake, Calif 227 
Fort Morgan. Colo 219 
}Denver, Colo 201 
Kallslsil. Montana 294 
Iowa City, Iowa 224 
Alva. Oklahoma 205 

Oklahoma City. Okla 216 
l.a Crescents Calif 224 
San Angelo. Texas 220 
Les Angeles, Calif 208 
llallock, Minn 224 
Raton, N. M 222 
Yuba City, Calif 211 
Aneta, No. Dal 200 
).os Angeles, ('al.(port ) 204 

KG FP Mitchell, So. Dak 213 
KGFW Ravenna. Neb 297 
KGFX Pic r)e,S. D. (day) 254 
KGGF Plcbèr, Okla 207 
KGGH Cedar Grove.Ia 213 
KGG M Inglewood, Callf.(port ) 204 

(6SAI, 66.04 meters: 50 watts) 
KG H B Honolulu, Hawaii 227 
KGHC Slayton, Minn 210 
KG HF Pueblo, Colo 210 
KG HP Ifanlin, Mont 263 
KGO Oakland. Calif 484 
KG RC Nan Antonio. Texas 220 
KG RS Amarillo, Texas 244 
KGTT Sacm Francisco, Calif 207 
KGU Honolulu, )Hawaii 270 
KG Portland. Oregon 492 
KG Y Lacey, Wash 244 
KHAC (airplane) San Fmnelaco204 
KHl Los Angeles. Calif 416 

(Also 104.1 meters: 50 watts) 
KHMC Harlingen. Tex 236 

101) 
10 
50 

100 
250 
100 

10 
25 
50 

250 
15 

150 

50 
15 

100 
10 
10 

200 
100 
50 

100 

250 
15 

250 
50 

5000 
50 

150 
50 

600 
106) 

50 
50 

500 

100 

Radio 
Call BROADCAST STA. S gi 

Letter Location Si °3 

eC - 

K W J J Port land. Ore 22!1 50 
(Also 5:t.54 meters, 100 watts) 

KW KC Kansas City, Mo 222 100 
KW KH Shreveport, La 395 1000 
K W LC Decorah, Iowa 248 50 
KWSC Pullman, Wash 395 500 
K W TC Santa Ana, Calif 222 100 
KWUC LeMars. Iowa (day)..244 1500 
K W W G Brownsville. Texas 278 500 
KXA Seattle. Wash 349 50) 
KXL Portland, Ore 220 50 
KXRO Aberdeen, Wash 227 50 
KYA San Francisco, Calif 309 501 
KYW Chicago. Ill 526 251111 
KIM Oakland. Calif 246 1481 

NAA Arlington. Virginia... ̂ 434 1001 
WA AD Cincinnati. 0 268 25 
WAAF Chicago, Ill 389 5011 

WAAM Newark. N. J 268 500 
(Also 65.18 meters, 50 watts) 

WAAT Jersey City, N. J 246 300 
WAAW Omaha. Neb. (daytime)441 518) 
WABC Richmond 11111, N. Y 309 2500 

(Also 64.1) meters, 500 watts) 
WA BF Pringleboro. Pa 205 250 
WAR I Bangor, Me. (Sundays) 389 100 
WABO See WNEC 
WABQ Philadelphia. Pa 224 500 
WABW Wooster, Ohio 248 50 
WABY Philadelphia. l'a 248 50 
WABZ New Orleans, La 248 50 
WA DC Akron. Ohio 297 500 
WA FD Detroit. Mich 231 100 
WAGM Royal Oak. Mich 225 50 
WAIT Taunton. Maw 214 111 

WA IU }Columbus, Ohio 284 50(10 
WA II Appleton. Wis 227 100 
WALK W'Illow Grove, I 21)1 50 
WAMD t Minneapolis, Minn 225 5011 

THE list of 1 t:lac :tst S10.1i0115 lure presented i ill ac- 
cordance with the temporary licenses issued by the 

Radio Commission; and subject to the possibility of minor 
adjustments being made by that authority, will remain in 
force for sixty days from December 1, 1927, at, which time 
it scent into elTect.. 

KHQ Spokane, Wash 370 1000 
KICK Iced Oak. Iowa (day) 322 100 
MSS San F'raclsco. Calif 220 50 

(6X Alt, 33 meters: 50 watts) 
KM Seattle. Wash 349 2500 

(Also 105.2 moleta: 5 to 250 watts) 
KKP Seattle. %Vash 265 15 
KLCN Blytheville. Ark. (day) 285 50 
KLDS Independence, Sto 270 1500 
KL IT Portland, Ore 207 10 
KLS Oakland, Calif 246 250 
KLX Oakland, Calif 508 500 
KLZ tUulont. (blo 297 500 
KMA Shenandoah, Iowa. 395 1000 
KMBC see KLDS 
KM ED Medford. Oregon 250 50 
KMIC Inglewood, Calif 224 250 
KMJ Fresno, Calif '066 50 
KM WI Clay Center, Neb..... 285 250 
KMO Tacoma. Wash 254 250 
KMOX tilt. Louis. AI o 300 5040 
KMTR l.ns Angeles. Calif 52261 500 

(Also 105.2 meters: 2.0 watts) 
KNRC Santo Monica. Calif 375 500 

(Also 108.2 meters: 100 watts) 
KNX Los Angeles. Calif 3:t7 500 

(Also 107.1 meters: 100 watts) 
KOA Denver, Colo 326 2500 
KOAC Corvallis. Oregon 270 500 
KOB State College,New 51ex:395 5000 
KOCH Omaha. Neb 258 250 
KOCW Chickasha, Okla 252 250 
KO IL Council Bluffs. Iowa 319 5000 

(9707, 61.06 meters, 500 watts) 
KO IN }Portland. Oregon 319 1000 
KO MO Seattle, Wash 300 100 
KOW Denver. Colo 218 250 
KO WW )Calla Walla. Wash 300 500 
KPCB Seattle, Wash 231 50 
KPJM Prescott, Aria 214 15 
KPLA Los Angeles, Calif 252 500 
KPNP Muscatine. Iowa 211 100 
KPO San Francisco, Calif 422 1000 
KPPC Pasadena, Calif 229 50 
KPRC Houston, Texas 294 500 
KPSN Pasadena. Calif 316 1001 
NOV Pittsburgh. Pa 270 500 
ROW Sun .lose, Calif 297 501 
K RAC Shreveport. l.a 220 50 
KRE Berkeley. Calif 256 100 
KRLD Dallas. Texas 461 500 
KRLO Los Angeles. Calif 216 250 

(6X AN, 105.9 meters, 250 watts) 
KRSC Seattle. Wash 211 50 
KSAC Manhattan. Kansas 333 500 
KSBA tshrevepott. I a 268 1000 
KSCJ Sioux City. Iowa 244 501 
KSD St. Louis, Mo 545 510 
KSEI Pocatello, ldahn 333 270 
KSL Salt Lake City. Utah 101 100 
KS MR Santa Marla. Calif 273 100 
KSO Clarinda Iowa 2227 550 
14500 Sioux Palls. Sn. Dak 210 250 
KTAB Oakland, Calif 2811 500 
KTAP San Antonio, Texas 229 20 
KTB 1 Lott Angeles. Calif 258 500 
KTBR Portland. Oregon 283 50 
KTHS Hot Springs. Ark....381 100 
KT NT Muscatine. Iowa 256 2000 
KTSA San Antonio. Texas 265 2010 
KTUE Houston. Texas 213 
KTW Seattle, Wash 395 1000 
KW Seattle. Wash 200 10 
KUOA Fayetteville, Ark 297 501 
KUOM MI..soula. Ment 461 500 
RUSE) Vermillion, So. Dak 454 250 
KUT Aolath.. Tessa 232 500 
KV1 Tacoma, Wash 234 50 
KV OO Bristow, Okla... 349 100) 
KVOS Bellingham, Wash 210 50 
KWBS Portland, Oregon 200 15 
KWCR Cedar Rapids. Iowa 240 250 
KWG Stockton Calif 345 50 

1 or constant-frequency transmission. }Remote 

WAPI Auburn. Ala 4ál MOO 
WARS }Brooklyn. N. Y 227 5110 
WASH Crnnd Rapids. Mich 256 250 
WATT Boston,Mass(portable) 201 100 
WBAA West Lafayette. Ind.. 273 500 
WBAK Harrisburg, Pa. (day). 300 500 
WBAL }Baltimore, Md 2145 5000 
WB AO Decatur. Ill 268 1011 

WBAP Fort Worth. Texas 500 5(100 
WBAW Nashville. Tenn 210 511) 
W BA X It likes Barre, 1'a 250 1(0 
WBBC Brooklyn. N. Y 227 500 
WBBL Richmond, Va 248 1(10 
WBBM }Glenview. Ill 3140 501) 
WBBP Petoskey. Mich 2.10 100 
W B B R Roseville, N. Y 250 100) 
WBBW Norfolk. Va 236 5A 
WBBY Charleston, So. Car. 250 75 
WBBZ Chicago, Ill. (portable) 201 100 
WBCN Chicago, Ill 258 250 
WOES Takoma Park, Md 265 100 
WBET Medford, Maas 288 500 
WBIS See WNAC 
W B KN Brooklyn. N. Y 200 1(ál 
WBMH Detroit. Mich 211 100 
WB MS Union City, N. J 2(0 100 
WBNY New York, N. Y 236 500 
WBOQ Richmond 11111. N. Y 3_6 500 
WBRC Birmingham. Ala 244 2511 
WERE Wilkes Barre, Pa 250 100 
WBRL Tilton. N. It 232 500 

(I XY, IOS, 109 meters, 250 watts) 
WBRS Brooklyn. N. Y 211 100 
WBSO Wellesley huila, 511813 384 100 
WBT Charlotte, No. Car 254 501 
WBZ tSpringfeld. MUM 333 15.001 

alas short -wave transmitter) 
WBZA Boston. Maw....... .833 500 
WC AC Mansfield. Conn 5351 5(X) 
WC AD Canton. N. Y 244 501) 
WCAE Pittsburgh. Pa 401 500 
WCAH ('olnmbua, Ohio 231 259 
WC Al Lincoln. Neb. (day) 380 5011 

WCAL Northfield. Minn 239 50:) 
WCAM Camden. N. J 22_0 500 
WCAO Baltimore, Md 225 251) 
WCAT Raid City, So. Dak 24R 111.1 

WCAU Philadelphia. Pa 261 50) 
WC A X Burlington. Vermont 254 101 
WCAZ Carthage. Ill 2.50 5n 
WC BA Allentown, Pa 222 101) 
WC BD Zinn. Ill 145 5000 
WC BE New Orleans, La 227 - 
WCBM Baltimore. Md 225 10') 
WCBR Providence. R.I.(port ) 201 110 
WC BS Springfield. Ill 210 250 
WCCO }Minneapolis, M1nn 405 5000 
WC DA CIIRs10e, N J 211 250 
WC FL Chicago, Ill 4134 1500 
WCGU Brooklyn. N. Y 219 500 

(Also 54 meters. 150 watts) 
WCLO Camp lake, Wise 227 100 
WC LS Joliet, Ill 261 501) 
WC MA Culver. Ind 261 501 
WC O A Pensacola, Fla 2.50 5000 

WC OC Cnlumbns, Mies 231 250 
WCOT tOlneyville, R. I 225 100 
W CRW Chiengo. Ill 224 500 
WCSH Portland. Maine 505 250 

(Also (33.79 meters. 250 watts) 
WCSO Springfield, Ohio 256 bed 
WCSO Springfield. Ohio 256 500 
WC W K Fort Wayne. Tnd 214 250 
WC WS Danbury. Conn 265 100 
WCX ' See WJR 
WDAD See WLAC 
WDAE Tampa. FIa 268 
WDAF Kansas City. Mo 370 
WDAG Amarillo. Texas 263 
WDAH EI Paso. Texas 234 
WDAY Fargo. No. Dakota 545 
WDBI Roanoke, Va 231 

Control. 

500 
1000 
250 
100 

e25Á 
250 

Radio 
Call 

Letter 
1 

¡r t 
BROADCAST STA e¡ ái 

i. Location 3f 

I. 
Orlando. Fla 288 500 

( iigÌwn[t WDEL R mnton, Del 297 100 
WDGY Minneapolis, Minn 261 .5110 

. WOOD Chattanooga, Tenn 246 500 
WDRC New Haven, Conn 2133 500 
W D W F- W LS I, }Cranston. R.I 275 500 
W D W M Asbury Park, N. J 240 500 
WDZ Tuscola, Ill. (daytime) 278 100 
WEAF }Bellmore. N. Y.....492 50.000 
W EA M North Plainfield. N. J. 263 250 
WEAN Providence, R. 1. 275 500 
WEAO Columbus, Ohio 283 750 

(Also 54.02 meters. 250 watts) 
WEAR Cleveland. Ohio 00 111(X1 
WE BC Superior. Wis 242 2.50 
WEBE Cambridge Ohio 248 10 
WEBH Chicago, 111 361 1500 
WEB! New York, N. Y.....256 5110 
WEBQ Harrisburg, Ill 224 IS 
WEBR Buffalo, N. Y 242 200 
WEBW Beloit. Will 258 500 
WE DC Chicago, Ill 2422 500 
WEEI Boston, Maas ........ 366 500 (lis short-wave transmitter) 
WENS Evanston, Ill 216 100 
WE MC Berrien Spgs., Mich 484 1000 
WENR Chicago. III 288 500 
WEPS Gloucester, 'Mass 297 100 
WEVD Woodhaven. N. Y 246 500 
W E W St. Louis, Mo. (day) 3.5:3 1001) 
W FAA Dallas, Texas 545 500 
WFAM St. Cloud. Minn 252 10 
WFBC Knoxville, Tenn 34 5(1 
WFBE Cincinnati, Ohlo. , 246 250 
WFBG Altoona, Pa 280 100 
WFBJ Collegeville, Minn 273 1e,) 
WFBL Syracuse. N. Y 258 750 
WFBM Indianapolis, Ind 275 1000 
WFBR Baltimore, Md 244 101 
WFBZ (ìalesbugt. 111 248 5,I) 
WFC 1 Pawtucket, R. I 24'2 100 
WFDF Flint, Mich 273 100 
WFI Philadelphia, Pa 405 500 
WFIW Hopkhwvllle, Ken 280 5011 
WFJC Akron, Ohio 227 250 
W F KB ('hicago, Ill 224 501 
WFKD Philadelphia, Pa 248 511 
WFLA Clearwater. Fla 5118 750 
WGAL Lancaster. Pa 2 IS 
WGBB Freeport, N. Y 246 401 
WGBC Memphis, Tenn 278 1:5 
WGBF Evansville. Ind 236 21,0 
WGB I Scranton, Pa 231 2íA 
WGBS }New York, N. Y 349 Sal 
WGCP Newark, N. J 268 251) 
WGES tChccago, III 242 501 
WGHP }M). Clemens, Mich 278 750 
WGL tStraurus, N. J 294 501 
WGM Jeannette, Pa 208 50 
WGMS Minneapolis, Minn 246 500 
WGMU New York.N..Y.(lsrt ) 201 10) 

(Also 106 meters, 50 watts) 
W G N- W L I B Chicago and Elgin, 

Ill 
WGR Buff:do. N. Y 3031oî59 
WGST Atlanta. (la 270 510 
WGWB Milwaukee. Wis 219 500 
WGY Schenectady. N. Y...38050.00 

(Also on :42.77 meters and '!2.02 meters) 
WHA, Madison. Wise 333 750 
WHAD Milwaukee, Wise 270 500 
WHAM Rochester, N. Y 278 5000 

(iras short -wave transmitter) 
WHAP }Carlstadt.. N. J 236 100 
WHAR Atlantic City, N. J... 273 750 
WHAS Louisville, Ky 1"2 510:) 
WHAZ Troy, N. Y. (Monday) 300 5111 
W H B Kansas City, Mo 341 5e,0 
WHBA OII City, Pa 261 IO 
WHBC Canton, Ohlo 236 10 
W HBO ltellefontaine, O 222 109 
WHBF Rock Island, Ill 222 100 
WHBL Chicago, Ill. (portable) 204 1111 
WHBM Chicago Ill. (portable) 201 1111 
WHBN Gainesville, Fla 2'17 10 
WHBP Johnstown. Pa 229 250 
WHBQ Memphis, Tenn 232 100 
WHBU Anderson, Ind 220 15 
W HB W Philadelphia. 1')) 220 100 
WHBY West De Pere, t\'ts 250 54) 
W HDI Minneapolis, Allan 246 500 
WHEC -WABO Rochester, N. Y 254 500 
WHFC Chicago, III 216 200 
W H K ( leveland. Ohio 1.5265 500 

(Also 66.01 meter. 500 watts) 
WHN New York. N. Y...... 395 500) 
WHO Des Moines, lowa.... 535 5001 
WHPP New York, N. Y 207 10 
WHT 1Claicaso, Ill 301 5000 
WIAD Philadelphia, Pa 28)4 100 
WIAS Ottumwa, Iowa (day) 322 100 
WIBA Malison. Wis 240 101 
W IBG ElkinsPk..l'a.(Sund'ys) 441 50 
WIBI Pt. Washington, N.Y 200 100 
WIBJ Chicago, Ill. (port.) 201 100 
WHIM Chicago. 111. (port.) 201 100 
W HBO ¡Chicago. Ill 06 5000 
W IBR Steubenville, Ohio.... 250 50 
WIBS Elisabeth, N. J 204 150 
WIBU l'oynette, Wis 217 20 
W IB W Chicago. Id. (port.) 204 100 
W 1B )idea, N. Y 238 150 
W IRZ Montgomery, Ala 231 15 
WICC Easton, Conn 265 5e,0 
Wit. St. Louis. Mo 2.50 
W IOD Miami Beach, Fla 248 1000 
WIP Philadelphia, Pa 149 500 
WJAD Waco. Tex 333 500 
W1 AG Norfolk, Neb 285 25(1 
WJAK Kokomo. Ind 234 50 
WJA M Cellar Rapids, Iowa 240 250 
WIAR Providence, R. I. 4144 500 
WJAS Pittsburgh. Pa 270 500 
WJAX Jacksonville. FIa 141 1000 
WJAY Cleveland. Ohio 227 500 
WJAZ. t51 t Prospect, Ill 263 5000 
WJBA Joliet. Ill 248 511 

WJBB Tampa. Fla 145 2.10 
WJ BC LaSalle. 111 227 100 
WJB1 Tied Bank. N. J 263 250 
WJBK Ypsilanti, Mich.. 220 15 
WJBL Deeatttr. Ill 213 250 
WJBO New Orleans. la 203 100 
WJBT Chicago. III 389 500 

(Continued on page 794) 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


Radio News for January, 1928 761 

American Radio Is More Difficult to Tame 
Doctors of Radio Argue Over Contradictory Behavior of Waves Here and In Europe 

THE discussions of the International 
Union of Scientific Radiotelegraphy, 
which met recently in Washington, 
D. C., were conspicuous for their dis- 

agreement as to the behavior of radio waves 
in different countries of the world. The 
vagaries of electromagnetic waves are prov- 
erbial; but it is reasonable to suppose that 
these whims should vary little in their nature 
between America and England, for example. 
Lack of accord on the underlying theories of 
radio, however, was the rule rather than 
the exception among world scientists at 
their 1927 international meeting. 

Notable, among the discordant viewpoints, 
are those of the theoretical effect of cold 
weather in strengthening radio signals. In 
America, this is such a commonly -accepted 
phenomenon that we time our radio shows, 
introduce new models in receiving sets. cur- 
tail the use of automobiles, and furbish our 
corroding antennas on the fall of tempera- 
ture in October. The tendency of cold 
weather to boost the strength of radio sig- 
nals, both day and night, is so pronounced 
that, if summer lasted twelve months, all of 
the "DX" hunters in the United States would 
die a natural death. 

Yet representatives from England, France, 
Italy, Germany, other European countries 
and Japan, attending the meetings of the 
International Union, expressed the opinion 
that this relationship between temperature 
and signal strength is confined to America. 
"Another effect," epitomize these world sci- 
entists, "which has been observed in America 
but apparently not in other countries of the 
Union is the tendency for signal intensities 
to rise both by day and night when the tem- 
perature falls." 

THE RECORDS DISAGREE 

The early experiments of Dr. L. W. 
Austin at Brant Rock, Mass., and Arling- 

By S. R. WINTERS 

mum and minimum intensities instead of a 
proportional decrease with increased distance. 
In the final analysis, this meant that the 
intensity of the signal received at Aberdeen, 
Scotland, at a distance of 620 miles from 
the transmitter, was three times as great as 
the field strength of the received signal at 
Manchester, England, at a distance of only 
400 miles. Measurements made in Washing- 
ton, D. C., on signals of the transatlantic 
stations at New Brunswick, N. J., Tucker - 
ton, N. J., Rocky Point, Long Island, and 
Marion, Mass., have not indicated any peri- 
odic relation of intensity to distance, at least 
in the daytime. 

"At night," reports Dr. Austin, "there is 
plenty of evidence of interference; as the 
signals from the stations at 270 miles and 
410 miles have fallen, with considerable reg- 
ularity, far below their day values during 
the past summer, while those from the two 
stations at 175 miles have risen at night, or 
remained fairly constant. The conditions 
of these experiments are, of course, some- 
what different from those in England ; in- 
asmuch as the signals are measured at one 
point and the transmitting stations at the 
various distances transmit on different wave- 
lengths. Nevertheless, since these experi- 
ments, some of which have been continued 
over many years, indicate a regular falling - 
off of intensity with the distance in the 
daytime, it would seem that they must be 
held to be in disagreement with the English 
results. Therefore, it would seem very de- 
sirable to carry out, in other places, further 
measurements, some of which might well be 
on signals over water, as well as over land 
of different characteristics." 

If summer lasted twelve 
months. all the "DX" hunt- 
ers in the United States 
'meld die a natural death. 

antnimmummammum.,toon,umsismammmi n3m111. 

OLD SOL- GUILTY OR NOT GUILTY 

In America, observations made by the Bell 
Telephone Laboratories have indicated a con- 
nection between magnetic storms and trans- 
atlantic radio transmission, resulting in a 
reduction of signal strength at night and a 
probably slight increase in the day. Dr. 
Greenleaf W. Pickard has produced what 
appears to be convincing proof of the de- 
pendence of radio vagaries on the activity 
of the sun. His observations at Newton Cen- 
tre, Mass., showed a decrease in signal 
strength at night, with increasing numbers of 
sunspots within the broadcasting band of 
wavelengths, and an increase in signal 
strength at the extremely short waves or 
high frequencies. 

In direct antithesis to this American con- 
clusion is the experience of savants in France, 
who have failed to establish any relation- 
ship between radio phenomena and solar ac- 
tivity or magnetic storms. The English sci- 
entists, on the other hand, have noticed a 
relationship between magnetic storms and 
the signals emanating from stations at dis- 
tances from 60 to 190 miles, but not at 
greater distances. 

The United States Bureau of Standards, to 
contribute further to the confusion of view- 
points, has shown that the long -wave, trans- 
atlantic daylight signals, when averaged by 
months, follow in a general way the sun- 
spot numbers with the changing 11 -year 
cycle. "This conclusion," indicates the Bu- 
reau, by way of modification, "can he stated 
only as probable from 1915 to 1922, on ac- 
count of possible errors in the signal meas- 
urements; but since the beginning of 1922, 
the increase of signal intensity with increas- 
ing solar activity seems certain." 

"In regard to the effect of magnetic storms 
on transmission at distances of from 185 to 
620 miles," reports Dr. Austin, "the French 
observations at Meudon on the transmitting 
stations at Bordeaux and Nantes (317 and 
223 miles distant, respectively) are in agree- 
ment with the British and at variance with 
the American observations. Our impression 
is, however, that the conclusions, which can 
he drawn from the American observations, 
are somewhat less positive in regard to all 
these statements than those expressed in the 
British report. 

(Continued on page 844) 

ton, Va., indicated a consistent decline with 
the distance in the strength of signals over 
salt water in the daytime, for wave -lengths 
of 1.000 to 4,000 meters. Recent daylight 
experiments on a wavelength of 14,000 
meters in Europe, produced evidence of in- 
terference between ground and sky -reflected 
waves, with the result of well -defined maxi- 

Europeans express 
the opinion that 
this relationship be- 
tween temperature 
and signal strength 
is confined to 

America. 
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Further Notes on Fading 
Findings of the Experiments and Tests Made by the Bureau of Standards 

THE waxing and waning of radio 
signals, an exasperating experience 
of such common occurrence to broad- 
cast listeners, is a phenomenon better 

understood as the result of findings of the 
Bureau of Standards and twenty -three co- 
operating laboratories, those of telephone, 
telegraph and radio companies, universities 
and individuals. While, admittedly, no cure 
is offered for fading, the additional informa- 
tion imparted as to cause and effect is in- 
spiring to the scientist and interesting to 
the layman. 

If you live in a zone between 60 to 125 
miles from a broadcast station, the fluctua- 
tion of signals will be observed in its most 
aggravating form. If you are listening to 
an address by the President, his remarks 
will be intermittently punctuated with 
silence; thus (to the listener) breaking the 
continuity of thought. Or, if you are listen- 
ing to a musical program, the swinging of 
the intensity of the music from maximum to 
minimum may cause you to wonder whether 
the position of the microphone is being 
changed or the strings of the musical in- 
struments have been broken. 

The Bureau of Standards and its co- 
operators found corroborating evidence to 
support the theory that fading is due to ir- 
regular absorption of the radio waves in 
the ionized upper atmosphere, and is there- 
fore a condition beyond the control of the 
transmitting and receiving stations. These 
continent -wide observations discovered noth- 
ing that would disturb the previously ac- 
cepted facts as disclosed by a similar investi- 
gation in 1920 and 1921; namely: that the 

By S. R. WINTERS 

fluctuations of signals are erratic, varying 
in duration from one second to several min- 
utes ; that fading is independent of weather 
conditions; and that the waxing and wan- 
ing of the intensity of music or speech are 
not simultaneous, or similar, at two receiv- 
ing points in close proximity. 

The conclusions drawn by the Government 
anti co- operating laboratories are based upon 
a hundred and fifty graphic fading records, 
and the geographical distribution of the 
observing stations embraced an area extend- 
ing from Ottawa, Canada, to Hamilton in 
Bermuda, and from East Lansing, Michigan, 
to Newton Centre, Massachusetts. 

This investigation confirms certain beliefs 
about fading which had heretofore been sur- 
mised. For instance: The waning of the 
signal over several minutes is due to the 
variable absorption of the radio waves in 
the atmosphere, and the fading of very short 
duration -only a few seconds -at distances 
less than 125 miles from the transmitting 
station, is attributable to interference be- 
tween the ground -transmitted wave and the 
wave which has traveled to the Kennelly - 
Heaviside layer and undergone variable 
changes of intensity, phase, and polarization. 
There is a degree of regularity in the aver- 
age intensity during conditions of fading 
which has not hitherto been suspected -the 
ratio of average night to day intensity has a 
logarithmic relation to distance -this relation 
gives quantitative indication that the absorp- 
tion of radio waves by the earth which is 

T. Parkinson, of the Bureau of Standards, Washington, D. C., operating his new static and fading 
recorder and measurer of station -signal strength, used in the tests described herewith. 

effective in the daytime disappears at times 
during the night, and permits calculation of 
the "absorption coefficient." 

HIGH POWER NOT A CURE -ALL 

That high power is a cure for fading is 

a plausible supposition, but finds no support 

/ \ 
EA 

/ SHADOW 
Or 

63 MILES 
CA 

LPYEa 

Fig. 1. After sunset, singular ef- 
fects are produced during the 
transition from daylight to dark- 

ness, below the ionized layer. 
S jT 

in the conclusions of this investigation; for 
the two broadcasting stations using the 
greatest amounts of power -KDKA and 
WGY -suffer most from this phenomenon 
of the waxing and waning of signals. "The 
very large fluctuations of intensity averaged 
the same on high and low power." reports 
the Bureau of Standards, "although, for any 
one place or time, the average fluctuation 
might be greater for either the low or the 
high power. This conclusion, based on 
actual analysis of the records, means that 
fading fluctuation is unaffected by variations 
of transmitting power." 

Fading is a vagary in itself but this 
phenomenon seems to possess certain other 
peculiarities that would identify it as the 
foster father of vagaries. For example, 
these observations showed that there is some- 
times a special periodic type of fading of 
great regularity, beginning about 15 to 20 
minutes after sunset, the periodicity of 
which shows a correlation with the distance 
between the transmitting and receiving 
points, and which is evidently due to an in- 
terference phenomenon. "This phenomenon," 
states the Bureau of Standards, "is the only 
instance known in which fading occurs of a 
character suggesting wave interference of a 
highly -regular type similar to optical inter- 
ference. This interference is apparently as- 
sociated with the passing of the sunset 
shadow- plane, for it appears at no other time 
on any of the records. It begins about 15 

minutes after sunset, at which time the 
tangent rays of the sun pass 10 kilometers 
(61/4 miles) above the earth's surface; it 
ends at about 45 minutes after sunset, when 
the tangent rays pass about 100 kilometers 
(62 miles) above the surface (96 kilometers 
for transmission from Schenectady, N. Y., 
to Washington, D. C., for example)." (Fig. 
1. See also "The Cause and Elimination of 
Fading," page 635, December RADIO Naws.) 

In conclusion, "The results of 150 graphic 
records made by the co- operating observers 
established definitely a number of facts 
about fading that had been only surmised 
or guessed previously. In addition, a num- 
ber of new facts about fading and other 
vagaries of radio waves were brought to 
light. Fading is at its worst about 60 to 
125 miles from a broadcasting station; for 
greater distances it diminishes, but then in- 
creases again with distance, and has re- 
peated maxima and minima for greater dis- 
tances. There are two readily distinguish- 
able kinds of fading, a fairly slow and a 
relatively rapid fluctuation." 
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The Shielded -Grid Tube At Last Arrives 
Fourth Element, A Double- Screen Grid. Overcomes Troublesome Grid -to -Plate 

Capacity Effect: Amplification Factor Is 250.; 

ANEW four -element amplifier 
tube, using a double screen - 

grid to shield the regular grid elec- 
trode, has just made its advent on 
the American market. It should be 
of great interest to all radio con- 
structors and experimenters, because 
it possesses unusual characteristics 
that make it far superior to the or- 
dinary three -element valve for radio - 
frequency amplification and because 
it represents what is probably the 
only real advancement in receiving - 
tube principles since the invention 
of the triode by Lee de Forest, in 
1907. -EDITOR. 

Ill 111111 IT 

DURING the past twenty years, de 
Forest's three -element tube, which 
is directly responsible for the tre- 
mendous growth of radio in gen- 

eral and for the very existence of broad- 
casting itself, has been undergoing gradual 
improvement in mechanical construction 
and electrical efficiency; but, because its 
original filament -grid -plate arrangement 
has been faithfully retained, its funda- 
mental principles of operation have not 
changed in the slightest. The addition of 
the fourth electrode has produced an en- 
tirely different tube of unique features, 
just as de Forest's addition of a grid be- 
tween the filament and plate of the old 
Fleming valve created a device of radi- 
cally different nature. 

The shielded -grid tube (which may also 
be designated as a "shielded- plate" tube) 
opens a new and entrancing field in radio - 
frequency amplification, a field which the 
home experimenter as well as the labora- 
tory engineer can explore for diversion. 
edification or profit. The technique of 
the tube is altogether different from that 
of its predecessor; it requires the use of 
special circuits designed to take advantage 
of its peculiar operating characteristics. 

Although the new tube is a noteworthy 
development, it must not be expected to 
revolutionize the industry, or to render 
obsolete receiving sets of the types now 
in use. It does give greater radio -fre- 
quency amplification per tube than former 
types; but a certain number of tuned cir- 
cuits must nevertheless be used, under 
present -day broadcast conditions, to obtain 
satisfactory selectivity. 

APPEARANCE OF THE TUBE 

The shielded -grid tube greatly resembles, 
externally, one of the ordinary 201A type; 
it is of about the same diameter, but 
slightly longer. It is equipped with a 
standard four -prong UX base, the fifth 
connection being made to a small brass 
cap which is mounted on the top of the 
glass bulb. The glass appears to be par- 
tially silvered on the inside, as do most 
tubes because of certain chemical treat- 
ments which they undergo during evacu- 
ation. 

The cut -away view of the tube, which 
appears on this page, shows very plainly 
the internal construction and the arrange- 
ment of the four elements. Starting at 
the very inside, we first observe a verti- 
cal filament, F, which is stretched taut by 
its supporting brace wires. Surrounding 
this filament is a spiral grid, G, about one 
eighth inch in diameter, and having a 
pitch of about a sixteenth of an inch. So 
far, the tube is identical with the standard 

triode. The ends of the filament are con- 
nected to the two heavy contact pins in 
the tube base, while the grid, which is 
the normal control -electrode, is connected 
to the upper brass cap on the glass. 

THE FOURTH ELEMENT 

The screen -grid is structurally double, 
consisting of two spirals of fine wire, SG. 
They are connected together, to act as 
one element, by a small metal disc which 
forms a sort of cap for the whole internal 
assembly. It will be noticed that the in- 
ner screen -grid (the turns of which are 
much closer together than those of the 

GRID CONTACT (G) 

OUTER 
SCREEN 

GRID 
(SG) 

INNER 
SCREEN 

GRID 
(5G) 

This cut -away drawing clearly shows the in- 
ternal construction of the new shielded -grid tube. 

control -grid, G), is located between the 
latter grid and the inner surface of the 
cylindrical plate; while the outer screen 
surrounds the outer surface of the plate. 
The screen -grids, so named because of 
their obvious resemblance to screens, are 
connected to what is normally the grid 
pin on the tube base; the plate goes to 
the regular plate pin. The end view of 
the base shows these connections. 

The outer screen -grid shields the outer 
surface of the plate against the capacity 
effect of its surface in relation to the 
connecting wires in the tube. 

ENORMOUS AMPLIFICATION 

The shielded -grid tube is designed pri- 
marily for use as a radio -frequency ampli- 
fier in circuits designed to make use of 
its high voltage amplification and its low 
feed -back capacity between the plate and 
the inner (control) grid, G. When used 

y 

for this purpose it is not interchangeable 
with general purpose three -element tubes, 
and cannot be used to replace them in 
standard receiving sets. It has a theoreti- 
cal voltage -amplification factor of about 
250, which makes possible an actual volt- 
age amplification of about 20 to 30 per 
stage (depending on circuit losses), as 
compared with about 4 to 6 per stage, 
with ordinary three -element tubes. 

The tube may be used also as a "space - 
charge" tube in audio circuits, and is use- 
ful for other experimental circuits in 
which a double -grid, four -element tube is 
required. 

The filament of the new amplifier draws 
0.132 ampere at 3.3 volts, making it equiva- 
lent in this respect to a tube of the 120 
type. The plate voltage is 135; this is 
the recommended and the maximum 
value. When used in conjunction with 
storage -battery tubes of the 201A type, 
which have five -volt filaments, each shield- 
ed -grid tube should have a 15-ohm resistor 
in series te'ith its negative lead. The re- 
sistor and filament may then be connected 
directly in parallel with the five -volt fila- 
ments of the other tubes and operated 
from the same rheostat. Of course this 
arrangement may easily be modified to 
suit other conditions of operation, as the 
only change necessary is in the value 
of the series resistor. In calculating rheo- 
stat resistance, it will be convenient to 
consider two shielded -grid tubes, with re- 
sistors, as drawing the same current as a 
20I A. 

When the shielded -grid tube is used in 
dry -battery operated receivers, no filament 
resistor other than the customary rheostat 
is necessary, and its filament may be con- 
nected directly in parallel with filaments 
of the 3.0 -3.3 -volt type. In the calculation 
of rheostat resistance, the filament current 
may be considered equal to that drawn 
by two 199 -type tubes. 

WIRING CONNECTIONS 

When used as a screen -grid radio -fre- 
quency amplifier the new tube is operated 
under the following conditions: plate volt- 
age 135, connection through plate prong 
in base; the screen -grid (SG), 45 -volt 
positive bias, through grid prong in base; 
the control grid (G), 1 to 1.5 volts nega- 
tive bias with respect to the negative side 
of the filament, through metal top cap; 
filament, 3.3 volts. Neither plate nor 
screen -grid voltage is critical; the same 
bank of batteries may be used for both by 
merely taking off a 45 -volt tap for the 
screen grid. 

The bias for the control -grid may be 
obtained either from a separate 1.5 -volt 
dry cell or from the voltage drop across 
a portion of the filament resistor when the 
tube is used on a six -volt "A" supply. 

The internal shielding of the electrodes 
by the screen -grid makes neutrali- 
zation of the plate -to -grid capacity un- 
necessary. However, every precaution 
must be taken to shield the control -grid 
circuit from other circuits. This is best 
accomplished by surrounding the grid 
coils, condensers and other grid- circuit 
components with metal shields. The 
shielding is further aided by keeping the 
lead from the control -grid (the wire run- 
ning to the metal cap on the top of the 
tube) as short and as direct as possible; 
in some cases it may be necessary to sur- 
round the grid lead by a grounded metal 
sheath. Armored flexible cable, such as 

(Continued on page 826) 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


764 Radio News for Jale ary, 1928 

The Turman shielded -Grid Seven 
A Superheterodyne Obtaining Enormous Amplification from Three R. F. Stages 

Incorporating Tubes of New Type 

By ASHUR VAN A. SOMMERS 

The Tyrman Shielded -Grid Superheterodyne, under test in the RADIO NEWS LABORATORIES. 

THE remarkable possibilities of 
the shielded -grid type of tube. 

with its practical elimination of 
inter -element tube capacity, and the 
enormous amplification with sta- 
bility in the high- frequency circuits, 
have appealed to radio fans, long 
before this new addition to radio 
facilities emerged from the labora- 
tory. In this article there is now 
made available for the first time a 
circuit designed to take full advan- 
tage of the possibilities of this tube, 
in producing a 7 -tube receiver of 
extraordinary sensitivity and ease of 
control, equalling in amplification 
the possibilities of a combination of 
many additional tubes and avoiding 
the complications introduced by the 
latter. The constructor will find it 
easy to build and highly satisfactory 
in operation. 

-EDITOR. 
I,,, , , II .,,,. ,,I., ,.,,1.111,1,.,,,1,.11,111,,,,111,,,,,,, 11.,,0.1111,11 

SINCE the beginning of broadcasting, 
no radio development submitted to 
the public has farther -reaching pos- 
sibilities than the newest shielded - 

grid tube. To what extent this new inven- 
tion will affect the design and efficiency 
of radio receivers cannot be predicted at 
this time; but it is safe to say that the 
tube is capable of providing enormous 
amplification in specially -designed radio - 
frequency circuits. Therefore, it may be 
destined to revolutionize radio receiving 
apparatus. 

Previous to the publication of this 
article the shielded -grid tube has been the 
toy of radio experimenters and engineers. 
For months laboratories throughout the 
country have been busied in improving 
circuits in which the tube may he used, 
and in making comparisons between 
standard receivers and those using the 
new shielded -grid principle. However, 
amateurs have not been able to share in 
this experimental work, but have had to 
content themselves with reading enthusi- 
astic laboratory reports which state that it 
is possible to secure amplification ten 
times greater than that obtained with 
other systems. 

Shielded -grid tubes are now available for 
the home constructor and experimenter, 
and the tubes are identical with those 
which have produced such phenomenal 
results in research laboratories. As the 
interest, which has been already mani- 
fested in this direction, indicates that there 
are thousands of readers who are anxious 
to start experimental work with the new 
tubes, two articles containing much help- 
ful information are published in this issue. 

SET EMBODIES NEW PRINCIPLE 

In the following pages the construction 
of a seven -tube superheterodyne receiver, 
using three of the new shielded -grid tubes 
in the intermediate- frequency circuits, is 
described in detail. It is believed that this 
is the first receiver of this type to be made 
available for home construction. The ar- 
ticle on the page preceding this one gives 
complete operating data for the new tubes 
and will be found of great value when 
experimenting with circuits other than 
the one described in this article. 

This receiver, which is known as the 
Tyrman Shield -Grid Seven, is not an ex- 
periment or a laboratory design, but is a 
finished product which is known to oper- 
ate satisfactorily. It is the result of sev- 

eral mouths of intensive experimental 
work, and provides an ideal set for one 
who desires the utmost in sensitivity. An- 
other feature is that standard parts are 
used throughout in the construction. 

Various pictures which appear in these 
pages show all details of the completed 
receiver. From these illustrations it may 
be seen that the set presents the appear- 
ance of a well -designed factory receiver. 
The apparatus used in the construction is 
mounted on the front and sub -base panels 
in a symmetrical arrangement which is 
pleasing to the eye. 

SIMPLICITY OF CONTROL 

In the front view of the set the arrange- 
ment of controls is shown. Although the 
set incorporates entirely new principles, 
the operation is not difficult. The only 
wavelength tuning control of the set is 
the double drum dial in the center of the 
panel. In actual practice the two drums 
of this dial have practically identical set- 
tings for all wavelengths within the broad- 
cast band. The knob in the lower right 
corner of the panel operates a combina- 
tion instrument which serves as a volume 
control and control switch. The control 
at the left of the panel operates a switch, 
which need seldom be used when tuning 
the receiver. 

The arrangement of apparatus mounted 
above the sub -base panel is shown in the 
top view of the receiver. On the rear 
edge of the sub -base are six octagonal 
containers of identical appearance. The 
three on the left contain the K.F. appa- 
ratus, and the three on the right the audio 
apparatus. Directly in front of these units 
the seven sockets of the set are mounted. 
Each socket is equipped with a special 
shield and these add to the efficiency as 
well as the appearance of the receiver. 

In wiring the receiver all connections 
are made under the sub -base panel, as may 
be seen in another view of the set. This 
feature also adds to the business -like ap- 
pearance of the set. In addition several 
small parts, including fixed resistors and 

All the wiring of the receiver and eight small parts are located under the sub -base panel. Ci, 
C5, C6 and C7 are 1 -mf. by -pass condensers; C3 and C8, mica fixed condensers; R2 and R3, 

filament resistors. 
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Fig. 1. Complete schematic wiring diagram of the Tyrman 
Shielded -Grid Seven, giving details of all connections. The 
symbols which are used to identify the various pieces of 

fixed condensers, are mounted under the 
sub -base panel. 

ELEMENTS OF THE CIRCUIT 

Before entering into a description of the 
construction of this receiver the circuit 
will be considered. This will be found 
in Fig. 1. It will be noticed that the re- 
ceiver consists of a circuit employing an 
oscillator, a first detector, two stages of 
intermediate - frequency amplification, a 
second detector and two stages of audio - 
frequency amplification. Although three 
stages of intermediate- frequency amplifi- 
cation are required in the average super- 
heterodyne receiver it has been found that 
two stages are more than ample when 
shielded -grid tubes are employed. 

The three shielded -grid tubes are shown 
in the diagram as VI, V2 and V3, and 
are used in the first- detector circuit and 
the two intermediate -frequency stages. 
V4, the second detector, may be a stand- 

R3 

v : RntiI SW A- 
C+45_ V. 

A+ 
o 

13+45 B+ 
T0 67%2V. 135V. 

B+ C- 8+ 
90V. 45V. 180V. 

apparatus in the circuit correspond to those used in the 
list of parts and the other illustrations which accompany 
this article. 

and 200A- or 201A -type; V5, the first 
audio tube, and V7, the oscillator tube, 

CONTROL GRID. 
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X FILAMENT 
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Fig. 2 

Wiring diagram of an intermediate- frequency 
stage, which may be used in receivers em- 

ploying shielded -grid tubes. 

-F 

are standard 201A -type tubes; and V6, the 
second audio tube, is a type -171 power 
tube. 

The schematic diagram of the shielded - 
grid tube shows that it has one more 
element than the standard tube. In con- 
struction the filament of the tube is sim- 
ilar to the one used in the 120 -type power 
tube. It draws a current of 0.132 am- 
peres and its maximum operating voltage 
is 3.3 volts. The filament is a single 
straight wire, surrounded by the circular 
grid of the tube. This grid corresponds 
to the grid of the average tube, but it will 
be called the control -grid in this article. 
The fourth element of the tube, i.e., the 
screen -grid, is a double spiral enclosing 
the plate. It is placed between the plate 
and the control -grid and outside the plate. 

GRID LEAD ABOVE TUBES 

The addition of a fourth element to the 
new tube makes necessary five terminals 

This picture shows the arrangement of parts on the top of the sub -base 
panel. LI, L2 and L3 are impedance units; TI and T2, audio transformers; 
T3, output transformer; L4, oscillator coupler; Cl and C2, tuning condensers; 

RI -Sw, rheostat- switch; SwI, S.P.S.T. switch; VI, first detector; V2 and 
V3, intermediate- frequency amplifiers; V4, second detector; V5 and V6, 
audio- frequency amplifiers, and V7, oscillator. 
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to each tube. The tube is mounted in a 
standard UX base and the terminals are 
connected as usual, except that the screen - 
grid is connected to the grid terminal and 
the control -grid is connected to a special 
terminal which has been mounted on the 
top of the tube. When the tube is used 
in a receiver connection to the control - 
grid is usually made with a flexible wire 
and a clip. 

A theoretical explanation of the opera- 
tion of the tube would be too lengthy to 
include in this article. However, it may 
be explained that the use of the fourth 
element reduces the internal capacity of 
the tube to a minimum and eliminates 
oscillating disturbances in R.F. circuits 
without the necessity of neutralization. 
The plate resistance of the tube is approxi- 
mately 500,000 ohms when a potential of 
135 volts is used on the plate and a po- 
tential of 45 to 50 volts is applied to the 
screen -grid. The negative bias potential 
applied to the control -grid is from 1 to 
3 volts. 

To obtain the highest possible efficiency 
when using tubes of the shielded -grid type 
an external shield must be placed around 
each stage. This was found necessary in 
order to avoid oscillations and to obtain 
maximum amplification. A comparison 
between a standard receiver and one 
using shielded -grid tubes will show the 
outstanding advantage of the latter. When 
201A -type tubes are used in an R.F. 
amplifier, it is difficult to obtain a gain 
greater than seven per stage; but properly - 
designed circuits using the shielded -grid 
tubes will give an R.F. amplification of 
thirty per stage, and considerably more 
when lower frequencies are used as in all 
intermediate- frequency circuits of super- 
heterodyne receivers. 

r'- 
to 
U 

HIGH INTERMEDIATE 
AMPLIFICATION 

Figure 2 shows a highly-satis- 
factory circuit for use with O 
shielded -grid tubes when they are + 0 
employed in the intermediate- O u I -- 
frequency amplifier of a super- 
heterodyne receiver. It will he -I- 
noticed that the tuned -plate -im- 2 CO m 
pedance system was selected as W I 

+ 
best suited to the characteristics J Q U, 

m0YW 
In the pictorial wiring diagrams, which O tX O 
appear on this and the following page, CO < C, 

details of all connections are Cr 
. J 

Ch 
given. The novice will find the con- 
struction of the set greatly simplified, ' v ± 

if these illustrations are followed. (L ® fn 
W 

of the shielded -grid tubes; and 0 O 
Um- maximum efficiency a fre- CO 

Z. U quency of 350 kilocycles should } I 

be used. With this arrangement 
it is possible to obtain an ampli- m U 
fication of fifty per stage. O + 
In actual practice the plate im- JO 
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of a sole- 

proper U W 
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inductance shunted by a fixed a W W U 
condenser (Y) which tunes the U % 
circuit to the desired frequency. e QQ 
To prevent inter -stage coupling 
a 1 -mf. by -pass condenser is con- 
nected between the inductor and 
the filament, and a radio -frequency choke 
coil (X) is connected in series with the 
plate supply wire. When a six -volt bat- 
tery is used for heating the filament a re- 
sistor (Z) must be connected in the nega- 
tive filament lead to reduce the voltage. 
The bias for the grid of the tube is ob- 
tained by connecting a resistor between 
the grid and the negative terminal of the 
battery, thus utilizing the voltage drop 
across the filament resistor. The grid 
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8 DRILL 
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ViS DRILL 
4 HOLES -- 542 DRILL. 

4 HOLES. 
COUNTERSINK 
FOR FLAT HEAD 
MACH. SCREWS. 

fDRILL 

5j32 DRILL, 4 HOLES 
COUNTERSINK FOR 
FLAT HEAD MACH. 
SCREWS. ( FOR 

SUB -PANEL 
BRACKET SCR'S) 

-fia 

L__ 
inlg 

A Va-inch circular hole must be cut in the center of the front panel of the 
set, to accommodate the large drum -type tuning control. The above drawing 

resistor (W) has a resistance of 2 to 3 
megohms. The grid and plate circuits 
are coupled by a fixed condenser (U) 
having a capacity of .0001 mf. 

In the receiver under discussion the ar- 
rangement shown in Fig. 2 is used in each 
of the intermediate- frequency circuits. Al- 
though it would be possible for the ex- 
perienced experimenter to assemble a 
coupling unit of the type described, it 
would require considerable experimental 
work. Also, it would be very difficult, if 
not impossible, to build three matched 
units without the proper measuring instru- 
ments. For this reason it is usually ad- 
visable to employ a factory -built coupling 
unit. 

Fig. A is an interior view of one of the 
units used in this receiver. In this pic- 
ture V is the plate inductor, which is tuned 
by the fixed condenser marked Y. The 
radio -frequency choke coil is located above 
the plate impedance at X and the grid re- 
sistor is mounted on the top of the as- 
sembly at W. The grid coupling con- 
denser is located at U and the filament 
resistor is on the base at Z. The 1 -inf. 
by -pass condenser, which is shown con- 
nected between the inductor and the fila- 
ment in the diagram, is connected exter- 
nally to the unit. When the unit is en- 
closed in its shield, it measures 2Y, x 2% 
x 4 inches. 

Zn15l 

shows the exact location of this hole and gives also details of all others 
which are required. 

The two advantages of this type of unit 
are that it contains all the essential parts 
of an intermediate -frequency stage, and 
that it is completely wired. The termi- 
nals used for connecting the unit into a 
receiver are seven in number, and six of 
these are on the bottom, thus allowing 
invisible sub -base wiring. The seventh 
terminal connects with the control -grid 
of the tube, and this connection is made 
with a flexible wire attached to the top 
of the transformer. This arrangement is 
very satisfactory, as connection to the 
control -grid of shield -plate tubes is stade 
to the metal cap on the top of the tube. 

In connection with the second detector 
and audio amplifier circuit it is not neces- 
sary to enter into a lengthy description 
of the apparatus used, as it is similar to 
the standard design. The two audio 
transformers and output transformer are 
connected in the usual manner, except that 
the core is grounded to the filament in 
each case. A glance at the diagram will 
show also that one terminal on the output 
transformer is not used. 

LAYOUT AND ASSEMBLY 

When building the set, it is wise to 
start work on the sub -base panel. Panels 
which have been drilled for the apparatus 
used ill this receiver are available; or it 
is possible to drill any 8 x 23 x 3/16 

108 

IV 

.I 

7 17 

'""f!. 
* 

32 

34 

2 

23' 

6' 

f7 

inch panel by following the drilling lay- 
out which is published in these pages. 
When mounting the apparatus on the sub- 
base the two brackets should be placed 
in position before mounting any of the 
parts. Next, the three impedance units 
used in the intermediate -frequency ampli- 
fier may be mounted on the top of the 
sub -base; and at the saute time the four 
cylindrical 1 - mf. by -pass condensers 
should be fastened in place under the sub- 
base, with the proper terminals of the 
impedance units as indicated in the pic- 
ture diagram. 

It will also be noticed that one of the 
terminals of the first audio transformer is 
used to support a small fixed condenser 
under the sub -base. However, when the 
second audio transformer and the output 
transformer are mounted, it is necessary 
only to place a soldering lug under each 
nut. 

In mounting the tube sockets only one 
mounting screw is required, as the ter - 
minals of the socket take the form of sol- 
dering lugs and holes are drilled in the 
sub -base for these to pass through. In 
one case a socket mounting -screw is used 
to fasten a resistor (R3) under the sub - 
base. After the sockets are in place the 
mounting of apparatus on the sub -base 
may be completed by fastening the two 

I V 136 

16'. 

ALL HOLES N2.17 DRILL(.173'1 
UNLESS OTHERWISE MARKED. 

The sub- base -panel drilling layout shows the exact location of all holes required 
of all parts in dotted lines, and indicates the exact positions apparatus. 

4 

--r- 116 r-132 

1 

1 

2 

for mounting the various pieces of 

i 
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variable condensers, the oscillator coupler, 
the cable plug and eight binding posts on 
top of the sub -base, and the fixed con- 
denser C2 and resistor R2 under the sub- 
base. The position of these parts is 
clearly illustrated in the various drawings 
accompanying this article. 

WIRING 
It is wise to wire as much of the set as 

possible before fastening the front panel 
in place. As only a few wires connect with 
instruments on the front panel, this 
method is not apt to confuse the construc- 
tor. In wiring the set, if the pictorial wir- 

II!Ilüllllllf ;L'LIIII!IIIIIIIiIIIIII;'11!IIi61I11!ll!IiIIIIIII@ = 

a - 
. _ 

EE 

If you use .Remote p.a. inarad of thou 5.ted in the fi.N column of mm,uf bee reful to alloy lo. n, re..A.le 4 6.ren<e in nee from those 

n. originally used in laying use and d.illing the nel and seb -b..e. 
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SYMBOL P... NAME OF PAPE REMARKS MANUFACTURER* 

L1,LU,ti 2 2e402108 .lt. *pedal for interns Mete air:mite 1 

IA 1 ae111.t.. simpler 2 

11,211 2 rue treateaere 1 12 1e 14 15 16 24 

Te 1 gotput trrrrl.w 1 13,111,14,12,16 24 

Cl 1 Melon* .ada..r .0002 .f. - / 1e 13 15 It 1e 19 10 21 34 

CI 1 Terlabl. wdmeor .00012 M. I 12 13 12 17 L 10 10 21 N 
Cl 1 Mood eerda.er .0001 M. 7 22 13 21 30 A 22 N ' 

C4.C7 4 /p.pe..ad.ren 1 .t. 2 16 23 If 30 21 33 M 
Ce 1 Pled awdeneer .0002 .t. 3 16 22 22 M 20 /1 22 34 
Ill - 55 1 Mtoh.eh..tat 12 ohms 4 3,22 

RI 1 Pled rwl.ter 12 ehr 4 1.16.12 

53 1 71s.4 reinter 1 shy 4 2,11,33 

SR 1 8.1.2.T. switch 4 3,16.2/,51 

4 Racket 02 typo with !told 1 

2 Rockt. OI type with ep.cial.211 Mold 1 

1 Dram dal Double cornier typo 1 I4 

1 Battery sable 7 -Kn with .erster plug 4 2e 

e I1e21.2 Pete 2 11,17,M 

Q.H,TL 3 goew. trbse Shielded grid. - 22 tn. 6 

14.12.17 3 Teen tube. 201A typ. 7 26,2/ 

T6 1 lasun. tob. 111 type 7 16,27 

1 Lay antenna Cans typed type e 33 

1 Prot panel 7 1 24 1 3/16 lach.. / 10,14,25 

1 ab.;...1 S n PP e 3/16 inches 10 24,13 

2 Metal twenties 11 10,34 

Reotup .ire 36 18 

NUMBERS 'IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

Tapir, Wnrfae0117:. 
7I. Y. Ceutinnhen. Ina. 

10 Formica Ingestion Company 
n Patent Electric Coroeo? 
in Uelle F. Muter 
19 Raarrlund Manufecturtng 0.. 
22 /angao Elec. Company 
25 M1certa F.briciteri 
26 golden Manufacturing Ce pens 
31 Tete Deutschman Omani 
34 Pilot El.,trie Mfg. Cooper 

)7 Cenish Wire rorpeny 

1 Ceefleld Radie Mfg. Company 
S IL Radie Laboratories 
6 Dure Metal Products Company 

I I Dealamto Ii... Mfg. Company 

Id Ferranti, Inc. 

17 Ar.b Product. Company 
20 Alla D, (Brawl: Mfg. Co. 
23 Rainer Cadneer Cory. 
26 Radio Corporation of Americo 

29 Pence. Wireless Company 
32 Herbart II. host. Inc. 

35 10412 Wsefrturtr Cooney 
36 

3 Coster Radio COMOE 
6 ®leid Plate Tute Corp. 
9 f. Ltpuol. Corporation 

12 $11wr Marshall, Inc. 

IS Remora: Radio COMMA? 
2e loetrle Cot 
II r ..tact, et Osyay 
24 America Mood Rubber C. 
27 C. F. Mfg. Cement (NC.) 
30 Iletrad. ime. 

33 Polyrt Manufacturing Co. 
36 um Wire 0002.10 
39 

*Tin FIGURES IN THE FIRMT COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS 
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 

P. 

769 

Fig. A. This picture shows the arrangement 
of parts inside an impedance unit, of the type 
employed in the intermediate -frequency am- 

plifier of this set. 

ing diagram is being followed, it is highly 
important to slake sure that all parts are 
mounted in the proper position. This ap- 
plies particularly to the tube sockets and 
the octagonal amplifying units. 

The diagrams clearly point out the wir- 
ing and a point -to -point description of the 
connections is unnecessary. However, 
connections to the cable plug should be 
explained. This device facilitates con- 
necting the receiver with the batteries and 
has provisions for seven wires. Each of 
the seven terminals is marked with a color 

(Continued on page 851) 

Operation and Accessories of the Peridyne Five 
THE description of the Peridyne Five, 

constructional details of which were 
published in the December number of 
RADIO NEWS, has already elicited sev- 

eral hundred inquiries from radio fans; I 
shall try to answer most of them here. Al- 
though I was rather explicit in my former 
article, there seems to be still some mis- 
understanding as to the variable -shield tun- 
ing. Perhaps the word "tuning" in itself 
was not a particularly appropriate one ; be- 
cause quite a number of builders (who, I 
believe, are probably new at the game) want 
to know if it is necessary that the shields 
should be adjusted for every wave- length. 

The answer is that the Pcridyne shields 
are tuned once; they are not touched after 
the set has once been balanced. Once you 
have found the best (optimum) positions of 
the Pcridyne shields, they arc left in those 

positions and are not disiurbed. 
USE OF INDOOR AERIAL 

I wish to emphasize again the fact that, 
for best results, the set should be balanced 
by means of the Peridyne shields only while 
it is tuned to a distant or otherwise weak 
station. There is a little trick, to which you 
can easily resort, making the tuning much 
sharper; and that is to disconnect the out- 
door aerial and use an indoor one. I have 
repeatedly been able to receive (in New 
York) stations located in Chicago and Can - 

'la, by using a 30 -foot indoor aerial, 
.retched along the ball. Although I am 

BY HUGO GERNSBACK 

located in a twenty -story steel building, the 
indoor aerial works nicely, even for DX 
work. 

TN the next issue of RADIO 
NEWS the author will describe 

the `electrified" Peridyne Five, us- 
ing tubes of the A.C. filament type. 
The installation of the tubes that 
have been selected involves few 
changes in the old wiring of the 
receiver. The power pack which 
supplies the "A" and "B" current is 
unusually small, measuring only 10 
by 8 by 6 inches over all, it is one 
of the smallest units of its kind ever 
described. The change -over from 
battery to lamp- socket operation can 
be made easily by anyone. The DX 
ability of the receiver remains un- 
affected, while the quality of repro- 
duction and the volume have actu- 
ally been increased; the volume is at 
least 50% greater than that of the 
battery- operated set. 

-EDITOR. 

Using such a short indoor aerial, it be- 
comes simple to tune the Peridyne shields 

and bring the set to its highest efficiency. 
As a matter of fact, I have found that 
in large cities (such as New York, Chicago, 
San Francisco, etc., where there are many 
local stations) the outdoor aerial, as a rule, 
brings in the stations uncomfortably loud 
on this set ; and for that reason I prefer to 
use an indoor aerial on locals, switching 
over to the outdoor one when I want to 
listen to DX stations. 

OUTDOOR INSTALLATION 
For outdoor use with this set, I recom- 

mend the use of a single -wire aerial, with a 
total length of not more than 100 feet or, 
better, 80 feet. The set is so sensitive that, 
if too long an aerial is used, one gets a very 
large amount of interference; and, besides 
this, stations come in uncomfortably loud, 
even without a power tube. This is true, 
of course, if you are located somewhere 
within fifty miles of strong local broadcast 
stations. 

If you are located in the country, a hun- 
dred miles or so away from the nearest 
broadcast station, then, of course, as you 
wish to receive stations with good volume, 
an aerial of 100 feet will be desirable. Un- 
der these conditions, I would recommend the 
use of a two -wire aerial, which naturally 
will collect more energy than a single -wave 
one, and consequently result in apparently 
stronger signals. This will result in better 
reproduction from DX stations. 

(Continued. on page 798) 
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FIG. B 
The top view of the sub -panel: T3, power transformer; LI, L2, L3, R.F. V1 and V2, R.F. amplifier sockets; V3, detector socket; V4 and V5, A.F. transformers; CK1 and CK2, choke coils; CI, C2, C3, variable condensers; amplifier sockets; C4 and C5, neutralizing condensers; SW, switch. 

The Karas A. C. Equamatic* 
Constructional Details for a Lamp -Socket- Operated 5 -tube Receiver Possessing Good Quality 

WHEN building the laboratory 
model of this receiver the de- 
signers endeavored to combine 
as many desirable features in as 

compact a space as possible. That they 
have been successful in their attempt Will 
be granted by even the most skeptical 
radio engineer after hearing a demonstra- 
tion of the finished product. Taking into 
consideration size, weight, cost of assem- 
bly, cost of operation, number of acces- 
sories, etc., this receiver provides a radio 
installation for the average home which 
closely approaches the idea. Also, the set 
is not beyond the reach of the layman 
radio -set builder. 

The title of this article, "The Karas A.C. 
Equamatic," clearly states the most inter- 
esting feature of the set; namely, that it 
is alternating- current operated. However, 
this fact is only a small part of the story. 

By FRED H. CANFIELD 
The system of electrification is probably 
the newest, simplest and most efficient 
method thus far developed. The new 226 - 
type A.C. tubes are used in both R.F. and 
one A.F. stage, a 227 -type (heated- cathode) 
tube in the detector circuit, and a 171 - 
type power tube in the last audio -fre- 
quency stage. 

In the operation of the set alternating 
current, obtained from a small trans- 
former, is supplied directly to the fila- 
ments of all tubes, and the plate current 
is provided by a "B" socket -power unit 
of standard design. The various values 
of grid bias required by the tubes 
of the receiver are secured through the 
voltage drop across fixed resistors in- 
stalled in the set proper. With this ap- 

FIG. D 
TI and T2, A.F. transformers; F, output filter; R3, "C" bias rheostat; R4, filament rheostat; 
The schematic diagram of the receiver will be found on page 771, the symbols being the same 

as those in the above illustrations. 
RADIO News Blueprint Article No. 41 

Karate, thcrc is a continuous source of 
power available at all times, the alternat- 
ing- current hunt is reduced to an almost 
negligible value, the necessity of batteries 
in any form is completely avoided, and 
the entire installation requires practically 
no attention or replacement of parts. 

AUTOMATIC COUPLING ADJUSTMENT 

As the second vital feature of the re- 
ceiver the system of reception should re- 
ceive consideration. In this year's model 
of the Karas Equamatic the same highly 
efficient radio -frequency circuit, which 
gained nation -wide popularity last season, 
is employed. Amplification, which is 
practically uniform over the entire broad- 
cast waveband, complete and perfect neu- 
tralization or balance on all dial settings, 
and high efficiency are the important ad- 
vantages of the radio -frequency circuits 
of the set. 

The fact that uniform amplification is 
obtained on all wavelengths might lead 
one to believe that the adjustment of the 
R.F. circuit is complicated; but such is 
not the case. A simple mechanical device 
accomplishes the effects described, and 
the set is no more difficult to build, adjust 
or operate than the average tuned R.F. 
receiver. Two dials, which follow each 
other closely over the entire scale, are 
the only wavelength controls for the set 
and after the desired station has been 
tuned in with these dials, only the volume 
controls remain to require adjustment. 

Automatic variation of coupling be- 
tween the primary and secondary coils of 
the R.F. transformers is the characteristic 
of the circuit which makes possible uni- 
form amplification on all waves. The pri- 
mary coils of the transformers are 
mounted on the shafts of the condensers 
in such a way that the rotation of the 
condensers causes the exact change of 
coupling required in order to maintain 
a uniform transfer of energy. (See page 
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FIG. t The schematic diagram of the Raras A.C. Equamatic Receiver, in 
which all the parts bear the same symbols as those designating the 

same parts in the other illustrations. 

636 of RADIO NEWS for December for 
an explanation of the system by which 
this is brought about.) 

To appreciate fully the value of uni- 
form amplification on all wavelengths, it 
is necessary to compare the operation ob- 
tained from an Equamatic with those se- 
cured from an ordinary tuned -R.F. set 
in which no provision has been made for 
coupling compensation. 

In the tuned- radio -frequency receiver, 
the efficiency is highest when the dials 
are tuned to the lowest wavelength; and, 
as the wavelength is increased, the effi- 
ciency decreases steadily. The result is 
that, on the waves between 400 and 500 
meters, where most of the listening actu- 
ally takes place, the sensitivity of the set 
is often only one -third of maximum. On 
the other hand, with the Equamatic sys- 
tem, the efficiency on short waves is maxi- 
mum, but the coupling between the two 
coils of the transformer is minimum. As 
the wavelength is increased the efficiency 
remains near maximum because of the fact 
that the coupling between the coils is 
increased. The result is that, on the high 
waves, the set often has three times the 
efficiency of other receivers. When one 
takes into consideration the large num- 
ber of high -quality programs which are 
broadcast on the highest wavelengths, the 
importance of the above will be more 
thoroughly understood. 

THE AUDIO AMPLIFIER 
In this day and age a receiver is of 

little value if serious consideration has 
not been given to the audio -frequency 
amplifier. Distortionless reproduction is 
a modern necessity, and it can be obtained 
only by using the best quality modern 
apparatus, 

In the receiver under discussion two 
high- quality amplifying transformers are 
used in the audio circuit and these are 
followed by an audio filter in the output 
circuit. Ample available power is assured 
by the use of a power tube in the output 
stage, and distortion due to overloading 
is prevented by the resistors which apply 
a bias of the correct value to the grid of 
each tube. 

The type of volume control used also 
helps to prevent distortion. A variable 
resistor, which serves as a sensitivity 
control, is employed in the R.F. circuit: 
and this makes it impossible to overload 
the detector, if it is properly adjusted. 
The second volume control is in the audio 

circuit and consists of a high -resistance 
potentiometer connected across the sec- 
ondary of the first audio transformer in 

ONE of the outstanding sets of 
the last season was the 5 -tube 

Equamatic, the striking feature of 
which was a novel system of con- 
trolling coupling in the tuned- radio- 
frequency transformers by a me- 
chanical attachment, governed by 
the condenser shafts. High sensitiv- 
ity over the broadcast range was thus 
obtained with simplicity of opera- 
tion. To the features of that set 
are added the elimination of one 
tuning dial, and the use of the new 
A.C. tubes; enabling this set to be 
operated from the lighting socket, 
with a minimum of apparatus and 
attention and a high degree of effi- 
ciency. This new A.C. model will 
be of the greatest interest to the 
set constructor who is on the look- 
out for the newest improvements. 

-EDITOR. 

such a way that the grid potential of the 
tube may be varied. 

THE CIRCUIT 

Before continuing with a description of 
the receiver it is necessary to examine the 
schematic wiring diagram in Fig. 1. After 
a thorough study of the circuit used it 
will be seen that the R.F. end of the set 
is a standard two -stage tuned -R.F. am- 
plifier to which many refinements have 
been added. This is followed by a stand- 
ard tuned detector circuit and two stages 
of transformer- coupled audio -frequency 
amplification. 

In the R.F. circuits the condensers Cl. 
C2 and C3 control the wavelength of all 
stages. The arrow which passes through 
the condenser and transformer in each 
case indicates that both the condenser and 
the coupling between the coils are varied 
by the sane dial as described in the early 
part of this article. The dotted line which 
connects condensers C2 and C3 indicates 
that both are tuned with the same dial. 
The three tuning condensers are of iden- 
tical construction, each having 17 plates, 
or a capacity of .00035 mf. 

To prevent oscillation in the R.F. cir- 
cuits the condensers C4 and C5 are used. 
These are the standard fixed -adjustable 
neutralizing condensers and are connected 
in the conventional manner. Interstage 
feed -back in the radio -frequency stages is 
prevented also by the condensers C6 and 
C7 and by the radio -frequency choke coils 

R6 RI 

Fig. C 

The under view of the sub- panel, showing the wiring. 
R3, "C" biasing rheostat; R4, filament rheostat; RS, resistor, C6, C7, C9, CIO, condensers. 
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Ckl and Ck2. The condensers 
allow the radio -frequency currents 
to pass directly to the filament cir- 
cuit without entering the biasing re- 
sistor, and the two choke coils pro- 
vide a path for the biasing potential, 
which is applied to the grids of the 
two R.F. tubes. The two conden- 
sers used for this purpose are of the 
fixed -mica variety and each has a 
capacity of .00015 mf. The two 
choke coils have an inductance of 85 
millihenries each. 

In the second radio -frequency 
stage a very interesting feature. is to 
be found. A 75 -ohm rheostat (R1) 
is connected across the primary coil 
of L3. This rheostat may he 
used as an auxiliary volume control 
when loud local stations are being 
received, and will prevent distortion 
by the detector tube, which would 
occur if it were overloaded. 

In the detector and audio -fre- 
quency circuits of the set the wiring 
is practically standard and the few 
changes which have been made 
were made necessary by the special 
alternating -current tubes. In the 
detector the usual grid leak and 
condenser method of detection is 
employed. 

ADAPTATION TO A.C. TUBES 

When taking a quick glance at 
the circuit it appears different from 
the average; it is the use of the A.C. 
tubes which makes this difference 
so noticeable. In the diagram it will 
be seen that the filament wiring is 
represented by three sets of twisted 
wires and these wires terminate at 
three separate secondary windings 
of the transformer. 

This is the power transformer 
which provides filament current for 
the entire receiver. As each of the 
various types of tubes used in the 
set requires a different filament 
voltage, three different secondary 
windings are needed on the trans- 
former. Also, each winding has a 
center tap in order that a zero -po- 
tential point may be obtained. 

Winding SI provides the filament 
current for the 171 tube, in the last 
stage of audio amplification, which 
requires % ampere at a potential 
of 5 volts. Winding S2 has an out- 
put of 2.5 volts for the heater-ele- 
ment of the type -227 detector tube; 
and winding S3 is used to heat the 
filaments of all of the 226 -type am- 
;>lifier tubes, which require 1.5 volts. 

Usually, when operating tubes 
from alternating current, a rheostat 
is not required; as the transformer 
provides exactly the voltage desired. 
However, in the case of winding S3, 
as several tubes are heated from the 
same source, it was considered ad- 
visable to include one. The rheostat 
used, R4, is a small wire -wound unit 
with a total resistance of 0.2 ohms. 

BIASING VOLTAGES 

Many readers will probably ask 
themselves how the grid potential is 
obtained for the various tubes of the 
set. Batteries cannot be used for 
the purpose, as the set has been 
designed for complete A.C. opera- 
tion; nor can the desired voltages 
be obtained from the power unit, as 
the set been designed for operation 
with any standard "B" socket -power 
unit. The method used utilizes the 
voltage drop which takes place 
across R3 and R5. 
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-- 2 "- 
13' 

~Ifi 
,g "DRILL 

1 

16" DRILL 

16 

5/32 DRILL AND COUNTERSINK, 3 HOLES 
The drilling details for the front panel of the A.C. Equamatic Re- 
ceiver. Those for the sub -panel are shown at the bottom of the page. 

Careful examination of the circuit will 
show that the grid -return wire of each 
tube is connected to the ground, which 
is also the "B -" wire. Also, the resistor 
R3 is connected between the ground and 
the center tap of filament winding S3, and 
the resistor R5 is connected between the 
ground and the center tap of SI. There- 
fore, it may be seen that the drop in volt- 
age between the filament winding and the 
ground provides the desired bias. 

In the case of the power tube a vari- 
able bias is not necessary; as the value 
of this potential is not critical and it has 
been found that in most cases a 2,000 -ohm 
resistor provides the correct potential. 
The bias for the R.F. tubes, however, is 
more critical and for this reason a 2,000 - 
ohm variable resistor is used. In addi- 
tion the by -pass condenser C10, with a 
value of 1 mf., is connected in shunt with 
this resistor to reduce the resistance to 
high- frequency currents. 

EXTERNAL APPEARANCE 

Fig. A shows the arrangement of con- 
trols on the front panel of the set. The 
two large dials are the wavelength con- 

trots and of the vernier type, although 
they present the appearance of standard 
dials. The one at the left tunes the an- 
tenna coupler and that to the right tunes 
the second R.F. stage and the detector 
circuit. The knob slightly to the left of 
the center is the 75 -ohm rheostat R4, 
which serves as a sensitivity control, and 
the knob on the right of the panel is the 
volume control R3, which is a 500,000 - 
ohm variable high resistor. 

At the extreme left of the panel, the 
off -and -on switch is located. This switch 
is connected in the 110 -volt house -lighting 
circuit, in series with the plate- power- 
supply unit and the filament transformer. 
The front panel is 7 x 24 x 3/16 inches, 
and a panel drilled for the apparatus used 
in this receiver is available on the market. 
However, those who wish to drill their 
own panels will find in these pages a dia- 
gram showing the necessary holes. 

Fig. B shows the appearance of the 
receiver when viewed from above. The 
power transformer which supplies cur- 
rent for the filaments will be found on 
the rear edge of the panel, at the extreme 
left. It will be noticed that there is a 

5 ?' 
316 -r -la 

23' 

standard 110 -volt receptacle on the top 
of the transformer; this is used for con- 
necting the plate socket -power unit with 
the house current. When the plug from 
the power unit is inserted in this recep- 
tacle the operation of the unit is auto- 
matically controlled by the switch on the 
front panel. In addition to the wire from 
the filament transformer which goes to 
the light socket, the wires which go to 
the switch are also provided and properly 
connected inside the unit. 

On the right of the filament transformer 
are two knobs which control the variable 
resistors R3 and R4; the former is the 
resistor nearest the rear edge of the base- 
board. These two units are located under 
the sub -base panel. 

For making connections between the 
receiver and the plate -power unit, a con- 
nector plug and battery cable is employed. 
The socket of this plug is located at the 
right of the two resistor knobs. When 
using a plug and cable of this type, the 
power unit is connected to the battery 
cable in the usual way; but, to connect 
the set with the battery cable, it is neces- 
sary only to insert the plug in the socket 
mounted on the sub -base panel. This 
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The above Illustration indicates the proper positions for the instru- 
ments mounted on the sub -panel, as well as the necessary holes. 
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facilitates connecting and disconnecting 
the receiver and also avoids errors. It 
will also be noticed that to the right of 
the cable socket two small tip jacks are 
provided for the loud speaker. 

OTHER LAYOUT ARRANGEMENTS 

The remaining apparatus on the rear 
edge of the sub -base is in the audio cir- 
cuit. The parts are, from left to right; 
output filter, power tube, second -stage 
transformer and first -stage amplifier tube. 
The first -stage transformer is located in 
front of the first -stage tube. 

All the apparatus in the radio -frequency 
circuits is located on the front edge of 
the baseboard. The components on the 
left of the sub -base, consisting of a vari- 
able condenser, radio -frequency trans- 
former, R.F. choke coil, neutralizing con- 
denser and tube, make up the first R.F. 
stage. A similar group of apparatus in 
the middle are the parts for the second 
stage; and the condenser, R.F. trans- 
former, tube, grid leak and grid con- 
denser on the right of the panel are in 
the detector circuit. 

In an effort to give the receiver as 
commercial an appearance as possible 
the designers have placed most of the 
wiring and many parts under the sub- 
base panel. This is clearly shown in Fig. 
C. Three brackets are used to fasten the 
front panel to the sub -base, and two metal 
pins are mounted on the rear edge of the 
sub -base to support the weight at this 
point. 

WIRING SYSTEM 

The most important point of interest 
under the sub -base is the filament wiring, 
which is twisted. This is necessary in 
order to reduce the A.C. hum in the 
output. It will be noticed that the fila- 
ment transformer is mounted so that the 
low- voltage terminals pass through the 
sub -lease, and the twisted filament wires 
connect directly with these posts. 

Contact is made also to the terminals 
of the cable socket under the baseboard. 
Each terminal of the socket is given a 
color different and this color corresponds 
to that of the wire in the cable with which 
it connects. When connecting this socket 
with the power wires of the set the fol- 
lowing system should be followed: "B+ 
Power" connects with green; "B-a- Amp." 

C2 C3 

Fig. A 

The front panel view of 
the Karas A.C. Equa- 
matic Receiver. SW, 
the switch; CI, C2 -C3, 
variable - condenser con- 
trols; RI and R6, vol- 

ume controls. 

connects with pale green, "B +Det." con- 
nects with blue, "B-," "D -" and Ground 
connect with yellow and brown, "D +" 
connects with Black; and the red termi- 
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Pal of the socket is not used. In addition to 
the parts mentioned, several fixed condensers 
and resistors are mounted under the sub -base. 

Fig. D shows the receiver as viewed 
from the rear; in this picture the system 
employed for ganging the two variable 
condensers is illustrated. After the con- 
densers have been mounted, and before 
the front panel has been fastened in place, 
the coupling unit is passed over the shafts 
of the two condensers. The condensers 
should be adjusted so that their plates are 
in the same relative position and then 

(Continued on poge 838) 
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SYMBOL a-.n NAME OF PART REMARKS MANUFACTURER* 

Cl,02,CS 
1.1,12,18 

3 iartable oendensere .00036 -.t. erte iterdd shatt(neelal) 1 

3 M.T. transformers toor.tl type (epee1.1) 1 

11,T$ a 3.1. treeetenere 1 3,12,16,24,26,3Vá8 

r 1 Output tilt.r 1 16,35 

C4,C5 3 r.tr.lietei w. .00002..2. to .00016.e. 2 6,9 

06,07 2 Pixel teed.yre .00016.eá. 3 4,10,11,18,14,15,16,12,36 

CO 1 111.1 eere.er .00325..f. 2 4,10,11,18,14,15,16,11,36 

Ce 1 rued ee.d.e..r .006.e. 3 4,10.11,13,14,m,16,1i,26 

010 1 2p.pet. ee.deneer 1..2. 3 4,10,11,13,14,15,16,11,36 

21 1 iheoetat is else 3 26,28,36 

to 1 and leek 3 -..oh. 35 4,14,11,12.23.36 

23 1 Variable reei.ter 2,000 am I 23,29,28,36 

R4 1 Rheostat 0.3 ehr (.peelal) 3 

15 1 Pled reamer 2,000 -ob.. 4 29,28 

16 1 Mastic...ter 500,000.ohm 4 21,28 

Okl.02 2 

2 

1.12. esose Bone 
2. C. tab.. 

85 .illthesri5. 

286 type 

5 

6 

3,24 

18,19,20 vl,v2.V4' 

Vi 1 A.C. tut. 321 typo 6 18,19,20 

TS 1 rower tube Ira type 6 12,19,20 

73 1 111...t transformer (special) 1 

4 tab. OZ typo T 21,32,23,24,26 

1 Tab. socket DT typo T 21,31,73,24,26 

1 Cable plus T..ir 2 29 

1 Front passel T 1 24 s 3/16 inches 31 12,33 

1 Ssb.b.we p.ne1 1 1 34 1 3/16 wehes 31 32,33 

3 'rockets For wb.b. peel (ep.e1.1) 1 

1 U.S lotion 2.61.1 ventral (special) 1 

2 fly jack. 2 26,88 

1 Diaales post 9 22,22 

Sr 1- Switch 110 -volt typ. 3 28 

2 Dials Vernier type 1 

Beet.* wir. 29 30,34 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 
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The Story of Metallized Resistors 
By FRANCIS R. ERLE* 

SOME. seven or eight years ago a pro- 
fessor of chemistry in one of our 
larger universities was experimenting 

with the rare clement germanium, a by -prod- 
uct of zinc ore. At the time, this metal 
sold at from $8.00 to $10.00 per gram 
($3,600 to $4,500 a pound) and its use was 
largely confined to medical purposes. How- 
ever, the professor was bent on finding new 
uses for it. 

In the course of his experiments, the pro- 
fessor soon discovered that germanium could 
he made to form exceedingly hard and prac- 
tically indestructible deposits on various sub- 
stances. At the time, the needs of radio 
reception in the matter of high resistors 
were being poorly met by heavily -inked 
strips of paper, hut it did not occur to the 

President, International Resistance Company 

experimenter that he was working on metal- 
lized resistors, which would be of great 
value. Still, he was interested in the elec- 
trical features of these deposits or coatings 
and, with that thought in mind, he con- 
sulted the professor of electrical engineering 
at the same university in order to have cer- 
tain tests made of the electrical properties of 
his thin metallic films. 

Tests disclosed that these metallic deposits 
had an extremely high resistance. Soon it 
was suggested that the requirements of radio 
resistors, in the order of magnitude of 100,- 
000 ohms and up, might perhaps be met by 
such metallic deposits on a suitable support. 

The first metallic resistors made up with 
,germanium consisted of glass tubes with the 
metallic deposits on the inside walls. This 

form, however, did not prove satisfactory, 
since it was found practically impossible to 
control the resistance value when coating 
such supports; and, furthermore, the re- 
sistance was not stable, but changed grad- 
ually in time. 

Films of germanium were formed also on 
rods of small cross -section or filaments of 
glass, but these units were also found to be 
unstable. Meanwhile, further experiments 
with conducting substances of all types de- 
veloped new and better resistant materials 
than the original form of germanium; until, 
today, just two colloidal solutions are em- 
ployed in making metallized resistors. 

The metallized resistor has been worked 
out as a highly efficient product to supply the 

(Continued on page 838) 
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An A. C. Phonograph Amplifier * 
Constructional Details of a High- Quality Unit 

Operating from House Current 
By JAMES MILLEN 

'rHE phonograph and the radio 
set are companion entertainers, 

and each renders a particular ser- 
vice which cannot be performed by 
the other. Audio amplifiers and 
sound reproducers of similar design 
may be used by both; and, with the 
new electrically -made records, the 
modern phonograph provides high - 
quality reproduction, like the best 
radio receivers. 

This article describes the con- 
struction of a high -quality A.F. am- 
plifier, suited for use with either a 
radio set or a phonograph; it is A.C.- 
operated and provides ample volume 
for all requirements, with practically 
undistorted rendition. Properly in- 
stalled, it will modernize old -type 
radio sets and phonographs. 

-EDITOR. 
3 

FVEN with the present high devel- 
opment of radio broadcasting, and 
the excellent diversified programs al- 
ways available, there are bound to 

he times when one would prefer a program 
of his own arrangement ; perhaps just a few 
favorite selections. Or again. if there is an 
electrical storm or if reception for some 
one reason or other is not up to standard, 
then a whole evening's entertainment may ne 
desired. But who, after becoming accus- 
tomed to the well -nigh perfect -as far as 
the ear can tell- fidelity of reproduction of 
which the modern radio is capable, is con- 
tent with an old -time phonograph? 

But while radio has been making rapid 
strides toward that much -sought goal -"per- 
fect tone quality " -phonograph and acous- 
tical engineers have not been asleep. They 
have, themselves, investigated the new fields 
of electrical magnification and reproduction 
of sound opened up for them by radio inven- 
tion. They have taken the best of radio 
amplifiers and speakers, and developed 
"pick- ups ", needle- scratch filters and other 
necessary paraphernalia for converting the 
minute vibrations, which the phonograph rec- 
ord imparts to the needle, into pulsating elec- 
trical currents, which can be fed into the 
audio end of a conventional radio set. 

Radio's contribution to the phonograph 

industry did not, however, end with the de- 
velopment of an entirely new system of 
sound reproduction. 

BETTER RECORDING METHODS 
In former times, the recording artist, or 

group of artists, while making a phono- 
graph record, had to huddle in a congested. 
uncomfortable and unnatural fashion be fort 
a large horn into which they played or 
sang ; those in front, singing or playing un- 
naturally low, and those behind them un- 
naturally loud, in an attempt to produce an 
even balance of volume on the finished rec- 
ord. Large bands, choral groups and sym- 
phony orchestras were of necessity greatly 
curtailed in order to get within an effective 
range of the recording "funnel." 

Now, however, one can scarcely dis- 
tinguish between a phonographic recording 
salon and a radio broadcast studio. There 
is no funnel; no crowding; no unnaturalness 
on the part of the artists. Insteed, they 
perform in their most natural way, while 
the microphones are placed to pick up each 
voice or instrument in its proper relation 
to the others. 

In fact. the output of the electric phono- 
graph, when one gets right down to the mat- 
ter, is but a standard broadcast program 
which, instead of being sent over the air, is 
recorded and delivered to the consumer with- 
out picking up static or other disturbances 
en route. 

The acoustical difference between the same 
piece. played by the same orchestra over a 
high -grade broadcast station on a quiet night 
and played on an electric phonograph is nil ; 

assuming, of course, that the audio -fre- 
quency amplifier and loud speaker used in 
both instances are of similar quality. 

EACH TO ITS PLACE 
With these improvements, and one other - 

the elimination of the record scratch -the 

Ti and T2, power trans- 
formers; CKI, choke; R6, 
potentiometer; R7, R8, 
R9 and R12, fixed resis- 
tors; C4 and CS, filter 

condensers. 

Remo News Blueprint :frir7r Ido, 42. 
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The electrified phonograph in its cabinet. 
The output may be connected to either the 
balsa -wood speaker on the wall or the cone 

in the cabinet. 

modern phonograph becomes a highly de- 
sirable companion to the modern radio re- 
ceiver. Static and SOS signals no longer 
need spoil an evening's entertainment. Fav- 
orite selections, beautifully rendered and 
reproduced, are available at a moment's 
notice, when the radio program is not 
tempting. 

But do not understand this article to be an 
argument in favor of the phonograph over 
the radio. The phonograph can never take 
the place of the radio. First, the radio 
brings into the home news and entertain- 
ment as it actually occurs: banquets, 
speeches, sporting events and many others; 
and secondly, radio supplies its own pro- 
gram. Its repertoire is not limited by the 
number of records in the album. But, as a 
companion to modern radio, there is a dis- 
tinct service to be performed by the elec- 
trically -operated phonograph. 

Let us divide the electrical phonograph 

VI, A.F. amplifier; V2 and 
V3, power amplifiers in 
push -pull; V4, voltage -regu- 
lator; VS and V6, rectifiers; 
F, scratch -filter; RI to R5, 

fixed resistors; and CK2, 
plate- output impedance. 

into its several component parts and con- 
skier each by it self. 

THE PICK -UP 

The pick -up is the device which converts 
the mechanical vibrations, imparted by the 
record to the needle, into electrical vibrations. 
There are at least four different type.; of 
pick -ups. 
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The wiring diagram of the A.C. Phonograph Amplifier, showing the leads connecting the instru- 
ments located on the top of the pone'. Note detail of connection to base of the 

voltage -regulator tube. 

The electromagnetic and piezo- electric or 
crystal types function by generating electrical 
currents of their own; while the capacity 
and the carbon -grain forms operate by varia- 
tion in the impedance of a circuit in which 
they are placed. All of these four different 

types have at one time or other made their 
appearance in commercial forni. 

The present crystal types, while capable 
of excellent quality, arc expensive and fra- 
gile. Those of the carbon type, when con- 
structed to give really good duality, are also 
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expensive ; and, in addition they require a 
small storage battery or several dry cells for 
their operation. Even so, no commercial 
models which have yet made their appear- 
ance can equal, in tone quality, the perform- 
ance of some of the better electromagnetic 
devices. 

Of the capacity type, much lias been said 
in recent issues of RADIO NEws. Such a 
pick -up is capable of very excellent tone 
quality and is less expensive than a really 
good electromagnetic type, but has the 
rather serious disadvantage of requiring a 
pair of separate vacuum -tube oscillators, 
with their attendant "A ", "B" and "C" 
supplies. 

There are, however, available on the mar- 
ket at the present time, at quite reasonable 
prices, several very excellent pick -ups of 
the electromagnetic variety. This pick -up 
consists, essentially, of a permanent magnet 
of the horseshoe type, between the poles of 
which are located the pair of double pole - 
pieces, the balanced armature and the arma- 
ture coil. Movement of the armature, at 
one extremity of which is located the needle, 
results in a variation in the flux passing 
through the armature, and thus linking with 
the turns of fine wire on the coil. This 
variation in flux, in turn, induces a varying 
or alternating voltage in the coil. 

VOLUME CONTROL 

As the output of the pick -up is alternating 
current, any device which will provide a 
ready method of controlling the magnitude 
of this voltage without in any way distort- 
ing its wave form, or altering the load im- 
pedance into which the pick -tip works, will 
prove satisfactory. Fortunate'.y, a simple, 
inexpensive device which meets these re- 
quirements is the high- resistance type of 
potentiometer used in many radio sets. Fig. 
2 shows how the potentiometer is connected 
in the circuit. Most commercial pick -ups 
are supplied complete, including a volume - 
control potentiometer having the proper load 
impedance for the pick -tip with which it is 
to be used. 
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iron a choke coil and condenser, so selected 
as to be most effective at about 4500 cycles. 
This frequency peak should be somewhat 
"broadened" by the use of a very small 
quantity of iron in the construction of the 
inductance unit. 

While an electrical filter circuit of the type 
indicated in the diagram will remove objec- 
tionable scratch from the music issuing from 
the loud speaker, it will not prevent one from 
hearing the unamplified scratch noise directly 
from the record. For this reason the lid 
of the turntable compartment should be 
kept closed while records are playing. 

THE AMPLIFIER 

Amplifiers of many different types are 
suited for electrical phonograph use ; the 
audio end of almost any high grade radio 
set is capable of quite excellent results. The 
author has, however, designed primarily for 
phonograph use the amplifier hereinafter 
described, and has incorporated in the design 
several features which particularly fit it for 
such use. 
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The schematic diagram of the Phonograph Amplifier, which, as may be seen, is entirely operated from the A.C. power mains. 

THE SCRATCH FILTER 

Aside from tone quality, one of the out- 
standing achievements in the new phono- 
graphs is the elimination of surface noises 
and needle "scratch." The use of a new 
material for the manufacture of records has 
done much to mitigate this annoyance of 
the past ; but its final and complete elimina- 
tion is accomplished by means of an elec- 
trical filter circuit, so tuned as to suppress 
scratch frequency. Such an electrical filter 
is connected between the pick -up and the 
amplifier. The filter is so located before, 
rather than after the amplifier, in order to 
prevent unnecessary overloading of the latter. 

While the connection of a .006 -mf. fixed 
condenser across the output of the pick -up 
(or input to the amplifier) will remove this 
noise, such an arrangement will at the same 

time remove many of the higher audio fre- 
quencies and thus lower the quality of re- 
production. For this reason an electrical 
filter tuned to stop the passage of only those 
currents in the neighborhood of the scratch 
frequencies is used. 

The difficulty in completely eliminating 
the scratch lies in the fact that it is not of 
any one frequency, but covers quite a wide 
hand. If, however, the filter circuit is tuned 
to approximately 4500 cycles, the greater 
part of the scratch noise is removed without 
sacrifice of tone quality. The residual hiss 
is practically unnoticeable when a scratch 
filter is employed, and cannot be detected 
except for the first few seconds or so before 
the music starts. 

Such a device may either be purchased as 
a complete unit or may be home- constructed 
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F AUDIO 
AMPLIFIER 

VOLUME 
CONTROL 

SCRATCH 
FILTER 

Fig. 2 
This diagram illustrates the electrical circuit 

of the pick -up, the volume control and 
scratch Alter. 

First, it is all A.C. operated, no batteries 
of any kind being necessary. Second, by the 
use of two of the 210 -type power- amplifier 
tubes in a push -pull amplification circuit, an 
unusually high undistorted watt- output is 
obtainable. This is essential for natural re- 
production of the lower tones and musical 
motes at full volume. Furthermore, the use 
of a push -pull circuit reduces to an entirely 
negligible value the slight A.C. hum that 
would otherwise result from the heating of 
the power -tube filament by means of raw 
alternating current. 

A standard high- quality audio transformer 
(AF) has been adapted to the push -pull 
circuit by the use of two 500,000 -ohm resis- 
tors (Rl and R2) across the transformer 
secondary to establish the electrical equiva- 
lent of a center -tap. 

In the input stage is employed an A.C. 
tube (V1), which overcomes much of the 
trouble experienced with former amplifiers 
employing the fragile and highly- micro- 
phonic 199 -type tube for such a purpose. 
Current for the filament of this tube is ob- 
tained from the five -volt secondary winding 
of transformer T1, and a short length of 
resistance wire (R12), removed from an old 
rheostat, is connected in the circuit to re- 
duce the voltage. The correct amount of 
wire needed for this purpose is determined 
by experiment. 

The power supply section of the amplifier 
also boasts of several innovations. One is 
the use of two full -wave 300 -volt gaseous - 
conduction rectifier tubes (V5 and V6) con- 
nected with their outputs in series; the 
necessary 600 volts is thus supplied by the 
full -wave filamentless rectification method, 
with but two inexpensive and long -lived 
tubes. Another innovation is the use of the 
3- clement voltage regulator (V4), described 
by the author in detail in the October issue 
of RADIO NEWS. Aside from stabilizing the 
operation of the amplifier and maintaining 
the "B" and "C" voltages at their proper 
values regardless of line- voltage fluctuations, 
the regulator tube also contributes largely to 
the lack of hum and to the good tone quality, 
due largely to its action as the equivalent of 
a 50 to 60 microfarad condenser across the 
high voltage plate supply. 

FEATURES OF THE DESIGN 
The somewhat unusual layout and assem- 

bly employed in the amplifier are also the 
result of an attempt to improve its per- 
formance and otherwise better adapt it for 
phonograph use. 

First of all, the power supply is located 
below the heavy steel base plate (panel A) ; 

while the audio channel is located above, in 
order to reduce the amount of stray mag- 
netic flux from the power transformer and 
first filter choke, which might otherwise be 
picked up by the audio transformer or the 
grid circuits of the amplifier tubes. 

Secondly, all unprotected high- voltage 
leads are below the hase plate. In fact, 
everything has been removed from in front 
of the row of tubes in order to facilitate 
their replacement, when necessary, without 
any attendant danger of shock. 

Incidentally, placing the hot tubes above 
and the filter condensers, with their impreg- 
nation of low -melting -point paraffin, below, 
overcomes one of the most troublesome and 

common faults of a great many amplifiers in 
which the rectifier or power tubes are placed 
quite close to the filter condensers. This 
results in an exceedingly short life for, not 
only the condensers, but generally much 
other apparatus in addition. A shorted filter - 
condenser will in many cases wreck the 
power transformer and rectifier tube at the 
same time. 

Still another rather important point that 
has been given due consideration is physical 
size. The amplifier is sufficiently compact 
to fit readily into the average phonograph 
console in place of the old horn below the 
motor, avoiding the sacrifice of record stor- 
age space to house the electrical equipment. 

THE LOUD SPEAKER 
As the final component in the line -up of 

apparatus employed for the electrical repro- 
duction of phonograph records, we have the 
loud speaker. 

Anyone of several of the better types of 
loud speakers now available may be employed 
with most satisfactory results, where the 
device is not to be built directly into the 
cabinet. In the case of the console illus- 
trated, two distinct types of built -in loud 
speakers are employed, with suitable switches 
for using either or both, as desired. One 
consists of a baffle -board type of electro- 
dynamic cone, with its field coil connected 
in series with the second filter inductor of 
the amplifier's power supply. This baffle 
and cone are mounted in the opening in the 
front of the console, which results when the 

779 

VC is the volume control, EP, the pick -up, 
and SW, the switch, which are placed in 

the turn -table compartment. 

old wooden horn is removed to provide space 
for the amplifier. The rear of this com- 
partment should be provided with a rather 
large opening, in order to prevent excessive 
"air clamping" of the cone. The baffle is a 
piece of % inch white pine, fastened in 
place with glue and long, thin wood screws. 

The other speaker is of the balsa -wood 
type, shown from one of the kits now avail- 
able on the market, hanging from the wall, 
where it presents a decorative effect, similar 
to a picture. The frame of all undecorated 
speaker of similar type may be readily sus- 
pended from and parallel to the bottom of 
the cabinet, thus being hidden from view. 

After the above changes have been made, 
we will have an instrument truly modern as 
far as performance is concerned; the only 

(Continued on page 830) 
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ASturd and Simple "A "Power Unit' 
Constructional Details of A Device Supplying Suitable Filament 

Current from the A. C. House Socket 

THE "A" power unit described in 
this article is a simple apparatus 

which may be used to replace the 
storage battery of a radio installa- 
tion. It obtains its power from the 
110 -volt A. C. lighting circuit, and 
it has a D. C. output of 6 volts at 2 
amperes. Therefore, it may be em- 
ployed for heating the filaments of 
any set using eight or less 201A 
type tubes. 

Even the novice will find the con- 
struction of the device very simple. 
and should experience no difficulty 
in completing the assembly in less 
than an hour's time. Only five parts 
are used and ten wires complete 
the wiring. -EDITOR 

MOST readers of this article are 
aware of the steady march toward 
simplicity and case of operation, 
in the field of radio engineering. 

There has been a continual development 
from multi- control receivers to those of but 
one or two dials. Plate ( "B ") socket -power 
units, requiring little or no attention of re- 
placement, have taken the place of batteries, 
in many cases. And, this year, one of the 
most outstanding features in radio design is 

the advent of complete light- socket opera- 
tion. Some manufacturers have attained 
this end by incorporating plate -power units 
in their sets and by making use of the new 
A.C. tubes -others by employing both fila- 
ment and plate socket -power units. 

For the fan who already owns a satisfac- 
tory radio receiver, and who does not feel 
ready to invest in parts for a new set this 
year, completely batteryless operation is en- 
tirely feasible, and without the slightest 
change in the wiring of the set, or change in 
tubes. Any of a great number of standard 
"B" power units will provide the plate cir- 
cuits with direct current; while the device 
which may be used to accomplish the elec- 
trification of the filament circuit is a simple 
homemade "A" power unit, having a direct 
current output of 2 amperes at 6 volts. This 
unit may be used for the operation of any 

BY HERNDON GREEN 

standard receiver using eight or fewer 6- 
volt, % ampere tubes, and to provide "A" 
current for tubes of the 291A, 200A, and 
112, 171, 240 types. 

EXTREME SIMPLICITY 

Upon examination of the simple wiring 
diagram, Fig. 1, the principles employed in 
the design of this unit will be entirely clear 
to the technical fans. The house- lighting 
potential is reduced to the required voltage 
by the step -down transformer T, which is 
the first unit of the circuit. The output of 
this transformer is then changed from an 
alternating current to a pulsating direct 
current, through the use of the rectifier tube 
V, which is of the two -element type. This 
current then enters the filter circuit where it 
is "smoothed out" to pure direct current for 
the operation of the receiver. The filter cir- 
cuit consists of the choke coil L and the 
condenser unit Cl -C2, which has two sec- 
tions. The advantage of the system is that, 
aside from the current used, there is no ex- 
pense for upkeep; and there is never a time 
when the receiver must be out of commission 
because of lack of "A" voltage; for as long 
as there is power in the light socket there 
will be ample current available for the 
operation of the receiver. 

The power transformer T has but two 
windings; one primary which is connected 
directly in the house- lighting circuit, in 
series with a switch for turning the fila- 
ment current off and on; and a secondary 
which provides the current for the receiving 
set and also for heating the filament of the 
rectifier tube V. The output voltage of the 
secondary is 7%, and the tap for the rectifier 
filament is at PA volts. The transformer 
is enclosed in a complete shield which pre- 
vents the alternating- current field from being 
picked up by the receiving set and thus 
introducing hum. 

The rectifier tube V is of the 2- ampere 
tungar type and fits into a special socket 
which is somewhat similar to the standard 
110 -volt receptacle, but has provision for 
making three connections to the tube. When 

The simplicity of the "A" power unit described is shown. All parts are mounted on a small 
wooden base and a few flexible wires are the only connections necessary. The letters designate 

the parts listed opposite. 

'Kanto NEWS Blueprint :lrUcic 2'o. 43 

connected in the circuit the tube acts as a 
half-wave rectifier. With the tube, the 
small by -pass condenser C3 is used in the s 
rectifier circuit. It Iras a capacity of 0.25 
mf. and is connected between the plate and 
filament of the tube. 

THE FILTER CONDENSER 

For the filter circuit a condenser batik of 
the electrolytic type (Cl and C2) is used in 
connection with a heavy -duty choke coil 
(L). The enormous capacity of the con- 
denser is the secret of the success of this 
simple filter system. It is estimated that the 
two sections have a combined capacity of 
250.000 mf. 

In construction the condenser consists of 
two sets of plates submerged in an elec- 
trolyte in a metal container. The metal 
container serves as the common electrode 
for the two condensers, and wires connected 
to the plates provide the other two necessary 
contacts. The electrolyte, which is a solu- 
tion of potassium hydroxide, is covered with 
a film of oil which prevents excessive loss 
from evaporation. As a result, it is seldom 
necessary to add water to the cell and there 

' IRN.; \\` TO LIGHT 

A 
SOCKET 

r -4590 

'A® .g. 
SINGLE 

POWER POWER SOCKET 

If UNIT DOUBLE 
SOCKET 

Fig. 2 

no 
VOLT 

SWITCH 

Fig. 2. An approved method for controlling 
the operation of both "A" and "B" power 
units is shown above. Devices of this style 
must be operated with a 110 -volt switch in 
the lighting circuit, and the set's battery 

switch discarded. 

are no offensive odors or destructive gases 
which might cause damage to the interior 
of cabinets. The choke coil L in the filter 
circuit is very compact, as may be seen. 

Examination of the accompanying picture 
and drawings will show the simplicity of 
construction. All apparatus is mounted on 
a wooden baseboard, 7x12x34 inches, and all 
wiring is above the base. In constructing 
the entire unit only twelve separate wires 
are used. The average radio fan should 
find it possible to complete the entire assem- 
bly and wiring in less than one hour's time. 

EASY ASSEMBLY 

When constructing the power unit it is 
advisable to follow the arrangement of parts 
shown in the drawing ; all apparatus should 
be fastened to the baseboard with wood 
screws. If any other arrangement of parts 
is desired, do not place the transformer in 
a position which is near to the wires which 
connect with the filament binding posts of 
the receiving set. The transformer sets 
up a magnetic fickl, which is confined as 
much as possible by the metal case; but the 
leads to the rectifier tube and choke coil 
might have sufficient effect upon the output 
wires to cause a hum to be heard in the 
receiver, if the two were in close proximity 
to each other. 

The wiring of the unit is so simple that it 
is unnecessary to give complete directions 
for making each connection. However, it 
is important to remember that all wires 
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In this pictorial wiring diagram the exact arrangement of parts and methods of wiring the "A" 
power unit are shown. All parts and wiring are located above the base, which is a block of wood 
12 x 7 x a/4 inches. Also, when making connections heavy, flexible, insulated wire should be used. 

carry currents of large values, and, there- 
fore, it is advisable to use fairly heavy wire 
in order to reduce resistance losses. Also, 
remember that the unit is power apparatus, 
and take particular care to see that it is well 
insulated. 

PREPARING THE CONDENSER 

In preparing the unit for operation after 
the construction has been completed. the first 
step is to add water to the electrolytic Con- 
denser. Proceed as follows: Remove the 
cork from the filler opening and throw it 
away. Next, pour half a pint of distilled 
water into the opening and allow the unit 
to stand for approximately ten minutes. It 
will become warm, because of the chemical 
action which results when the salts in the 
condenser are dissolved. After ten minutes, 
add sufficient distilled water to bring the 
liquid level up to the cross bar, which is 
plainly visible in the filler opening. Now 
rock the condenser gently, to help dissolve 
the chemical, and to assist the liquid in 
entering the spaces between the condenser 
plates. Upon examination it will probably 
be found that the liquid has gone down and, 
if such is the case, it will be necessary to 
add more distilled water in order to bring 
the level up to the cross bar. The rocking 
operation may be repeated again and then 
the condenser should he allowed to stand for 
fifteen minutes. Before using the unit, 
examine the liquid level again and fill with 
additional distilled water, if necessary. How- 
ever, do not fill the condenser above the 
cross bar. Also, do not place the cork in 
the filler opening but use the nickel filler 
cap which is supplied with the condenser. 

POWER SWITCH REQUIRED 

After the condenser has been prepared as 
described above, the rectifier tube may be 
inserted in the socket and the "A" power 
unit may be considered ready for use. How- 
ever, provision must be made for turning 
the unit on and off, and a battery switch 
Hurst not be used for the purpose. If the 
builder wishes. he may add two extra bind- 
ing posts to his receiver and connect them 
to a 110 -volt switch which may be mounted 
on the front panel; or he may turn the unit 
on and off at the light socket. In either 
case it must he remembered that the filament 
switch on the panel of the set can no longer 
be used to turn the set on and off. It is a 
wise plan to join together the two wires 

going to this switch, and remove the switch 
from the panel. If desired, the 110 -volt 
switch may be mounted in the same space 
after the old switch has been discarded. 

When both "A" and "B" power units are 
used for the operation of the receiver, still 
another problem presents itself. Both of 
these units are turned on in the 110 -volt 

á 
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Fig. I 
The above schematic wiring diagram shows 
the complete circuit of this simple "A" power 
unit. The parts indicated follow: T, power 
transformer; V, rectifier tube; Cl -C2, electro- 
lytic- condenser bank; C3, by -pass condenser; 

L, heavy -duty choke coll. 

circuit, and they may be operated with the 
same switch. In the small picture diagram 
(Fig. 2) a suitable circuit is shown. The 
plugs of the "A" and "B" power units, 
which ordinarily go to the light socket, are 
connected together in a double socket ; the 
double socket is placed in an ordinary re- 
ceptacle; one wire from the receptacle con- 
nects directly with the light socket, and the 
other wire connects with the switch and 
then with the light socket. 

HINTS ABOUT OPERATION 
If, after the unit has been placed in opera- 

tion, a hum is noticable in the loud speaker, 
there are several places to look for trouble. 
In the first place, make sure that the 110 - 
volt wires do not come in close proximity 
to the 6 -volt wires which go to the receiver. 
Also, all pairs of wires in the 110 -volt A.C. 
circuit should be twisted. Secondly, the 
liquid in the condenser cell may be low, and 
if this is the case distilled water should be 
added. Lastly. the power unit may be located 
too close to the detector and audio circuits 
of the set. It is wise to try moving the 
unit, as a more satisfactory position may be 
found. 

In connection with the operation of this 
unit there are several other things which 
should be remembered by the constructor. 
The power transformer of this device 
handles a large amount of current, and as 
a result becomes hot after continued opera- 
tion. In normal operation it is too hot to 
touch. 

The liquid in the electrolytic condenser 
will damage carpets or furniture, if spilled 
on them. If any of the liquid is accidentally 
spilled it should be neutralized at once with 
vinegar and washed off. If it is spilled on 
the hands, they should be washed immediate- 
ly with soap and water. 

If the liquid of the condenser becomes too 
low, no harm is done; but the unit will 
cease to function. It is usually possible to 
tell by an increase in the hum, when addi- 
tional water is required. However, on an 
average, it is wise to add water twice each 
year. 

Frequently it will be unnecessary for the 
radio fan to buy all of the parts listed below 
when building this unit. If an old battery 
charger is available, this may, sometimes, be 
used in place of the rectifier tube and trans- 
former. Most battery chargers consist of 
a transformer and rectifier, and if one is of 
efficient design, a filter system of the type 
used in this circuit will convert it into an 
"A" power- supply unit. However, the me- 
chanical or vibrating type of charger should 
not be used, as it will not give satisfactory 
results. Chargers which are best suited for 
this purpose should use a rectifier of the 
tungar -tulle, electrolytic -cell, dry -electrolytic, 
or cartridge type. 

If a battery charger is used, in place of 
the transformer and rectifier of the power 
unit, the constructor should discover whether 
a transformer or an auto -transformer is usci, 
by testing the windings with a pair of phones 
and a battery. If it is found that a connec- 
tion exists between the primary and second- 
ary windings, the device is an auto-trans- 
former ; and in this case the receiver should 
be operated without a ground connection. 
This change will not reduce the efficiency of 
the receiver, as a ground connection will ex- 
ist through the lighting circuit. 
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Two Adaptations of the Exponential Horn 
A TEN -FOOT CURVED HORN FOR CABINET USE 

THE exponential horn, described ill 
RADIO NEWS for October, gives 
splendid results. However, as the lady 
of the house may object to a megaphone 

horn in the living room, a speaker that can 
be built into a cabinet might be more desir- 
able. The horn described here may be built 

32- 

30" 

WOOD PANEL HINGED 
Dimensions and appearance of the cabinet 

enclosing a 10-foot home -made horn. 

at home, with hard wall plaster as a 
material; it has an air column of ten feet 
and will go into a cabinet thirty inches wide, 
thirty -two inches high and seventeen inches 
deep. It cost the writer less than one dollar 
for material. 

By WENDELL P. GRAHAM 

The first step is to construct a form upon 
which to make the plaster horn. For this 
the following material is required: some 
jute sacking ; a two -foot wooden rod, such 
as a window -blind roll -a piece of % -inch 
iron rod about eight feet long ; and some 
short ends of lumber to form the mouth of 
the horn, which is 20x24 inches. Also, a 
sack of sawdust, a sack of shavings, some 
cord, wrapping paper and glue will also be 
used. The measurements of the horn are 
similar to the one described in the October 
issue of RADIO NEWS, but the units of 
length are made 20 inches in place of a foot; 
and the jute is cut in one piece. The meas- 
urements are approximately as shown in 
the diagram. 

In cutting out the jute, allow an inch on 
each side for a seam. The jute is now 
stitched up and turned inside out. Now take 
the piece of window shade roller and taper 
it to a -inch at one end ; bore a 3 -16 -inch 
hole in the large end of the stick, and drive 
it on the 4 -inch iron rod for a distance of 
about three inches. The purpose of the iron 
rod is to hold the smaller part of the form 
in shape when bent. Now shove the wooden 
rod into the smaller end of the jute cone and 
fill this with sawdust ; this has to be worked 
in a little at a time at the small end or it 
will jam part way down. Shavings are used 
at the large end of the horn form. After 
the form is filled with sawdust, a wooden 
frame 20x24 inches is made and the jute 
mouth of the form is nailed around it. 

When the above has been completed fasten 

wooden strips, %x1 inch, around the edge 
of the form with screws. The idea here is 
that, when removing the mold, there will be 
less danger of breaking the plaster horn; as 
you can unscrew the strips and cut the jute 
with a sharp knife and remove the wooden 
form. 

The next thing is to shape the horn. By 
working carefully from the large end it will 
not he difficult to get the required shape. 

This shows the shape of the horn, to which a 
bag of coarse cloth is curved as a pattern. 

There will probably be a sharp angle near 
the mouth, on the underside, but this can be 
filled with plaster. Old clothes -line, strips 
of burlap and small cord, may be used to 
shape and stiffen the mold after it is bent 

(Continued on page 845) 

A SIX -FOOT DUPLEX STRAIGHT HORN 

ABOUT three years ago RADIO NEws 
published an article on the construc- 
tion of a speaker of the horn type. 
The design called for an inner and 

outer horn of a total length, if combined, of 
about 2 feet. and having an outlet throat 
area of 1 square foot. The horn was to be 
constructed of % inch spruce or white pine. 

The writer built the horn at that time and 
has used it ever since, having found it su- 
perior to any other horn -type speaker on 
any basis of comparison. A Baldwin unit 
(type C) was used. 

More recently, he read with much interest 
the articles by Major J. S. Hatcher on "The 
Passing of Canned Music," C. R. Hanna on 

i 

if HINGED TOP 
INSIDE DIMENSIONS 
15,X15,i,X36 

42" 

PANEL SIDE 
GRILL FRONT 

FIG. 4 

CABINET FOR 3FT. HORN 

External appearance of a console built around 
this six -foot horn. 

BY F. G. SCHOENFELD 

the theory of the exponential Nunn and, with 
special interest, that by T. H. M illar describ- 
ing the construction of a 6 -foot horn of 
square cross section. While the exponen- 
tial horn described by Mr. Hanna is no 
doubt excellent, its construction cannot be 
undertaken by the average experimenter. 
The horn described by Mr. Millar is too 
bulky to match the rest of the average radio 
equipment ; and it cannot be made ornamen- 
tal enough to offset its size. 

Wishing to limit the height to three feet 
and the outlet to about fifteen inches square, 
the writer used the dimensions as given by 
Mr. Millar to construct a horn of the type 
mentioned at the beginning of the article. 
Allowance has been made, in the cross -sec- 
tional area of the outer horn, for the area 
occupied by the inner horn. The results 
have been well worth the effort in building, 
as the music produced has a depth and full- 
ness of tone comparable only to the best 
type of talking machine. Orchestra instru- 
ments never heard with an ordinary horn 
are especially noticeable. 

DESIGN OF THE HORN 

Both inner and outer horn were made of 
inch white pine (Fig. 1). When con- 

structing the outer horn it was not possible 
to obtain material 15 inches wide; so two 
pieces 8 inches wide were used, cut to size, 
glued and attached to the %x1% -inch bat- 
ten strips with 3d -inch wire brads and glue. 
One end of the batten strip was attached 
even with one edge of each section, while the 
other end was extended 34 inch beyond the 
edge of each section to allow for lap and 

nailing to batten strip on each succeeding 
section (Fig. IA). Brads of the same size 
were used to fasten sections of inner and 
outer horn together. 

The dimensions of the sections of the in- 
ner and outer horn are shown in Fig. 2. As 
ys inch material was used, this quarter inch 

(Continued on page 846) 
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By dividing the straight horn into two sec - 
tionv. the problem of its length is overcome. 
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The Search for the Perfect Detector 
A Practical Discussion of the Relative Merits and Demerits of Three Systems of Detection 

NOWADAYS, the praiseworthy craze 
for perfection in reproduction has 
led experts to investigate every por- 

tion of a receiving circuit which may be at 
all a likely cause of distortion, in order to 
provide that ideal at the output, which should 
be merely a perfectly magnified form of the 
input. 

INPUT ..-- CHOKES-. 

L 
cl 

FIG. 5 

R.F. CHOKE 
l'P9'1'11 1 

C2 

The input is here connected to the filament 
and the grid to the source of high positive 
"B" potential. This circuit functions very 

well with certain tubes. 

OUTPUT 

111111111111 

'B- 

Let us take for instance a typical five - 
tube set, comprising two neutralized R.F. 
stages, detector and two A.F. stages. We 
may reasonably presume that no distortion 
of any consequence to audio frequency takes 
place in the R.F. stages, ìf they are cor- 
rectly designed. We may pause, however, 
at the detector stage, for here the trouble 
begins. It is obviously rather useless going 
to any trouble over the A.F. stages, if their 
input has been distorted by the detector in 
the first instance; and in a great many cases 
this is exactly the place in which distortion 
may and will occur most easily. 

Up to the present, set designers, in design- 
ing a set for distance work, include grid - 
leak- and -condenser rectification; for quality 
reproduction they specify a tube working on 
its "lower bend," commonly termed plate - 
bend rectification. This article proposes to 
deal with detectors employing, first, grid 
input ; second, plate input ; and third, fila- 
ment input, in an endeavor to find a de- 
tector more perfect than is at present in 
common use. 

We may first conveniently deal with the 
results of applying the tuned R.F. input to 
the grid of an ordinary tube, in order to 
convert it to a train of low- frequency pulsa- 
tions, capable of energizing a loud speaker 
or a pair of telephones. The general theory 
is that the negatively- charged electrons 
emitted from the hot filament are attracted 
with great force by the positively- charged 
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.2 

1.1 
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A 

GRID VOLTS 3 

L8 16 l4 1.2 1.0 .8 .6 A .2 0 .2 .4 .6 .8 LC 
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FIG. 3 
PLUS 

The grid- voltage, plate -current characteristic 
curve, which is typical of many detector tubes. 

By SYDNEY P. O'ROURKE 

plate. Ilse grid between the tvCIS, being 
charged alternately positively and negatively 
by the incoming train of R.F. oscillations, 
acts as a "traffic controller" and alternately 
aids or repels to some extent the stream to 
the plate. 

The two most common forms of detector 
circuits, apart from supers, utilizing the input 
to the grid, namely, "leaky -grid" and "plate - 
bend," are shown diagramatically in Figs. 
1 and 2. Little need be stated here regard- 

FIG. I FIG. 2 C3 

The two commonest detector circuits, the 
"leaky- grid" in Fig. I and the "plate- bend" in 

Fig. 2. 

ing the theory of such circuits. Many 
articles have been written on the above in 
past issues of RADIO NEWS, and the inter- 
ested reader is referred back particularly to 
Mr. L. W. Hatry's article in the September, 
1927 issue entitled "Experiments with 
Methods of Detection." 

These circuits seem to have gained enor- 
mous popularity presumably on account of 
their very simple nature and moderate ef- 
ficiency. 

, : Ci 
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FIG.4B 
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When the grid is positively charged, very 
efficient rectification takes place, as shown by 
the curve A. Note values of grid current 
compared with plate current of Fig. 3. 4B 

is the circuit used. 

Leaky -grid rectification requires that the 
tube be operated on the straight portion of 
its characteristic curve; so that there is 
some amplifying action in addition, depend- 
ing on the tube in use, and therefore its 
efficiency for weak inputs is very good. In 
its rectifying action, however, grid current 
must flow and this has a marked damping 
effect on its associated tuned circuit, spoiling 
selectivity and making the matching of pre- 
ceding radio- frequency stages a rather diffi- 

cult business. A condenser, L2 in Fig. 1, is 
also involved and, since its impedance varies 
with changing frequencies, some distortion 
of wave forni must occur ; though if values 
are properly chosen, such distortion is very 
slight. 

In this unusual circuit, 199 or 201A type tubes 
can be used with good results. 

The circuit of Fig. 2 is provided with a 
potentiometer at P, so that the potential of 
the grid may he varied to work the tube on 
the lower bend A of the grid- voltage -plate- 
current characteristic of Fig. 3, which is 
typical of many detector tubes. 

Provided the grid and plate voltages are 
correctly chosen, no flow of grid current 
will take place; thus giving better selectivity 
and making the matching of the tuned circuit 
with preceding R.F. stages a fairly simple 
matter, often eliminating one or two con- 
trols. In addition, no serious distortion will 
result, provided the largest grid input -volt- 
age swing is allowed for by a sufficiently 
high plate voltage. 

This method is defective in its poor sen- 
sitivity to weak signals. It is comparable to 
the crystal detector in that its efficiency is 
directly proportional to the square of the 
input voltage. Therefore, its efficiency is 
poor unless a strong initial signal is obtain- 
able, or if the signal is weak, a stage or so 
of R.F. amplification. 

APPLYING INPUT TO PLATE 

It has been shown above that, provided 
the input is above a certain value, bottom - 
bend rectification may give a practically per- 
fect output. This statement does not hold 
for a small input, however, since true linear 
rectification is not obtainable with such cir- 
cuits. Now it has been found that, if a 
relatively -high positive potential is applied 
to the grid, the filament voltage being turned 
down a little below its normal value, as 
soon as the plate becomes slightly positive a 
very large current flows to it ; while when it 
becomes negative, very little change will 

(Conant ed on page 808) 
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Curve obtained by circuit in Fig. 5. Observe 
in lower left the characteristic of the same 
tube used in grid -input circuit and drawn to 

same scale. 
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A High- Low -Tone Loud Speaker 
Details of an Ingenious and Simple Reproducer of Wide Tone Response 

ONE of the difficult problems con- 
fronting the radio engineer today is 
that of perfecting the loud speaker. 
The aim is to design a speaker that 

will respond faithfully to the full frequency 
range covered by musical instruments. Many 
manufacturers claim that their particular 
products will do this ; but still there is a 
tendency on the part of some speakers to 
favor either the treble or the bass clef. The 
perfect loud speaker should respond fully to 
the lowest tone of the bass viol, which is 
about forty cycles. On the other hand, the 
speaker should take care of the highest tone 
that the broadcast station is capable of 
transmitting. The latter handicap is not so 
very difficult to overcome ; but to enable the 
speaker to operate on the lower frequencies, 
equally as well as on the higher frequencies, 
is taxing the engineers' ingenuity. 

In the race for supremacy in full- musical- 
range reproduction the old type of horn 
speaker is fast losing ground, and the cone 
type is, without a doubt, a popular favorite. 
It seems now as if there is more time spent 
on ornamenting the speaker than in its 
further mechanical development. Often a 
speaker reminds one of a beautiful but un- 
educated girl; nice to look at but not so 
pleasant to listen to. 

The writer has spent much time on the 
development of the loud speaker about to be 
described, and, although it is not a panacea 
for all the ills of radio, he does claim that it 
takes care of the musical range in a more 
efficient manner than any other speaker to 
which he has ever listened. 

To begin with. the construction is quite 
simple, and the cost of materials, exclusive 
of the unit, can be covered by a two- dollar 
bill; wood, paper, tacks, and glue. All the 
wood in parts are one -half inch thick; that 
is, the rings and discs are one -half inch thick, 
and the dowels are one -half inch in diameter. 
The dowels may be purchased cheaply at 
any woodworking shop, and no doubt the 
rings and discs may be sawed out at the 
same place for about seventy -five cents, in- 
cluding material. The same kind of paper 
is used throughout as in cone speakers, and 
may be purchased at most radio stores. 

o 

o 

'ABASE 

Fiat 

FIG 4 

By A. L. KASER 

Almost any type of good unit may be used; 
the writer utilized a Baldwin Type C unit 
that had been discarded some time before 
on account of a broken diaphragm. As the 
diaphragm must necessarily be removed be- 

The appearance of Mr. Kaser's loud speaker 
after completion. In this model an adjust- 
able unit was used; its knob is visible on the 

left side of the drum. 

fore incorporating the unit in this type of 
speaker, the expense of a new unit was nil. 

PREPARING THE FRAME 

As will be noted in Fig. 1 and 4, there 
are two discs, one 10 inches in diameter and 
one 8 inches in diameter, designated as "A" 

DIAMETER &BDEEP 'A -DP 

FIG 5 

i 

base, and "B" base, respectively. Fig. 2 and 
5 show two others, "A" top and "B" top, 
which are duplicates of the bases, respec- 
tively, except that a hole 6 inches in diameter 
is made in each piece. These pieces, as be- 
fore stated, are all % -inch thick. On a 
radius of 472 inches, as illustrated in Figs. 
1 and 2, drill six holes % -inch in diameter 
and 3. -inch deep; the drill should be rather 
flat on the cutting end. 

Next lay "A" base on the bench with the 
holes up and directly in the center of it 
fasten "B" base either with glue or screws. 
This will give it the appearance shown in 
Fig. 8. Do the same with "A" top and 
"B" top; being careful not to split "B" top 
if screws are used. 

The next operation is to fasten the loud- 
speaker unit securely to "B" base. What- 
ever type or kind of unit is used, it must be 
located on "B" base so that the driving pin 
comes exactly in the center of the base, and 
elevated so that the top of the unit is about 
3% inches above the top of "B" base. If 
possible have a jeweler thread a stiff piece 
of 1 -32 -inch wire for a distance of about 

-inch, the wire being long enough over all 
so that when it is soldered to the unit's 
vibrating arm it will extend upwards about 
1 inch above the top of the unit. This will 
bring the top of the driving pin in the neigh- 
borhood of 4yz inches above the "B" base; 
different types of units will call for different 
methods of securing it to "B" base. Next, 
run the wire leads from the unit through 
the bottom of the base at some convenient 
point. 

Before going further, six dowels must be 
Cut, 12y inches long, and as stated before, 
%-inch in diameter. Place a little glue in 
each of the six holes in "A" base and insert 
a dowel in each hole; drive them down so 
that all are of the same height. Next, put 
glue in the holes in "A" top and fit the free 
ends of the dowels in these holes. Place a 
small board on top and drive the top down 
as far as it will go; being careful that the 
top is perfectly level before setting it back 
to dry. 

nl-t; J J--1-1 

FIG.8 

- DONE_ 

FIG 7 

Figs. I to 7 show the size of the wooden parts for the loud speaker; Fig. 8, 
how the bases and tops are fastened together; Figs. 9 and 10, the paper 

(Continnrd on page 816) 

DOWELS 

DRUM- - 

CONE-- - 

UNIT-- - 

UNIT _ _ 

SUPPORJ 

TO SET =- 

DRUM FORM 

FIG 9 

forms fur the drum and cone, respectively, and Fig. II, the assembly with 
the unit and cone in position. 
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An Experimental Push-Pull Second Detector 
Details of a Novel Detector and an A. F. Amplifier that are well adapted for Superheterodvnes 

IT is a well -known fact that the second 
detector and the audio end of the aver- 
age superheterodyne are overloaded 
easily. Ways and means of overcoming 

this trouble are numerous, especially with the 
new power tubes now available. 

Some interesting results have been obtained 
from experiments and tests with the detector 
circuit and amplifier described in this article. 
This amplifier is designed especially for the 
superheterodyne, where the best tone quality 
is wanted, and where ability to handle power 
vohu a is desired also. 

This amplifier can be built with ordinary 
apparatus, and will prove exceptional in many 
ways. It may be well to state here that it 
was not the writer's object during these ex- 
periments to conserve tubes. The fact is, 
that the contrary was true; as many tubes 
as were needed to carry out the design were 
used, regardless of the number. However, in 
spite of the increase in the number of tubes 
over the ordinary amplifier, everyone who 
has heard an amplifier of this type working 
properly was astounded at the results. For 
those who want to experiment, to achieve un- 
usual tonal quality and power volume, this 
outfit will produce the goods. 

Let us look over the circuit, Fig. 1, see 
wherein it differs from the regular arrange- 
ments, and discuss some of the features in- 
corporated in this circuit and their theory 
and practice. 

PROBLEMS OF TONE 

As a result of three years' extensive study 
of supenceterodynes, the writer is firmly con- 
vinced that the fundamental circuit of the 

By LESLIE R. JONES 
fication, the output voltage varies in propor- 
tion to the square of the input voltage; or 
nearly so, depending upon the circuit's char- 
acteristics and its adjustments, such as grid 
bias, plate voltage, etc. This relation does 
not hold on extremely strong signals; hence. 
the distortion we observe when the input into 
the detector is too large. (See Fig. 2.) 

Om remedy that suggests itself is to use 
larger tubes, and another, to employ plate 
rectification, with a corresponding "C" bias 
of from 1 to 4y volts on the grid. This un- 
questionably increases the power -handling 
ability of the tube, but the result of experi- 
ments seems to be that, whenever the grid 
is violently biased, the delicate overtones and 
the faithfulness of weak or medium signals 
are sacrificed. This is not desirable. Theo- 
retically, this method may solve the problem, 
but actual tests, with the use of the best 
cone -type 'speaker and a standard amplifier 
manufactured by a large telephone company, 
leave no doubt in the writer's mind as to the 
effect on the tonal quality when this practice 
of using a heavy "C" bias is applied to de- 
tector tubes. (See Figs. 3, 4 and 5.) 

USE OF PUSH -PULL PRINCIPLE 
Experiments tvitlt "push -pull" circuit, 

changed to meet the needs of detection, 
proved interesting. It is well known that, 
through the rectifying action of the detector 
tube, one -half of the radio wave is practically 
eliminated. As with the action of a half - 
wave rectifier used in "B" socket -power 

FIG 3 FIG. 4 

superheterodyne is capable of producing sig- 
nals of excellent tonal quality. Extensive 
tests in my laboratory have shown that, pro- 
viding correct engineering practice is incor- 
prated in the construction and design, the 
superheterodyne has many distinct advan- 
tages, wherever power -handling ability and 
heavy full tone are required in the output to 
the loud speaker. 

After much consideration of the audio and 
intermediate sections of the superheterodyne, 
I centered my attention on the detector 
action, especially in the second detector. 

At this point in the superheterodyne it was 
found that the tube (the second detector), 
generally of the 201A type, was frequently 
overloaded by a moderate output of the inter- 
mediate amplifier. In fact, if the intermediate 
stages are worked near the limit of their out - 
put (as they easily can be when properly 
biased and controlled), this is certain to 
cause serious overloading which, in turn, pro- 
duces distortion. 

In general practice, in order to overcome 
this overloading, a potentiometer is used to 
control the intermediate amplifier. While the 
result is satisfactory to a certain extent, it 
is accomplished only at a sacrifice of work- 
ing efficiency in the intermediate amplifier. 

Many times this overloading and the re- 
sultant distortion are blamed on the audio 
amplifier, when the chances are that they are 
caused right at the second detector. 

A study of the action of the detector tube 
will reveal that, for either plate or grid recti- 

Fig. 3 is an easily -over- 
loaded detector circuit. 
Fig. 4 has the grid -leak 
connected to the nega- 
tive filament and when 
properly balanced, will 
handle more power than 
Fig. 3. The circuit of 
Fig. 5, with "C" bias 
for detection, will handle 
more power than either 

of the others. 

units, it wastes one -half of the input wave. 
Pull -wave rectification, such as a push -pull 
arrangement would provide, would result in 
a saving of this wasted power, and should, 
thereby, increase the output of the detector 
circuit. 

However, push -pull detection is not an 
easily -solved proposition. Experiments with 
this circuit gave erratic results at first, be- 
cause of improper matching of impedances, 
grid condensers, and leaks for each tube. 
Nevertheless, further experiments with this 

TO 
REST 
OF 

SUPER 

The 

GRID POTENTIAL 
FIG.2 

Detection should take place on the lower bend 
of this characteristic curve. A comparison of 
plate responses can be had by reference to 
the curve at a, e and b, and the corresponding 

plate- current variation at al, el and bl. 

circuit have proved beyond a doubt that it 
is not only workable, but that it has advan- 
tages; chiefly, an increased output without 
any s.gn of overloading, and the elimination 
of the "rasping" detection so common to 
many superheterodynes. 

The circuit for the second detector is 
shown in Fig. 1. The action is such that the 
input voltage is divided equally between the 
two tubes, each tube receiving one -half of 
the input ; the outputs are added together and 
passed on to the first audio transformer, 
AFI. The full input voltage from the in- 
termediate amplifier is easily handled and 
the quality of tone is simply astounding. In 
a pair of phones the signals arc of crystal 
clearness, being enhanced with deep, full 
tones having greater volume than the ordi- 
nary arrangement of one tube. 

SPECIAL APPARATUS 
In the circuit variable grid leaks are 

(Continued on page 843) 

schematic diagram of the "push- pull" second detector and the audio- frequency amplifier, which the author recommends for superheterodyne receivers. 
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THE interesting data contained 
in this authoritative article are 

the result of experiments covering 
more than a month's time. The 
transformers worked with are rep- 
resentative of the various types of 
radio -frequency and intermediate - 
frequency instruments now on the 
market. Each curve shown repre- 
sents an average obtained from 
several transformers of the type 
indicated. -EDITOR. 
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A Study in Radio -Frequency Amplification 
Findings of Experiments on Radio -Frequency and Intermediate -Frequency Transformers 

IN all the history of radio, one of the 
most conspicuous impediments to its de- 
velopment has been in connection with 
amplification of short waves -or radio - 

frequency amplification. It is one of the 
most important factors with which the radio 
engineer has had to contend. In fact, until 
recent years R.F. amplification was confined 
chiefly to the laboratory experimenter; and 
even now, although- thanks to the genius of 
research engineers -R.F. amplification has 
been placed on a practical or commercial 
basis, it has not yet reached anything near 
perfection. 

(It is the author's opinion that, eventually, 
more efficient R.F. amplification will result 
in the discarding. practically, of audio -fre- 
quency amplification, or at least in limiting 
it to be used for only the weak- 
est signals.) 

This advance in the develop- 
ment of R.F. amplification, which 
received a great deal of impetus 
during the World War, is con- 
tinually going on; the latest step 
being the Strobodync, which is 
capable of producing remarkable 
signal strength while using only 
a very small loop and one stage 
of audio -frequency amplification. 

By the perfection of R.F. amplification, 
the ability of a receiyer to obtain the much - 
desired distance will be greatly multiplied; 
for the detecting efficiency of a tube in- 
creases approximately as the square of the 
input voltage. 

CAPACITY EFFECTS 

The chief difficulty encountered in R.F. 
amplification is the presence of undesirable 
capacities. A capacitor is a conductor of 
varying currents, especially at radio fre- 
quencies, where its conducting power is very 
great. The undesirable capacities show up 
chiefly in the tubes, and the distributed 
capacities of the coils and in the wiring of 
the set. 

By HAROLD A. ZAHL 
Though the grid -filament capacity is gen- 

erally quite small under static conditions, it 
increases considerably under operating con- 
ditions. In spite of the precautions taken in 
the construction of a transformer, the volt- 
age across the grid falls to a low value, be- 
cause the reactance of this capacity is in 
parallel with the grid -filament circuit. As the 
alternating voltage produced at the output 
terminals of the tube becomes greater, the 
capacity reactance of the input circuit be- 
comes less. 

In order to overcome this difficulty, tubes 
are constructed with as small a grid -area 
as possible; the grid leads are kept short 
and isolated as far as possible; and tubes 
having low amplification factors are used. 

The ideal R.P. transformer would be one 
in which the inductance is as great as pos- 
sible for the frequency transmitted. The 
greater the inductance of a resonant circuit, 
the smaller the capacity required to maintain 
resonance. If we plot the resonance- curves 
obtained by passing a given frequency 
through tuned circuits having different 
amounts of inductance, we will find that the 
circuit having the greatest amount of induc- 
tance shows the sharpest resonance peak and 
greatest amplification. 

Unfortunately, there is a limit to the 
amount of inductance which may be prac- 
tically used. As we increase the size of the 
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These curves illustrate the importance of 
keeping the resistance as low as possible. 

CHARACTERISTICS OF INDUCTORS 

There are three general classes of induct- 
ance coils, under one or another of which 
practically every type of R. F. transformer 

may be classified. They are the 
single -layer, the flat spiral or pan- 
cake, and the multiple layer. 
Modifications of these types, such 
as the spider -web, honeycomb, 
and bank -wound, are the results 
of efforts to reduce the unde- 
sirable distributed capacity of the 
coils. 

The single -layer solenoid and 
the flat -spiral type have less dis- 
tributed capacity than the multi- 

ple -layer coil. This is true, because in the 
case of a single -layer solenoid, or pancake 
coil having n turns, only 1 /nth of the 
total potential acting upon the coil exists be- 
tween adjacent turns. In the case of a multi- 
ple -layer coil, in which one layer is wound 
first, and then the second on top of the first, 
the first and last turns of the coil will be 
adjacent and the total voltage of the coil 
will be impressed upon them. Bank- winding 
reduces this fault. 

The capacity of a coil or transformer may 
generally be considered as a highly- absorb- 
ing condenser. Due to this capacity, there 
sets in an increase of phase - difference 
which may appreciably increase the resist- 
ance of the transformer. This increased re- 
sistance has the effect of broadening the 
peak of the resonance curve and lowering 
the amplification factor of the transformer. 
The sharpness of the peak of a resonance 
curve is directly proportional to the recipro- 
cal of the phase- difference, because of the 
resistance of the circuit. (See Bureau of 
Standards Circular, No. 74, page 36). The 
resistance of a coil may be increased also by 
using large wire, the "skin- effect" causing 
the additional resistance. In fact, the re- 
sistance of a coil at high frequencies may be 
many times greater than its direct- current 
resistance, on account of this tendency of 
high -frequency currents to travel on the sur- 
face of the wire. 

The importance of keeping the resistance 
of a tuned circuit low is shown by the 

Fig. A. The apparatus used by the author in 
obtaining the data which is herein presented. 

coil, we also increase the distributed capacity 
of the coil. This means that, in connection 
with a tuning condenser (the distributed 
capacity acting in parallel), the frequency - 
range of the unit is narrowed and shifted, 
which is generally not desirable. 

Compared to the capacities of the tuning 
condensers used in the ordinary receiver, 
the inductors necessary to cover the broad- 
cast frequencies have small distributed capa- 
cities, close to the value of 2 or 3 micro - 
microfarads. The distributed capacity of a 
coil becomes less important, then, when one 
considers that the average tube capacity is 
something like 10 or 15 micromicrofarads. 

THERMO-MILLIAMMETER 

Fig.2 TRA SFORMERS MIUNTED 
UPON SLIDING PLATFORMS. 

The schematic diagram of the author's testing layout, for the study of radio- frequency transformers. 
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curves in Fig. 1. The direct- current resist- 
ance of a R. F. transformer (secondary coil) 
was measured at 1.013 ohms. Curves A B, 
and C show the relative decrease in effici- 
ciency when the secondary resistance was in- 

. creased in steps of 6 ohms. 

CONTROLLING FEEDBACKS 

The capacity effect of the wiring is some- 
thing which every experimenter is familiar 
with. From the day when the vacuum tube 
was first introduced, down to the present, we 
have been told to isolate the grid and plate 
leads from each other. In reality, grid and 
plate wires running parallel with one an- 
other form a small condenser which creates 
an effective path for the return of currents 
from the output back to the input circuit. 
This may be considered as a medium for 
regeneration and must be avoided or con- 
trolled; for, otherwise, we may have unde- 
sirable oscillations. 

Generally, when one first constructs an 
R.F. amplifier, the feed -backs due to various 
capacities are sufficient to cause oscillation, 
which must be suppressed by means of what 
is known as neutralization. There are as 
many methods by which this may be ac- 
complished as there are types of K.F. am- 
plifier. The simplest method is, of course, 
the varying of the filament and plate cur- 
rents. Incidentally, this method is the least 
effective and reduces greatly the amplifica- 
tion which should be obtained from the am- 
plifier. Other common methods include use 
of a potentiometer, mechanical control of 
coupling (such as in the equamatic and 
auto -coupling systems), resistors in the grid 
circuit, Hazeltine s neutrodyne method, re- 
versed tickler, bridge circuits, absorption 
methods, etc. 

An R.F. amplifier which cannot be brought 
into oscillation is not worth much. These 
various methods mentioned above are merely 
means of controlling the feed -back, so that 
the tube can be operated at a point just be- 
low that where oscillation sets in. 

It is in the proper neutralization of his 
R.F. amplifier that the experimenter has a 
great deal of trouble. It is often the case 
that all the trouble in a R.F. amplifier may 
be traced back to the improper position of 
the parts; in particular, the transformers. 
Though correct shielding may help to elimi- 
nate this, there are many receivers being 
built without shields, and proper placement 
of the transformers is of paramount impor- 
tance. 

The writer has made a study of the three 
types of transformers employed in modern 
R.F. amplification, noting the effects of the 
transformers upon each other, and upon the; 
operation of the amplifier as a unit. 
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The three curves shown above were obtained 
when the second and third transformers were 

kept parallel and their coupling varied. 

The apparatus used in obtaining the data 
to be presented was laid out as shown in 
Fig. A. (For a complete discussion of the 
oscillator and the vacuum -tube voltmeter 
used, the reader is referred back to articles 
by the author in the July and December, 
1927, issues of this magazine.) The two - 
stage R.F. amplifier used was unique, in 
that all the transformers were mounted upon 
sliding platforms, so that the distance sepa- 
rating them could be varied at will. Besides 
this, a swivel arrangement was provided for 
each transformer, so that angular variations 
also could be made. The voltage from the 
pick -up coil of the oscillator, which was im- 
pressed upon the grid of the first amplifier 
tube, had an amplitude approximately equal 
to that obtained from local broadcast sta- 
tions, which was less than one volt. In addi- 
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This curve illustrates the frequency varia ions 
as one transformer is rotated through a com- 

plete circle. 

tion to provision for measuring the output 
voltage of the amplifier, a sensitive thermo- 
milliammeter was placed in the circuit so that 
current measurements could also be made. 

The purpose of this study was to observe 
quantitatively what happens when R.P. 
transformers are brought into the so- called 
"forbidden zone" of location. We have been 
told never to place one transformer too close 
or parallel to another because of the inter- 
ference of their fields. In what form this 
interference presents itself is shown in the 
accompanying curves. 

OSCILLATION AND ITS CURE 

When an R.F. amplifier goes into oscilla- 
tion, in a two -stage amplifier, it is generally 
the second tube which goes first and causes 
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Variation in apparent inductance as shown 
when the coupling of basket -weave R. F. 

transformers was varied. 

most of the trouble. By observing an ordi- 
nary R.F. amplifier hook -up, as shown in 
Fig. 2, we note that each tube has two in- 
ductors, which, together with the circuit ca- 
pacities, comprise the oscillatory circuit of 
the tube. Paradoxically speaking, there is 
first the secondary of the resonance trans- 
former on the grid side -and second the 
primary of the next transformer -in the 
plate circuit. It is the coupling between 
these two inductors which is the cause of 
considerable grief to many experimenters. 

If the coefficient of coupling between the 

787 

two coils is sufficiently large, enough energy 
is fed back to produce a "negative- resist- 
ance" effect in the grid circuit. When the 
grid circuit reaches this point of negative re- 
sistance, oscillation occurs. The aim in trans- 
former placement is to reduce this coupling 
to a minimum. This is the reason why trans- 
formers are placed at right angles to each 
other, or shields are placed between them, 
to prevent interstage coupling. 

But, if the mutual inductance is of the 
proper polarity, the ciitf. fed back, instead 
of aiding oscillation, may oppose it. A 
modification of this principle is known as 
the "reverse - feedback" system of neutraliz- 
ing. 

On bringing together the second and third 
transformers (we shall study the case in 
which the effect is most marked) while keep- 
ing the coils always parallel, we may have 
the conditions which are shown in Fig. 3. 
Curve A represents the case in which the 
filament and plate voltages are sufficiently 
high to cause oscillation; as the mutual in- 
ductance, between the secondary of the sec- 
ond and the primary of the third trans- 
former, is increased towards unity. In this 
case we are considering the tube only from 
the standpoint of oscillatory action. Starting 
at approximately zero coupling (maximum 
separation) a value is reached where oscilla- 
tions suddenly begin. By increasing the 
coupling, a point is reached where the oscil- 
lation has a maximum amplitude. Tighten- 
ing the coupling still further results in a de- 
crease in amplitude until a point is reached 
where the oscillation ceases abruptly. 

Curve B shows the effect of regeneration, 
or the building up of the signal strength. 
In this case oscillation is not present and 
we have maximum voltage transfer when 
the coupling is as close as we can make it. 
It is evident that, if we could operate a re- 
ceiver (or rather an amplifier) at this point, 
its efficiency would be greatest. 

REVERSAL OF POLARITY 

Curve C shows the case opposite that of 
curve B; i.e., the absorption which takes 
place when either of the two coils is re- 
versed. In this case the cinf. from the plate 
circuit opposes oscillation and an absorptive 
action takes place. There is a decrease in 
the voltage transmitted. 

The set builder who has trouble in neu- 
tralizing his amplifier would do well to re- 
verse the leads to one of the above -men- 
tioned inductors and see whether it increases 
the stability of his receiver. 

Increasing the coefficient of coupling be- 
tween these two inductors, besides producing 
an effect upon the voltage transmitted. re- 
sults in a marked change in the resonance - 
frequency of the unit. 

For the sake of avoiding a complicated 
treatment, quite beyond the scope of this 

(Continued on page 812) 
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HOOktip 
Readers desiring more complete information about any of the sets described 

ALL -WAVE SUPERHETERODYNE 
-AN EXAMPLE OF FINE 

ENGINEERING 
MANY new and interesting features are 

found in the Improved Laboratory 
Model Receiver, which employs eight tubes 
in a specially -developed, totally -shielded su- 
perheterodyne circuit. A kw of the advan- 
tages made possible by the design follow: 
wavelength range of 30 to 3,000 meters with 
standard interchangeable plug -in coils; maxi- 
mum sensitivity and amplification, due to 

Radio News for January, 1928 

below can obtain it by 

oac, 

writing to Hook -Up Review Editor, RADIO NEWS 

taa1"11% s.-b.. .eus era 

the use of a factory -adjusted, intermediate - 
frequency amplifier unit, and great case of 
assembly which results from the use of a 
pierced -metal panel and chassis and a corn- 

The Improved- Laboratory 
Superheterodyne is divided 
into four sections: Det., the 
detector unit; Osc., the oscil- 
lator unit; I.F.A., the inter- 
mediate- amplifier unit; Tl- 
T2, the audio unit. Parts 
are marked with similar 
symbols in the two illus- 

trations. 

pletely -wired intermedi- 
ate- frequency amplifier. 

Electrically the cir- 
cuit of the new receiver 
consists of a regener- 
ative first detector, os- 

cillator, three -stage intermediate -frequency 
amplifier, second detector, and two -stage, 
transformer- coupled, audio -frequency ampli- 
fier. In the detector circuit there is a con- 

ti 

trol of regeneration and an antenna- coupling 
adjustment. Both the detector and oscillator 
circuits are enclosed within individual 
shields. The three transformers and the fil- 
ter of the intermediate -frequency amplifier 
are matched and tuned to 112 kilocycles. The 
audio amplifier is of the usual design and 
uses high -grade transformers. 

As compared with many designs of super- 
heterodynes, the tuning of this receiver is 
very simple. Two knobs, which operate 
illuminated vernier drum indicators, control 
the wave- length adjustments of the set. In 
addition there are three other non- critical 
adjustments on the front panel; these con- 
trol regeneration in the detector circuit, 
volume, and filament current. The battery 
switch is the only other component on the 
front panel. 

From a mechanical viewpoint, the inside 
appearance of the receiver is very pleasing. 

(Continued on page 806) 

AN EIGHT -TUBE SUPERHETERO- 
DYNE DESIGNED FOR QUICK 

ASSEMBLY 
AN entirely new conception of super- 

heterodyne construction is found in the 
new "Eight in Line" receiver. This set 
may be made from standard parts, which are 
obtainable at most radio stores, and it may 
be assembled and ready for operation in ap- 
proximately one hour. Also, the construc- 
tion of the receiver is so simple that it is 
practically impossible to make a mistake 
which would effect the electrical efficiency 
of the set. Therefore, this design makes it 
possible for anyone, regardless of the extent 
of his radio experience, to construct a su- 
perheterodyne, and at the same time know 
that he will be successful in his attempt. 

From an electrical viewpoint, this receiver 
is very similar to the average set of this 

CI 

su-4 

type. It employs a 
first detector, oscillator, 
three stages of inter- 
mediate-f requency am- 
plification, second de- 
tector, and two stages 
of audio amplification 
with a power tube in 

(Cont. on page 806) 

Construction of the "Eight 
in Line" receiver is sim- 
plified by the special 
superheterodyne unit (SU). 
Three tuning condensers 
(CI, C2 and C3) and a 
switch- rheostat (RI -Sw) are 
the only other parts re. 
quired. The complete set 
may be built in an hour's 

time. 

when building this receiver it is necessary only to make 
the connections shown outside the dotted lines which 
enclose the superheterodyne unit (SU). The additional 
wiring connects the three tuning condensers (Cl, C2 and 

C3) and the rheostat -switch (RI -Sw) into the circuit. 
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UXORIOUS HUSBANDS! (Page Mr. Webster) 
sae ucal note from the 

THE. 1 

Des - Moines Sunday Rcpis- 
tcr of Sept. 25: "Broad- 
casters are jealously tearing 
each other to pieces, and 
regard their \\'IVES as 
more sacred than the rights 
of a long -suffering public." 
We are indeed glad that 
these gentlemen of the 
"mike" cherish their help- 
mates to such an extent. 
W hat are the public's 
rights. anyway? 

Contributed by J. E. Rcioenstein. 

THIS WASN'T POLITE 
Cottle b i t of razzing 

found in the Indianapolis 
Star of August 30: "l u 

maintaining f r e q u e n c y 
W(iV's EGGINEERS have 
been assisted by the engi- 
neers of the laboratory 
It seems as though the 

poor sta engineers al- 
ways do get it in the neck: 
and we hereby- enter a pro. 
test against this practice of 
slipping them the razz. 

Contributed by 
Ernest ICoskey. 

AWAY WITH "A" BATTERIES! 
Startling statement by a 

correspondent in the Wire. 
less Il'orld (London) of 
September 7: "For some 
time past I have been mini; 
three of these COILS for 
lighting the valves of my 
4 -valve set, my II.T. supply 
consisting of 'large -size dry 

atMES 
cells." Mike is leaving on 
the next transatlantic ferry 

!; : 

[i to get us some of these cur - 
0 or rent -giving coils. We need 

cm. 
Contributed by 

Chas. R. S. !loon. 

MEtrERIES r 

PAGING MR. ALADDIN! 
Modern miracles of this 

great age of science. re- 
ported in the Boston Globe 
of Sept. 27: ".. second 
stage creates nothing but 
a great big '1.O \\'N." We 
knew well that radio is 
blamed for a lot of things, 
but when they wish on it 
a joli like this, that wool.! 
make Old Man Aladdin get 
pick, we think it's time to 
stop. 

Contributed by Clifford If-..1lkc od. 

DO THEY SATISFY? 
The influence of Mistress 

Nicotine on radio is evi- 
deneed i Ilamilton- Carr's 
latest catalog, wherein are 
advertised: "CORK - Ti l' 
jacks of longer and heavier 
construction." We must ad- 
mit that we are more or less 
old- fashioned and that we 
prefer either Camels or 
Sweet Caporals. instead of 
these radio cigarettes. Iley, 
gotta match? 

Contributed by 
J. Walter Briggs. 

C'MON, BABY NEEDS SHOES! 
African geste re made inn 

the Philadelphia l oyuircr 
of plc :oher 9: "Present- -. 
day vacuum CUBES have 
thorittied tungsten filaments, 
Ille action of which . is 
not app «elated by the avtr- 
agc listener !" Relieve ins, 
some Eues we have Huet did 
lof perform in a way we 
appreciated -and we walked 
borne. 

Contributed by 
Frank .11. !falling. 

ARE FULL F 
YACUVMS 

BABY. 

®n 
: x\ .r/ 

MAKE THEM STOP 
Roughneck item in the 

Clrieatto Daily News of 
October 1: "The provision 
of carefully specified IN- 
SULTING coverings for 
all wires and other current - 
hearing parts." I lonestly, 
folks, can you heat such 
goin's -on? here we are 
paying good money for wire 

I--- 
and the manufacturer is 

r- carefully looking for a coy- 
II eriug that will insult us. 

We give up! 
Contributed by Il'. L. Hadlock. 

\ I ' HEY YOU 
i- FEONEHEAD 

CUT IT 
OUT ! 

HELPING HAND FOR DX WORK 
This advertisement from 

the 'Toronto Evening Tele- 
gram of Oct. 15: "One 
set Brummer P l' I. L I. l' 
coils, cheap." Mike of the 
Investigation Dept. reports 
that these are used for pull- 
ing in the far -away statuons, 
in case there should be any 
trouble in picking up sig. 
nals over 3,000 miles away. 

Contributed by 
L. E. Lewis, 
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F you happen to see any humorous mis- 
prints in the press we shall be glad to 
have you clip them out and send to us. 

No RADIOTIC will be accepted unless the 
printed original giving the name of the 
newspaper or magazine is submitted with 
date and page on which It appeared. We 
will pay $1.00 for each RADIOTIC accepted 
and printed here. A few humorous lines 
from each correspondent should accompany 
each RADIOTIC. The most humorous ones 
will be printed. Address all RADIOTICS 
to 

Editor RADIOTIC DEPARTMENT, 
c/o Radio News, 

WOTTA WAVE! 
ltomishell exploded by 

the Compressed air .11apa- 
zinq Oct. 1927: "... it 
might surprise some of ins 
to learn that vacuum tulles 
are now built for the dis- 
patching of wireless waves 
that are 714 feet high, hav- 
ing a diameter thicker than 
a man's arm.. 
it surprised its all right. 
No argument there 

Contributed by 
IV, S. Mayers. 

u1ÁVE KIILE ? UOts' 

HOW DO THEY DO IT? 

50 
HEY NOT 

FAST ' 

Cififr4 

Latest advances in radio 
from an advertisement in 
The Listener In ( M el - 

bourne,) of Judy 7: "The 
Advance Equamat is C o i l 
gives RESULTS WOUND 
ON BAKELITE." Can't 
you just picture some 
young fellow pulling in a 
1)X station and getting the 
output of the loud speaker 
all messed up, while try- 

ing to get it on the Bakelite? Not for us, thanks. 
Contributed by John If'. Corpe (Australia) 

A PUZZLER 
In the Inquirer of the 

City of Brotherly Love, for 
Sept. 25, we have this 
puzzling announcement from 
the R ad i o Commission: 
" \CCSII, Portland, Me., 
authorized to SEP.\RATE. 
on. 700 keys or 428.3 meters 
(Experimental f o r 3 0 
days)." The eminent Com- 
mission neglected to state, 
however what \VCSII was 
to separate from. 

Contributed by 
Mrs. Mary Lutz 

AND i AIN'T EVEN 
MARRIED' 

14117 TILL 
ILILLY HEARS 

I BOUGHT 
PHIS eatttRY 

GULLIVER, PLEASE NOTE 
Gargantuan battery de- 

scribed in the catalog of 
the Roycrafi Co: "A Super 
li battery. Depth 4ya ft., 
height, 71x ft., width, 8A 
ft., weight 16 pounds. 45 
volts. 1.ist price $5.00. 
We would be willing to 
give five bucks for a bat- 
tery that size but the manu- 
facturer would ha v e to 
throw in a house for us to 
keep it in. 

Contributed by 
Chas. Pilgrim. 

THE 99'S A LADY 
New light on the domestic 

life of radio accessories, 
from Radio World for Oc- 
tober 15: "IIE thermionic 
vacuum tube is growing by 
adding one element after 
another." Undoubtedly these. 
husky fellows like the 2105, 
with a big output, are the 
representatives of the more 
virile half of the radio fam- 
ily; but this is news about 
the 222s. 

Contributed by 
B. Goldman. 

HE AIN'T i 
GOT HIS 
ELEMENTS 

YET! 

THIS HAS A SPANISH TOUCH 
In the Daily Record and 

t LIKE mail, (Glasgow). of Sept. 
TO BE 23 we find this item, in ref - 
HELRFULI/ erenee to people wishing to 

help () listeners, "Offers 
to sit tip and help have 
been numerous; pvucularly 
by those dear people whose 
knowledge of ON work is 
touchingly nil." We won- 
der if, really, "radio doth 
make Gars of us all." 

Contributed by 
David .11. Zack (Scotland) 

FE) CERTAINLY' 
NNOW YOUR Qr l 

WE GUESS "NO" 
Inquiry from the Bs dale 

/:erniup .Ceres of Oct. 1- 
"I have included a 77- 
l'LA'l'E variable condenser 
to help tuning, where it is 
shown in the hookup just 
before the ground. Is this 
condenser necessary ?" As 
a general rude, in playing 
with condensers, tubes, re- 
sistors and what-not we 
have found that. such Con- 
densers are just a mite too 
large; not very much, just 
a little. 

YOUR 
CONDENSER 
SQUEAKS 
WHY DONT 
YOU OIL IT' 

Contributed by Stephen Sholtes. 

LOOKING BACKWARD 
The latest in radio from 

the land of Shamrocks is 
found in the Irish Radio 
Journal (Dublin) Mid-Sep- 
tember issue: "The coming 
radio opera season beginn- 
ing this month and extend- 
ing into the summer of 
1923.... '!'his, ladies 
and gents, is a gadget that 
enables you to hear things 
that have occurred in the 
past. Great stuff eh? It 
beats television. 

Contributed by 
A rt/nrr P. Cullen (Ireland). 

IS IT A PH. D.? 
Educated receiver men- 

tioned in the Ee'ele th 
(Minn.) News of Oct. 27: 
"The I tgerdyne -six tube, 
single- dial-full NI ENT: \1. 
shielded set $49.50." At 
last, the set that has only 
to be told what to do is 
with us. All shielded so 
that no disturbing thoughts 
can get in and mess up the 
works. 

Contributed by 
C. Ir. Maynard. 

YOU CAN WISECRACK NOW 
IFOLKS.THIS SET IS SHIELDED 

e 
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Prize Winners - 
First Prize $25 =_ 

g. AUTOMATIC SWITCH STAND 
FOR ELECTRIC SOLDERING 

IRON =_ 

By C. A. OLDROYD, 
127 Abbey Road, Barrow -in- Furness, 

Lancashire, England. 

Second Prize $15 
IMPROVING SMALL CONE 

SPEAKERS 
By P. T. CROSBY Es 

329 East D Street, Oklahoma City, Okla. 

o. Third Prize $10 
PARALLEL TUBE MOUNTING 

m. By FRANK L. THOMAS 
1244 Irving St., N.W., Washington, D. C. 

All published Wrinkles, not winning 
ff prizes, will he paid for at a rate of two 

dollars each. 
The next list of prize winners will be 

published in the March issue. 
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First Prize 
AUTOMATIC SWITCH -STAND FOR 

ELECTRIC SOLDERING IRON 
By C. A. OLDROYD 

THE greatest help to quick and efficient 
wiring is undoubtedly a good electric 

soldering iron. Always ready for service, it 
develops no fumes or smell and automatically 
attains the required temperature. However, 
unfortunately, the electric soldering iron 
suffers from two defects; first, after some 
time the heater element is liable to burn out ; 

and second, the current consumption is con- 
stant whether the iron is used or not. 

In commercial shops the latter fact is no 
drawback, as the operator keeps his iron 
busy all day long; but the home builder 
must necessarily proceed at a much slower 
rate, with the result that the soldering iron 
often has long periods of rest while the cur- 
rent is turned on. As the heater clement 
develops constant heat the iron becomes very 
hot when it is not used for soldering; and, 
as a result, the wire of the heater is very 
liable to burn out. 

To lengthen the life of the heater element 
and to cut down the current consumption 
considerably, a simple automatic switch has 
been devised. This device is illustrated in 
the accompanying drawing and the experi- 
menter who wishes to possess one may build 
one at home quickly and inexpensively by 
the following directions given here. 

The switch forms a rest for the soldering 
iron; when the iron is lifted off the stand 
the full 110 -volt current passes through the 
iron; but, as soon as the iron is returned to 
the stand, a lamp is automatically placed in 
series with the electric iron. This cuts down 
the current consumption to one -half or less, 
as the iron has now merely to keep hot. 

The switch mechanism is quite simple to 
make, as the necessary parts can he taken 
from a discarded electric bell. All we need 
is the armature with flat spring and hammer. 
The hammer rod is bent to suit the diameter 
of the heater barrel of the electric iron, 
which will rest in the bend at M when the 
iron is not used. 

The flat spring at the other end of the 
iron armature is mounted on a small wood 
block. To make the rest more steady, the 
hammer is used as a stop to the movement 

-4- BALLAST LAMP 

CONTACT POINT 

BELL SPRING 

This soldering -iron stand is also an auto- 
matic switch which inserts a ballast lamp in 
series with the heater when the iron is not 

in use. 

of the contact gear. The end of the ham- 
mer rod is bent down, as shown in the 
sketch, and a positive bed for the hammer is 
provided by a hole countersunk in the hase. 

To make the action of the switch more 
certain without having to rely entirely on 
the strength of the flat spring, a strong spiral 
spring is mounted under the iron armature, 
forcing the latter upwards. 

SOLDERING IRON 

110 VOLTS BALLAST LAMP 

CONTACT SPRING 
Schematic diagram of the automatic switch - 

stand. 

Immediately above the contact point of the 
armature N lies a contact screw, also taken 
from an old bell. This is held in position by 
a metal strip screwed to the side of the 
wooden base. Care must be taken to get the 
contact points N and O properly lined up. 

The connections are shown in the sketch. 
One of the 110 -volt leads goes directly to 
the soldering iron, the other to the contact 
screw. The other lead to the soldering iron 
starts from the flat spring of the armature. 
The lamp is connected between the contact 
and the flat spring. 

When the iron is placed on the bent part 
of the hammer -rod, its weight forces the 
armature down. thus breaking the contact 
N -O, and the lamp is automatically con- 
nected in series with the iron. When the 
latter is lifted off, the armature swings up 
and shorts out the resistance lamp. 

The most suitable size for the lamp de- 
pends upon the consumption of the iron; for 

a small iron a carbon lamp of about 100 
watts may prove all right. The lamp can be 
mounted on the base itself, thus making the 
wiring shorter and simpler, or it can be 
located some distance from the iron and 
stand, say on a shelf or on the wall. 

To prevent breaking off any of the leads, 
it is advisable to tape them to the wood 
block and brass strip. 

Second Prize 
IMPROVING SMALL CONE 

SPEAKER 
By P. T. CROSBY 

IN this day of high -quality broadcasting, 
the listener using a speaker that does not 

reproduce the entire musical scale, or nearly 
so, is missing a great part of the joys of 
radio. The broadcasting stations hâve im- 
proved the quality of their transmitters, until 
present -day programs are practically per- 
fect; and radio reproduction is excellent - 
providing the receiver and reproducer are of 
the proper design. 

The large cone speaker is capable of re- 
production of the highest order, and when 
driven by a good radio receiver, will please 
the most critical. The users of the thou- 
sands of small, free -edge cone speakers sold 
during the past two years will 
be interested in learning of a 
simple, inexpensive way to trans- 
form these speakers into repro- 
ducing mediums that will com- 
pare very favorably with any of 
the speakers recently placed on 
the market. 

The drawing will serve to 
show the constructional details 
of the small cone speakers 

The tone -range of a small free - 
edge cone may be improved by the 
substitution of an eccentric -cone 
diaphragm as shown by dotted 
lines in Fig. L The details for 

cutting this are given in Fig. 2. FIG.1 

F `i2 / t 
AC HEDB 

DIAMETER 

/ Fi g.2 
ó * 
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referred to, all of them being constructed 
in this manner, or one similar. In all in- 
stances, the paper cone is as large as permis- 
sible, extending down to the base of the 
speaker. At first thought, it would seem the 
cone could not be made larger, because of 
this fact. However, by using a cone of the 
eccentric type, this obstacle can be overcome. 
With the peculiar shape of the eccentric 
cone, it need not be as large as the usual 
circular cone tb achieve the same result 
from a musical standpoint. 

In the table below the dimensions for ally 
desired size of cone are given. As the "short" 
side of the cone can extend down only to 
the base of the speaker, the cone conforming 
to this limitation should be chosen. For best 
results, the cone should be constructed of 
the special paper made for this purpose. 
However, any paper heavy enough to be self - 
supporting will serve quite well. 

The paper should be spread out on a 
smooth surface, and secured by a tack in 
each corner. The circular outline "D" is 
then drawn with a pencil, using a piece of 
string as the compass. The circle "E" is 
scratched on the surface of the paper, using 
a large blunt- pointed nail as the scratching 
tool. This line must be scratched quite deep; 
care being taken to see that the paper is 
not cut through, however. The paper is 
glued together along lines "A" and "B," and 
the outer edge of the resulting cone is then 
bent back to about a 45- degree angle along 
line "E," thereby making it self -supporting. 
Finally, the small cone "F" is glued to the 
apex of the large cone, which will then be 
ready for use. 

The following dimensions will be found 
suitable for the respective sizes of speakers: 
Dian 
Cone 

Inches 

Line 
"H" to "G" 

Inches 

Lines 
"A -H" and "B -H" 

Inches 
20 8 2 
22 81 21% 
24 9% 2% 
26 10g 2g 
28 11% 3 

The distance from "E" to "D" is % -inch 
regardless of the size of the cone: and the 
small apex cone "F" is also of the same 
dimensions in all cases. 

The improved reproduction obtained by 
the use of the larger cone will repay the 
builder many times over for the time spent 
in remodeling the speaker. 

Third Prize 
TWO DETECTOR TUBES 

MOUNTED IN PARALLEL 
IMPROVE QUALITY 

By FRANK L. THOMAS 

IN a superheterodyne receiver, when four 
stages of intermediate frequency ampli- 

fication are employed, the quality of repro- 
duction is frequently rather poor, simply be- 
cause the second -detector tube is overloaded. 
A method of overcoming this difficulty is to 
use two tubes, connected in parallel, in the 
econd- detector circuit; hut this is difficult, 

as in many cases it requires rewiring the 
receiver. 

A simple method for connecting two tubes 
in parallel, without making any changes in 
the wiring of the receiver is illustrated in 
the drawing on this page. The parts used 
are as follows: two standard UX -tube 
sockets; one panel, 5%x2% : inches ; one tube 
hase and three machine screws and nuts. 

In building the device mount the two tube 
sockets on the ends of the panel as illustrated 
and mount the tube base with a long machine 
screw in the center of the panel on the under 
side. Holes are then drilled in the panel. 
for bringing wires from the terminals of the 
tube base to the terminals of the two sockets. 
The method of wiring is clearly illustrated. 

This mounting makes it possible to use two 
tubes in a stage without changes in the wir- 
ing of the set. It is easy to build, and prevents 

overloading. 

The two sockets are connected in parallel to 
the corresponding prongs of the tube base; 
i.e., the wire from the grid terminal of the 
tube base connects with the grid binding post 
of each of the tube sockets, etc. Insulated 
wire should be used in making all con- 
nections, in order to prevent wires from 
short -circuiting in the tube base. 

After the unit has been constructed as 
described, the tube base is inserted in the 
receiver's second -detector socket, and a suit- 
able detector tube is inserted in each of the 
sockets of the unit. Provision must be made 
also for supplying the extra current for the 
second tube; that is, if a filament ballast is 
employed a larger size must be substituted 
or, in the case of a rheostat, it must be 
readjusted. 

A CONVENIENT MULTIPLE 
SWITCH FOR TESTING 

LOUD SPEAKERS 

A LOUD - SPEAKER control switch 
which makes it possible for the radio 

amateur to change from one speaker to an- 
other instantly, and without the bother of 
making new connections, is a handy piece of 
apparatus for the experimenter and also for 
the radio dealer. It enables one to make 

PAIRS OF 
BINDING 
POSTS 0 0 0 0 

Z0 z i o 0 p t 
® 1 

HALF OF 
PHONOGRAPH 

RECORD. 

SCREW SWITCH SHELF ") 
SWITCH POINT ARM 

FRONT VIEW 

TO SET if WIRE 
CONNECT ION S 

BACK VIEW 

The switch illustrated above shows one way 
in which old phonograph records may be used; 
with this it is possible to change from one 

speaker to another almost instantly. 

791 

more accurate comparisons when testing 
speakers, because of the quickness with 
which the change may be effected, and is 
ideal in sales demonstrations. In the home 
it may be used to connect loud speakers in 
different rooms of the house. 

The illustration herewith shows a simple 
switch of this type which may be constructed 
in any home workshop. Five loud speakers 
may be connected to the unit described and, 
if desired, it may easily be made larger. The 
parts used in the construction are as fol- 
lows: one discarded phonograph record; ten 
binding posts; one switch arm and five 
switch points. 

When constructing the switch, the phono- 
graph record is first cut in half, and one 
half is discarded. Next, ten holes are 
drilled at equal distances around the rim of 
the record and the ten binding posts are 
mounted. For installing the switch a 4- 
inch hole in the central portion of the record 
is required and five holes for the switch 
points must he drilled in the semicircle made 
by the contact arm. An additional hole may 
he drilled in each of the lower corners of 
the record for mounting purposes. 

The wiring of the switch is clearly shown 
in the drawing. First, starting at the left 
mark every other binding post "I," and then 
mark the remaining binding posts "2 ". Now 
connect each of the switch contacts with one 
of the binding posts marked "1;" and con- 
nect together all the binding posts marked 
"2." When connecting the switch to the 
receiver, use the switch arm as one terminal 
and a wire joining the binding posts marked 
"2" as the other. 

In operating the switch as many as five 
loud speakers may be connected at one time. 
One terminal of each loud speaker is con- 
nected to a binding post marked "2," and 
the other terminal to a binding post marked 
"1." By changing the position of the switch 
arm any one of the five loud speakers may 
be connected with the radio receiver. 

-Contributed by L. B. Robbins 

A SIMPLE AND INEXPENSIVE 
BATTERY CHARGER 

T ss no longer necessary for the amateur 
1 to have a discharged storage battery, even 
if he cannot afford to buy a battery charger. 
By using the circuit illustrated in these 
columns it is possible to assemble a battery 
charger at practically no cost. The rectifier 
may be a burnt -out tungar -type tube which 
has been discarded; and the only other ap- 
paratus which it is necessary to purchase is 
a Ford spark coil. This can be obtained for 
a few cents from any dealer in second -hand 
auto parts. 

In place of using a step -down transformer 
to reduce the voltage of alternating current 
to the value required for charging a storage 
battery, an electric iron is connected in 
series with the 110 -volt circuit. The size of 
the electric iron used will determine the cur- 
rent received by the battery. Irons con- 
suming between 200 and 600 watts may be 
used for the purpose. 

In wiring the charger the primary winding 
of the spark coil is connected across the 
storage battery with a small switch in series 
to complete the circuit. The secondary 
winding of the coil is connected in shunt 
with the filament terminals of the rectifier 
tube. To place the charger in operation, 
connect the 110 -volt A.C. circuit by closing 
the switch Sw 1. Next, close the switch 
Sw 2 until the high voltage from the spark 
coil causes an arc to bridge the break in the 
filament. Now the switch Sw 2 may be 
opened; as the house current, which is pass- 
ing through the rectifier, will keep the fila- 
ment hot. 

When using this charger it is important 
that the storage battery be entirely discon- 

(Continued on page 824) 
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RADIO 
manufacturers are invited o send to RADIO NEWS LABORA- 

TORIES samples of their products for test. It does not matter whether 
or not they Advertise in RADIO NEWS, the RADIO NEWS LABORA- 
TORIES being an independent organization, with the improvement of radio 
apparatus as its aim. If, after being tested, the instruments submitted 
prove to be built according to modern radio engineering practice, they will 
each be awarded a certificate of merit; and a "write -up," such as those 
given below, will appear in this department of RADIO NEWS. If the 
apparatus does not pass the Laboratory tests, it will be returned to the 
manufacturer with suggestions for improvements. No "write -ups" sent by 

A.C. TUBE 
The vacuum tube (type M -26 

shown) submitted by the C. E. 
Manufacturing Co., Inc., 702 Eddy 
Street, Providence, is of the A.C. 
type and uses the A.C. house- light- 
ing current, stepped down to l' /a 
volts, for the direct heating of the 
filament. The normal filament cur- 

WUl 
rent is 1.05 amperes. The tube's 
amplification constant, taken from a 
set of six, is 8.2 and its plate im- 
pedance at 90 volts is approximately 
11.000 ohms. This tube has a stan- 
dard UX base and can be used suc- 
cessfully as an amplifier either in 
radio- or in audio -frequency stages. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2149. 

RECTIFIER TUBE 
The rectifier tube (type 12-80 

shown) submitted by the same com- 
pany, is of the full -wave type. Its 
oxide -coated filament operates norm- 
ally at a dull red heat and requires 
2 amperes at t volts. This rectifier 

is designed to be used in radio 
power- supply units and has a rated 
maximum output of 125 milliamperes. 
Its rated maximum plate voltage is 
300 volts, per plate. It is equipped 
with a standard UX base. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2150. 

CAPACITY CONNECTOR 
The capacity connector shown, sub- 

mitted by the Tyrman Electric Cor- 
poration, 143 W. Austin Avenue, 
Chicago, Illinois, is designed to sim- 
plify the varying problems of wiring 
radio receivers and to avoid, to a 
certain extent, the use of additional 
by -pass condensers. it consists of 

six thin brass strips, each approxi- 
mately 43% inches long and 1 inch 
wide, all molded in bakelite and 

forming a rigid bar. Each of the 
brass strips is intended for a lead 
from one terminal of a battery ( "A ", 
"ll" or "C ") and is provided on 
both sides with lugs 1 inch long for 
the connection with the transformers 
and sockets. The capacity between 
each two consecutive strips is ap- 
proximately .002 mf. This capacity 
connector allows quick receiver as- 
sembly and protects to a consider- 
able extent against errors in wiring. 

AWARDED THE RADIO NE \VS 
LABORATORIES CERTIFICATE 
OF 3IERIT NO. 2155. 

VACUUM TUBE 
The vacuum tube (type 1.1X -281) 

submitted by the Radio Corpora- 
tion of America, 233 Broadway, 
New York City, is of the half - 
wave rectifier type. Its ribbon fila- 
ment is of the oxide -coated type 
and operates at red heat. The 
heating current is 1.25 amperes at 
7% volts A. C., to be obtained from 
one of the windings of the same 
transformer which supplies the plate 

voltage. The maximum rated plate 
voltage is 750 volts A. C. and the 
maximum output is 110 milliamperes 
D. C. This rectifier is designed for 
"B" power-supply units operating on 
A. C. For full -wave rectification 
two tubes must be used. Although 
intended for use in devices with a 
heavier output, the UX -281 may be 
used successfully in power units de- 
signed for the UX -216. Like the 
('X -280 described above, this recti- 
fier has a large RCA standard UX 
base, which fits either the navy- or 
the push-type sockets. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2180. 

VACUUM -TUBE SOCKET 
The tube socket shown, submitted 

by the American Radio Hardware 
Company, 135 Grand Street, New 
York City, is of the spring suspen- 
sion type and of extremely simple 
construction. The four specially - 
shaped, tinned phosphor- bronze 

manufacturers are published in these pages, and only apparatus which has 
been tested in the Laboratories and found of good mechanical and electrical 
construction is described. As the service of the RADIO NEWS LABORA- 
TORIES is free to all manufacturers, whether they are advertisers or not, 
it is necessary that all goods to be tested be forwarded prepaid, otherwise 
they cannot be accepted. Apparatus ready for, or already on, the market 
will be tested for manufacturers free of charge. Apparatus in process of 
development will be tested at a charge of $2.00 per hour required to do the 
work. Address all communications and all parcels to RADIO NEWS 
LABORATORIES, 230 Fifth Avenue, New York City. 

springs are riveted to a small Bake- 
lite disc which is provided with holes 
for the tube prongs. Two holes at 
the other end of each spring permit 
the attachment of the socket to the 
baseboard or sub -panel by screws or 
rivets. This socket is designed for 
tubes with the standard UX base, 

and insures a perfect contact with 
the prongs of the tube. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2188. 

RADIO SUB -PANEL 

Id bt7eVqbO,tld`00¿ocÿob 
el iel°oo'°oe' óo'00'°09°o 

milted by the Uradio Units tompany, 
P. O. Box 84, Salt Lake City, Utah, 
is of hard rubber, 6x16x3/16 inches. 
It is drilled and provided with phos- 
phor-bronze springs for seven tubes. 
The grid and plate springs are 
designated on the bottom of the 
panel in order to facilitate wiring. 

AWARDED TIIE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2189. 

AERIAL KIT 
The ":\ero" indoor aerial kit 

shown, submitted by Swan- llaver- 
stick, Inc., Trenton, N. J., consists 
of 100 feet of specially insulated 
cord and a set of 12 enameled -head 
tacks. The cord is made of 12 tinsel 
strands covered with braided insula- 
tion, and is extremely flexible. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2194. 

LAMP- SOCKET ANTENNA 
The lamp-socket antenna shown, 

submitted by the same company, 
comprises a receptacle formed on a 
standard lamp -socket plug, and a 
special plug therefor, containing a 
fixed condenser and provided with 
two binding posts for the leads to the 
receiver. 'l'he results obtained, by 
connecting several receivers soeces. 
sively, through this device to the 
bouse lighting line, were satisfactory, 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2195. 

HEAVY -DUTY RHEOSTAT 
The midget type heavy -duty rheo- 

stat shown, submitted by the Carter 
Radio Company, 300 S. Racine Ave- 
nue, Chicago, Illinois, is of the one - 
hole- mounting type, and is construct- 
ed almost entirely of metal. The 

resistance strip is g inch wide and 
has a thin flat resistance wire. The 
rheostat is rugged and compact and 
capable of carrying relatively heavy 
currents without overheating. The 
contact arm runs very smoothly and 
provides a very good contact with 
the resistance wire. This rheostat 
has a value of approximately l4 ohm 
and especially adapted to radio re- 
ceivers using the new A.C. tubes of 
the low- voltage type. 

AWARDED THE RAD10 NEWS 
LABORATO RI ES CERTI FI CAT 
OF MERIT NO. 2191. 

GRID STABILIZER 
The grid stabilizer shown. sub- 

mitted by the I)aven Radio Corpo- 
ration. Newark, N. J., comprises an 
enameled resistance wire, wound on 

a glass tube 1 Va inches long and %s 

inch in diameter; at its ends the 
tube has two brass caps to which are 
soldered the ends of the resistance 
wire. Any standard grid -leak 
mounting can be used in connection 
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with this unit. This stabilizer is 
available in different resistance 
values, from 200 ohms up to 750 
ohms. The measured values have 
been found to be very close to the 
rated; the maximum deviation from 
the average did not exceed l'' /s per 
cent. 

AWARDED THE RADIO NEWS 
LABORATORIES (E.RTIFJCATE 
OF MERIT NO. 2197. 

SUB -PANEL BRACKET 
The sub -panel bracket shown, sub- 

mitted by American Radio Hard- 
ware Company, 135 Grand St., Ne 
York City, is stamped (tom shrrt 

aluminum 1/32 of an inch thick, is 
11 inches long and 2 inches high. 
This bracket is sturdy and will meet 
the needs of a radio set builder 
using a wide sub -panel. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2198. 

FIXED CONDENSER 
The fixed condenser shown, sub- 

mitted by the Carter Radio Company, 
300 S. Racine Avenue. Chicago, Illi- 
unis, is of the mica type. The capac- 
ity element is molded entirely in 
bakelite which protects it from mois- 
ture, and changes of temperature. 
The lugs of this condenser may be 

soldered, or connected with screws 
and nuts to the wiring of the cir- 
cuit. The measured capacity has 
been found to be close to the rated 
value. This component is available 
in different capacity values. 

AWARDED TIIE R.\DIO NE \ \'S 
L.\ltORATORIES CERTIFI CAT 1: 

OF MERIT NO. 2199. 

LONG -WAVE R.F. TRANS- 
FORMER 

The radio frequency transformer 
(type 8 -80 shown) submitted by the 
Tyrman Electric Corporation, 143 W. 
Austin Ave., Chicago, Ill., is of the 
air -core long -wave type, and can be 
used in receivers of the superhetero- 
dyne type. The primary and second- 
ary are wound on two concentric 
bakelite tubes, each two inches long. 
and respectively 13/16 inch and 1 

inch in diameter. 'l'he fixed condenser 
across the secondary tunes it very 
sharply to approximately 346 kc. 
This transformer is enclosed in a 
neat Bakelite casing and has its 
terminals so spaced that it will 
allow the use of the capacity con- 
nector ment icnx-d :!ove. 

AWARDED TIIE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2200. 

R.F. TRANSFORMER 
The radio -frequency transformer 

(type 8 -70) submitted by the same 
company, is identical in appearance 
with the 8 -80, and differs from it only 
in the winding. Its primary consists 
of a few turns of very fine enameled 
wire wound on the inner tubing, 
while the secondary has 124 turns 
and is wound on the outer bakelite 
tubing. The inductance of the sec- 
ondary is approximately 280 micro - 
henries, and it covers the broadcast- 
band range in connection with a 
00035 -mf. condenser. It is designed 
for use in tuned- radio- frequency 
stages. 

AWARDED TIIE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2201. 

OSCILLATOR COUPLER 
The radio- frequency transformer 

(type 8-71) submitted by the same 
company, is similar in construction 
to the 8-70, but has a different wave 
range. It covers, in connection with 
its .00035 -mf. condenser, a band 
between 160 to 360 meters; and it 
may be used successfully as an oscil- 
lator coupler in circuits of the super- 
heterodyne type equipped with long- 
wave transformers of the 8 -80 type. r 

AWARDED TIIE RADIO NEWS 
I_. \latltATORIES CERTIFICATE of MERIT NO. 2202. 

VACUUM TUBE 
The vacuum tube shown, submitted 

by W. T. Grant Company. 455 
Seventh Avenue, New York, N. Y., 
is of the 201A type and has a stand- 
ard UX base. The characteristics 

of this tube are those of standard 
tuiles of the same type; and its oper- 
ation, either as a detector or ampli- 
fier in audio or radio stages, is 
satisfactory. 

AWARDED TIIE RADIO NEWS 
L. \111114,N.Tom ES CERTIFICATE 
OF MERIT NO. 2203. 

GRID LEAK 
The grid leak shown, submitted by 

Gardiner & Hepburn, Inc., 21st & 
Washington Avenue, Philadelphia, 
l'a., is of the adjustable type. A 
glass tube approximately IV, inches 
long and ; -s inch in diameter, is 
hermetically sealed at loth Buds with 

metallic caps, and is partly filled 
with a highly resistive liquid in 
which are immersed two concave tri- 
angles which are soldered to the caps. 
Under operating conditions, this de- 
vice is kept in a horizontal position 
by its grid -leak mounting. By rotat- 
ing the tube around its horizontal 
axis, the degree of immersion of the 
triangles is varied, thus causing a 
variation of the resistive path be- 
tween the caps. This grid leak per- 
mits of very fine adjustment and is 
noiseless. It fits almost any standard 
type of grid-leak mounting. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2204. 

MULTIPLE SPEAKER SWITCH 
The "Comparator" shown, sub- 

mitted by Temple, Inc.. 213 South 
Peoria Street, Chicago, Illinois, 
is a device very useful in com- 
paring different loudspeakers or 
phones. The conical, molded Bake- 
lite housing has five pairs of Carter 
tip jacks, arranged in two . rows. 
One wire of the connecting cord is 
attached to all the jacks of the 
lower row, while the other wire of 
the same cord can be connected in 
turn to any of the jacks of the upper 
row through a rotating switch, which 
insures a very good contact. 

AWARDED THE k. \UlbI NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2205. 

BATTERY SWITCH 
The battery switch shown. sub- 

mitted by Einar letzen, Nordana, 
Sweden, is light and very well built. 
The interesting feature about it is 
that it is equipped with a fuse be- 

tween the connections to "11 -" and 
to the "A" battery, to protect the 
tubes from burning out in case of 
an accidental wrong connection. 

AWARDED TIIE RADIO NEWS 
LAIIORATORI ES CERTIFICATE 
OF MERIT NO. 2206. 

AUDIO -FREQUENCY TRANS- 
FORMERS 

The audio -frequency transformer 
(type .\.F. 3 shown) submitted by 
Ferranti, Inc., 130 West 42nd 
Street, New York City, m of excel- 
lent mechanical and electrical design. 
It has a very large core and its 
windings are stub- divided in order to 
reduce the distributed capacity. The 
amplification characteristic of this 
transformer, tested in connection 
with a 201A tube between 128 and 
5,000 cycles, has been found to be 
very good. This transformer is en- 
closed in a neat black pressed -steel 

case, and has a built -in 
pressed-steel 

con- 
denser across the primary. 

AW.\Rlfl:I) TIIE RADIO NEWS 
LA BOR.\'l'ORI ES CERTIFICATE 
OF MERIT No, 2207. 

The audio -frequency transformer 
(type A.F. 4) submitted by the same 
company, is similar in construction 
to the A.F. 3, except that it is 
slightly smaller in dimensions. With- 
in the limits of the most -used audio 
frequencies its amplification per- 
formance is very good. 

AWARDED TIIE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2208. 

OUTPUT TRANSFORMER 
The output transformer (type OPI 

shown) submitted by the same com- 
pany is constructed on the same 
principles as the transformers de- 
scribed above. It has a ratio of 1:1 
and is designed for use in the plate 
circuit of the last audio tube, in 
order to prevent the relatively -heavy 
D.C. component of the last tube 
from flowing through the loud 
speaker windings. ln this way, this 
transformer protects the windings 
from burning out and prevents the 
continuous pull on the armature 
which would be caused by the di- 
rect current from the plate. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2209. 

LOUD SPEAKER 
The "Sensory" loudspeaker shown, 

submitted by the Heinemann Elec. 

tric Company, 1736 N. Fifth Street, 
Philadelphia, l'a., is of the cone 
type. The paper cotte, which is 8% 

79J 

inches in diameter, is partly covered 
with a felt cloth; it is of the free - 
edge type and protected from injury 
by a metallic housing, of simple 
and pleasing appearance. The re- 
production of speech and music is 
very satisfactory. 

AWARDED TILE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2210. 

LONG -WAVE R.F. TRANS- 
FORMER 

The "Magnaformer." type R.F. - 
61 shown, submitted by the Radiart 
Laboratories Company, Chicago, Illi- 
nois, is a long -wave radio-frequency 
transformer of the air -core type. 
with a secondary, tuned by a built- 
in fixed condenser, to approximately 
70 kc., and may be used convenient- 
ly in radio receivers of the super- 

heterodyne type. This transformer 
is very well built and is of very- 
neat appearance. 

AWARDED TIIE RADIO NEWS 
LABORATORIES CERTIFICATE. 
OF MERIT NO. 2211. 

A.C. TUBE 
The "Magnatron" tube (type 226 

shown) submitted by the Connwey 
Electric Labs., Magnatron 111dg., 

Hoboken, N. J., is of the A.C. type; 
its filament operates from the house 
lighting line through a step -down 
transformer. The heating current is 
1.05 amperes, with IV, volts across 
the filament. The amplification con- 
stant is 8 and the plate impedance 
approximately 11,000 ohms. The 
outstanding feature of this tube is 
that the filament leads are not 
soldered to the heavy prongs, but 
connected to two binding posts on the 

rim of the Bakelite base; the filament 
prongs make no connection to the 
elements. This arrangement allows 
the use of those tubes in almost any 
set built for D.C. operation, without 
complicated changes in the wiring of 
the set. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2212. 

VACUUM TUBE 
The vacuum tube -hnwu, submitted 

by the Jaeger Rr.e:arch Laboratories, 

ï 
It 

Ell 
Inc., \Weehawken, N. J., is of the 
201A type and uses a standard UX 
base. It operates very satisfactorily 
as either a detector or an amplifier, 
in radio or audio stages. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2213. 
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Letters from Home Radio Set Constructors 
GETTING A NEW KICK OUT OF RADIO 

Editor. ¡(noto NEWS: 
I finished building the "Special Short-Wave 

Broadcast Receiver," shown in the October issue 
of RADIO NEWS, last S lay. I hooked it up, 
using three 201:\ tunes with 93 volts "It ", and 
listened to Marconi station 5S\' for three hours. 
'l'he music and announcing came in perfectly, 
Thanks for interesting me in short -wave receiving. 

ALAN M. PAINTER, 
43 East Elm Street, Wollaston, Mass. 

Editoe, RADIO NEWS: 
I have built the RADIO NEWS Short-Wave set and 

have had very fine results. I had 55W, Chelms- 
ford, England, three times in a week on two toles. 
On one of these occasions he was loud enough to 
be heard distinctly on my loud speaker. I am using 
Pilot condensers and home -made coils. 

The December RADIO NEWS is certainly a de luxe 
number. The article on "Old Sleuth the Milliam- 
meter" is worth twice the price of the copy. 

CARL W. BEESE, 
146 Market St., Hamilton, Ont., Canada. 

(This station is working in connection with the 
British Broadcasting Company, in experiments lead- 
ing toward relays of programs across the Atlantic 
for rebroadcasting in America. It is reported oper- 
ating on 24 meters. and lias an input of 25 kilo- 
watts, maximum.- Emma.) 

EVERY CIRCUIT HAS ITS DAY 
Editor, RAOm Xi.ws: 

Just a note of appreciation of your magazine. 
I am a radio repairman, and work for one of the 

LETTERS 
for this page should be as 

short as possible, for so many are re- 
ceived that all cannot be printed. Unless 
a set is made from a published descrip- 
tion, a schematic sketch should be sent; 
photos can be used only to illustrate a 
novelty, and then only if large and very 
clear. Inquiries for information not given 
here should be sent to the constructor 
direct; but he should NOT be asked to 
furnish data already published, here or 
elsewhere. 

This department is for free discussion 
to the extent that space permits; but 
RADIO NEWS accepts no responsibility 
for the opinions of readers as to the rela- 
tive merits of apparatus and circuits. 

large battery companies here; so I have a letter 
chance to compare sets than the average individual. 

I., ,cat ,n el,, ,rgunuut, I find that. 
tube for `tu I e, the old t hree-c irai it tuner has no 
equal. I sat down tonight and over the phones 
picked up some 35 stations, not high -power; most 

of them I could have switched to the loud speaker. 
I am using three stages of A.F., first stage At- 
water Kent and last two Karas, and the volume is 
terrific, and not much distortion except on very 
strong Chicago and St. Louis stations. I find a 
variable grid leak helpful and almost necessary on 
extreme 1)X, I have verifications from l'\VX. 
Havana, and a bunch of others, and have picked 
up Alaska and Mexico City; so others can have 
their T. R. 115, and neuts, etc.; and I will stick 
to the old three -circuit tuner. 

I have been reading RADIO NEWS for a long 
time, and commend you on the way you get it up 
and the way of presenting circuits you adopted 
last year. I think it was a great step forward in 
encouraging the home constructor; and also the 
review of circuits published in other magazines. 
Thanking you for the best radio magazine going. 

EDWARD A. RUTLEDGE, 
803 West Monroe St., Bloomington, Illinois. 

(Though, in the matter of getting distance, 
nothing has ever exceeded the simple regenerative 
set in the hands of an expert, so much interference 
with reception lias been occasioned by its misuse 
in the hands of the unskillful that I(ADIO NEWS 

(Continued on page 8 72) 

LIST OF BROADCAST STATIONS IN THE UNITED STATES 
(Continued fe,,on r,i,n 701) 

Radio 
Call 

Latter 
BROADCAST STA. 1..1 g% 

Location 3. a; 
wJßu Lewisburg. Pa 214 100 
WJBW New Orleans. La .. 238 311 
WJBY (Gadsden, Ala 231 50 
WJBZ Chicago Heights. III 208 100 
VOID Mooseheart, Ill 366 1000 
WI KS Gary. Ind 232 5011 
WJPW Ashtabula, Ohio 208 30 
WJR -WCX ?Pontiac, Mich 441 5000 

r 
(Also 32 meters. __ watts) 

WJZ thew York. N. Y 454 30,000 
(3XL, 59.9e meters. 30 k.w.) 

WKAQ San Juan, Porto Rico 322 500 
W KAR Fast Lansing. Mich. . . 285 500 
W KAV Laconia. N. 11 224 59 
W KB B Joliet, III 216 150 
WKBC Birmingham, Ala 219 10 
WKBE Webster Maas 229 100 
WKBF Indianapolis, Ind 2.52 250 
WKBG Chicago. Ill. (portable) 201 109 
WKBH La Crosse. Clin 220 501 
W KB I Chicago, Ill 216 51) 
W KB Monroe, Mich 205 15 
WKBN Youngstown, Ohio 214 50 
WKBO Jersey City. N. J 219 501 
W KBP Battle Creek. Mich 213 50 
W KB Q New York, N. Y 219 500 
W K B S Galesburg. III. 217 100 
W KBT New Orleans, La 252 50 
W KBV Brookville, Ind 217 101 
W KB W Buffalo, N. Y 217 500 
WKBZ Ludington, Mich 200 15 
W NOR }Kenosha. Ws 248 15 
W KEN Kenmore. N. Y 204 250 
W KJC Lancaster Pa 252 50 
WKRC t'indnnati, Ohio 246 500 
WK Y Oklahoma City. Okla 258 150 
W LAC- W DAD Nashville, Tenn. 225 1000 
W LAP Louisville, Ky 268 30 
WLB Minneapolis, Minn 246 500 
W LB Muncie. Ind 210 50 
WLBF Kansas City, Mo 210 50 
WLBG Petersburg. Va 214 101 
W LB Farmingdale. N. Y 232 30 
W Le I East Wenonn. Ill 238 250 
WLBL }Stevens Point, Wisc 333 1001 
WLBM Cambridge, Maas 231 50 
WLBN Chicago. III. (portable) 204 50 
W LBO Galesburg, In 217 100 
W LB Q Atwood, Ill 203 25 
W LB R Rockford, III 248 15 
WLBT Crown Point. Ind 248 50 
WLBV Mansfield. Ohio. 207 50 
W LB W 011 City, Pa 294 501) 
W LB X Long Island City, N. Y. 201 250 
WLBY Iron Mountain. Mich. 210 50 
WLBZ Dover- Foxcroft, Me 208 250 
W LC 1 Ithaca. N. Y ...... 248 50 
WLEX Lexington. Mass 216 5 

WLIB See WON 
WLIT Philadelphia, Pa 405 500 

, Allowed higher daylight power Standard 

CFAC Calgary, Alta 435 500 
CFCA Toronto. Ont 357 500 
CFCF Montreal. Que 411 1850 
C FC H Iroquois Fall), Ont 500 250 
CFCN Calgary. Alta 435 18101 
CFCQ Vancouver, B. C 411 1(1 

CFCT Victoria, B. C 330 500 
CFCY Charlottetown, P.E.I 312 100 
CFGC Brantford, Ont 297 50 
CFJC Kamloops, B. C 268 15 
CFLC Prescott, Ont 297 50 
CFM( KIngSmn, Ont 268 20 
CFNB Fredericton, N. B. 248 25 
CFQC Saskatoon. Sask 330 500 
CFRB Toronto, Ont 291 1000 
CFRC Kingston, Ont 268 500 
CFYC Burnaby, B. C 411 500 
C HCS 
CHC Y 

Hamilton, Ont 
Edmonton. Alta 

341 
517 

j0 
20 

Radio 
Call 

Letter 
BROADCAST STA. é. ói 

Location 3f a3 

WLS tt'Iiii -,C . III 345 
WLS1 "r WDWF 
WLTH Brooklyn, N. Y 256 
WLTS Chicago, III 484 
WLW tcinclnnatl, Ohio 428 

(Also 52.02 meters. 25(1 watts) 
WLWL tKeuroey, N. J. 370 
W MAC ('azenovia, N. Y 225 
W MA So. Dart mous h. Masi 416 
W MA K Tonawanda. N. Y 545 
WMAL Washington. D. C 242 
W MAN Columbus. Ohio 234 
W M A Q Chicago. Ill 447 
WMAY St. Louie. Mo 248 
WMAZ \Tacon. Ga 270 
W MBA Newport. R. I. (port ) 204 
WMBB t('hirilgo, Ill 252 
WMBC Detroit, Mich 214 
W M B D l'ourla Heights. III.. 205 
WMBE St. Paul, :Minn 208 
WMBF Miami Beach. Fla 381 
WMBG Richmond. Va 212 
WMBH Juplln, Mo 204 
WMB I tAddison, III 263 
WMBJ NI onesaen, Penna 232 
WMBL Lakeland. Fla 929 
WMBM Memphis. Tenn 210 
W MB Auburn. N. Y 220 
WMB Q Brooklyn, N. Y 204 
W MB R Tampa, Fla 252 
WMBS Lemoyne, Pa 234 
W M B W Youngstown, Ohio 214 
WMC Memphis, Tenn 517 
WMCA `New York, N. Y . . 370 
WMCO Saginaw, Mich 219 
WMES Boston, Mass 211 

234 
207 

WMPC Lapeer, Mich 
W M RI Jamaica, N. Y 
WNAC -WBIS Boston, Mass.... 461 
WOAD Norman, Okla 240 
WNAL (Inlaha, Neb 258 

(Also 105 meters, 50 watts) 
WNAT Philadelphia, Pa 288 
WNAX Yankton, S. D. ((lay) 278 
WNBA Forest Park, Ill 208 
WNBF Endicott, N. Y 207 
WNBH New Bedfor(1, Masi 261 
WNBJ Knoxville. Tenn 207 
WNBL Bloomington, 111 200 
W N BO Washington, Pa 211 
W N B Q Rochester, N. Y 203 
WNBR Atemphls, Tenn 229 
WNBT Elgin, Ill. (time sigs.) 35.5 
WNBW Carbondale, Pa 258 
WNBX Springfield, Vt 242 
WNBZ Saranac lake. N. Y 232. 
WNJ Newark, N. J 268 

(fias short-wave transmitter) 
WNOX Knoxville, Tenn 26.5 
W N RC Greensboro. N. C 221 
WNYC New York, N. Y 525 

or constant -frequency transmission. 1Re 

CHGS 
CHIC 
CHMA 
CHML 
CHNC 
CHNS 
CHPC 
CHRC 
CHSC 
CHUC 
CHWC 
CHWK 
CHYC 
CJBC 
CJBR 
CJCA 
CJCJ 
CJ GC 
CJGX 

5000 

2.50 
1011 

5000 

2000 
500 
500 

500 
50 

1000 
100 
500 
100 

5000 

2:51) 
1(1 

500 
50 

100 
5000 

51) 
50 
10 

100 
100 

250 

5()50 

5(X1 

50 
:10 

500 
500 
250 

100 
254) 
200 

50 
250 

15 
15 
15 
20 

500 
5 

10 
10 

250 1 
500 

Radio 
Call 

Letter 

of x 
BROADCAST STA. 

.1g 

Location 3f 3 
WOAI soli Antonio, '1'rx..... 500 5000 
WOAN Lawrenceburg, Tenn.. 285 250 
WOAX Trenton, N. J 240 500 
WOBQ New York. N. Y 309 500 
WOBR Shelby. Ohio (portable) 204 10 
WOBT Union City, Tenn 205 15 wosu Charleston, W. Va 268 50 
WOC Davenport, Iowa 375 5000 
WOCL Jamestown. N. Y 224 
WODA Paterson, N. J 294 10110 
W01 Ames, Iowa 265 25(01 
WOK }Chicago, III 252 5000 
WOKO Peekskill, N. Y 21e, 2541 
WO KT Rochester. N. Y 210 501 
WOMT Manitowoc, Wis 222 100 
WOO Philadelphia, l'a 349 501 
WOOD tGrand Rapids. Mich. 261 54)0 
WOQ Kansas City. Mo 341 250 
WOR }Kearney. N. .1 422 5000 

(Also 65.4 meters, 50 watts) 
WORD }Batavia, Ill . 252 5000 
WOS Jefferson ('Ity, Mo.... 361 500 
WOW Omaha. Nebr 508 1001 
WOWO Fort Wayne, Ind. 229 25(5) 
WPAP(A see WQAOO' 

1000 watts) 

WPCC Chicago, Ill 224 
WPCH }New York, N. Y 326 
WPEP Waukegan, Ill 216 
WPG Atlantic City, N. J 273 
WP RC Harrisburg, l'a 210 
WPSC SmteCollecgge. Pa. (day) 300 
WPSW Philadelphia, Pa 203 
WPTF Raleigh, N. e 545 
WPUB New York, N. Y 2:t6 
WQAA Parkenhurg, Pa 216 
W QAE Springfield, Vt 250 
WQAM Miami, Fla 384 
WOAN Scranton. Pa 231 
WQAO-WPAP 1Cliffside, N. J .395 
WQBA Tampa Fla 238 
WQBC Utica, Mies (day) 216 
WQJ Chicago, III .. 447 
WRAF Laporte, Ind.. .... 208 
W RA H Providence, It. I 200 

(Has short-wave transmitter) 
W RA K Escanaba. Mich 283 
W RA M Galesburg, III 248 
WRAV Yellow Springs, Ohio 297 
W RAW Reading. Pa 238 
W RA Philadelphia, Pa 213 
WRBC Valparaiso, Ind. 238 
WRC Washington, D. C.....468 
WRCO Raleigh, N. C 217 
WRCV Norfolk, Va 210 
WREC }Memphis, Tenn 254 
WREN Lawrence, Kan 254 
WRES lu row. Mims 217 
WRHF Washington,D.C.(day) 322 
WRHM }Minneapolis. Minn 201 
WRK Hamilton, Ont 205 

mote Control. 

LIST OF CANADIAN BROADCAST CALLS 
Summerslde, P. E. L 264 
Tairont,,, Ont 357 
Edmonton, Alta 517 
Mt. Hamilton, Ont 341 
Toronto, Ont 357 
llalifax, N 8. 322 
Vancouver, B. C 411 
Quebec, Que 341 
Ilnity, Seek 268 
Saskatoon, Sask 330 
Regina Sank 312 
Chllliwack, B. O 248 
Montreal. Que 411 
Toronto. Ont 291457 
Regina. Bask 312 
Edmonton, Alm 517 
t misery, Alta 435 
London, Ont 330 
York(on, Sisk 476 

25 
500 
250 

50 
50:1 
100 

1000 

50 
500 

15 

750 
500 
506 
500 

500 
500 

Cl OR Ses Island, B. (' 291 
CJRM Moose Jaw, Sank 297 
Cl SC Toronto, Ont 357 
Cl WC Saskatoon. Sask 330 
CJ VC *arbor.. Ont 291 
CNAC Montreal. Que 411 
C KCD Vancouver. B. C 411 
C KC 1 Quebec, Que 341 
C KC K Bask 312 
C KCL TorontoReglan, , Ont 357 
C KCO Ottawa Ont 43.5 
C KC R St. George Ont 258 
CKCV Quebec Que 341 
C KC W Bowmunville Ont 312 
C KCX Toronto Ont 291 
CKFC Vancouver, B. C 411 
CKLC Red Deer. Alta 257 
C KMC CobsIL Ont 248 
CKNC Toronto, Ont 357 

500 
501 
2741 

5000 
100 
501 

50 

500 
500 

50 
750 
250 
500 
2.50 
100 
5(01 
101i 
250 

50 
511 

100 
101 
250 
2741 
500 

ÌÓfÌ 
.5O 

7.511 I 

ill I 

150 
1001 
100 l 

Radio 
Call BROADCAST STA. 

Lattes Location 
Li i; 
3É i3 

WRM Urbana, III 273 500 
WRMU New York. N. Y. (port) 201 100 

(2X AO, ship. 105,9 meters, 100 watts) 
WRN Y ¡New York, N. Y 3_' 6 500 

(Also 30.91 meters. 500 watts) 
WRPI Terre Haute, Ind 208 100 
W RR llnll :w, Tex 461 500 
WRRS Racine, 159x. 248 50 
WRSC Chelsea, Mata 211 100 
WRST stay Shore, N. Y 211 250 
WRVA Richmond, Va 254 1000 
W SA I t('Indnnatl, Ohio 301 5000 
WSAJ Grove City, Pa. 224 250 
WSAN Allentown, Pa 222 100 
WSAR Fall River, Mass 2h12 100 
WSAX Chicago, Ill. (port) 201 100 
WSAZ Huntington, W. Va.., 242 100 
WSB Atlanta. Ga 476 1000 
WSBC Chicago, III 2:12 500 
WSBF St. Louis, Mo .. 258 254) 
WSBT South Bend, Ind 238 500 
WS DA ter WARS. 
WSEA Virginia Beach. Va 263 250 
WS I X Springfield, Tenn 213 151) 
WS KC Bay City, Mich 273 250 
WSM Nashville, Tenn 337 5000 
WSMB New Orleans, La 297 501 
WSMK Dayton, Ohio 297 20(1 
WS OE Milwaukee. W'Is 270 250 
WS RO Middletown, Ohio 236 100 
WSSH Boston, Mass 288 100 
WSUF see WTAR. 
WSUI Iowa ('Ity, la. (day) 476 500 
WSUN St. Petersburg. Fla 508 750 
WSVS Buffalo. N. Y 204 50 
WS Y Syracuse, N. Y 225 500 
WTAD Quincy, Ill 236 250 
WTAG Worcester, Mme. 517 500 
WTAL Toledo, Ohio 240 250 
WTAM Cleveland, Ohio 400 3500 
WTAQ Eau Claire. WIS 254 500 
WTAR -WSUF Norfolk. Va 230 500 
WTAS }Batavia, III 275 500 
WTAW College Station, Tes 484 500 
WTAX Streator. Ill .. 248 50 
WTAZ Richmond, Va 220 15 
WTFF Mt. Vernon ú111s, Va 204 50 
WTFI Toccoa. Ga 210 250 
WT HS Atlanta, Ga 270 200 
WT IC Hartford, Conn 535 500 
WTMJ Milwaukee, Wis 294 1000 
WTRL Midland Park. N. J 207 15 
W WA Chicago, Ill ... 227 500 
WWI Detroit, Mich 353 1000 
W W L New Orleans, La 275 100 
WWNC Asheville, N. C 297 1000 
W W RL }Woodside, N. Y 200 100 
WWVA Wheeling, W. Va 517 250 

50 CKOC Hamilton. Ont 141 100 
500 C KPC Preston. Ont 248 8 
5011 CKPR Midland, Ont 268 50 
25:) C KSH St. Hyacinthe, Que 312 50 
50m C KS M Toronto. Ont 291 1000 

1207 CKUA Edmonton, Alta 517 500 
1011'1 C KW X Vancouver, R. C. 411 50 

2 :1 CItY Winnipeg, Man 384 500 
50:1 CNRA Moncton, N. B 322 500 
509 CNRC Calgary. Alm. 435 500 
109 CLARE Edmonton. Alta 517 500 

CNRM Montreal. Que 411 16.50 
50 CNRO Ottawa, Ont 435 500 

500') CNRQ Quebec. Que 341 50 
509 CNRR Regina, Bask 312 500 
59 CNRS Saskatoon. Sask 330 500 

1001 CNRT Toronto, Ont 357 500 
CN RV Vancouver, B. C 291 500 

500 CNRW Winnipeg, Man 381 500 
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Conducted by C. W. Palmer 

THIS Department is conducted for the benefit of our Radio Experimenters. We shall be glad to answer here questions for the benefit of all, but we can 
publish only such matter as is of sufficient interest to all. 
I. This Department cannot answer more than three questions for each correspondent. Please make these questions brief; if the inquiry is concerning 

a circuit other than a standard, públished one, delay will be prevented by enclosing a diagram and other necessary information. 
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter. 
3. Sketches, diagrams, etc., must be on separate sheets. This Department does not answer questions by mail free of charge. 
4. Our Editors will be glad to answer any letter, at the rate of 25c. for each question. If, however, questions entail considerable research work, intricate 

calculations, patent research, etc., a special charge will be made. Before we answer such questions, correspondents will be informed as to the price charge. 

SHORT -WAVE TRANSMITTER 
(Q. 2261.) Mr. T.. W. Errick, San Antonio, 

Texas, asks: 
(1. flow can I construct a low -wave transmitter 

which will be very light, compact and can be 
carried by one person alone, with a pack and 
camping utensils? We are contemplating sur- 
veying a certain section of open country and would 

1 

Fig. Q. 2261. This shows how the short -wave 
transmitter is connected. The R.F. choke 
coils are used to isolate the radio frequency 
in the grid and plate circuits and prevent 

losses. 

like to take portable radio equipment, so that the 
various parties can keep in communication with 
each other. Unfortunately, we are unable to 
use automobiles or pack animals; so the apparatus 
will have to be carried entirely by the members 
of the various surveying parties. 

A. Probably the best arrangement that you 
could use would be one similar to the "baby trans- 
mitter" which the Burgess Laboratories have re- 
cently developed for experimenting with low- power, 
short -wave transmission. This transmitter uses 
a modified Colpitts circuit with a small receiving - 
type tube operated by small dry cells. 

The principle used in operation is well known to 
most radio fans. Every one who operates a radio 
receiver, except at some isolated point, is familiar 
with the interference caused by other receivers 
which radiate. The energy from these interfering 
receivers, generally called "bloopers," is great 
enough to carry for many city blocks and cause 
whistling and squealing noises in the receivers of 
athers. Ship operators have reported that, after 
leaving port and reaching distances from land as 
great as 30 miles, the "bloopers" could still be 
heard. When a receiver is sending out a signal 
in this manner, it is functioning as a radio trans- 
mitter and deriving its power from the "A" and 
"B" batteries which are connected to it. The 
circuits and 'arrangements of a receiver, however. 
are not usually such as to make an efficient trans- 
mitter. For best receiver action, the receiving 
tubes are arranged to generate feeble radio cur- 
rents and are very loosely coupled to the antenna 
system. 

If the circuits associated with the small receiver 
tubes were made highly efficient and properly 
coupled to an antenna system, it would be reason- 
able to expect that the whistling would be heard 
in receivers at much greater distances, and hecofbe 

useful for communicating purposes. The trans- 
mitter described here is built around a 199 -type 
tube, assembled in as compact a form as practic- 
able, using two receiving -type (air -dielectric) vari- 
able condensers, two small inductance coils, and 
a small fixed condenser. This diagram is shown 
in Fig. Q. 2261. Radio- frequency choke coils, in series 
with the "I1" battery feed and with the grid -leak 
resistor, prevent losses of the high -frequency ener- 
gies in these circuits. A third small inductance 
coil placed between the other two couples the 
energy to the antenna circuit. This transmitter is 
suitable for continuous -wave transmission using the 
International Morse Code. 

List of Parts 
The components are as follows: 

Two variable condensers, .00025 -mf.; 
One fixed mica condenser. .0005 or .001 -mf.; 
(Inc secondary inductance coil, 7 turns; 
One plate inductance coil, 7 turns; 
One antenna coupling coil; 
One UX -199 tube; 
One grid leak, 5,000 -ohm maximum; 
One filament rheostat, 30 ohms; 
Two radio -frequency chokes; 
One telegraph key; 
One bradleystat; 
One flashlight bulb; 

Batteries to supply "A" and "B" current. 
The grid and plate inductance coils should be 

made of edgewise copper ribbon with a 3 inch 
diameter, or of No. 14 or heavier bare copper 
wire. Seven turns will be required on each coil. 
and one -half inch spacing left between turns. The 
antenna coupling coil is made of No. 14 or heavier 
copper wire and is wound two inches in diameter. 
The actual number of turns used depends on the 
antenna system used in the individual case. If 
a loop aerial is used, a single turn of wire will 
be sufficient for the antenna coupling coil. The 
radio -frequency choke coils contain 40 turns each 
of No. 22 I). C. C. wire; they are wound on a 
basket -weave form with 8 pins spaced around a 
1d^- diameter form. In winding these coils the 
wire should be carried over one pin and under two. 

Fig. Q. 226IA. The short -wave transmitter is 
shown here with a Heising modulator for phone 
transmission. The tubes used in this unit are 
both of a small (dry -cell) receiving type. The 
plate and filament currents are supplied from 

dry batteries. 

M 

42V 

Antenna Design 
Several antenna systems can be used satisfac- 

torily with this transmitter. One satisfactory method 
is to use a small antenna having a natural fre- 
quency approximately the same as that at which 
it is desired to transmit, .1. c. 40 meters. For this 
system, a single wire about 33 feet long, erected 
as nearly vertical as practical should prove effec- 
tive. If a counterpoise is used instead of ground 
it should have approximately the same dimensions 
as the aerial. A series antenna condenser of about 
.00025 -mf. capacity may be connected between the 
counterpoise and the coupling coil. Another method 
is to use a larger antenna and tune it to exactly 
three or five times the wave length of the trans- 
mitter. This has sometimes been termed "trans- 
mitting on a harmonic," and can be used very 
effectively in connection with this transmitter. 

Probably the lest method, when using the trans- 
mitter for portable work, is a coil antenna or loop. 
A single -turn loop, three feet on a side, in series 
with a three -plate variable condenser, and a single - 
turn two -inch diameter coupling coil. will tune to 
the 40 -meter band. With this aerial system, sig- 
nals may be heard over three or four miles. 

This transmitter may be easily adapted for phone 
transmission, since batteries are used throughout 
and naturally a very pure note is obtained. The 
circuit diagram in Fig. Q. 2261A shows how a 
Ileising modulation system can be added to the 
"baby transmitter" for the transmission of voice. 
It will be necessary to add another tube for this 
purpose. A microphone transformer will be re- 
quired; although this may be replaced by a low - 
ratio audio -frequency transformer or a Ford spark 
coil. The microphone may be any good hand 
microphone. An ordinary telephone microphone 
will also work effectively in this circuit. The "C" 
battery should be of the ordinary 4% -volt type, 
and the audio choke coil should be 1 henry or 
larger. The primary of an audio -frequency trans- 
former would be satisfactory for this purpose. 

Operating Adjustments 
For convenient operation, it is best to connect 

a switch somewhere in the lead to the "A" battery 
for cutting off the current to the tube filaments. 

RFC roan' 0005 }Zj` RFC 600 II -'0000 

-'MM J_ = 

IH 

0025 .00025 
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Fig. Q. 2263. Some of the uses of large -capacity condensers are diagramed here. A shows the 
condenser used for coupling amplifier tubes, B how the loud speaker is protected by using a 
large condenser. In C and D are shown radio frequency by -pass methods and, in E, a metnod 

of isolating receivers from the ground, to prevent a D.C. short circuit. 

E 

u }hF 

B+RF 

Since an equal number of turns is used in each 
of the secondary inductance coils, the two vari- 
able condensers should be adjusted to approximately 
equal setting. When the tube filament is lighted 
and the modulator working, or the key closed, the 
transmitter will oscillate constantly. The con- 
denser settings are then varied until resonance 
with the antenna circuit is obtained. This res- 
onance may be indicated by a number of methods. 
A thcrmogalvanometer, such as that ordinarily used 
in wavemeters, may he inserted in series with the 
antenna and used as an antenna ammeter: the maxi- 
mum deflection denoting resonance. A D.C. milli - 
ammeter having a scale of 0 to 20 or 50, connected 
in series with the "II" batteries, will show reson- 
ance by rising sharply as the resonance point is 
Passed over when toning. 

If no meters are available, a 2.5 -volt flashlight 
bulb may be connected in the antenna circuit, as 
shown in the schematic diagram above. To find 
resonance, the switch is thrown to connect the 
battery to the lamp. The rheostat is adjusted until 
the lamp filament just begins to glow. When the 
transmitter is carefully tuned to resonance with 
the antenna circuit, the slight amount of energy 
radiated will noticeably brighten the lamp filament. 
To prevent the unstable action that may occur 
between coupled tuned circuits, it is lest to adjust 
the transmitter to a point slightly one side of the 
point at which maximum radiation is obtained. 
After the adjustments are completed by means of 
the lamp, the single -pole double -throw switch should 
be thrown to the side where the lamp is discon- 
nected from the battery and shorted out of the 
circuit, thus removing this resistance from the 
antenna circuit. 

\\-hen operating any type of transmitter, it is 
necessary to obey the laws of the United States, 
which require that all radio transmitting stations 
should he licensed. Such station licenses are is- 
sued by the Department of Commerce, and copies 
of the laws may be obtained from the Superin- 
tendent of Documents, Government Printing Office, 
\\'ashington, D. C. 

POWER TUBE OPERATION FROM D. C. 
CURRENT 

(Q. 2262.) Mr. J. Ilaletsky, New Work City. 
writes: 

ó 

O. I desire roar critici -m on the following 
device for raising the voltage of a 120 -volt D.C. 
line so that it will satisfactorily operate a radio 
set on high voltage. As you know. a \Wehnelt 
interrupter is a device working on a chemical prin- 
ciple which, when connected to a source of direct 
current, interrupts or breaks it at the rate of about 
1,900 times per second. My idea is to connect 
this pulsating current to an ordinary "13" power 
step alp transformer, the necessary choke coils and 
condensers being used to filter out the current. I 
would like to know if it would work. 

A. This method would work if a very large con- 
denser was connected across the primary of the 
transformer used. This capacity would have to be 
enormously high, probably over 10,000 microfarads, 
and the results obtained with the system would be 
very poor and inefficient. There are several other 
methods that may be used to boost the voltage of 
a D.C. line for operating radio receivers. 

There has been recently placed on the market 
a generator and filter system which consumes 110 
to 120 volts D.C. and supplies 110 volts A.C. This 
generator system is used with an ordinary A.C. 
"It" power unit for supplying the necessary high 
voltage. Another method is to use a D.C. "B" 
power unit for supplying the current to the radio - 
frequency and detector tubes in your receiver, and 
connect several "B" batteries in series with this 
voltage to supply the higher voltage necessary for 
power tubes. Another variation of this method 
would be to use storage "If" batteries in series 
with a 11.C. power unit; and, when the set is not 
being used. employ the voltage of the "11" lower 

for charging the storage "B" batteries. 

If you wish to experiment with another method, 
you will be able to get a high voltage by connect- 
ing the shafts of two D.C. motors together and 
using one as a motor and the other as a generator. 
At normal speed, the output voltage of the motor 
would be approximately the same as that at which 
it normally operates. In other words, if a 220 -volt 
motor is used and operated at normal speed, it will 
delivsr 220 volts at the output. It will be neces- 
sary to use a rather large filter system, if this 
method is used, to suppress the commutator ripple 
and voltage variation due to the use of such a small 
generator system. It would be advisable to use 
voltage regulator tubes at the output to obtain 
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really satisfactory results. It may be necessary 
also to connect two 1 -mf. condensers in series across 
the input to the driving motor and ground the 
center tap, in order to suppress the interference 
caused by sparking or poor contact in the 
commutator. 

USES OF HIGH- CAPACITY CONDENSERS 
(Q. 2263.) Mr. E. J. Schofield, Chicago, Illinois, 

writes: 
Q. Very often I have noticed the use of large 

filter condensers in receiving sets for various pur- 
poses, and I would like to know just why and 
how these are used. 

A. It is very important to determine the proper 
sizes of large -capacity fixed condensers in a re- 
ceiver; since, if these are not of the correct capacity, 
the operation will be affected to a remarkable 
degree. One of the first uses of fixed condensers 
of high capacity, of the order of 0.5 to 1 mf., is 
for by- passes in radio -frequency circuits. In the 
average tuned -radio- frequency circuit, a fixed con- 
denser of at least 0.5 mf. should be connected across 
the "B" battery. \\-here no high -resistance sta- 
bilizer is used in the radio -frequency stage, the 
fixed condenser should be connected between the 
"It" positive and "B" negative terminals of the 
receiver. 

The increase in popularity of resistance-coupled 
audio-frequency amplifers has brought another use 
for large- capacity fixed condensers, of values rang- 
ing from 0.1 to 1 mf. In resistance -coupled am- 
plifiers such condensers are used as coupling and 
stopping condensers between the plate and grid 
resistors, as shown in Fig. Q. 2263A. In its func- 
tioning as a coupling condenser, it serves to couple 
together the plate and grid circuits: so that the 
voltage variations in the plate circuit are repro- 
duced in the grid circuit of the succeeding tube 
to act on the grid of the tube. The condenser 
acts also as a stopping condenser to prevent the 
grid of the tube from being made strongly posi- 
tive; as it would be if the positive "IS" battery 
terminal were connected directly to the grist of 
the tube. This action applies also in choke -coil- 
coupled amplifiers. 

With the increased plate voltage required by 
the new tower tubes, the problem of keeping the 
plate current out of the speaker windings to prevent 
burning them out. and obviate distortion due to 
the saturation of the loud -speaker core, is brought 
up. A very effective circuit for overcoming this 
difficulty is shown in Fig. Q. 2263B. In this case 
the direct current flows through the choke coil, 
whose windings are designed to stand up under 
heavy current. When this circuit is used, it is 
very important to use a fixed condenser which 
is made to withstand any high voltage which may 
be applied to it; as a breakdown of this condenser 
will result in a short circuit of the "B" battery. 

By- Passing Improves Receiver Performance 
When potentiometer control is used in the plate 

circuit of the detector tube, the by -pass condensers 
in the detector and other circuits should be con. 
nected, not across the "B" power supply, but be- 
tween the positive "B" terminals and the positive ":\" battery lead, as shown in Fig. Q. 2263C. When 
potentiometer control is used for stabilizing radio - 
frequency amplifiers, a fixed condenser should be 
connected between the movable arm of the potenti- 
ometer and the negative "A" battery lead, as 
shown in Fig. Q. 226311, In this way, the radio- 
frequency current in the grid circuit is In-- passed 
across the high resistance of the potentiometer. A 
little- understood function of the by -pass condensers, 
when connected across the "B" battery lead, is 
their effect in minimizing the troubles due to the 
use of long battery leads when the batteries are 
located at some distance from the receiver. The 
use of such long leads tends to produce instability 
of operation, doe to the high resistance placed 
in the radio circuits by the long leads, and also 
the tendency of these leads to act as miniature 
antennas. The use of the by -pass condensers elimi- 
nates the high-frequency resistance, and also limits 

(Continued on page 839) 
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Fig. Q. 2264. The new Laboratory Superheterodyne, using the time -signal amplifier, is shown adapted for operation with the hea er type of A.C. tubes. The power tube is of the 171 type and operated from the five -volt secondary of the heater transformer. The grid bias for the last tube fs 
obtained automatically. 
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é great improvements 
in it.dio power have been 

made hyBalkite 

Balkite ttA» Contains no bat- 
tery. The same 

as Balkite "AB," but for the "A "circuit 
only. Enables owners of Balkite "B" to 
make a complete light socket installa- 
tion at very low cost. Price $i5.00. 

Balkite etßa5 Oneofthelong- 
est lived devices 

in radio. The accepted tried and proved 
light socket "B" power supply. The 
first Balkite "B," after 5 years, is still 
rendering satisfactory service. Over 
300,000 in use. Three models: "B " -W, 
67 -90 volts, $22.50; "B " -135,* 135 
volts, $35.00; "B ".180, 180 volts, 
$42.50. Balkite now costs no more than 
the ordinary "B" eliminator. 

Balkite Chargers 
Standard for "A" batteries. Noiseless. 
Can be used during reception. Prices 
drastically reduced. Model "J;'* rates 
2.5 and .5 amperes, for both rapid and 
trickle charging, $ t 7.5o. Model "N "' 
Trickle Charger, rate .5 and .8 am- 
peres, $9.50. Model "K" Trickle 
Charger, $7.50. 

*Special models for 25 -40 cycles at 
slightly higher prices. Prices are higher 

West of the Rockies and in Canada. - 

FIRST noiseless battery charging. 
Then successful light socket " B" 

power. Then trickle charging. And to- 
day, most importantofall, BalkitettAB," 
a complete unit containing no battery 
in any form, supplying both ttA" and 
"B" power directly from the light sock- 
et, and operating only while the set is 

in use. The great improvements in ra- 
dio power have been made by Balkite. 

The famous 
Balkite electrolytic principle 

This pioneering has been important. 
Yet alone it would never have made Bal- 

kite one of the best known names in 
radio. Balkite is today the established 
leader because of Balkite performance 
in the hands of 
its owners. 

Because with 
2,000,000 units 
in the field Bal- 
kite has a record 
of long life and 
freedom from 
trouble seldom 
equalled in any 
industry. 

Because the 
first Balkite "B," 
purchased 5 years 
ago, is still in use. 
Because to your 

FANSTEEL 

radio dealer Balkite is a synonym for 
quality. 

Because the electrolytic rectification 
developed and used by Balkite is so re- 

liable that today it is standard on the 
signal systems of most American as well 
as European and Oriental railroads. It is 

this principle that does away with the 
necessity of using tubes for rectifying 
current -that makes all Balkite Radio 
Power Units, including the new Balkite 
"A" and "AB," permanent equipment 
with nothing to wear out or replace. 

Balkite has pioneered -but not at 
the expense of the public. 

Radio power 
with batteries or without 

Licensed under Andrews Hammond Patent 

Balkite "AB" Contains no battery. 
A complete unit, replacing -both "A" and "B" bat- 
teries and supplying radio current directly from 
the light socket. Contains no battery in any form. 
Operates only while the set is in use. Two models: 
"AB" 6135,* 135 volts "B" current, $64.50; 
"AB" 6 -180, 180 volts, $74.50. Special model for 

Radiola 28, $63.50. 

Today, whatever 
type of radio set 
you own, what- 
ever type of pow- 
er equipment you 
want (with bat- 
teries or without) 
Balkite has it. 
And production 
is so enormous 
that prices are as- 
tonishingly low. 
Your dealer will 
recommend theBal- 
kite equipment you 

need for your set. 

PRODUCTS COMPANY, INC., NORTH CHICAGO, ILLINOIS 
Licensee, for Germany: 

Siemens & Halske, A. G. Wernerwerk M 
Siemensstadt, Berlin 

PIN 

Radio Power Units 

Sole Licensees in the United Kingdom: 
Messrs. Radio Accessories Ltd., 9.13 Hythe Rd. 

Willesden, London, N.IW. 10 
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Dynamic Power 
Speaker for new 

All -Electric 
AC Sets 

SET WITH 
A C.TUBES 

SPEAKER. 
CO R.D 

uo volr 
AC 

OUTLET 

t 
flits 6 voir 

ANY 6 VOLT DYNAMIC 
TKICKLECHARGER. SPEAKER, 

HOOK it up like this sketch, be- 
cause the 6 -volt rectified output 

of any standard trickle charger or "A" 
rectifier will energize the field of the 
Magnavox 6 -volt Dynamic power 
speaker unit. 

Aristocrat Model speaker (complete 
unit), illustrated above :5 

Beverley Model -table type, com- 
plete . $65 

Unit only (Type R-4, 6 volt) $50 
(Fits any standard cabinet) 

Only the Dynamic type speaker 
can bring out the full qualities of 
reproduction demanded today. 

Write for Speaker Bulletins 

THE MAGNAVOX CO. 
OAKLAND, CALIFORNIA 

Operating the Peridyne 
Five 

(c miaowed front page 769) 

CHOICE OF A CRYSTAL 
In the Peridyne Five, my well -known 

Interflex system is used. As I have stated 
before, the carborundum type of detector is 
neither fussy nor critical; yet the character- 
istics of different carborundum crystals vary 
a good deal. I maintain that the heart of the 
entire set is right in this crystal. Some 
specimens are astonishingly sensitive in the 
Peridync Five, while others are not nearly as 
much so. I would suggest that at least three 
dfferent carborundum crystals be procured; 
and, after all have been tested for DX, that 
which proves the best one should be re- 
tained. It need never be changed after- 
wards, and will outlast most vacuum tubes. 
An important point to remember, with the 
carborundum type of detector, is that it will 
work better In one direction than in another. 
This is to he found out by experiment ; try 
reversing the crystal, end for end, in its 
mounting. 

FILAMENT VOLTAGE CRITICAL 
I have stated, in my original article, that 

the two radio -frequency tubes are highly 
sensitive to filament voltage. As a matter 
of fact, when it comes to DX, the proper 
adjustment of the filament voltages of these 
two tubes is of the greatest importance ; the 
setting of the two rheostats that control 
them is so critical that even a quarter of a 
turn of a rheostat knob will often throw the 
set into violent oscillation, or quiet it. There- 
fore, watch these two rheostats carefully. 
Better results can often be obtained by 
switching around these two tubes or substi- 
tuting other tubes in the set. 

Radio News for January, 1928 

Another important point to remember is, 
that the vacuum tube that follows the crystal 
detector is not a detector, but really a 
detector- coupled first audio amplifier. Very 
often, this tube becomes critical, and the 
rheostat, R4, must be adjusted most care- 
fully to get the best results. If you hear a 
sound like escaping steam in your loud- 
speaker, this is a sign that too much filament 
voltage is used on this tube; also that dis- 
tortion exists. By carefully manipulating 
this rheostat, you will be able to obtain 
the best quality. 

Lt building a number of the Peridync 
Five receivers. it was found that, on this 
first audio -amplifier tube, a voltage of 224 
is best, as a rule. If, however, the "steam- 
ing" sound persists in the loud -speaker, try 
16 volts; and the quality will undoubtedly 
improve and the unpleasant sound disappear. 

SELECTION OF PLATE VOLTAGE 

Referring back once more to the two 
radio -frequency amplifier tubes ; if the set 
oscillates too violently, and cannot be con- 
trolled by either the rheostats RI and R2, 
or the Peridyne compensators, reduce the 
"B" voltage of these tubes from 90 to 67% 
or even to 45. Of course, this will neces- 
sitate the readjustment of the rheostats R1 
and R2; but it gives a means of controlling 
the set very nicely, to bring it to its high- 
est point of efficiency. 

The Peridyne shields are, as you know, 
grounded. If the threaded rod that goes 
through the top of the can becomes loose, 
you will get a microphonic contact. and a 
rattling noise will be heard in the loud 
speaker. Be sure, therefore, that the screws 
that hold the Peridyne shields are always 
tight, and that a good contact is made. The 
can must make good contact with the bot- 
tom part of the shield; be sure that the two 
all external noises. 

The Listener Speaks 
(C fram ¡n 730) 

AAA I iii ril 

my set four months ; but I am most enthusi- 
astic. The reception has been wonderful and 
we have received some very educational, 
recreational and illuminating programs. We 
have our favorites, of course, but who has 
not? 

ARTHUR HAMBI.ETON, 
New Glasgow, Nova Scotia. 

APPLAUSE CARDS C.O.D. 
Editor, RADIO NEWS: 

I would suggest that a committee repre- 
senting the broadcast stations of the United 
States arrange with the Post Office Depart- 
ment that any letter addressed to a broad- 
cast station, bearing only the station's call 
letters, should be sent to the station without 
stamp or date on it. This will save a lot 
of work at the post offices, and it will inter- 
est the postoffice to charge a small fee, 
which will be paid by the station according 
to the weight received each day. It will 
be only a short time before the people get 
used to it. 

ARTS LIBERMAN, 
129 S. Ferguson St., Shenandoah, Pa. 

(The suggestion has been made front time 
to tinte by direct -mail advertising men that 
the government accept C.O.D. post cards in 
some such fashion as titis; but an amend- 
ment in the postal laws will first be neces- 
sary. It would certainly stimulate the rc- 
turt of filled -out cards; though the question 
of cost would be an important one. At titis 
point, we should give honorable mention to 
one fan who provides his own applause cards, 
illustrated with photographs of his family 
and his set, and thanks to the station :chose 
program is attractive. Ile is Eden E. Eaton, 

of 1811 Armstrong Avenue, Kansas City. 
Kansos.- EDITOR. ) 

FROM THE PLACE WHERE THE 
DAY ENDS 

Editor, RADIO NEWS: 
I was much interested in your leader in 

the Sept. number, entitled "A Radio Utopia." 
I agree that it would he a good thing if your 
scheme for high- powered stations could be 
brought about. At the same time I think 
that you hardly do justice either to your 
existing broadcast stations, or to listeners in 
foreign parts. I am situated in the South 
Seas, with no station nearer than IYA, 
Auckland, New Zealand (1,600 miles) so 
you will see that I have to reach out. I 
use an Atwater Kent 32, a 7 -tube model with 
four stages of R.F., 201As, a CX300A, and 
a 112 in last audio with 90 volts "B" ; three 
aerials, one 200 feet, one 40 feet, and a 
loop with 75 feet of No. 22 D.C.C. This 
last is used when static gets too bad. My 
aerials are strung between cocoanut trees. 
by which I am surrounded. Every night I 
get anything up to a dozen U. S. stations; 
not all on the coast as you will see from 
the following list. I have received confirma- 
tion of them all. 

KFON, KFSD, KHJ, KFWB, KFI, 
KGO, KNRC, KPO, KFVD, KFWI, KNX, 
KMOX, KYA, CNRV, KGW, KF \VM, 
WJAZ, all on Speaker. 

I am now waiting for replies from WHO, 
WTAG, WJBT, and from the Bell Tele- 
phone experimental station at Whippany, N. 

This last station I have heard the last J. 
Friday nights ; on Oct. 7 I held it for 

four hours, and at times had it on the loop. 
You will sec that these are not freak, but 

consistent receptions; and this letter is writ- 
ten not in a boasting spirit, but to return 
thanks for benefits received in a lonely part 
of the world. There is nothing unusual 
about my set. Short -wave broadcast, of 
course, comes in on my 2 -tube Aero set, but 
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i/h the 
Rectigon 

Home Charger 
you can trickle charge too! 

THE Rectigon Battery 
Charger gives you two 

charging rates -you can use it 
both as a "trickle" charger or 
for high -speed charging of wet 
"A" and `B" cells. Under ordi- 
nary conditions, Rectigon's 
trickle rate will replace all the 
"A" power your set uses. Then, 
when unusually long hours of 

3Ampere Rectigon 

$1°- 
11010 

$14°° 
5Ampere Rectigon 

$2 ° 
1101tJ 

$24 °° 
reception have so weakened the battery 
that a trickle charger can't restore it, just 
shift over to Rectigon's high rate terminal 

and store away a full charge 

quickly. 
Rectigon is made by workmen 

who know radio -the organiza- 
tion that put the first broadcast 
entertainment on the air. Rec- 

tigon is safe, compact, simple - 
has no moving parts to break and 
wear out -uses no liquids of any 
kind. Will do no harm if you 

absent -mindedly tune in, or if the house 
current fails, while charging. Get Recti- 
gon, the two -rate charger, at your dealer's. 

Westinghouse Rectigon 
Battery Charger 

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH. PA. 
Offices in All Principal Cities r Representatives Everywhere 

Tune in with KDKA- KYW -WBZ -WBZA 

Rectos -for trickle charging only. Just 
attach the leads to your "A" battery 
and connect Rectos to the light line. 
Left permanently on charge at either 
i or 3/4-ampere charging rate, it keeps 

your battery powerful and peppy. No 
messy acids, no moving parts. At 
your dealer's. 

Besides Rectigon and Rectos 
for better battery charging, 
Westinghouse also makes Mi- 
carta panels and tubing for 
better insulation, and radio 
testing instruments for better 
reception. 
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DAVOHM 
After months of research, Daven- 
the Resistor Specialists, are giving 
to the Radio Fans of America what 
they honestly believe to be the most 
perfect wire wound resistor - 
Davohm. 

Davohms are built to the most 
exacting specifications. The enamel 
is a special composition which re- 
sists the highest temperatures. 
Davohms will not open circuit. 
Davohms will carry their full rated 
current capacity, plus an overload 
safely without excessive heat. 

Constant Efficiency 
Davohms are accurately rated when 
you buy them -and they remain 
ccurate. If you draw 125 milli- 

amps from a Davohm, it will con- 
tinue to deliver 125 milliamps- 
indefinitely. No other resistor that 
we know of will give the saute un- 
changing efficiency as Davohm. 

For All Power Packs, A, B 
or C Eliminators Using 

171 or 210 Tubes 
Davohms are made in 4 sizes; in 
values front 500 to 25,000 ohms, 
and for all current carrying require- 
ments, dissipating all wattages 
specified in power packs and elim- 
inators, using 171 or 210 Tubes. 

The Resisto Prop 
The Resisto -Prop, an exclusive 
Daven product, makes mounting a 
simple matter. 

Jp000l.:rCa 

147 Summit St., Newark, N. J. 

I depend on the "legitimate," every night 
from 6 p. m. to 9.20 p. m. Wishing your 
journal every success. 

BRIAN G. THOMPSON, M.D. 
Rarotonga, Cook Islands, South Pacific. 
(Our readers may be interested in locating 

Dr. Thompsoh's home on the map; we spot- 
ted it at once -within three thousand miles! 
Incidentally, there have been a lot of reports 
of this new station 3XN. It has 50 kilo- 
watts power, so it gets out well. Operating 
after midnight, it is comfortably early for 
Rarotonga, which is just about three thou- 
sand miles south of Hawaii.-EDrcoR.) 

FROM "SHUT -INS" 
Editor, RADIO NEWS : 

We received a wonderful radio today, and 
it sure was a beautiful one -a five -tube 
Freshman Masterpiece. It is quite impossi- 
ble for us boys to try and express our grati- 
tude in mere words, but we want you to 
know that we really appreciate your gratuity. 
Just as soon as we can procure batteries and 
tubes, we shall have your station and enjoy 
your programs, which I can assure you will 
help us pass away the monotonous hours of 
our duress. 

The boys were surely delighted in receiv- 
ing such a wonderful set and wish to thank 
you again and hope you have luck and suc- 
cess with your station. They wish to sign 
their names and show their appreciation. I 
sincerely hope that you realize our gratitude. 

( The signers of this letter are inmates of 
the Missouri State Penitentiary at Jefferson 
City. Their heartfelt thanks are hereby re- 

ferred to the Charles Freshman Coln pawl,. 
by whose liberality this gift was made. At 
this .season there is a special opportunity 
for the charitable to give to those who are 
in confinement, whether by illness, old age, 
or otherwise, the kindest gift which can be 
made to those so circumstanced- freedom of 
the mind to travel abroad on the wings of 
radio.-EDITOR.) 

RADIO IN FLIGHT 
Editor, RADIO NEWS: 

When on the morning of October 13 the 
steamer Barendrecht sighted Miss Elder's 
plane, The American Girl, the radio operator 
was called from breakfast, hurried to his 
apparatus, and started immediately to call 
the plane, sending in a slow tempo. 

But he didn't get any answer. Why didn't 
Mr. Haldeman use the emergency set he had 
with him? "We didn't need it, because the 
had sighted you," he told us afterwards. 
But he wanted to know his position and the 
distance to land, and asked us for it by 
throwing a written message abroad. It took 
time to paint the answer on the deck. After 
they had read it, one of the flyers called out 
that they were going to land alongside; but 
we did not understand and took it for a 

good -bye. 
So, when the plane landed, we were all 

a bit upset, and it took some time to launch 
a boat. Meanwhile our ship liad gone on for 
a little distance. Had Mr. Haldeman warned 
us by radio, all would have been ready, and 
there would have been less risk of the flyers 
being drowned, if the plane had sunk im- 
mediately, as was possible. 

All ended well, however, and the fliers 
came aboard. Just a few minutes after she 
had been escorted to the cabin, Miss Elder 
called for the radio operator to send some 
message to reassure, first her mother, and 
then the rest of the world. About the same 

time, the operator handled a press message 
from Nailer', telling the world that a crowd 
of 10,000 had waited vainly at Le Bourget 
field, Paris, for Miss Elder's arrival, and 
that it was feared that The American Girl 
was lost in mid- ocean. 

From the moment the first QST was sent, 
and the first message had been QSR to a 

land station, congratulations rained on the 
Barcndrecht's antenna, and receiver and key 

Radio News for January, 1921 

THIS department belongs to the 
readers of RADIO NEWS. It 

is theirs for the purpose of discus- 
sing fairly and frankly the needs of 
broadcasting from the standpoint of 
the great public who listen in. The 
letters represent not necessarily the 
editorial opinion, but that of the 
writers, who are, in the editorial be- 
lief, fairly typical of groups of 
opinion among the radio public. 
Make your letters concise and offer 
constructive criticism when you can; 
remembering always that there is 
something to be said for the other 
fellow's side. 

Address The Editor, RADIO 
NEWS, 230 Fifth Avenue, New 
York City. 

were busy for about forty hours, handling 
the traffic to and from Miss Elder, stopping 
only for a short time when the motor gen- 
erator ran too hot. Before landing at 
Horta in the Azores, Miss Elder knew al- 
ready that she was no longer a shipwrecked 
girl, but the heroine of a whole world ar- 
ranging to shower welcome on her. That 
was all radio could do for her -and did. 

F. HEDER, 
Operator, S.S. " Barendrecht." 

(A ship's operator is always liable to 
figure in a romantic adventure; even though 
for hint it will mean only liard, steady work 
at his key, and demands for cool, quick 
thinking and resourcefulness. Like the oper- 
ator of the " Barendrecht," however, we may 
wonder that radio was not used for the pur- 
pose for which it was carried on the air- 
plane. It is certain that, before airplanes 
become everyday utilities for long flight, 
they will be well equipped with radio appara- 
tus, for both guidance and commnication. 
and that an experienced operator will be on 
duty at all times on such craft. -EDITOR.) 

IN AN APARTMENT HOUSE 
'f QILE.VTLY, .silently steals the night," 

t-P The poet pens -before he 
Rhymes more. the radio to the right 
Begins a bed -tiare story. 

"Hushedly, hushedly dot: the moon 
Conclude her silvery journey ..." 
The radio, left, couses in with a tune 
Broadcasted by Ben Bernie. 

"Quietly. quietly wakes the dawn," 
Our bard apostrophises- 
Above a radio turning on 
The morning exercises! 

-John[ McColl. 

mullumllllWVIUIp111 ?e;o' 
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Completely Replaces Batteries 

No Battery 
No Charger 
No Bulbs 
No Hum 
Nothing to 
Wear Out 
Or Replace 
COMPLETE 

X32 50 

1 

riF etj.._ `+a . é 
411 ¡. _ .s . 

= 

Completely 
Replaces 

uBlt 
Batteries 

Easy to At- 
tach Plug 
Into Electric 
Light Socket 

COMPLETE 

$2950 

Super -Power "A" Eliminator 
UNCERTAIN storage batteries with their changing power, chargers 

and other bothers and expenses are done away with. This eliminator 
is not a battery charger combination but completely and perman- 
ently replaces "A" Batteries. It consists of a large capacity rectifier 
which changes the alternating house lighting current into direct current. 
Then a highly efficient heavy duty filter system of extremely high capacity 
changes the pulsating direct current from the rectifier into smooth, even 
current for lighting the filament in the radio tubes. Smooth, constant, 
unvarying, humlesscurrentforyourradio. Anyone can install this eliminator 
in a few minutes. Simply connect between electric light socket and the radio 
and your set is instantly supplied with current used only when it is in use. 
Works perfectly whether used daily or only at long intervals. No moving 
parts to wear out. Operates from light socket 110 -120 volts, 50-60 cycle 
A. C., output 6 volts for all sets up to 10 tubes with or without power tubes. 
Fool -proof in operation. Now sold direct at astonishingly low price. 

Super -Power "B" Eliminator 
Used with any good "A" Eliminator, this "B" Eliminator completely 
electrifies any radio. Battery troubles are forever ended. You operate 
your radio as easily as you turn on a light. 
Complete with Raytheon Tube - This Super -power "B Eliminator 
can be used with any set up to 12 tubes. It comes complete with full wave 
rectifying 85 mil. Raytheon tube, making possible the delivery of great 
current at a high voltage. This Raytheon tube has indefinite life as it 
has no filament to burn out. Delivers up to 180 volta. 
The case is beautifully finished in olive green Ducowith black panel etched 
in gold. Equipped with rubber- covered cord and socket plug. High voltage 
taps and variable adjustments enable the use of new power tubes. Operates 
from 110 -120 A. C., 50-60 cycle current. Has tap for intermediate voltage 
on which 67% to 90 volts may be obtained. The detector tap will supply 
22% to 67% volts. Variable adjuster will deliver any desired detector 
voltage. On and off switch and high and low voltage switch are intregal 
parts of the eliminator. No additional switches or cords are necessary. 

Only $1.00 Down -Then Test Before You Buy 
Indicate on the coupon below which eliminator you wish. Pin a dollar bill 
to the coupon and mail it to us. We will send you the Eliminator you want 
to test. If you want both eliminators send two dollars and mark coupon 
accordingly. You test them for 30 days before you pay another cent. 
Balance on easy installments when you are satisfied. 

New Low Prices 
Ourgreatbuyingpoweranddirectsales method enables ustoofferboth elimin- 
ators at tremendous savings. The "A" Eliminator easily worth over 
$40.00 and more can be had here for $32.W -only $1.00 and balance on 
easy payments. The "B" Eliminator sells for the cash price of $37.50 and 
more but by buying direct on easy payments you can have if for only $29.50. 

Elliott Radio Corporation 
709 West Lake St. Dept. 377. Chicago, Illinois 

Mailr---------------- Mail This Coupon NOW! 
Coupon Elliott Radio Corporation, Dept. 377 

709 West Lake Street, Chicago, III. 
find $1.00 for which you aeree to send me ( ) 

Eliminator at $32.60( ) "I3 "Eliminator at $2Y.60 (send t2.00 if 
both are desired) as described in your ad. Full particulars will be 
Sent me by return mail and my money refunded if I do not accept 
your offer. 

IName._ .--- -- 
Address 

City _... State__._._ 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


NEW AERO KITS 
USED IN 

IMPORTANT CIRCUITS 
The Improved Aero -Dyne 6, the Aero 7 and 

Aero 4 -all popular new circuits are 
built around these marvelous coils 

You Should Learn About Them NOW! 

AERO Universal Tuned Radio Frequency Kit 
Especially designed for the improved Aero- 
Dyne G. Kit consists of 4 twice-matched 
units, adaptable to 291 -A, 199. 112, and the 
new 240 and A. C. tubes. Tuning range be- 
low 200 to above 550 meters. 

This kit will make any circuit better in selec- 
tivity, tone and range. Will eliminate losses 
and give the greatest receiving efficiency. 
Code No. U- 16 (for .0005 Cond.) $15.00 
Code No. U -103 (for .00035 nid.) 15.00 

AERO Seven Tuned Radio Frequency Kit 
Especially designed for the Aero 7. Kit consists 
of 3 twice- matebed units. Coils are wound on 
Bakelite skeleton forms, assuring a 95 per cent 
air di- electric. Tuning range from below 200 to 
above 500 meters. Adaptable to 201 -A, 190, 
112, and the new 240 and A. C. tubes. 
Code No. IT- 12 (tor .0005 Cond.) $12.00 
Code No. U -123 (for .00035 Cond.) 12.00 

AERO Four Kit 
An exceptionally efficient kit for use in the Aero 4 
and other similar circuits. Consists of one Aero 
Universal Radio Frequency Transformer and one 
Aero Universal 3- Circuit Tuner. Uses 201 -A, 
112, 199, and new A. C. tubes. 
Code No. U- 95 (for .0005 Cond.) $8.00 
Code No. U-953 (for .00035 Cond.) 8.00 
NOTE: All AERO Universal Kits for use in 
tuned radio frequency circuits have packed in 
each coil with a fixed primary a twice matched 
calibration slip showing reading of each fixed 
primary coil at 250 meters and at 5(X) meters; 
all having an accurate and similar calibration. 

A NEW SERVICE 
We have arranged to furnish the home set 
builder with complete Foundation Units for 
the above named Circuits and for the Chicago 
Daily News 4 -Tube Receiver, drilled and 
engraved on Westinghouse tticarta. Detailed 
blueprints and wiring diagram for each circuit 
included in foundation units free. Write for 
information and prices. 

You should be able to get any of the above 
Aero Coils and parts from your dealer. If 

he should be out of stock order 
direct from the factory. 

AERO PRODUCTS, Inc. 
Dept. 105 

1772 Wilson Ave. Chicago, Ill. 

RESONANCE 
(Continued froto hint' 754) 

PENDULUM EXPERIMENTS 

Another interesting experiment is fur- 
nished by a piece of string, two small screw 
eyes and a few weights such as iron washers 
or nuts from small stove bolts. In a clear 
place in some room, stretch the string hori- 
zontally between two walls (see Fig. 5). 
The screw -eyes may be screwed into the 
walls if the experiment is performed in the 
garage or wood shed ; in the house small 
tacks may be used. 

Mechanical resonance effects can be studied 
by suspending small weights by strings from 

a string, stretched as shown above. 

Prepare two equal lengths of string, which 
will clear the floor by about one foot, and 
fasten one of the washers or nuts to each 
string. Then suspend both strings from the 
horizontal cord. With both strings at rest 
(that is, not swinging), take told of one 
washer or nut, pull the string out about two 
feet or so toward you and let it go. It will 
swing back and forth without apparent effect 
at first on the other string; but after a few 
swings the other string will pick up the mo- 
tion and swing with almost the same ampli- 
tude as the first one. When the second 
string is swinging at its greatest amplitude, 
the first string will have slowed down to 
practically a standstill. Soon it will speed 
up again and the second string will slow 
down, etc. This is analogous to two simple 
radio circuits acting upon one another. The 
"kicks" (corresponding to the "coupling" be- 
tween two radio circuits) are so timed that 
the vibrations are reinforced. 

To show the effect of detuned circuits, 
that is, circuits not in resonance, choose a 
length of string about half the size of the 
first two and suspend this from the horizon- 
tal string also. When one of the long 
strings is in movement the other one of the 
same dimensions will readily pick up thé 
motion, but the shorter string will not do so. 
A little study will show that the "kicks" 
traveling along the horizontal string are not 
timed right and these will sometimes rein- 
force or sometimes destroy the swinging of 
the shorter string. 

Several interesting conclusions can be 
drawn from this resonance analogy. The 
two pendulums are tuned, since they are of 
the same physical dimensions. The shorter 
string is untuned and thus can pick up little 
of the energy. 

The radio analogy is shown in Fig. 6. 
\ \'lien a passing radio wave strikes the 
aerial, a small current surges up and down 
between aerial and ground, passing through 
coil I, the primary. If coil 2, the secondary, 
lias the same dimensions electrically, as the 
primary, maximum current will flow in the 
secondary and maximum response will he set 
up in the receiver. If the secondary is de- 
tuned (analogous to shortening the string) 
%cry little response will result and the signal 
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Tus, 
S l 1 

lrE{Z11 ) R.tu ,0- \ 
r-Ct PARTS' 
"MOUNTro. 

FREE! 
6 TUBES 
ux ]Oi.a nn _ 

(Tested and '`S¿',`' 
1,, be wired 

"Matched in a few minutes 
An amazing value that can't be beat! 
Latest 6 -tube tuned radio frequency 
circuit. Extremely selective, marvelous 
sensitivity. Three stages of radio fre- 
quency, detector, and two stages of low 
ratio audio frequency, for improved tone quality. Two- 
dial control. Straight -line frequency condensers. All 
metal chassis. Shielded. Clear and realistic reception 
guaranteed. Beautiful black front panel (7 in. :18 in.): ornamental design, degree and kilocycle markings in 
gold. Metal panel and sub -panel. Complete chassis. No extra parts to buy. All parts mounted. Simply 
connect a few wires. No special tools needed. Kurz - 
Kasch indicator knobs. New type UX sockets. All 
hook -up wire and colored battery cable included. 
Value $60.00; our price, $16.95. 

TESTED AND APPROVED 
Severe laboratory tests hare proved the remarkable efficiency of this ."1. Opener.,' everywhere are sending us letters praising its wonderful receptive qualities. 

SIMPLE WIRING DIRECTIONS 
Very easy to wire this set with the Instructions we furnish. Just i,mnert a few wires. All you have to do Is to follow numbers. That is all. C'an he 

wired In a few minutes by anyone. No radio knowledge needed. Make money 
by wiring these sets in your spare time 
and selling them to your friends. 

t10 aM010 
KNOWLEDGE 

NEEDED; 

SEND NO MONEY 
Just w rite > our name and :uldrmn on a post card and ask us 
to send you this great outfit together with six tubes. we 
will ship them right away. When they arrive, pay only 
$16.95, plus a small delivery charge. (Foreign countries 
send 519.50 with order. II'e pay shipping charges.) 

RADIO EQUIPMENT CO. 
Dept. NB 549.S. Wells St. CHICAGO, ILL. 

Build Any Set 
but use 

DICE 
Hard Rubber 

PANELS 
Their high insulating 

values insure the utmost 
protection against leaks 
and losses which often 
cause poor reception. 

Made with Crackle or 
plain Polished Surface in 
all regular sizes: 

7 x 10, 7 x 12, 7 x 14 
7x 18, 7 x 21, 7 x 24 
7 x 26, 7 x 30 inches. 

Low prices at all 
dealers or write to 

AMERICAN HARD RUBBER CO. 
11 MERCER STREET 

NEW YORK, N. Y. 

Makers of famous R 4DION PANELS 

Insure your copy reaching you each month. Sub- 
scribe to RADIO NEWS -$2.50 a year. Expel'). 
menter Publishing Co., 230 Fifth Ave., N. Y. C. 
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STrom the krgest Radio 
Parts Plant in the orld 

803 

There's no limit to the circuits you 
can build with Pilot Precision Parts - 
and you save more than half because 
they are produced in tremen- 
dous volume in World's Largest 
Parts Plant and merchan- 
dized only through respon- 
sible dealers. 

TRADE MARK 

Pilotohm Metal Resistances 
A new Prot development. All 
values for all resistance purposes 

Listed below are only a few of the 
many Pilot Precision Parts -each 
piece of apparatus scientifically cor- 
rect and electrically efficient, equal 
in every way to parts selling at four 
or five times Pilot's volume- produc- 
tion prices. 

No. 9 -Pilot ABC Eliminator Kit 
No. 80 -Pilot Micrograd Adjustable 

Condenser 
No. 374 -ABC Power Transformer 
No. 301 -Pilot Redi -Blox Detector Unit 
No. 302 -Pilot Redi -Blox A. F. Unit 
No. 350 -Pilot Resistograd 
No. 1278 -Pilot Vernier Art-Dial 
No 1281 -Pilot Double Vernier Drum Dial 

(also Single No. 1280) 
No. 1517 -Pilot S.L.F. Condenser 
No. 1617 -Pilot Centreline Condenser 
No. 9000 -Pilot Filter and Buffer Conden- 

sers (shown with Condenser 
Block Clamp) 

"Radio Design" 
To keep informed on Radio's 
Latest Developments ,return the 
coupon below for "Radio De- 
sign," edited by M. B. Sleeper, 
Chief Research Engineer of this 
Company, showing new cir- 
cuits, how to build S -P -5, 
amazing Socket -Power Re- 
ceiver, the famous "X -11," and 
other popular circuits - at 
great savings. 
Radio Manufacturers Since 1908 

{ 

/ L Q r ° 

323 BERRY ST.BROOKLYNNY. 
ELECTRIC ('1Fl . C 

CLIP and SL IP This COUPON 

PILOT ELECTRIC 
MFG. COM ppN 

Y. Inc., 

Enclosed é Zse coin or stamps 
four issues of 

"Radio 
Qu Ye 

Street, Brooklyn, 
NY into 

rooklY 
N. Y into envelope 

and mail to 

; Name .................. .... ..... ......... 
Address 

................. .........State........ 
City 
RN -1 -28 

L.a 

'ARGENTINE CANADA FINLAND INDIA NORWAY 
AUSTRALIA CUBA FRANCE ITALY SOUTH AFRICA 
BELGIUM DENMARK GERMANY JAPAN SPAIN 
BRAZIL ENGLAND HOLLAND MEXICO SWEDEN 

Note: If you are unable to obtain comolete parts at your dealer, write us and we will see that 
you are immediately supplied. Pilot Electric Mfg. Co., Inc., 323 Berry St., Brooklyn. N. Y. 

J 
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wher 
er 

c7he Sun 
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Tubes 
a Tube for 

Every Radio Need 

CABLE SUPPLY Coi. 
MANUFACTURERS 

1%ECUTIVE ONICES 

31 Union Square, NewYork 

will not be heard or will be heard only very 
weakly. 

You will notice that when one pendulum is 
nearly at a standstill the other will be swing- 
ing the farthest. Similarly, the current in 
the secondary will be greatest when the cur- 
rent in the primary is at a minimum. Also, 
one pendulum will be swinging in one direc- 
tion (away from the supporting string) 
while the other is proceeding in the opposite 
direction. In the radio circuit, the current 
in the secondary is flowing in an opposite 
direction to that in the primary. One should 
remember, in using this analogy, that the 
motions are damped, clue to friction between 
the strings. In the radio circuit, the motion 
is continuous as long as the station is broad- 
casting. 

This circuit is analogous to the oscillating 
system diagramed in Fig. S. 

If a number of strings of different lengths 
(differing by one -inch lengths or so) are 
hung up, certain of the strings will swing 
more than others. That is, strings tuned to 

or % of the frequency will have good 
amplitudes, too, these being the harmonics. 
They are much weaker than the main fre- 
quency. The strings will not be definite 
fractions of each other, however, for the 
frequency depends on the size of weights and 
the thickness of the strings. 

These experiments are so simple and re- 
quire so little equipment that the radio fan 
should not hesitate to try them; for they 
show, in a manner which he will be able to 
observe visually, how the more complicated 
electrical actions take place. With experi- 
ments of this nature, illustrating in au excel- 
lent manner the phenomenon of resonance, 
the listener really understands what is hap- 
pening in a radio set when he "tunes" in. One 
is merely changing the "lengths" or electri- 
cal "dimensions" of his radio set, so that it 
will respond, in maximum fashion, to the 
frequencies at which the programs are 
broadcast. The circuits must be brought 
into resonance. 

IN OUR 
_ JANUARY 

The PSYCHOLOGICAL ISOLU- 
TION, by A. Hyatt Verrill. 
Here our well -known author 
presents a scientific mystery 
story, in which pure reasoning 
and deduction are used to solve 

the most baffling murder case of the 
decade. 

ROBUR THE CONQUEROR, by Jules 
Verne. (A serial in 2 parts) Part II. In 
his attempt to convince the two officials of 
the advocates of the "lighter- than -air," 
Robur, his crew and prisoners meet with 
daring experiences, thrilling situations and 
breath- taking escapades. Still they are 
unconvinced, until the very end, when 
doubt is no longer possible. 

THE COMET DOOM, by Edmond Hamil- 
ton. For sheer audacity of imagination 
and vivid presentation of good scientific - 
tion, we believe that Mr. Hamilton is 
hard to beat. There is so much that is 
novel and interesting in this story. 
THE STOLEN BODY, by H. G. Wells. 
Now this versatile writer bases his story 
on psychic assumptions. It has many 
points of interest and solid scientific rea- 
soning, particularly from a hypnotic view- 
point. 

And others of scientifictitious merit. 
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90-Day 
Guarantee 
An absolutely unequaled 
value! We want you to test 
the World "A" Socket Power 
Unit and compare It with 
any other of two or three 
times the price. Try for ten 
days at our risk. Then If you are not convinced 
that it Is unsurpassedits to quality and wonder- 
ful results. purchase price will be refunded In 
full. Operates on 50 ar 60 cycles at 110 volts 
A. C. Highest quality Westinghouse electriCal 
equipment. No hum or noise. Approved by Radio 
News Laboratories and other leading Authorities. 

Only 

lD ñ 0 Balance 
0 

CO.. 

Send Order Today write yourname and 
address Up of paper -pin one dollar bill 
to it and 

a 
today. We will ship same day 

order is received for 112.75 C. O. D. 5% discount 
for cash with order. Remember you are the 
Judge and are fully protected -so send order 
NOW. 

1215 South Wabash A 
Dept. SO Chicago, Illinois 

,Station W. 
Battery Company 

aced by ley 

Wirthmore Radio Cabinets 
SAVE MONEY 
Right in your own 
city are many peo- 
ple who have saved 
money by buying 
Wirthmore Cabinets 
direct. 

You too can buy a 

Better Cabinet and 
save Money. :t 
Complete Line of 
Consoles equipped 
w i t h Newcombe - 
Hanley Speakers. 

Get Your 
Catalog 

THE WIRTIIMORE COMPANY 
910 Wirthmore Street Rockford, Ill. 

25 Cents 
Brings ALL THIS! 

One Official Blueprint of the Five - 
Tube Diamond of the Air 

One official booklet describing in detail 
how to build this famous set, wind 
coils, etc. 
Act Now! Send That Quarter to 

Guaranty Radio Goods Co. 
141 -J West 45th St. 

New York, N. Y. 

SPECIAL PRICES 
Send for littrature on the Scott's World's Reroni Ten 
and The Nine In 1.1ne. Dept. N. 

NORTH SHORE RADIO LABORATORIES 
ASSOCIATES I. R. E. 

6402 North Clark Street Chinos. 111. 
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your Home Deserves Zenith Radio 

DE LUXE ENGLISH 
ELECTRIC MODEL 

10 Tubes 
The first 10 -tube com- 
pletely Electric Radio 
using power speaker. 

GOOD music deserves good musical 
reproduction. Zenith radio will 
bring fine broadcast programs in 

the manner they should be brought - 
with tonal delicacy, with clear undis- 
torted rendition of every voice or in- 
strument. For the Zenith receiver is a 
high grade musical instrument, made 
with exacting care and scientific devotion 
to the highest standards of performance. 

Zenith design ranges from the six- 
tube, battery or electrically operated 
set to the De Luxe, fully electrical ten - 
tube type. Every model embodies more 
than twenty -five Zenith improvements 

that have led the way in radio develop- 
ment. The Zenith price begins at one 
hundred dollars because Zenith quality 
cannot be built into a receiver of lower 
price. Whichever one of the sixteen Ze- 
nith models you select will bring those 
fine qualities of tone, selectivity, volume 
and clarity that your home deserves. 

Make it a point to hear a Zenith 
demonstration before you buy radio. 
You will then have a standard of judg- 
ment -the Zenith standard. Both as 
musical instrument and as exquisite 
cabinet furniture Zenith radio is worthy 
of a place in the truly modern home. 

Wraern United States pricer slightly higher 
Licensed only for Radio amateur, experimental and broadcast reception 

World's largest 
manufacturers of 
high grade radio - 
16 models-3 dif- 

ferent circuits-6,8 t' 
and IOtubes, battery 
or electric - anten- 
na or loop - $100 

to 82500 ,, 
RAD10 -LONG DISTANCE- uoa t+wa so 

3620 IRON STREET, CHICAGO 
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(__ tsao[ttaas 

Red 
Top 

Cle-Ra-Tone 
Sockets 

0 

Spring Supported 
Shock Absorbing 

Makes the socket stand out 
from the dead black of the 
base and panel 
Easier to establish correct 
position of tube and prongs 
Improves the appearance 
of the set 

Have all spring supported and shock ab- 
sorbing features of the famous Cle -Ra -Tone 
Sockets. Non-microphonic. Unaffected by 
stiff bus wiring. Tube holding element 
"floats" on four finely tempered springs. 
Used in most of the leading circuits. 
Among the most recent for which Cle -Ra- 
Tone Sockets have been specified are: 

Strobodyne 8 
Magnaformer 9-8 

Camfield Super-Selective 9 
Lynch Suppressor Circuit 

H. F. L. Nine in Line 
World's Record Super 10 

Melo -Heald Fourteen 
St. James Super 

Karas Two -Dial Equamatic 
Knickerbocker 4 

Hilograd Receiver 
International One-Spot 

Thompson Super 7 
Hot Spot Fourteen 

PRICES 
Push Type, on Mounting Base 

Benjamin Cle -Ra -Tone Sockets 7Sc each 
Without Mounting Rae SOC each 
Green Top Sockets for A. C. Tubes 

Specially designed. for use with 5-pronged A. C. 
Radio Detector Tubes: 

Por direct attachment to panel 90c each 
For mounting on top of panel $1.20 each 

Insist on the socket used by 
those who know and want the 
best. ASK FOR BENJAMIN 
"RED TOP," or "GREEN 
TOP." 
At all Radio Jobbers and Dealers 

Made by 

Benjamin Electric Mfg. Co. 
120.128 So. Sangamon St., Chicago 

247 W. 17th St. 448 Bryant St. 
New York San Francisco 

Manufactured in Canada by the Benjamin Electric 
Mfg. Co., Canada, Ltd., Toronto, Ontario 

Hook -Up Review 
(Continued front page 788) 

ALL -WAVE SUPERHETERODYNE 
All apparatus is arranged in an orderly 

fashion, and when the shielding is in place 
only a few wires are visible above the 
chassis. The detector shielding compart- 
ment is on the front edge of the chassis at 
the left, and the oscillator shield is located 
in the same relative position on the right of 
the chassis. The intermediate -frequency am- 
plifier is located at the rear of the detector 
stage, and the audio amplifying apparatus is 
at the rear of the chassis on the right. 

An interesting feature of the receiver 
is that it may be wired for either battery or 
alternating- current operation. The circuit 
diagram shown above is used when a fila- 
ment storage battery is employed ; while an 
instruction booklet, which is available, ex- 
plains the method which should be followed 
if the new A.C. tubes are employed. A dia- 
gram of the circuit appears on page 796 of 
this issue. 

.A complete list of the apparatus required 
for the construction of the Improved 
Laboratory Superheterodyne follows: 

Two Silver -Marshall audio transformers, 
type 220; four S -M tube sockets, type UX; 
two S -M vernier drum dials ; one S -M R.P. 
choke coil, type 275 ; one S -M condenser, 
type 342; one S -M time -signal amplifier; 
two S -M coils, type 111A ; two S -M coil 
sockets ; two S -M .00035 -mf. variable con- 
densers ; two S -M stage shields ; one Carter 
.00015 -mf. fixed condenser with clips; one 
Carter potentiometer, type M -200; two Car- 
ter 0.5 -mf. by -pass condensers; one Carter 
3 -ohm rheostat; one Carter battery switch; 
four Carter tip jacks; one Polymet 2 -meg- 
ohm grid leak ; one Van Doom panel and 
chassis unit; nine XL binding posts. 

"EIGHT -IN- LINE" 
SUPERHETERODYNE 
(Continued front page 788) 

the last stage. Two variable condensers tune 
the first detector and oscillator circuits, 
while a midget condenser is used as re- 
generation control and a rheostat is employed 
as volume control. The set operates on a 
loop antenna and uses standard 201A -type 
tubes in all circuits but the last audio stage. 

From the mechanical viewpoint, however, 
there are many new and interesting features. 
An examination of the picture showing the 
inside appearance of the receiver will show 
that practically all of the apparatus is 
housed in one unit. This unit is a plywood 
box shaped much like the toy piano usually 
purchased for the little daughter at Christ- 
mas time. On the shelf in place of keys 
eight sockets for the various tubes of the set 
are mounted. On the front of the box there 
are eleven binding posts, and these are con- 
nected with the apparatus on the front panel 
and the loop antenna by twelve wires. Aside 
from this box, the only other parts are the 
three variable condensers and the rheostat, 
and these are mounted on the front panel. 

The unit mentioned in the above paragraph 
contains all the apparatus, with the exception 
of the tuning controls, and is available in a 
completely wired form. The intermediate - 
frequency transformers of the receivers are 
matched and tuned to a frequency of 85,000 
cycles at the factory, thus assuring a high 
degree of amplification. 

For the construction of the receiver the 
following parts are required; one 'Eight -in- 
Line' unit ; one Lignole panel 7x24 inches ; 

one DeJur 10 -ohm rheostat; two DeJur 
.0005 -mf. variable condensers; one Marco 
.000045-mf. midget variable condenser ; two 
Kurz -Kasch vernier dials ; one Yaxlcy 1- 
ohm resistor ; ten feet of Acme Celatsite 
wire. 
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New w ` 
One Dial RADIO 

Here's our offer. Put any one of our 24 new 1928 
models in your home on 30 DAYS' TRIAL. Use it 

selectivity and real tone value. Compare[ 
it n 

quality and price with any Radio you ever saw 
heard. Then if you are not convinced that the 

WFSTGALE gives you the biggest value and the 
bent price -YOU DON'T HAVE TO KEEP IT. 

Reta11 47 + `0 S72 Pricea .r BlgDlaeeunt to/Agents. Now WESTCALEoffers 
you the last word to Radio at lowest prices. Our 
dialtone 

system gives amazing reproduction. One control.latestshieldedconstructionputs West- 
gale sets yearsahead in powerful reception and bet. 

ove ter tone quality. Our retail prices are low factory e prices. Our Agent'. Prices are even lower. 
24 Styles to Choose From 

5, 6 and 7 Tube Sets 
Don't big 

FREE Catalog 
until you Se for 

err 
complete line inótube6tube and ]tuba 
omodel. 

and 24 stes. A beautiful array 
f table styles consoles. and de lune 

period type binera. Get 
:*1?: 

FREE 
C l c prit t 00., fFW Oiler t once. 

W ESTCALE ELECTRIC COMPANY 
Dept. 2011 

1751 Belmont Ave., Chicago, Ill. 

$87 
Retail 
Price 

Including 
s kor 

Why Not Be Our Agent? 
a 6,..t .R.v L. not 

Get cost? Get eut1 m out 
sr al amui b money 

first A/mare n each 
discount 

to 
rst - write today for epecid 

agent., price.. 

No t'A" Batteries with 
These TELEVOCALS 

The new Telecom! A.G. 226 ana 
227 Tubes operate direct from 
A.C. current and require no 'A" 

Battery. Televoa l T.C. I IM and 
17 i A Power Tubes are mude with 
oxide -coated filaments taking but 
half the current- amperes as 
against :r amperes hen4ofore. 
For best results insist on Televocal 
Quality Talas for all purposes. 
All standard types featured by 
the exclusive Televornl Support 

-all hilly guaranteed. 

I rc lol A I 

ELEVOCA 

TELEVOCAL CORP'N 
Televoeal Building 

Dept. A -5, 588 -12tH Street. 

West New York, N. J. 

ACCESSORI S 
at WHOLESALE 

Radln rtPEl'mno> h 7ubeeKi, Parts-everything 
Chargers, 

Radio at lo`r ̀vlrtee'c ° 
Thou- 

sands 
wholesale 

. 

Cl s. y Big New 
Catalog 

and 
rRË[ Cs11Book 

112 1`agee of valuable Radio In- 
formation -trouI fi d' g. t Wetni'are lnÁs. 
ri oday.x clrwnrcatnu 

Y 

AMERICAN AUTO RADIO MFG. CO. 
DAM. I 0 4 A ci "ai.tl..od.i 

Ida. 
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An Important and Decisive Verdict 

The Radio Industry Says: 

'The Telegram is a better ad. vert'arne medium for us than 
f 

rmerly, and, so far as w judge, the y a 
Saturda Tb- loid gets a better reading than formerly,^ "Promotion of broadcasting 

stimulates the whole radio in- 
dustry." 

"Advance publicity of tie Im- 

portant broadcasts stimulates 
trade several weeks in ad- 

vance:, 

"Our own advertising lineage 

in the Telegram is creased 

greatly:" 

"Your work has been a gre' et 

asset to the radio industry. 

"You have contributed much 
to stimulate the sale of radio 
and advance the fall buying eason." 

`Our organization 
c°rtainly feels that you have investment 

of ode an the die indat value to ra Ça dcaating actiiU >ow 
form wave registered in the 
uP before shediata sale Mck. Portent a date of the fro. Portanaat ::em4 Which you 

"September 22 fight broad- 
cast promoted xc p Y 

large volume of business." 

"This kind of work on the part 

of your radio editor 
and his 

associates has made us attack 
our 1928 budget with entirely 
different opinion than that 
which we had on approaching 
the 1927 budget." 

-If you lay d "w , the !coact 

ship in this type pf endeavor 
one Tess capable will 

some 
pick it up." 

"Increased 
sales from Tele green advertising" 

i Tunney e br adcaating of lise 
caused a peek ins radio sales.'` 

The foregoing are extracts from letters received from 
prominent radio manufacturers, dealers and adver- 
tising agencies, regarding The New York Telegram's 
radio activities. 

They furnish conclusive evidence of the growing 
esteem in which The Telegram is held by the radio 
industry as an advertising medium. 

The broadcasting of great events, sponsored by 
Scripps- Howard; The Telegram's publication of 
complete radio programs; The Telegram's improved 
Saturday Radio Magazine and other features, have 
furthered the interests of the radio industry and 
have won a radio readership which sellers of radio 
products recognize as essential to a complete sales 
campaign and maximum results in New York City. 

The Newyork Telegram 
A SCRIPPS -HOWARD NEWSPAPER 

MEMBER AUDTr BUREAU OF CIRCULATIONS AND MEMBER OP rise UNITED PRESS 

National Advertising Representative: 
ALLIED NEWSPAPERS, INC., 

250 PARK AVE.. NEW YORK CITY 
SEA 1LLL SAN MANCUSO() CLEVELAND 

DETROIT - LOS ANGELES - PORTLAND ATLANTA 

lrltrPPJ-MOWARa 

Advertising Department: 
THE NEW YORK fELElittAM, 

73 DEY STREET, NEW YORK CITY 

Phone: CORTLANIYI -8000 
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While your' 
nef hbors are 
cussrn'the static 
Your set, with its Dubilier Light- Socket 
Aerial, is bringing the programs in 
smooth as silk. It's a fact) This little 
aerial, which you simply attach to the 
set and plug into the nearest light 
socket, reduces both static and interfer- 
ence to a marked degree. It uses no 
current whatever and absolutely elimi- 
nates the lightning hazard. Costs you 
nothing to prove it, for the Dubilier 
Aerial is sold by all good dealers on a 
5 -day, money -back basis. IF your dealer 
can't supply you, write direct to us. 
Price, $1.50. 

LIGHT SOCKET AERIAL 

Ifyou'replenning to buildepower.unit 
make sure that the condenser blocks you 
intend to use are built to withstand long 
hours of heavy -duty service. Dubilier 
Blocks have an excessive high factor of 
safety and a "life "that makes them by far 
the most economical to buy. Full instruc- 
tions enclosed with each block unit. 

DUBILIER CONDENSER CORP 
4377 Bronx Blvd., New York,N.Y. 

Dubilier 
CONDENSERS 

The Search for the Perfect 
Detector 

(Continued from page 783) 

result. Hence a very efficient form of rec- 
tification is obtained, the curves obtained 
being sharper than usual, as shown by 
Fig. 4a. 

The tuned input circuit is applied between 
plate and filament and the alternate positive 
and negative cycles applied to the plate 
provide a much more complete detecting 
action in the output grid circuit.. Fig. 4b is 
the theoretical diagram of such a circuit. 

Summing up the foregoing, it has been 
pointed out that: 

1. Leaky -grid circuits, while very sensitive 
to weak inputs, cannot handle large input - 
voltage swings, and also suffer from an in- 
evitable distortion produced by the grid 
current, and the varying impedance offered 
by the grid condenser to oscillatory currents. 

2. Plate -bend rectification employing grid 
input is a comparatively insensitive device; 
since the bends of a normal tithe employed 
in such circuits are not very sharp and 
nothing like perfect rectification can be 
obtained. 

3. Plate -input circuits are a great advance 
towards perfection and, provided values are 
correctly chosen, curves can he produced, 
the bends of which are very much sharper 
than usual. 

Both the second and third methods suffer 
from the great disadvantage that smooth 
regeneration cannot be introduced into the 
circuits with any measure of success, low- 
ering efficiency to a great extent on distance 
work. 

Now let us refer back to the circuits of 
Fig. 1 and 2 for a moment. It is probably 
well -known that all the electrons emitted 
from the filament do not reach the plate 
through the grid; some of them gather to- 
gether just beyond the filament into a cloud 
and being negative in polarity tend to repel 
other electrons on their way to the plate. 
This cloud is known as the "space -charge." 

In an effort to abolish, if possible, this 
space -charge Mr. Dowding of Popular Wire- 
less, London, connected the electrode nearest 
to the filament (namely, the grid) to the 
source of high- positive potential ; and, think- 
ing it would be better to control the emitted 
electrons at their source, he connected the 
R.F. input to the filament. The plate was 
then connected via the "A" battery to the 
filament, to complete the circuit. 

Large R.F. chokes of low D.C. resistance 
were then introduced to isolate the filament 
and prevent R.F. impulses from straying 
everywhere round the circuit ; though they 
allow the steady D.C. to pass from the 
"A" battery to heat the filament. Finally 
regeneration was introduced, as shown in 

Fig. 5, and the circuit, when connected up 
and put on test, proved its inventor's theories 
to he correct beyond any shadow of doubt, 
for it gave results beyond all expectations. 

Quality on local work was excellent and 
its DX . capabilities were also very good. 
But -and here was the snag -the circuit as 
it then stood had a very limited range of 
suitable tubes; only one or two would give 
these results, others were poor, and some 
gave no signals at all. The chokes also 
were, of necessity, large and cumbersome, 
being wound with large gauge wire; their 
efficiency in isolating the filament was .also 
none too good. 

The above circuit was introduced some 
eighteen months ago; since then and up to 
the present time it has been developed and 
improved very greatly by one or two en- 
thusiasts. The large chokes have been re- 
placed by two parallel coils between which 
is placed the filament at one end, at the other 
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STROBODYNI 
with the 

ÌCecy improved 
"Conrad" 

BOOK PATTERN 

1 
IIP sensational Strobodyne cir- 
uit, the greatest of Super- 

heterodyne receivers that com- 
bines the best features of every 
circuit and has amazed Radio, is 
now ready for home and coni- 
munity set builders. 
Consrad. the greatest radio book 
and Pattern publishers. has 
printed a brand new pattern for 
this amazing Strobodyne circuit 
A siztren -page, 0 )(12 book gives 
every lust detail in the building 
up of reliable Strobodyne 
receivers. 
In this booklet are drawings and 
photographs of various parts of 
the receivers. The few parts of 
the hook -up that require special 
attention are fully covered by 
special sample instructions. 

FULL SIZE 
BLUEPRINTS 

with this Strohodyne pattern 
come four full size blueprints. 
These blueprints are complete, 
accurate and highly simplified. 
Anyone can build a Strobodyne 
receiver, whether they have built 
a radio set before or not. 

The Blueprints are as follows: 
No. 1. Panel layout Blueprint 

-Size 11 :27 inches. 
No. 2. Sub -Panel Layout. 
No. 3. Wiring for Apparatus 

(Shown in perspective 
form) - 

No. 4. Underside view of Sub.. 
Panel - Size 16x27 
inches. 

Size 23:27 inches. 
Until you have studied the Stro- 
bodyne you me a back number 
in Radio -a man of the older 
school -the Strobodyne is not just 
a new circuit -It is an epoch in 
Radio. 

50e THE COPY 
USE THIS COUPON 

CONSRAD COMPANY, Inc., 
230 Fifth Ave., New York. 

Gentlemen: I enclose 50e for 
ono copy of the New Official 
STROBODYNE PATTERN con- 
taining complete constructional in- 
formation and all Blueprints. 

Name 

Adan-,. 

City state 
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WHOLESALE PRICES 
-- for Dealers, Community Set Builders, General Repairmen and Agents - -- 

P prices sure to get this great 100-age book with net rices to the radio trade. 
Radio Specialty Company is radio's oldest radio parts mail order house in the country, and the new confidential prices on 
standard radio merchandise are the e owest o f any radio house. 
We are ready now to appoint additional agents in all parts of the country. If you care contemplating making big money in 
radio merchandise, be sure to get in touch with us at once. 

1927 
No.17 
500 

Illustfat ions 

WHEN WRITING 
TO US, 

USE YOUR 
LETTERHEAD 

Enlarged 
Edition 

rr 
from Radio's Oldest 
Mail Order House 

WE are the oldest established, exclusive radio mail order 
hoac in the country. Our motto is "Quick Shipment." 

All orders are shipped within 24 hours. Quick, prompt, cour- 
teous service. We carry a larger variety of radio parts and 
findings than any other radio house in the country. 

"RASCO HAS IT ff 
If you are In need of certain small radio parts that other radio and 

mail order houses do not bother to carry. get the Rasco parts catalog 
and you will trod them there. anything from a screw to copper ribbon and 
telephone diaphragms, as well as thousands of other small radio ilndthgs. 
Just to mention a few: 

Lugs. nuts, dials. tinder dials, jacks. plugs. every kind of knob. tords. 
panels screws. sliders. washers. selenium. tinfoil. switches. crystals, cap 
nuts. Litz wire. cord tips, brass rods. resistances, name plates, aping 
binding posts, switch parts, metal ribbon, carbon balls, binding posts. 
all types, switch points. switch levers. lock washers, carbon groins. ground 
clamps, metal pointers, insulated tubing, low melting metal, antenna con - 
Person, bus her wire. as well as thousands of other articles. 

We carry the Largest Variety of Small Radio Parts In the World. 
BUT We also carry ALL standard radio merchandise. 

ANYTHING IN RADIO 

1 
, 

L dìl 
a.-Rf dffI. _ r1` 

.1 

RADIO SPECIALTY CO. 98W 
W YORK CITYS N. ;Y. 
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Finally -the Perfect 
"A" Eliminator 

For Your Present Set or the Set 
you eventually buy 

Our 4 -volt "A" Eliminator 
Fits Inro All Radiola Con.olcs 

Silver Beauty 

Replaces "A" storage battery and charger; has 
full wave "dry" rectification; maintains re- 
quired voltage in uniform, constant flow;oper- 
ates automatically by moving a switch; eco- 
nomical -uses minimum amount of current 
(about 1- 10 cost of using electric iron); has rhe- 
ostat control for additional refinement in volt- 
age and reception; gives maximum power to 
radio tubes and lengthens their life; no acids to 
test or spill. Satisfactory results guaranteed. 

Its principle is simple and correct! 
The 110 volts Alternating Current is scien- 
tifically reduced with the famous "Silver 
Beauty' transformer coil to deliver the proper 
voltage to an especially developed dry, noiseless 
rectifier, which transforms the electricity to 
direct current. This current of exact voltage, 
is then transmitted through a patented spe- 
cial filter which clarifies the current, elimi- 
nating all foreign noises caused by rectifier 
or generator. 

Thel.SllverBeauty "A " Eliminator is endorsed 
by prominent radio engineers- adopted by 
leading distributors and dealers- approved 
by thousands of users. These are sufficient 
reasons for making Silver Beauty your choice. 

3950 $4350 
3950 

6 -volt; 2 amp. 6 -volt; 3 amp. 4- volt;3,i -smp. 
$2 higher n'est of Rockies 

Silver Beauty "B -C" UNIT 
Does away with "B" 

and "C " batteries 
Embodies every up 
to -date refinement 
and principle, in- 
suring smooth. 
unfailing recep- 
tion. As beau- tiful as it is 
efficient. 

No. 450 
180 Volts -40 
Milliamp errs- 

$45 
No. 460 
135 Volts 

$35 Individual adjustment 
adapted to all seta. 

Silver Beauty 
CHARGERS 

Employing an entirely new met- 
hod of rectification. Two models 
-with or without bulbs. 

See Your Dealer or Jobber 

Triple -A- Specialty Company 
Manufacturers of the famous Silver Beauty Chargers 
312-316 South Hamilton Ave., Chicago, III. 

the "A" battery; these coils, of identical 
characteristics, tuned simultaneously by the 
usual condenser, provide an easier path for 
the "A" battery current and offer an infinite 
impedance to R.F. impulses of the frequency 
to which they are tuned. Thus was one dif- 
ficulty effectively smoothed out. 

The "one- and -only" tube question was 
solved by the application of "plate bias." 
Rectification was found to be taking place on 
one of the bends of the plate- voltage -grid- 
current characteristic. Thus, by varying the 
plate -voltage bias, the working point may 
be moved up or down the excellently steep 
curve obtainable, shown in Fig. 6. 

Hence in the first instance the "one and 
only tube" happened to be working just on 
its bend with zero plate volts. 

With the bias adjusted correctly, most 
tubes of the 199 or 210A types will be found 
to yield excellent results. The completely - 
developed circuit is shown in Fig. 7. Fur- 
ther description is superfluous, except to 
state that feed -back between L2 and L3 is 
controlled by P, which controls also the 
positive bias to the plate. 

Stages of R.F. and A.F. may be added in 
the usual manner, as desired. An important 
point to note with this circuit, and also with 
the plate -input detector, is that the normal 
connections to grid and plate are reversed; 
hence a tube of normal high impedance 
employed in either of these circuits auto- 
matically becomes of low impedance, and 
vice versa. 

Tubes of a static impedance of 20,000 to 
30,000 ohms are generally most suitable, 
and this impedance in these circuits decreases 
to about 8,000 to 17,000 ohms. Thus a 
high -ratio transformer may be used to 
couple the first A.F. stage, with no lack of 
quality and a step -up in amplification in 
addition. 

The circuit has many points in common 
with the plate -input circuit referred to above 
and, while it gives the great purity of re- 
production of that circuit, it combines with 
this an even greater sensitivity than that of 
an efficient grid -condenser- and -leak circuit. 

Fig. 7 appears distinctly original on paper. 
and those readers who care to try it out will 
certainly find that originality is not secured 
at the expense of efficiency, when compared 
with the standard of to -day. With some ex- 
perience of single -tube detector circuits, from 
straights to supers, the writer unhesitatingly 
ranks this circuit as second to none. 

(Editor's note: The entire success of the 
novel detection arrangements described in 
this article depends on the proper values of 
the various "A," "B" and "C" voltages. 
The radio fan who tries the hook -ups should 
experiment freely with his batteries, giving 
each adjustment a fair trial. Do not address 
the author in care of this office; the experi- 
ments described were made in England.) 

A SIMPLE VOLUME CONTROL 
FOR ANY SET 

OF the various methods recommended for 
controlling the volume of the usual radio 

receiver, none is simpler nor more effective 
than placing a variable high resistor in the 
antenna circuit. The main point about this 
method is that it can be applied to any 
existing set, without changing a single thing 
inside the set. Another point is that, with 
sufficient resistance, the volume can be re- 
duced down to a whisper, without affecting 
the tone quality. 

The resistor should have a range from 
virtually zero to several hundred thousand 
ohms, finally adjustable rather than in 
marked steps. Furthermore, it should he 
noiseless, since there is no more prolific 
source of "static" in a circuit than a faulty 
resit qr. 
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Famous 
Spea* 

Ben /amin Franklin once said: 
"My performance dernteS it- 
self entirely to thy service 
and will serve thee faith- 
fully and If It has the gond 
fortune to please its master. 

gratification enough Fir 
the labor of -" 

Poor Binant 

The New rr 

Witt 
Is without comparison. To -day. as 11 years ago. Baldwin 
performance is the standard by which others are judged, 
comparable to the sensitive 
mechanism of a tine watch. 
At all genii dealers.. $28.90 
The new Baldwin "99" can 
be used on any set. 

Ask your dealer to demon - 
strate U. Write ter booklet. 

BALDWIN UNITS- Lottti- 
speaker units. Phono adapt- 
tri. and head tel are 
standard the world o 

1. W. A. W. L. WOOLF 
Piste/ nun, A Erb',"c r. for 

Nathaniel Baldwin. In.. 
227 -229 Fulton St., N. Y. 

THINGS DON'T 
JUST HAPPEN 
That nothing to equal 
the patented Chaslyn 
Balls for accuracy, un- 
breakability and sim- 
plicity of reading has 
been discovered is why 
the big manufacturers of 
Batteries use them as 
Charge Indicators in 
Glass -Cased Batteries 
and Power Units. 

Easiest to Read 
Nothing to Break 

S wim a 11ám --- charged fully 
S inks the while- charge dill right 
Sinks the green -charge i lean 
Sinks the red -charge is 

is 

Mk your dealer. It he can't supply. send 75e. to it, 
Chaslyn Corrosion Clue for Battery Terminals prutet t.. 

contacts. A large tube is 30e. 

THE CHASLYN COMPANY 
4617 Ravenswood Ave. CHICAGO, ILL. 

One D'aI Latest advanced circuit. . a9 chassis 
totally shielded. Balanced 1,1u of best 

quality. )farrelous power and selectivity. nets the 
long range stations as clear a a bell. One dial single 
ontrnt. An unsurpassed value -just 

one of our many mighty bargains. 
FREE Log and Call Book 

and Big New Catalog -Jun off the 
press. 

Full Bps ox 
of Radio Bargains. Send 

for 
Aneriean Auto & Radio Mtg. Co. 

Harry Sehwartzbera, Pres. 
Dept.102 American Radio Bldg.. 

Kansas City. Mo. 

DEALERS L. SET BUILDERS 
Complete stock of nationally known parts 
and accessories. Send for illustrated cala -' 
log and discount sheet. 

Radio Exclusively Since 1921 

CLARK & TILSON, Inc. 
112 CHAMBERS ST. New York 

The Nationally Known House 
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Dr.T.0' Conor Sloane 
will teach jecra. oiv 

CH EMISTRY 
Q= Right ire your own Home 

811 

Good Chemists Command High Salaries 

T. O' CONOR SLO.\ \ I: 
A. IL A.M., LL.D., Ph.D. 

Noted Instructor, Leet user and 
Author. Formerly Treasurer Amer! - 

can Chemical Society and a prat. - 
Oral chemist with many well know it 
achievement s to ils rredit. Not 
only has Dr. Sloane taught chemis- 
try in the classroom. but he was 
for man' years engaged In 
mental ehenical work. 

Industrial firms of all kinds pay tempting salaries to get 
the right men. Salaries of $10,000 to $12.000 a year are not 
unusual for chemists of exceptional abilities. Chemistry 
oilers those who are ambitious and willing to apply them- 
selves conscientiously the greatest oppxrrtmnities of any vo- 
cation. Why be satisfied with small pay and hard, thankless 
work -learn the profession of Chemistry and your salary will 
depend only upon your own efforts and your own abilities. 

The work of the chemist is extremely interesting. If you 
are fond of experimenting, if you like exciting and fasci- 
nating work, take up Chemistry. To the man who is dis- 
satisfied with his present job, to the young man just deciding 
on his life work, Chemistry holds alluring charms and count- 
less opportunities. If you want to earn more money, the 
way is °twin tit rnngh our course in Chemistry. 

NOW IS THE TIME TO 
STUDY CHEMISTRY 
Never before has the world seen such splendid oppor- 

tunities for chemists as exist today. The war has awakened 
the United States to the need of trained chemists and chemi- 
cal engineers. Everywhere the demand has sprung up. In 
factories, mills, laboratories, electrical shops, industrial 
plants of all kinds, chemistry plays a vital part in the con- 
tinuation and expansion of the business. In every branch 
of human endeavor the need for chemists has arisen. N., 
profession offers such alluring opportunities, and the next 

ten years are going to show the g eatest development in this science that this country has ever seen. 
Those who have the foresight am ambition to learn chemistry now will have the added advantage, 
alai greater opportunities afforded while the chemical beta' is growing and expanding. 

You Can Learn At Home 
Ability to Understand Plain English the Only Requirement 
Dr. Sloane will teach you Chemistry in a practical and intensely interesting way. Our home 

study course written by Dr. Sloane himself is practical, logical and remarkably simple. It is illus- 
trated by so many experiments that are performed right from the start that anyone, no matter 

how little education he may have, car, 
thoroughly understand every lesson. Dr. 
Sloane teaches you in your own home 
with the same individual and painstaking 
care with which he has already taught 
thousands in the classroom. Ile w 

addition. give you any individual help 
you may need in your studies. This per- 
sonal training will be of inestimable 
value to you to your future career. 

Experimental Equipment Given 
to Every Student 

\vc It to every student. withonl additional charge. Ibis 
'. -al equipment. including fifty Hewes of laboratory ale 

.ans and supplies and thirty-nine dinerent chealeals and re 
'rule tilted heat) wooden box sertes not only as a case 

'In .. a /lt as a laboratory accessory bu performing 
Full part bolas% out this special 

are contained in our afree book "Upper- 

What Well -Known 
Authorities Say 
About Our Course 
From Hudson Maxim: 

"Pr. Sloane has done a much -needed 
work in a murk better nay than any- 
thing of the kind has, heretofore, been 
done. 

"Dr. Sloane has a remarkable faculty 
of presenting Silence for self -instruct lots 
of the student in such a clear and un- 
derstandable tiny s lo be most readily 
grasped and assimilated. 

"1, therefore. unresenedly recommend 
and place nu highest Indorsement on his 
work." 

From Pr. W. W. de l: erlort 
"I can not recommend your course too 

highly and 1 congratulate built you and 
Pr. Sloane on same." 

From .Cohn A. Tennant: 
"This Is so n elhing which has long 

been needed. Your long experience in 
the teaching of chemistry . assurance 
t bat the course trill be practical as well 
as plait to the untrained students." 

What the Students Say: 
i 'e has been north $50,bea ,ern " 

'l'rbi -pis just like reading some fas- 
cinating fiction slurs." 

"I hate just been made Assistant 
Chemist of 

course 
toy a 

t 

ern" 
"'Lour just what a person 

want start in the wonderful science 
of Chemist n " "I find that your course is very in- 
testing. I wait patient 13 for the next 
Ir l 

find the study of chemistry more 
and noire interesting at every lesson and 
you may be sure that I ant getting into 
studying habit event a than I over did 
eden In my school day, 

"I like the lessons m much that I hon- 
estly would not sell them for many times 
their price." "I am taking this opportunity to express 
may salt start ion with your chemical lessons." 

"I now hate a fine position a 
s 

chemist 
at the Du Font Inc Work, . It was nitro 
your course alone that I have been so sum-restful." "I hate writ ten to different people 
about your course and they speak verY 
highly of 

"If I do' learn It Isn't your fault 
for I find that your lessons contain a 
whole lot." 
(.Names and addresses on request.) 

DIPLOMA AWARDED TO EACH GRADUATE 
,Upon graduation each student is awarded our Diploma in Chemistry, cer- 

tifying that he has successfully completed his studies. Your name on this 
certificate will be a source of pride to you all your life, as well as an aid to 
'gaiainc a IoaltloP ill (ienti -tic. 

Easy Monthly Payments 
You do not have to h. ten the small price -,I - start. 
You can pay for it in u u I monthly amounts or e.. i a :. o it hers 

are doing. The cost is very low, and includes even the Chemistry 
outfit -there are no extras to buy with our course. Write us and 
let its explain how you can qualify for a trained technical posi- 
tion without even giving no your present employment. 

TUITION PRICE REDUCED 
Resides furnishing the student with his Experimental 
Equipment. we have been able, through the big in- Please send e at once. 
crease in our student holy, to reduce the cost of w lthoti: 

at 
any obliga tion on 1 d 

the course. Write today for full information / part. your free book, "OpportunI- 
and free hook, "Opportunities for Chemists." I this for Chemists." and full par- sleolars about the Experimental Equip- 

ment the Soupcon right now while it is fresh tent given to every student. Also please in your mind. Or just write your ttanttt fell Hie about Plan of payment and 
and address on a postal and mail it i the reduellon in the tuition price. 
to its. 

NA)IF 

/'.tDDRESS 

CHEMICAL 
INSTITUTE 

OF NEW YORK 
Home Extension 

Division 1 

16 -18 -R -East .30th St., 
New York, N. Y. 

Don't Wait- -Mail the Coupon NOW! 

CHEMICAL INSTITUTE of NEW YORK, Inc. 
16 -18-R -EAST 30TH STREET Home Extension Division 1 NEW YORK, N. Y. 

CITY 
li 

ST.tTP 
N -1 -_x 
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A Complete Áérial Kit 
f I i aí sa ves tim e aR d e f fort 
It is much easier to buy a 
complete Belden Aerial Kit 
with Beldenamel Aerial 
Wire, Belden Lightning 
Arrester, etc., than to pick 
up the many odd items that 
are essential for a good aerial. 
Every item in the Belden 
Aerial Kit is matched for 
perfect performance. 

Insure yourself against aerial 
trouble. Ask your dealer for 
a Beldenamel Aerial Kit, 
today. A Beldenamel Aerial 
cannot corrode. 

Belden Manufacturing Co. 
2314A Western Ave., Chicago 

Aerial Kit 
G)7 

A Study in R. F. 
Amplification 

(Continued from page 787) 

article, we shall indicate this effect in terms 
of the apparent inductance of the tuned sec- 
ondary coil ; which, it is well known, is made 
up of the pure inductance of the coil plus 
the distributed capacity, the latter acting in 
parallel with the inductance. 

COUPLING EFFECTS 

Fig. 4 shows how the apparent inductance 
of the secondary (in this case a basket - 
weave R.P. transformer) of the second 
transformer changed as the distance separat- 
ing the two was decreased; a decrease from 
146 to 91 microhenries was noted. This 
value is for one particular type of trans- 
former, hut, nevertheless, shows the direc- 
tion of the change. A decrease in apparent 
inductance is to be expected when the sym- 
metrical ends of the secondary of the second 
transformer and the primary of the third 
transformer are connected to the grid and 
plate sides of the tube, respectively. If this 
condition is attained, by reversing the con- 
nections of either coil there will be an in- 
crease of the apparent inductance; the slope 
of the curve being approximately equal, but 
opposite, to that shown in Fig. 4. 

Fig. 4 indicates that, if there be any 
coupling at all between the coils in question, 
a change of resonance - frequency may be ex- 
pected. 

Fig. 5 shows the change in resonance -fre- 
quency caused by bringing the second and 
third transformers (same transformers as 
were used for Fig. 4) together, parallel to 
each other. When the mutual inductance be- 
tween the two coils was of the proper sign, 
there was an increase from 720,000 to 914,- 
000 cycles per second, as shown by curve A; 
when they were reversed, there was a de- 
crease from 720.000 to 616,000 cycles per 
second, as shown by curve B. In this case 
720,000 cycles (or 416 meters) was the 
resonance- frequency of the amplifier when 
the two transformers were isolated. 

Other types of transformers showed sim- 
ilar characteristics, the amount of change, 
however, depending upon their external field. 
The spider -web showed the greatest change, 
while the toroidal coil, with its enclosed 
field, showed the least. 

CRITICAL ANGLES OF PLACEMENT 

These curves show how very important the 
proper location of R.F. transformers really 
is. To prevent the fields of the transform- 
ers from interfering with each other, is one 
of the most important things in R.F. am- 
plifier construction. 

Fig. 6 illustrates how the keeping of 
transformers at right angles to each other 
minimizes the interference difficulty. The 
second and third transformers were placed 
1% -inch apart, and perpendicular to each 
other. The amplifier was then tuned to a 
wavelength of 416 meters, or 720.000 cycles 
per second. The second transformer was 
then revolved through an angle of 360 de- 
grees, noting, in steps of 221/2 degrees, the 
frequency changes which occurred. 

As the transformer was revolved there 
was, first, an increase of the resonance -fre- 
quency, continuing until the coils were par- 
allel to each other. (Had the polarity of 
either coil been reversed there would first 
have been a decrease). The next 90 degrees 
showed a decline, coming back to the original 
720.000 cycles when the coils were exactly 
perpendicular again. As we completed the 
revolution, with the polarity of the second 
coil then reversed, there appeared a decrease 
in frequency, which went through an oppo- 
site cycle and back to the original frequency 
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BRIDGE 
AMERICA'S GREATEST 
AND MOST POPULAR 

CARD GAME 

TAUGHT BY AMERICA'S 
MASTER GENIUSES 

Wilber C. Whitehead 
The world's recognized authority-co- editor of 
"Auction Itridge Magazine." member and expert 
of Radio Broadcasting team -broadcasting through 
sixty-four stations, author of "Auction Bridge 
Standards," "Auction Bridge Summary," etc. 

Whitehead's Complete Auction Bridge 
Everything about Bridge by the man best qualified 
to write it. Clear. convincing, up -to- the. minute 
illumination of Auction Bridge in its every detail. 
Complete with 1926 authorized laws and 200 
example hands illustrating modern bidding tactics 
and play. Flexible cloth binding. Special Price, 
$2.00 

Auction Bridge Standards 
A complete explanation of proper bidding. New 
edition containing the new laws. Cloth, pocket 
size. Special Price, $1.50. 

Auction Bridge Summary 
Briefly stating, for quick reference, the salient 
principles and conventions of Auction. Revised 
1926 edition with a simple explanation of more 
important new laws. Cloth, pocket size. Special 
Pries, $1.00. 

Milton C. Work 
Another recognized Bridge authority. Also of the 
nation -wide Radio Bridge team. 

Work's "Bridge Pointers and Tests" 
Shower of terse, illumination Bridge ideas. Noth- 
ing like it ever attempted before. litre you 
simultaneously test your ability, stage your con- 
test with your friends and gather a wealth of 
liridge Knowledge. 
192 l'ages. Cloth bound. Special Price, $1.00. 

Milton C. Work's "Contract Bridge" 
Every. Bridge player is anxious to know what the 
difference is between bidding in Contract Bridge 
and bidding in Auction Bridge. Mr. Work explains 
it in a short and easy way which a child could 
understand. 
160 Pages. Cloth bound. Special Price, $1.50. 

Auction Bridge Complete 
AUCTION (BRIDGE COMPLETE is not only the 
.\ L' C. but also the X Y Z of Bridge. Whether 
you are a beginner, a player of moderate ability, 
or an expert, this book will improve your game. 
1 -et Mr. `York, the outstanding authority, help you 
to play winning Bridge. 
500 Pages. Cloth bound. Special Price, $2.00. 

100 Bridge Lessons 
100 LESSONS specially selected hands with an 
impressive lesson in every hand 50c 

Auction Bridge -(1927) 
THE RED BOOK published annually with every- 
thing that is new in Bridge 75c 

Ferguson's "Contract Bridge" 
With the Whist Club Laws and Rules. Tells you 
in plain language all about Contract Bridge 75c 

Practical Auction Bridge 
PRACTICAL AUCTION BRIDGE. All about 
Bridge with full directions for teachers. How to 
teach, how to handle classes, how much to charge 
for teaching. Special Price $2.00 

Short Cut to Standard Auction Bridge 
Introducing a quick and easy method of fixing in 
your mind the correct leads, rules and play of 
the recognized authorities of the modern game. 
Special Price $1.50 

Foster's "Contract Bridge" 
The latest thing in Bridge is Contract. Society is 
playing it almost exclusively. Soon every Bridge 
player will be playing it. Why not be among the 
first to play Contract yourself' 

Only $1.00 

"Bridge" is fast becoming the greatest 
American card game because of its unques- 
tioned merit. "Bridge" has no equal. 

Select your Books and Order Today 
Direct from 

CONSRAD COMPANY 
230 Fifth Ave. New York, N. Y. 
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She1dp1ate 
Type S.P. 

12.2 
Shielded Grid 

The Greatest Forward Step 
in Radio Since Its Invention 

THIS startling new achievement guarantees the 
development of superior receiving sets. Leading 

radio engineers already have designed circuits incor- 
porating the use of the new type SP -122 Shielded 
Grid Tube. Critics acclaim these receivers the most 
outstanding development in the radio industry. 

SPECIFIED! 
The Shieldplate Shielded Grid Tube, Type SP -122, is 
exclusively specified for use in the "Tyrman Shielded 
Grid 7," as described in Radio News. Other radio pub- 
lications which specify this tube in new circuits are: 
Radio, Citizens Radio Call Book, Radio Review, Radio 
World, and many leading metropolitan newspapers. 

r 
SHIELDPLATE TUBE CORP. 
208 S. LaSalle Street (Dept. N), 
Chicago, Illinois. 

Kindly send free booklet describing the 
Shielded Grid Tube, Type SP -122, and its 
many uses. 

Signed 

Address 

City State 
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CAMFIELD 
Equaltune Condensers 

Cornfield Condensers are again specified! Equalizing 
adjustment device makes them unequaled for accur- 
acy, mechanical design, electrical efficiency, work- 
manship and general utility. They look the part, too - 
as handsome n job as you ever saw. 
Cornfield umdensera are omcially specified for the 
Cornfield SuperAelective-t, and 10, Tyrman Ten. 
Madison More, Shielded Grid 7:' Citizens Super -u. 
Duoformer -7 and 5, Thompson Super -7, and mmu 
other circultS. 

NEWEST CAMFIELD SHIELDED GRID "7" 
A new and remarkable rettdcer using the new shield 
grid tube. nest receiver developed on this new 
revolutionary principle. Get the facts now! 
Stall coupon for free booklet, 'B'hererer you Require 
Quality," also details on near Shielded Grid ' " and 

newest radio Sereinpmentt. 
CAME IELD ADIO MFG. CO. 

35 East Wacker Drive, Dept. R. N.. Chluge, 111. 
Mall me your free booklet as adverti=,d lo It N. 

Nome 

Address 

TYRMAN 
SHIELDED 
GRID SEVEN! 
We offer complete parts 
for this newest circuit, as 
well as other well -known 

circuits, sets, parts, etc. 
Lowest prices. 

Dealers -Write for Catalog 

WESTERN 
RADIO MFG. CO. 

126 W. Lake St., Dept. 11 

CHICAGO 

S14 Radio Netos for January, 1928 

,ov Specified for the ,a, 

TYRMAN -- SEVEN 

. . ' '-"Ì fllll.1r 'L>f !r-.a.. 

IIIIIIII 

N e w BAKEL/ 
GENUINE 

INSULATED 
X -L Push Post 

.tt last a perfect Binding Post. Convenient, simple, 
perntanent connections 
You don't lute to remember to tighten x -L Push 
Posts. Just push down. insert wire. remote Ares. 
sure. Connection is tight and will stay tight. No 
Ìbrations n loosen; releases instantly. 
All standard t arkmgs or boxed In complete sets) 

for all popular circuits. Price, each 15e. If 
your dealer can't supply you, welts direct. 

FREEbig, new. -to -date book of 
wiring diagram. of all leading 

circuits. Write today. 

X -L RADIO LABORATORIES 
2426 -B Lincoln Are.. Chicago, Ill. 

LIGNOLE RADIO PANELS 
Specified for TYRMAN and 
other world famous sets. Send 
for Circular 54 -A. "Lignole 
Users are Llgnole Boosters." 

THE LIGNOLE CORP. 
500 So. Dearborn Street 

Chicago, M. 

of 720,000 cycles, when the coils were again 
perpendicular. 

The object in placing transformers, so 
that there is minimum interference of their 
fields, can plainly be seen from the given 
curves. Unless the transformers are abso- 
lutely symmetrical in their windings, and 
placed so that there is absolutely no inter- 
ference of their fields, we cannot expect 
maximum efficiency from an amplifier. To 
be sure that you have no interstage coupling 
of the type mentioned, there is only one way 
out: properly shield your 'radio- frequency 
amplifier. 

The Happiness Boys 
(Continued from page 740) 

heroine. The next member of the company 
to become disabled was the gentleman who 
impersonated a bear ; so Mr. Hare came to 
his aid also and gave a most realistic and 
"growling" performance, with the aid of a 
picturesque bearskin. This tour must have 
been one of the high lights in Mr. Hare's 
theatrical career, since he played everything 
from beauty to the beast. 

The broadcasting career of The Happiness 
Boys began in Newark, New Jersey, at 
WJZ, when it was an experimental station. 
They now hold the record for more con- 
secutive weeks of commercial broadcasting 
than any other team on the air, and they 
were also the first to have a distinctive air 
salutation. There are very few of us who 
are not familiar with their cheery "How Do 
You Do, Everybody, How Do You Do ?" 

THEIR PROGRAMS 

Fifty percent of their programs are "ad- 
lib," that is, extemporaneous. We were 
surprised to learn that they often prepare 
their Friday evening broadcast program no 
earlier than on the afternoon of that same 
day. Yet they feel that is the better way; 
since neither Ernie nor Billy is positive of 
what the other will say, and the result is 
delightful informality. During five years of 
broadcasting, they say, they have not re- 
peated one "gag" or story. 

Their personal appearances are many. 
During the past year they have given six 
request performances at the Strand Theatre. 
in New York City, and with a different act 
each time. Their of times smashing popu- 
larity is proven beyond doubt by the follow- 
ing incident. During the opening of a store 
in Plainfield, New Jersey, the personal ap- 
pearance of the boys brought forth such a 
crowd of potential listeners that both front 
windows of the store were broken. To quell 
the enthusiastic mob, the police reserves 
had to be called out. This is what we most 
assuredly would call "breaking all records!" 

In their office, we saw a motto tacked on 
the wall. It read: "If you can't get hap- 
piness out of your work. you don't know 
what happiness is." That has indeed been the 
secret of their success, for they love their 
work and they put their hearts and souls 
into it. To the question as to how they 
liked broadcasting, and as to whether they 
found the preparation of new programs hard 
work, they answered in chorus that it was 
never work, but seemed much more like 
play. They also confessed to a complete 
lack of nervousness before the usually terri- 
fying mike; for their previous experience in 
phonograph recording had served as an ex- 
cellent initiation. 

Many of us have wondered as to the 
origin of their novel and captivating songs 
and ballads. The Happiness Boys do not 
do their own composing, but have these songs 
of every type and kind, literally thrust and 
showered upon them. Not only do music 
publishers send the boys first publications 
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The De Luxe $12.50 
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Ask Your Jobber 

Duro Metal Products Co. 
2651 North Kildare Ave., 

Chicago, 111. 

ARTE 
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for dependable excel- 
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This Time It Is 
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Chicago, i11. 

BLUE PRINTS 
Complete in every detail for 
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SHIELDED GRID SEVEN 

Price $1.25 
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230 Fifth Avenue New York, N. Y. 
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for them to exploit, but radio fans from all 
over the country compose sentimental songs 
for them, as well as to them. Their harmony 
in singing is unequalled. When Ernie starts 
to croon a southern song, Billy joins in with 
a rich, mellow tenor voice that seems to 
carry you "w- a -a -a -y down south." So it 
is not to be wondered at, that after hearing 
them sing, we too feel the creative urge, 
and want to do our bit toward helping the 
joyous cause of song along. 

NO LACK OF APPLAUSE 

Some man high in the public eye once 
said : "I would rather make the nation laugh 
than be president." According to that, Billy 
Jones and Ernest Hare can have almost any- 
thing they desire, since the two of them 
have done so much to bring joy into millions 
of homes. Their fame and good cheer have 
spread so far that they receive thousands of 
letters each week, thanking them for the 
bit of joy brought by their programs. Their 
work before the microphone is so genuine, 
so natural, and so "homey," that many of 
these fan letters show that the boys have 
been taken right into the hearts and homes 
of the listeners. They seem to feel that 
Ernie and Billy are "just one of the family," 
and they tell them of baby's whooping cough, 
how grandma sprained her ankle, and of 
sister's new beaux. And these "letters from 
home" are sincerely appreciated and enjoyed 
by the recipients. 

Each Friday evening at seven- thirty, the 
Happiness Boys broadcast from a restaurant 
On Fifth Avenue, New York. The dining 
room has a normal capacity of about 300 
people; but on this night of broadcasting, 
four hundred are packed into the room. 
People from all over the country, as well as 
from around New York, come to see their 
favorites in person. A great many of these 
visitors are little children and elderly people, 
who want to talk to the boys after the broad- 
casting and have some precious belonging 
autographed. 

A clock on Mr. Hare's desk attracted our 
attention. It was noon, and we'd been in- 
terviewing for two hours -two hours which 
seemed like fifteen minutes. As we were 
leaving, with apologies for having taken up 
so much of their time, the boys asked if 
we'd like to stay and watch one of their 
rehearsals. Would we like to? \Vhy, you 
couldn't have pried us out. 

Two tiny slips of paper, with notes, car- 
ried the routine of the act. Dave Kaplan, 
the "maestro" of the Happiness Boys organ- 
ization, came to the piano, and then the fun 
began. Such spontaneous humor, sparkling 
witticism, gay little songs, tender ballads - 
well as far as we were concerned -"they 
stopped the show," and we thanked them for 
the jolliest, happiest morning we've ever 
spent. 

Any friends of the boys will tell you that 
Ernest Flare and Billy Jones are the most 
cheerful duo that they've ever met, and that 
they broadcast happiness in private life, as 
well as before the public. Their personali- 
ties "get over" because they are The Hap- 
piness Boys in every sense of the word. One 
of their invisible audience has suggested 
this slogan for them: "Happiness is like 
molasses; spread it on thick." And they do. 

TOO MUCH COMPETITION 
FLAPPER: "Daddy, I'd like to get a per- 

manent wave." 
DADnv (also a radio broadcaster) : "Well, 

you'll have to take it out in liking; there 
ain't any left!" 

-Win. G. Mortimer. 

ANOTHER PROSPECT FOR A BURNT -OUT 
TUBE CONTEST 

CL' STONIER : "Will you allow me some- 
thing on my old vacuum tubes ?" 

SALES A : "Well, we can allow you to 
take them home." 

-Edw. R. Krvr,. 
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Improved Reception 
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GRID LEAK 

ONE certain way of getting better and clearer reception 
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plate resistors at 90 volts. 
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Sales Offres and Warehouses in New York, Chicago, Boston, Philadelphia, Cleveland, Detroit 
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See the Sitorld 

Taste Romance and Adventure 
%the Far Lands of the Earth. 

How often you've longed to see for 
yourself the awe of Egypt's pyramids - 
the beauties of the gorgeous Mediter- 
ranean sunset -the squalor of China's 
ancient cities! 

Spend a few years, or the rest of your life, tast- 
ing high adventure on the seven seas and in all 
the world's great ports- roving the earth's high- 
ways and byways! You can do it FREE -all 
your expenses paid -and earn a good salary 
besides! 

Only one profession will carry you around the 
world at will, traveling like a gentleman, but 
that's the most interesting and pleasant work 
there is -Radio Operating! Easily and quickly 
learned, there's no other profession like it for 
the man who wants the experiences and pleasures 
of world- travel. Radio operators are needed -all 
sea -going ships like the one shown Isere must 
carry from one to half a dozen or more. 

Take a Look Beyond de Skyline 
Without aP nnytampe se 
Radio operators aboard ocean liners 

live luxuriously -they rank as officers of 
the ship. Meals, a private cabin, all other 
living needs are furnished free, and be- 
sides the operator draws a good salary. 
You can learn quickly and easily at home 
ill your spare time to be a Radio operator 
through our practical training methods. 
Take a look at the FREE BOOK which 
tells how -mail coupon below. 

This U. S. Government- recognized school has 
been training successful operators since 1914. 
Our graduates are all over the world. We main- 
tain an Employment Department to put you on 
your own ship. The world -famous NATROMETER, 
our own patented invention, obtainable only by 
students of this Institute, is recognized as the 
best and easiest way to learn the Radio code. 
A few short months, with the aid of the famous 
Natrometer and our quick home training, and 
you too can be a fully qualified Radio operator, 
sitting in your cabin like the one shown above, 
bound out for Liverpool or Nagasaki! 

Read the Free Book that tells all about this 
fascinating profession and our practical Govern- 
ment- recognized methods of training you for it. 
Send coupon TODAY -no obligation. Special 
tuition offer now on, includes world -famous Na- 
trometer free of extra cost with your course! 
Act at once. 

NATIONAL RADIO INSTITUTE 
WASHINGTON, D.C. 

SPECIAL OFFER COUPON 
National Radio Institute, 
Dent. ISS, Washington, D. C. 
Gentlemen: Without obligating' 
me in any way send nie your 
free book and information about 
your offer of Natrometer with 
course. 

World- Famous 
Natrometer 

Name 

Address 

It 

A High- Low -Tone 
Loud Speaker 

(Continued from pa!1r 784) 

THE SOUNDING ELEMENTS 

While the frame is drying we can proceed 
with the cone and drum. One piece of cone 
paper is cut exactly 12 inches wide and 25% 
inches long. As the distance between "A" 
top and "A" base is exactly 12 inches, the 
drum paper will fit snugly between these 
ends. The length, 25'/2 inches, will carry it 
around the circumference of "B" top and 
"B" base, with a little reserve for lapping. 
This is now called the drum form. 

For the cone form draw on another piece 
of cone paper a circle 9% inches in diameter; 
inside this circle describe another with a dia-. 
meter of 8% inches. With a pair of scissors 
cut around the outer circle and then notch 
as illustrated to a depth indicated by the 
inner circle. Cut out a wedge- shaped piece, 
2 inches wide at the outer side; place a little 
glue along one edge of this sector and, draw- 
ing the paper into a cone, lap the sides 
inch and place a weight on the paper until 
the glue has set. 

After the glue on the dowels has set, run 
the drum form inside the dowels and around 
"B" top and "B" base, and tack it in place 
at about one inch intervals. The ends of the 
drum paper will lap and this lap should be 
securely glued. 

After the glue on the drum and the cone 
is dry, hold the cone, apex down, and bend 
up the notched sections. Make a hole in 
the apex with a large pin, so that it will be 
less difficult to run the unit's driving pin 
through. Now, by slightly squeezing the 
cone carefully, it may be inserted through 
the top of the speaker, apex down. Let it 
regain its natural form and work carefully 
down so that the driving pin will come 
through the small hole in the apex of the 
cone. Raise it until only about % -inch of 
the driving pin protrudes through the hole. 
After making sure that the cone's outer 
edge is at the same elevation all around, 
work glue between the turned -up notched 
sections and the drum and set back to dry. 

After the glue is perfectly set, the tiny 
nut is screwed upon the threaded driving pin 
and may be adjusted to the proper position 
through the opening in the top of the 
speaker. In the event that it is impossible 
to have a driving pin threaded it may be 
necessary to resort to sealing wax. Simply 
let a drop or two of melted sealing wax fall 
on the opening where the pin protrudes 
through the cone and trust to luck that the 
tension on the cone is right for best tone. 

Outside of staining and otherwise finish- 
ing the wood parts of the frame. the speaker 
is completed and ready for testing. It will 
be noted that we now have two different vi- 
brating surfaces, one rather small and the 
other quite large. The unit's vibrator sets 
the cone in motion and in turn the drum is 
caused to vibrate. In this way the higher 
frequencies of the musical scale are taken 
care of by the cone while the low notes are 
handled by the drum. 

If the work is carefully done throughout 
there is nothing to look forward to except 
wonderful reproduction, provided the radio 
set itself is "percolating' properly. 

HE HAD SEEN IT DEMONSTRATED 

SON : "Hey, dad, where can I see an ex- 
ample of "Remote Control ?" 

DAD: "Ride in the back seat with your 
mother." 

-E. M. Grantt. 

Radio Vac's for January, 1925 
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FLOYD L. DARROW 

READ 
The thrilling, intensely 
interesting story of the 
most marvelous science 
in the world. 

THE STORY OF CHEMISTRY" 
is what its name implies, the 

"story" of this strategic science. It is 
not a hit -and -miss collection of isolated 
phases of the subject, but a coherent de- 
velopment, leading logically from the 
days of the alchemist to the over -shad- 
owing importance of chemistry in the 
modern world. 

It gives that broad and comprehensive 
grasp of the subject, both of past and 
present, essential to a liberal education. 
It is for everyone who wishes to be in- 
formed on the most practical of sciences, 
a science which touches modern life at 
every point. 

It is written in simple, understandable 
English. It is almost entirely free from 
the chemical formulae, equations and 
mathematical expressions so forbidding 
to the non -technical reader. It enter- 
tains as well as instructs. 

It is authoritative, for it is based on 
the statements of men who are leaders 
in chemical investigation and know 
where they speak. 

It is the most nearly down -to -date 
book on chemistry for the general 
reader. Aside from the historic portions 
little of the story that it tells can be 
found in other books. It is written from 
the current literature of the most recent 
researches. 

The illustrations are numerous, care- 
fully selected, striking and instructive. 
They too tell a story. 

It is a beautiful, stiff -covered book, 
6 x 9 inches -a most valuable addition 
to anyone's library. 

SPECIAL PRICE 
$3.98 

CONSRAD CO., Inc.. 
230 Fifth Arenue, New York City. 

Gentlemen: I enclose 5l. S- piense send me one ropy 
of The story of Chemistry 

Name 

Addreas 

city State..... 
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Love in the Air 
(Continued from page 743) 

alone in this big city without a woman to 
take care of him." 

She paused in her musings and smiled 
softly. "The poor kid l" 

* * * s 

Thus was begun a strange romance; 
strange, because neither of the persons in- 
volved was acquainted with the other. Miss 
Johnson started it, of course, by writing a 
letter to Benjamin-and a spry, girlish sort 
of letter it was, bubbling with youth and 
appealing femininity. It began: 

"My Dearest Big Buddy : -But I know 
you aren't so very much bigger than me, arc 
you? I have listened to your voice each eve- 
ning for weeks; but only since you mentioned 
your great loneliness have I been brave 
enough to write. I also am lonely -a lone 
girl making her way in a big city. Perhaps 
we might cheer each other up a bit by writ- 
ing, don't you think ?" 

From there on, it was much the same as 
hundreds of other letters which Ben received 
daily -and yet not the same. He had started 
to throw it into the studio wastebasket when 
something wistful about the wording caught 
his eye. Quite abruptly he stuck the letter 
in his pocket, to be answered at his leisure. 
The answer he composed was, he flattered 
himself. a rather neat thing as letters go; 
modest, =offending, and yet very personal 
and giving an impression of great confidence. 

"My Dearest Ellen -" he wrote, and 
paused. He could imagine her as she read. 
Perhaps she was young, slender, divinely tall. 
Perhaps her hair was red or perhaps black, 
it mattered little. Here was a lonely girl in 
the city, and here -so to speak -was he, also 
in the city. The letter continued : 

" -I received your adorable letter today 
and am answering it promptly. Yes, Ellen, 
I am a big, lonely boy in a big, lonesome city, 
and I should like very much to write to you 
anti get your darling letters in return." 

He smiled, as he wrote. imagining what 
the men on his paper would think if they 
knew that he, Burt, of the castiron heart, 
was corresponding with a young lady. He 
had no intention of telling them. Somehow, 
he felt that newspaper men would not un- 
derstand this thing. 

Into the bedtime hour Big Brother Ben 
began to insert a more cheerful and personal 
note. He did this slyly ; but with the cer- 
tainty that Ellen was listening he managed to 
convey- over the radio a great many tender 
messages designed for her cars alone. Thus, 
when telling the story of Red Riding Hood, 
for no apparent reason, he called the heroine 
of the talc Ellen. "I know Red Riding Hood's 
name was Ellen," he explained to his audi- 
ence, "because, lads and lassies, she was the 
very most beautiful girlie in the whole 
world! And I think Ellen is the most beau- 
tiful name anywhere. Don't you?" 

Miss Johnson who, as usual, was listening, 
pulled the receivers from her slightly over- 
sized ears. There was a gentle, knowing 
smile twitching at the corners of her good - 
humored mouth. 

After this the letters between Miss John- 
son and Benjamin increased in frequency, 
size, and intimacy. Ben, although fearing 
the line slightly overworked, made occasional 
hints concerning his great loneliness and lack 
of understanding friends. From that he 
gradually ventured out into fields of unex- 
plored endearment. He wrote to Ellen as 
his "Little sister, little city playmate, little 
radio bird," and then, finally, he addressed a 
letter to his "Dearest Sweetheart." He had 
a weak feeling when he thought of what 
would happen to his status as a hard -boiled 
bachelor if that letter should, by any chance. 
find its way into the hands of any Tclefgranr- 
.Ycns man. Sweetheart! 
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quisite voltage for any set. No variable 
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FERBEND ELECTRIC CO.. 
425 W. Superior St., Chicago, Ill. 

Send HEAVY DUTY B unit at once. 

( ) 

( ) 

I enclose $18.50 

Send literature. 
( ) Send C. O. D. 

Name 

Address .... .._._.._... / - 
City n State... 

Tune Out With 
SUPER TUNER 

VARI LOOP 

Directional Allocating 

Complete and Positive Control 
ELIMINATES All "The Ondesireable 
Cuts out undesired stations without changing dial 

settings. Can be used either as loop or In connection 
with outside aerial, affording strong signal strength of 
long antenna with sharp tuning Characteristics of loop. 
For ALL SETS - no changes whatever necessary. 
Antenna, Tuner and Eliminator combined. Uncon- 
ditionally guaranteed, order today. 515 prepaid. 

Write for Circular 
FROM YOUR DEALER OR DIRECT 

PALMER h 1'AL%IER 

RADIO OPERATORS 
WANTED 

are officers 
aboard ships. 
Well paid, pleas- 
ant work, travel. 
You can qualify 
in a short time in 
our well equipped 
school under ex- 
pert instructors. 

Write now for 
free booklet on 
"Opportunities in 
Radio." 
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Radio Institute 

319 Rest 57th St., New York, N. Y. 
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COOKOO NUT is a new wrinkle to 

1 >\ pass away your time. Far more 

interesting, more entertaining and more 

humorous than a cross -word puzzle. The 

COOKOO NUT illustrates an ordinary, 

well -known saying in a distinctly new 

manner. Study the examples on this 

page. The test of a COOKOO NUT 
his 

there must be no question 

correctness of the description. The quo- 

NtU[ otherwise it does not ego. Cover 

up the captions of the COOKOO NUTS 

on this page, and make your friends guess 

what each COOKOO NUT stands for. 

An exciting new game is to play COO - 

KOO NUTS at parties where everyone is 

asked to make up an original COOKOO 

NUT. The most mirth- provoking one 

gets the party prize. tinted in 
The best COOKOO NUT p 
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France, that magic land of humor, wit, and keen, Knife-edged 

"parlay," offers humor -loving Americans, its choicest, finest 

humor through the new weekly magazine, .FRENCCH H WMOt ." 
Your first copy of "FRENCH HUMOR" will 

1Oc WEEKLY ON A 

ch 
say -hundreds of choice jokes and original 

lustration Fns French rst 
Artists, with all the illustrated jokes printed 

then in English. It's the funniest, wittiest and most entertain- 

ing magazine you have ever r 

LL NEWSSTANDS 
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Ellen's replies were guarded in sentiment, 
but with enough of affection indicated to 
lead Benjamin on. He began to have a guilty 
feeling of complicity in crime and he slunk 
around the newspaper offices as though he 
were a man with a past -or a man, possibly, 
with a future! This guilty feeling increased 
with each exchange of letters. He lay awake 
nights worrying about it. So far, he had 
been writing purely for amusement ; but he 
began to experience a new emotion tugging 
at what he presumed was his heart. 

Increasingly he had the feeling that he 
owed some sort of explanation to Ellen. Not 
that there was anything deliberately decep- 
tive about his letters. He had reported too 
many breach -of- promise suits to make a 
break like that. But there had undeniably 
been about his letters an air of playful youth- 
fulness not supported by his bald head and 
forty -three years. He decided that he must 
end this thing one way or the other. The 
silly foolishness of it was plain to him; but 
when he tried to stop he found that the let- 
ter- writing habit had fastened on him more 
deeply than he had realized. 

He began to have vague longings for the 
soft touch of a woman's hand on his brow. 
He dreamed absently of the joys which must 
belong to a man who has someone to darn 
his socks and sew buttons on his shirt. Ben- 
jamin's shirts had always shown a re- 
markable tendency toward button -moulting. 
Hitherto the absence of a button had not 
affected him: but now he found that he could 
not don a shirt with a button missing, with- 
out feeling almost naked. He fancied that 
this was what most people meant when they 
spoke of falling in love. 

His companions noted his downcast ap- 
pearance and joshed him openly about it. 
It was one Billings, police reporter, who 
started it. 

"What's the matter with our Little Brother 
Ben ?" he inquired playfully one noon, jab- 
bing Ben in the region of his stomach. 

Benjamin eyed the other man balefully. 
It occurred to him that it would be pleasant 
to smash a piece of pie over Billings' head. 
As he was fond of pie and had only one 
piece, he only glared. 

"If you think it's any of your business," 
he growled, "say so. If not, shut your 
mouth!" 

"Wouf ! What's the matter with our little 
radio pet ? Alta! I've seen those signs be- 
fore in bachelors. What color is her hair, 
Burt ?" 

"It's none of your business!" roared Ben 
-and then stopped at his own betrayal. 
"That is," he said lamely, "she -she hasn't 
got any hair." 

"Um," said Billings. "Bald, is she ?" 
"Course she isn't bald !" 
"Urn -hum. Wears a wig ?" 
"Wig -no!" yelled Benjamin. "There 

isn't any girl, I tell you." 
"Tut -tut, old man," comforted Billings. 

"You can't fool an old hand. We all have 
to go through it. Don't give up till she's 
turned you down at least six times. After 
that, start flirting with another one. That'll 
fetch her around on her knees." 

"There isn't any other one," brayed Ben, 
his face purple with rage. "That is -there 
isn't any one 1" 

"Tut- tut -tut!" Billings grinned equably. 
"Tell it to the marines, old turnip! Well, I'll 
toddle along and pass the good word to the 
staff. Don't forget the cigars are on you 
when the thing comes off." 

Benjamin stared hopelessly at the back of 
the nonchalant Billings, and something near 
panic touched him. If the men on his paper 
should learn the truth, his life would be en- 
livened by various pungent remarks. He 
had always previously expanded his best ora- 
torical efforts in defense of bachelorhood. 
and he could imagine the point his remarks 
would take on when reversed by his as- 
sociates. He must abandon entirely this 
twill -o- the -wisp affair. He realized, in the. i 
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The Big Thrill of DX, and 

at very Small Cost to You 
Everybody who ors Ils a radio set likes to 

tune in far -distant stations now and then 
because not only is there a thrill in hearing 
a voice or instrument thousands of miles 
away but one verities the fact that he has 
a powerful receiver and that it is in good 
condition. Now that the broadcasting sta- 
tions are more suitably distributed as to 
wavelength or frequency, fans are in a 

better position to tune in distance. Be- 
sides, the weather is in their favor these 
days. But what kind of a set shall be 
used? You know very well that if the 
set can tune in distance once in a while, 
you can develop sufficient skill to make it 
tune in far -distant stations very often, 
virtually every night. Then when you 
have visitors you need not boast about 
the DX qualities of your set but simply 
time the receiver and let them listen to 
stations thousands of miles away. Yon 
must be sure to have a receiver capable 
of responding to your distance- getting de- 
sires. You also want this set to have de- 
lightful tone quality, so that your own 
critical ears cannot detect even a single 
flaw in the reproduction. Indeed, even 
music lovers who may be guests at your 
home will comment admiringly upon the 
bewitching tone of your receiver. Then 
you know you have something real. The 
ability to get distance and to reproduce the 
original music without distortion depends 
largely on the circuit design, and you will 
find that the Diamond of the Air, either 
the 4 -tube or the 5 -tube model, will lice 
up to your highest expectations. Dow 
are you going to know which to build? 
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as the blueprints that fully expound the 
theory, operation. characteristics and am- 
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audio amplification. 
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use, etc. The receiver consists of a stage 
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quency amplification, a specially sensitized 
detector and two stages of transformer 
coupled audio. Follow the blueprint to 
amazing success. Build the set from parts 
you have. Full instructions cover utiliza- 
tion of such apparatus. Thousands are 
eager to build an economical set of sur- 
passing performance and amazing achieve- 
ment and this one is the most economical, 
the most scientific, and the least expen- 
sive in cost of parts and upkeep. Works 
splendidly from batteries, either type 99 
or type IA tubes, and can be used with 
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with great success. 
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words of the poet, that he was out of luck. 
And so he decided to end it. As he saw the 
situation, there was no use of his prolonging 
the correspondence and playing with the 
girl's affections. 

That night, after his bedtime story, he 
sent a kiss through the microphone to all 
his listeners. He specified quite plainly that 
it was for everyone -a sort of community 
kiss -but his heart was yearning toward one 
particular person whom he knew was 
listening. 

Sadly he wended his way to his room, 
and there penned his last letter to Ellen. It 
was a carefully, tenderly- edited masterpiece. 
In it he delicately hinted that he might not 
come up to her expectations in the matter of 
age, looks, and abundance of hair. He ended 
by asking her to meet him for luncheon on 
a certain day at a fashionable restaurant. 
He explained for her the method of identifi- 
cation: 

"I will be sitting at a corner table near 
the front; a rather large gentleman (he 
thought that rather cleverly done -"Large 
gentleman ") in a blue serge suit and a white 
carnation in the left lapel." 

The carnation bothered Ben. He hated 
carnations of any color because they always 
smelled so like a funeral. But he had read 
many stories, and when a meeting was ar- 
ranged between two strangers, one of them 
invariably wore a white carnation as a means 
of positive identification. The white carna- 
tion, he felt, was indispensable. 

* I * * 

On the eventful morning Benjamin rose 
early, bathed profusely, arrayed himself in 
his serge and fine linen, and sallied forth to 
the barber shop. By special arrangement, 
he had secured one of the staff to give his 
morning "housewife" talk from the studio, 
and so he had several hours in which to pre- 
pare for his meeting with Ellen. Most of 
that time he spent at the tonsorial parlor. 
He had a shave, a massage, a hair -cut (the 
barber spoke of it as such), and a manicure; 
the manicure was his first. He sat blushing 
profusely, all the time while the young 
woman was holding his horny paw in her 
soft palm and gently eroding his nails with 
a piece of scented sandpaper. 

When that ordeal was concluded he slunk, 
by various alleys known to reporters, to the 
side door of the appointed restaurant. By 
means of a painfully -large tip he secured a 
front, corner table: and, fully a half hour 
before he might expect Ellen, he was stiffly 
sitting there, scowling furtively around the 
edges of his paper. He was nervous. His 
nervousness increased with the passing of 
time. He began to imagine queer things; 
that one sock was sliding down, that his sus- 
penders had broken, that his shirt had lost 
another button. All these illusions were cor- 
rected by sly, guilty fumblings behind the 
shelter of his newspaper. 

A steady stream of people was entering 
the place, passing by Ben's table on their 
noontime march to the feed -trough. Pres- 
ently a sleek waiter was bowing beside him. 

"Does Monsieur wish luncheon served ?" 
"Eh ?" said Ben, jerking abruptly. "What's 

that?" 
"Does Monsieur wish his luncheon now ?" 
"Aw, no. Waiting for someone," growled 

Benjamin. "Beat it, you! I'll sing out when 
I want to feed, see ?" 

"But, certainly. Monsieur." 
The waiter faded discreetly into the back' 

ground and Mr. Burt resumed his hawk -like 
scrutiny of the passersby. Of a sudden he 
perceived a buxom, full -bosomed woman who 
had detached herself from the rabble and 
was making directly for his table. She was 
not pretty, although she was comfortably 
good- looking in a middle -aged sort of way. 
Her face was round, her nose slightly pug. 
and her eyes were twinkling with a merry 
twinkle. Although powder had been applied 
with great lavishness and lesser skill, the 
ruddy health of her cheeks shone through in 
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various spots. She came on, directly to Ben- 
jamin's corner, and she spoke. 

"How do you do ?" 
"Uh ?" said Ben, giving her a startled 

glance. "Oh. yes. It is a fine day, isn't it ?" 
The woman was evidently preparing to 

join him, for she pulled out the opposite 
chair with capable hands. Ben watched her 
with uncertain alarm. 

"I -I beg your pardon, Madam," he 
stammered. 

"You're Ben, aren't you ?" 
"My name, certainly, is Benjamin." 
His eyes were straying nervously hack to 

the stream of incoming diners. He was be- 
coming distinctly nervous. This perfect 
stranger butting into things! A thought hit 
his perturbed mind with such force that he 
looked back quickly to his self -appointed 
companion. Perhaps Ellen wasn't coming. 
Perhaps she had sent someone as her repre- 
sentative -her mother -the woman opposite! 
At the thought of such an encounter his re- 
maining courage oozed from him. He faced 
the woman, and the expression on his face 
was one of meekness. The woman explained, 
easily. 

"Of course I knew it was you. The white 
carnation, you know." 

Comfortably she settled herself in her 
chair, and then looked at him with sudden 
mild suspicion. "You are Ben, aren't you? 
My big Benny boy ?" 

"B -Benny boy ? I'm sorry, Madam. Per- 
haps I have the wrong table. If you'll just 
excuse me -" 

"Oh, no. Don't go yet. I'm Ellen." 
Benjamin gulped several times, slowly. 

That perfectly obvious solution had not oc- 
curred to him. "You're Ellen!" he said. 

"I am. Have you anything to say about 
it ?" 

Mr. Burt had several things to say about 
it, but strangely, for the moment, he seemed 
utterly incapable of saying any of them. 
There was, too, about that smile of Ellen's 
something decidedly fetching. Benjamin re- 
laxed and sighed a weak sigh. 

"Well, I'll he d- darned!" he murmured. 
"I beg your pardon ?" 
"Nothing," said Ben. 
So this, he told himself ruefully, was life! 

He had poured out the precious perfume of 
his affection upon this creature -this com- 
placent person who must be nearly his own 
age. and who sat there so quietly with that 
gentle, kindly smile on her face. Benjamin 
Burt perceived that something was happen- 
ing to him. He was beginning to like this 
Ellen person tremendously. To his growing 
amazement, his heart began to hop about 
within him. A queer feeling! 

And so," she said slowly, "you are Big 
Brother Ben." 

"Well," he countered, feeling the need of 
some defense: "I never said how big, did I ?" 

"No, of course not." 
"Well ?" 

"Aren't you going to say anything to your 
Ellen?" 

"It strikes me." said Ben, "that I've al- 
ready said too darn much in those letters." 

-em-hum. Of course, though, I knew 
you weren't the young fool you pretended to 
be in them." 

"You -you did ?" He looked at her fool- 
ishly. It aggravated him to look foolish, and 
so he tried to glare. 

"Yes, I dici." 
"Oh. you did!" said Ben, and instantly 

felt that his response had lacked that virile 
force which lie had intended to give it. 

"Of course," said Ellen : "Your picture is 
at the head of the radio column in your paper 
every night." 

"Oh -I see," mumbled Ben, and again felt 
that he had not put into the words all the 
strength and expression which they should 
have had. 

He looked at Ellen and for the first time 
began to see her as herself and not as a 
substitute for his radiotic dream girl. After 
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all, she was not bad -looking. And that gentle. 
slow smile of hers -Benjamin found it 
clutching more tightly at his heart. A shy 
young hope began to flutter about in his eye. 
but he could not bring himself to state the 
matter openly. He must approach it from 
a different angle. 

"You said once in one of your -er -let- 
ters," he began, "that you could cook, didn't 
you ?" 

"Cook ?" Ellen smiled benevolently : "My 
dear boy, I have made that my sole occu- 
pation for the past twelve years.' 

"Ugh- huh," growled Ben. "Know how to 
make apple turnovers? Because I couldn't 
marry a woman who couldn't make apple 
turnovers!" 

I make very good apple turnovers, Ben," 
said Ellen softly. 

Benjamin F. Burt fumbled nervously with 
the corner of his napkin, and when he spoke 
there was a plaintive note in his voice. "I'm 
not really such an old crab as I seem, Ellen. 
Do-do you think you could learn to like 
me a little -" 

Quite unashamedly she reached across the 
table and took his trembling hand in her own 
warm one. "My dear," she smiled, "I already 
know you much better than you think. I 
like you a lot already ; and I think I'd like 
you a lot more -if you would give me the 
chance. I guess, Ben, I'm falling in love 
with you." 

Ben's heart gave a sudden leap within his 
breast, and then ceased motion altogether 
for an interval. He looked the other way. 
blinked twice, and then turned back and 
spoke gruffly- although the quivering bit of 
moisture in his left eye belied the harshness 
of his voice. 

"Love? Who said anything about love ?" 
"I did, Ben," answered Ellen. 
"Huh !" Ben remarked, and there was in 

his voice a peculiar lilt of triumph. He 
scooped up his hat and lurched to his feet. 
"I'll sure get heck from the boys for this, 
but I guess apple turnovers the rest of my 
life is worth something. Come along." 

"Where are we going ?" inquired Ellen. 
"Going to get married," said Benjamin 

very firmly. "And if you raise any fuss 
about it, I'll smash you flat !" 

"Such a strong, masterful man," mur- 
mured she: "But we haven't had luncheon 
yet. Bennie boy." 

"Luncheon!' he snorted: "No use throw- 
ing away money in this dude joint. We can 
drop in at some chop house and feed." 

"Certainly, dear," Ellen agreed: "I hate 
fingerbowls, too." 

"You're sure," asked Ben fearfully, "that 
you are willing to go through with this ?" 

She slipped her arm companionably 
through his, and that gentle, knowing smile 
was on her face again. 

"I know we shall be very happy, dear," 
she said. 

"Well, who the devil said we wouldn't 
be ?" inquired her betrothed defiantly. He 
planted his hat fiercely over his bald spot 
and turned toward the door. There was on 
his broad face a particularly foolish and 
rather happy expression. 

RADIO AMATEURS GROW FAST 
IN NUMBERS 

THE latest report of the Department of 
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whose earning power jumped 

The same opportunity they 
grasped is open also to you 

In the center of this page you wi 
find the brief facts about three men 
who learned Accounting, just as these 
men wrote them in their own letters to 
the International Accountants Society 

The I. A. S. does not deal in theories; 
It was founded on this hard practical 
fact -that a knowledge of Accounting 
enables a man to make more money - 
real money. The accountancy trained 
man is in a splendid position to discover 
the sources of profit. 
The accountant is the 
trusted advisor of the 
biggest business 
men. He has a 
bird's -eye view of 
the whole busi- 
ness. Because he 
is at the throttle 
of profit control, 
he is always in 
the confidence of 
the owners. 

That the Inter - 
nationalAccount - 
ants Society's 
training does help 
men advance 
quickly in position 
and income is proved 
by the three men 
whose stories are sum- 
marized here. Our files 
are full of the stories of 

Success of thou- 
sands of self-confi- 
dent Americans 
You, who read this 

are interested in a 
successful business career. You are 
married, perhaps; you are earning a 
reasonably good salary, and each year 
brings a little increase. 

Somewhere among the thousands of 
successful graduates who have proved 
the value of the International Accoun- 

tants Society's training you would find 
a man exactly like yourself in age, in 
position, and in earning power. 

That man might have continued to 
go on slowly, and he might have 
reached some day a responsible de- 
partment position. Instead he decided 
to shorten the path to success by grasp- 
ing the almost limitless opportunities 
which a knowledge of accounting offers. 

If you could find that man, and hear 
his story, we know that it would mean 
more to you than all the letters in our 
files from leading business men. For 
you would know that what this training 
had done for him it would do for you also. 

You can afford 
anything but 
wasted years 

Business training 
costs a little invest- 
ment in money and in 
time. But think of the 
price they pay who 
pass such training by. 

An opportunity 
comes and is lost be- 
cause they have not 
the knowledge and 
self - confidence to 
grasp it. They spend 
years in slow routine 
progress, when the 

progress might be 
rapid and sure. 

You, too, are pay- 
ing for this training, 
whether you take it 
or not, and paying 
wasted years, the on- 
ly price which no man 
can afford. 

Here are the men- - 
1 Read what they say: 

1. Hugh 1. Davey. 1r., was a book - 
keeper and cost clerk before 
enrolling. Mr. Davey i now 
Auditor of the Robbins Body 
Corporation, Indianapolis, with 
a 300 per cent salary increase. lie 
says: I owe my all to the Inter- 
national Accountants Saciety. 

2. Mr. A. T. Null. A. T. !lull & Son. 
Certified public Accountants and 
Auditor+.Bristo1.1 a.. was a post- 

hmaster at $150 a month when 
e enrolled. Upon cotnple ' 

of the course he increased bi 
salary over $100 a month. 
His two so 

e 
nrolled for the 

Course. also. "Before the 
State Board of Accountancy at 
Richmond. I was one of seven 
nut of forty -eight applicants to 
successfully pass the r mina - 
iban for Certified Public Al.. 
eottntant:' 

3. I.. D. !Sipple of Dayton. Ohio 
was doing routine work wizen he 

rolled in March. 1921. Today, 
he is auditor of the M. D. l.arkin 
Company at Dayton. Mr. !fipple 
writes: I have doubled my 
salary since 1922 and much cred- 
it is due your organization." 

tants 

Spend an evening 
with this book 

The International Accoun- 
Society does not argue with men; it 

wants no man who can be argued into a 
decision. It seeks only to lay the facts a 
before you. The facts are contained in an 
80 -page book entitled "How to Learn 
Accounting." It is worth an evening of your 
time and it will be sent without any obliga- 
tion. Mail this coupon for your copy today. 

INTERNATIONAL ACCOUNTANTS SOCIETY, INC. 
Since January 1, 1927, a Division of the 

ALEXANDER HAMILTON INSTITUTE 

To the INTERNATIONAL ACCOUNTANTS SOCIETY, Inc. 
3411 South Michigan Avenue, Chicago, Illinois 

Send me, free, "How TO LEARN ACCOUNTING," and tell me how 
I can increase my income as your other students have done. 

Name Position. 

Street City State i: 
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Ainazn4y 
Easy Way 
to Getlnto 

ELECTRICITY 
Don't spend your life waiting for 
$5 raises in a dull, hopeless job. 
Now ... and forever ... say good 
bye to 25 to 35 dollars a week. 
Let me show you how to qualify 
for jobs leading to salaries of $50, 
$60 and up, a week, in electricity - NOT by correspondence, but 
by an amazing way to teach, that 
makes you a practical expert in 
90 days! Getting into Electricity 
is far easier than you Imagine! 

Learn Without Dry Books 
or Lessons in 90 Days 

No dry books -nolessons. All real actual 
work building real batteries, winding real 
armatures, wiring real houses, operating 
real dynamos, switchboards, etc. Lack of 
experience - age, or advanced education 
bars no one. I don't care if you don't 
know an armature from an air brake - 
I don't expect you to! I don't care if you're 
16 years old or 40 -it makes no difference! 
Don't let lack of money stop you. Most of 
the men at Coyne have no more money 
than you have. 

Earn While Learning 
Many of my students earn a good part of their ex- 
penses and should you need this assistance we will 
help you. Then, in 12 brief weeks, in the great 
roaring shops of Coyne, I train you as you never 
dreamed you could be trained ... on the greatest 
outlay of electrical apparatus ever assembled, in 
the new $2.000.000 school. 

Jobs, Pay, Future 
Don't worry about a job Coyne training settles 
the question for life. Demand for Coyne men 
often exceeds the supply. Our Employment Bu- 
reau gives you lifetime service ... Coyne men get 
positions which lead to salaries of 150.00.$60.00 and 
up a week. You can go into radio, battery or 
automotive electrical business for yourself and 
make from $3000 a year up. 

Send for Big 
Book FREE! 

Send for my big 56-page book containing 150 photo. 
graphs telling complete story - absolutely FREE. `mwww.uuuetR 

Mr. H. C. Lewis, Pres. Dept. I13.77 
COYNE ELECTRICAL SCHOOL 
coo So. Paulina St., Chicago, Hl. 
Dear Mr. Lewis: Without obligation send me your 
big free catalog and all details of Free Employ- 
ment Service, Radio, Aeroplane and Automotive 
Electrical Courses and how many "earn while 
learning. 1 understand I will not be bothered by 
any salesman. 

Name 

Address 

City Stoa---- .--- -- 

Radio Wrinkles 
(Continued front paye 791) 

nected from the radio receiver. One side 
of the house- lighting circuit is grounded; 

ELECTRIC IRON 
200 -600 WATTS 

BROKEN 
FILAMENT SW 2 

( 

111111 

111111 

FORD SPARK 
COIL 

SW t 
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KARAS A -C- FORMER 
FILAMENT SUPPLY TYPE. 12 List Priee $13.50 

T BATTERY 

A rectifier tube with a burnt -out filament 
may often be used in a battery charger em- 
ploying the circuit shown above, which may 

be assembled at a very low cost. 

and, if the storage battery were grounded 
through the receiver, the 110 -volt line might 
be short- circuited. 

-Contributed by C. W. lilac Elroy 

HOW TO DRILL HOLES EXACTLY 
AS LAID OUT ON THE PANEL 
NO one knows better than the amateur 

radio constructor the difficulty of drill- 
ing a panel so that it comes out perfectly 
true. A panel may be laid out correctly- and 
the center punch used for locating the start 
of the drill ; and yet, due to the travel of the 
drill point, the drill holes will be off center. 

ROSE 
COUNTERSINK y 

CENTER PUNCH DRILL 

CROSS SECTION OF PANEL 

Radio panels may be drilled more accurately 
if a "bed" for the drill is drilled with a rose 
countersink, after the spot has been center - 

punched. 

A simple method for overcoming this 
trouble follows : the panel is laid out in the 
usual way with the center punch. Then with 
a rose countersink drill out a "bed" which 
will just take the slope of the drill point, 
as shown in the illustration. This scheme is 
a sure way of starting the drill point on truc 
center and never fails of getting a hole 
drilled where it is wanted. 

-Contributed by Lester P. Young 

IMPROVING A HORN SPEAKER 
OST speakers of the old horn type may rl he vastly improved by adding a large 

paper cone to the mouth of the speaker. 
The harsh resonance of some horns is almost 
completely removed, and both voice and 
music are made clear and distinct at a con- 
siderably greater distance from the born. 
The design has to be varied somewhat to fit 
the individual speaker, but with a little ex- 
perimenting. the speaker may be made to 
approach the efficiency of an exponential 
horn. 

I The large cone is made of stiff paper, 

NO HUM ! 

At last you can step down your 110 -volt A.C. house current to 
operate your set with standard A.C. tubes such as Cunninghato. 
ItCA and CeCo, without having to use separate device for muter 
tap. and with absolutely no hum. Let the Rams A- C-Former 
Filament Supply. Type 12, replace your -A" battery and charger. 
Will operate S I k, -volt Type 226 or 326 Tubes. 2' 2 55 -volt Type 
227 or 327 Tubes. and 2 5-volt Type 171 Tubes ut one time. 
Compact, powerful. sturdy. and bulk the Rams way -by Pre- 
cision methods. Write for complete m tete Informal Ion about the new 
Kt was A-('- Former ta specified In Radio News. und also tWta on 
the Knickerbocker 4 and Kuras 2-Dial EtputtnatIc. 

KARAS ELECTRIC COMPANY 
4030 -A Neigh Rockwell Street Chicago, III. 

ACME 
DRI -LINE 

RADIO 
POWER 
UNITS 

tt'fth Long 
.. ,..fortor t s, r' (et 

Type AB -280 delivers ISO volts at In n. iii- 
New Dri Rectifier. 

J 
Lists East of the Rockies.... JY,O With 280 te'e $5.00 additional JY J 

ACME "B" 
POWER UNIT 

Type B -280 
Delivers 180 volts at 

40 mills. 

Lists East !22.00 
of Rockies 'P 

With 280 tobe $5.0i 
additional 

Ask your deafrrroshow yo these new sensational units 
Write for our folder eleing complete tnformatton. 

THE ACME ELECTRIC t MFG. CO. 
1512 Hamilton Avenue Cleveland, Ohle 

Established in 1917 

POWER UNIT 
For large cones. Operates on "A" battery current. 
Gives enormous volume. Most amazing tone quality you have ever heard from any loud 
speaker unit. Sent C.O.D. PAY POSTMAN $12. It not atll 

refunded'. 
In ten days and your money will he refunded. 

e FANSPEAKER RADIO CO., Dept. R 
199 Fulton Street. New York 
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such as ordinarily is used for cone speakers. 
In some cases it may be necessary to glue 
several thicknesses together to obtain the re- 
quired stiffness. 

Perhaps the easiest way to make a cone 
to fit a particular type of speaker is by the 
cut -and -try method. First, make as large a 
circle as possible (or at least a great deal 
larger than the diameter of the required 
cone) on the paper by means of a pencil and 
string. It is wise to provide the finished cone 
with a radius equal to the height of the cen- 
ter of the speaker. This will allow the edge 
of the cone to rest on the table and will 
prevent the speaker from overbalancing with 
the added weight of the cone. 

Frequently the reproduction from an old -type 
loud speaker may be greatly improved by mount- 
ing a large paper cone at the mouth of the born 

as illustrated above. 

After the large circle of paper has been 
cut the cone may be formed. Cut a line from 
the outside of the circle to the center and 
then, by experimenting, form a cone with an 
angle which fits the speaker's mouth. It is 
a wise plan to glue the cone at this point of 
construction; after the glue has thoroughly 
dried, the cone may he cut down to the 
proper size. Now cut an opening where the 
cone is to he fastened to the speaker and 
allow about 4..y inch all around this opening 
to overlap the mouth of the horn. The cone 
may be glued or bolted to the horn. 

-Contributed by .lfeder Smith. 

REPAIR VACUUM TUBES WITH 
LOOSENED BASES 

WITH the UX types of receiving tubes 
it is frequently necessary to use force 

when placing them in and removing them 
from the sockets of a set. In the latter 
operation, if care is not exercised, the cement 
may break down. When this happens the 
bulb is no longer securely fastened to the 
base, and the terminals of the tube are apt 
to short- circuit. 

A simple method for fixing tubes that 

DRILL4nHOLE 
AND FILL WITH 

SEALING WAX. 

When a tube becomes 
loose in the base, it may 
be repaired by drilling a 
V. inch hole in the base 
and filling it with melted 
sealing wax. This is a 
good insulator, as well as 

a suitable cement. 

; '; 

New Formica Kit Panels 
R.I CENT additions to the list of handsomely 
decorated panels for famous kits include the 

Madison Moore International One Spot (A.C.) 
and the new B T Power Six Electric Kit. There 
are .also front and sub panels for Karas (two 
dial) , World's Record Super Ten; Camfield 
Nine; Tyrman; Magnaformer, H. F. L. Vic- 

toreen.and many others. 

These panels are sold by all leading jobbers 

The FORMICA INSULATION COMPANY 

4618 Spring Grove Avenue 

CINCINNATI, OHIO 

Any Jobber or 
dealer can get 
Formica panels 

for you. 
óRMICA 
Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 

Formica has a 
Complete Insulating 

Service for 
Manufacturers. 

LEARN THE CODE AT HOME 
THE" OMNIGRAPH 
THE OMN IGRAPH Automatic Transmitter will 
teach you bull the Wireless and Morse Codes- - 
right In your own homo -Quickly, easily and Inex- 
pensively. Connected with Buzzer, Buzzer and 
Phone or to Sounder. It will send you unlimited 
messages at ans sired, from 5 to 50 words a minute. 
THE OMNIGRAPH is not an experiment. For more 
than I5 years It has been sold all over the world 
with u money back guarantee. The OMNIGRAPH 
Is used by revend departments of the U. S. Govern - 
ment-In fart. Que Department of Commerce uses the 
OMNIGRAPH to test all applicants applying for nn 

Itwllo license. The OMNIGRAPH has been success- 
fully adopted by the leading Universities. Colleges. 'and Radio Schools. 

Sand Sc for Catalog. - DO IT TODAY. 
THE OMNIGRAPH MFG. CO. 15 HUDSON STREET, NEW YORK CITY 

If you awn a Radio Phone set and don't know the rode-you are missing most of the fun 

RADIO -SETS -PARTS 
Eliminators at amazingly low prices 
R'rite for infest money- sarina literature 

S. R. S. CO., P-427 16th St., New York City 

C. R. LEUTZ, Inc. 
6th and Washington Avenues 

LONG ISLAND CITY NEW YORK 
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LAU 
SPEAK R. 
OPER4 TION 

frorp a 
wEETRYSTAt=2: 

NO "TUBES" - NO "B" BAT-. 
TERIES - NO COSTLY 

"ELIMINATORS" 
WITH 

THE SKINDERVIKEN 
TRANSMITTER 

UNIT 
Simple microphone unit provides a most effec- 
tive and inexpensive way to satisfactory speaker 
operation. Easy to build and operate circuit. 

Everybody can do this how with 
a Skinderviken Transmitter Unit. 

The unit is fastened to the dia- 
phragm of the speaker unit. It will 
net as a "mierophmlic relay." Every - 
time an incoming signal actuates 
the diaphragm, the electrical resist- 
ance of the microphone unit will be 
varied correspondingly and the cur- 
rent from the battery, in series 

with it. and the loud- speaker, will fluctuate accordingly. 
Thus the problem of securing sufficient power 

to actuate the Loud -Speaker in simply and adequately 
solved. 

The results front this very novel and simple unit 
will astound you. 

The expense of this hookup is trifling compared 
to elaborate tube circuits that give no greater actuation 
of the speaker. 

Besides this there are nanny other valuable uses in 
Radio Circuits for this marvelous little unit. Every 
builder of Radio sets should have a few on hand. 

LISTENING THROUGH WALLS 
This Unit makes a highly sensitive detectaphone, 

the real thing -you listen through walls with ease. 

Plenty of fun and real detective work too. 

CONDUCTING SOUND THROUGH 
WATER 

Make yourself a miniature submarine signaling 
apparatus like those used during the war. Simple 
circuit with this microphone unit gives splendid results. 

12 -PAGE INSTRUCTION BOOKLET 
containing suggestions and diagrams for innumerable 

uses mailed with each unit. 

We Pay $5.00 in Cash 
for every new use developed for this unit 

and accepted and published by us. 

SEND NO MONEY 
Order as ninny as you want -use the coupon below. 

When the postman delivers your order you merely 
pay him 95e plus a few cents postage. If you order 
two units you pay him only $1.76, plus postage. 

PRESS GUILD, INC. -_ - -- R -s -28 
16 -l8-R -East 30th St., New York, N. Y. 

Please mail me at once Skint.erviken 
Transmitter Units for which I will pay the postman 
95e. plus postt¢e, or $1.75 plus postage if I order 
two units. 

Name. 

Address.... 

City Stata 

have become loose in the hase is to drill a 

1 -inch hole in the center of the bottom of 
the tube base and pour hot sealing wax 
through this hole. After the wax has hard- 
ened, the tube will be found quite rugged. 

When repairing tubes in the manner de- 
scribed above it is important to make sure 
that the wires in the base of the tube arc not 
already short -circuited when the wax is ap- 
plied. 

-Contributed by Ira Flowers 

The Shielded -Grid Tube 
(('oIltinued frone page 7631 

used for the wiring of ignition systems of 
automobiles, is excellent for the purpose. 

When mounted in a vertical position 
(which is the best), the tube itself should 
be shielded by a metal jacket fitting 
closely over it but having an insulated 
hole at the top to allow the metal con- 
necting cap to protrude. The shield or 
can should extend down at least to the 
base of the tube, and should he connected 
to either filament terminal of the socket. 

OTHER ADAPTATIONS 

Another use for the new shielded -grid 
tube will be found in circuits requiring a 

tube of high amplification factor and high 
mutual conductance, such as resistance, 
impedance- and transformer- coupled am- 
plifier hook -ups. For this service the 
inner grid, G, is used as a space -charge 

End view of the tube 
base, showing the ar- 
rangement of the 
contact pins. P, 
plate; FF, filament; 

SG, screen grid. 

grid at a potential positive with respect to 
the filament. The operating conditions 
are as follows: plate voltage, 135 to 180, 
to be applied through a plate -coupling re- 
sistor of 100,000 to 250,000 ohms value: 
outer (screen) grid, 0 to 1.5 volts negative 
bias, furnished by rheostat or potentiom- 
eter; space- charge grid (inner), 22.5 volts 
positive bias, applied through metal cap: 
filament 3.3 volts. For this particular use 
the higher plate voltage is generally best. 

In a subsequent issue, RADIO News will 
present further data on these interesting 
new tubes, giving characteristic curves 
which the layman can understand and 
other information of value. 

RADIO IN THE BIBLE 
BESS : "What makes you think Salome 

was a radio fan ?" 
TESS : "Why she must have been. Didn't 

she ask for John the Baptist's head on a 
charger ?"-Gleason Pease. 

HI, HI! 
ENGLISH VISITOR: "Nice outfit, what, old 

bean?" 
YANKEE HA NI: 'A watt? The dickens! 

Fifty watts, OM." 
-Earl Nelson. 

A PERMANENT JOB 

FAN : "Something's wrong with this, can 
you fix it for me?" 

REPAIR MAX: "Sorry, but that's a fined 
condenser." 

-Fred T. Kobara. 

IT MATCHED HER GOWN 
HE: "Which would you rather listen to, 

the Red or the Blue network program ?" 
SIZE: "Oh, the blue by all means. It's 

my favorite color." 
-ii7,n. G. Mortimer. 
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No Hum/ 

STANDARD SOCKET 

I u t Sovereign A - t ' I . i col. set. Throw 
say your -A" Batteries, ' A" lsliminators and 

chargers. Be free from all battery noises and 
bother. and get clear. clean. true music with full 
os er- tone and without hum or crackling. 
Socerelgns use standard : xets. Easy to Install 
in a few mmutcs. Then simply throw your switch, 
for your power is unfailing and plenty. 
Hate your set up-to -date. Write for treatise on 
A -C Tubes and Beech era with typical wiring dia- 
grams included. If your dealer cannot supply you 
we will ship C.O.D. 

SOVEREIGN ELECTRIC & 
MANUFACTURING CO. 

125 N. Sangamon Street, Chicago, Illinois 

Changes Your Set 
Into a Short Wave 

Receiver 
Sent postpaid snywhere in 

U. S. upon receipt of $15.00 
M. O. or C. O. D. plus 
Postage upon receipt of 
$1.00 to guarantee carrying 
charges. 
When ordering state kind 
of set so that detailed di 
rections for use may be 
given if necessary. Also 
state type of tubes. such as 
UX199, UV199. WDII or 
20I A. 

The SUBMARINER 
Regardless of the kind of set you hare. this desire will 
permit you to listen to short wave stations between 30 and 

meters. Operates with Bets such as T It F. Neutro- 
dyne, Super- Heterodyne, regenerat lve sets and all other 
apes. No additional tubes or batteries required. NO 

changes to the wiring of the set. .t short aerial and 
ground Is connected to the "Submariner," and a cable and 

oruattacht 
has 

detach. 
. he 

Olientes 
a 

wave 
than 

hnger tlwith 
Super- lletermbnea, and us detector unit with others. 

WAVE RECEPTION 
is praelleal because they penetrate better, and there Is less 
%/Mk. Thee r 

e 
several powerful stations using the wave 

band covered by the "Submariner" for broadcasting pro- 
grams. You may also learn rode by listening to amateurs 
from all pans of the world. Get a t krill by tuning In a 

station your friends cannot get. You will have a highly 
eflirlent short wave receiver when the "Submariner" Is at- 
tached to your set. Nothing else like It on the market. 
Take a trip In the low waves on board tho "Submariner." 

ORDER TODAY 
we guarantee to refund tf Me "Submariner ".rails W operate 

ADDRESS 
J -M -P MANUFACTURING CO. 

Dept. 119 Milwaukee, Wis. 

CAMERON 
ANTENN A 

/ / / //J /ill \ \ \ \\\\ l,n WORLDS 
GETTER V C / 

SENSATION of year. Makes every set selec- 
tive. Positively gets more distance. 418 - 

stations including England. Germany, 
Alaska and Mexico tuned with Cameron 
Antenna in national contest. Entirely 

new, patented principle Nothing else like 
it. Comes in convenient knock -down form. 
Installed in few minutes. 
Endorsed by Radio Engineers Everywher 

Thousands of enthusiastic users. You'll= 
s never know what your tot can do till you 

hook it to a Cameron. Send no money Pay 
postman $5.00 plus few cents postage. 
Money back if not satisfied. 

CAMERON MANUFACTURING CO., De t Al 
V® 517 Molt St. 

5rí, Buffalo, N.T. 

It it's in the air the Cameron ¡anemia will (ír1 It 
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The Radio Beginner 
(Continued from page 753) 

near only when sound waves are of certain 
frequencies. Sixteen vibrations per second 
produce the lowest -pitched sounds that most 
cars can hear, and few can hear vibrations 
of frequencies higher than ten thousand per 
second. 

WHAT HAPPENS IN THE SET 

Radio waves usually come in frequencies 
much higher than ten thousand per second. 
often up in the millions. To eliminate these 
high frequencies and leave only those of 
the broadcast music and speech a "detector" 
is used. This is a device, originally a "co- 
herer" or a crystal, and now a vacuum tube, 
which will permit current to pass in one 
direction but not in the other. The vacuum 
tubes also amplify the energy by adding to 
it some of the power of the batteries or 
socket -operated units that light the fila- 
ments of the tubes and connect with their 
"plates." 

The output current of the receiver is then 
passed through many turns of fine wire in 
the phones or loud speaker. While passing 
through this wire the energy, which is now 
in the form of "pulsating" direct current, 
produces motion of the diaphragm of the 
phone or loud speaker, just as does an or- 
dinary conversation through a telephone. 
The wires are parts of an electromagnet 
which causes the diaphragm or cone to vi- 
brate. The vibrations produce sound waves 
in the air; these strike the ear drums of 
the listener and he hears a reproduction of 
the sounds that the musicians or speakers 
are making at the broadcast station. 

This brief description could be made more 
complete and accurate by the use of tech- 
nical terms ; but, while it is not accurate to 
the last degree, it may give the novice some 
idea of what is happening in a radio receiver. 

The marvelous power under the control 
of even a novice who builds a radio receiver 
is revealed by the statement of a prominent 
radio engineer, who said recently: "Half a 
million voices, singing at the same time, 
would produce only about the same amount 
of energy as is used in the last tube of a 
radio receiver." 

STRUCK IT RIGHT 
TEACHER: "What would make a good 

ground connection for a radio set on a 
farm ?" 

PUPIL: "Well -I think -" 
TEACHER: "Correct! You may take your 

seat."-Ralph D. Campbell. 

O ordinary 
standards can 

be applied to the 
Hi -Q Six Receiver, 
forthisCUSTOM- 
BUILT instru- 
ment is not only 
the greatest radio 
advance of recent 
years, but is equal- 
ly remarkable 
both in its low 
cost and in its 
profit for the thou- 
sands of men who 
are now building 
and selling it. 

J 

Super Features 
Make this New 
CUSTOM -BUILT 

Hi -Q SIX 
the Leading Set 
of the Year 

First, its circuit is the final expression 
of three solid years of research and 
scientific development. 
Second, it employs only the very finest 
parts available, all having been se- 
lected for perfect synchronization. 
Third, its Automatic Variable Coupling 
effects even and maximum amplifica- 
tion over the entire tuning range and 
is one reason for faithful reproduction 
and absolute absence of oscillation. 
Fourth, each of its four tuned stages is 
completely isolated by means of chokes, 

L 

by -pass condens- 
ers, and heavy 
aluminum shields. 
Each stage oper- 
ates independent- 
ly, without inter - 
stage coupling. 
Fifth, symphonic 
audio amplifica- 
tion, plus a power 
tube, reproduces 
full, round, natur- 
al tones, which are 
nothing short of a 
revelation. 
Sixth, due to the 
elimination of the 

usual high costs of factory assembly, 
distribution and selling the Hi -Q 
Six can be built complete at a cost 
of only $95.80 for all parts. The 
finished CUSTOM -BUILT instrument 
is unequalled by ready -made sets 
selling at least $160 higher in price. 
If you want to save at least $100 on 
America's finest receiver, or if you 
want to make big, easy profits CUS- 
TOM- BUILDING the Hi -Q Six, send 
25c. now for the fully illustrated and 
diagrammed Construction Manual. 

e- í'ammarlun ) ROBERTS 
Hi Q' SIX 

HAMMARLUND - ROBERTS, Inc., 1182 Broadway, Dept. C, New York City 
A ate Manufactu e s -jlz -s.,%, , tk 

X112 

Going Like Wildfire -FREE! 
Due to the tremendous demand for these sets at our special limited 

offer and the interest created among radio fans throughout the 
country necessitates our extending until January 25th, 1928. 
Think of it. an ER.50 value. yours 
without cost. WHY? The one best 
way to acquaint you with VOGUE 
quality is to make our offer so in- 
teresting that you just can't resist. 
Then you'll tell your friends of their 
marvelous results and your friends 
will ask their dealer 
for VOGUE tubes 
and that's our re- 
ward. We only ask 
that you purchase 
the 3 -201 -A of 
our combination 
matched set at the 
regular price of 
$1.75 each and the 

power and superdetector selling for 
$4.50 and S4.00, respectively, are 
yours FREE. This beautifully 
packed set makes an ideal Xmas 
gift. F LILLY G UA RA NTEED. 
Dealers write. 

X300 

ala 

i .plan Mfg. Co.. 112 N. 5th Street, Harrison, N. J. 
Eneiosed herewith Is 5.5.2.5 h 

s Dlease send me preDnld one comhfor 
wlnn- lch 

1 Lion matched set. 
1 Name 
1 Street 
I City 
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(Far -simile of a page from the Eneyl'loped is, greatly redo - .1) 

The First Radio Encyclopedia Ever Published 
Edited by SIDNEY GERNSBACK, Editor of "Radio Listeners' Guide and Call Book 
(Radio Reviews." Editor of "Money Making." Author of "Wireless Course in Twenty 
Lessons" -"One Thousand and One Formulas' -"Practical Electricity Course" -etc. 

S. (IERNSBACK'S RADIO ENCYCLOPED1. 
is the only standard work ever published in 
America attempting to classify alphabetically the 
countless words used in the highly specialized 
science of RADIO. The ENCYCLOPEDIA is 
written in plain English so that everybody can 
understand the definitions and descriptions. 

No expense has been spared, covering over two 
years in compilation, to slake it worthy a place in 
your library. 

It is published in one volume -104 pages -size 
9 x 12 inches, nearly an inch thick and nicely aecoul- 
motlates the beautiful illustrations and the large, 
easy to read type. 

Every page is replete with illustrations -to make 
the text easily understandable. 

The book contains as a supplement 

REMEMBER THIS IS A REAL. 
ENCYCLOPEDIA-NOT A DIC- 
TIONARY -and very few of the 
things described and illustrated w 
this volume can be found in any 
dictionary, or any other encyclo- 
pedia. 

S. GERNSBACK 
230 Fifth Avenue New York, N. Y. 

.la =sifted 

cross -index designed to bring together radio ref- 
erences under one heading having relations in 
common. 

All circuits new and old are described by word 
and pielure and every part and apparat ns used 
in Radio is explained and made understandable 
by means of photographs and drawings. 

The work contains 1.930 definitions, 349 photographs, 
drawings and diagrams. 

The volume is printed upon fine paper -bound 
in full black Keratol, marbled paper fly leaves and 
end sheets, with the title stamped in gold. 

This volume should find a place in every library, 
and will be a veritable boon to you who are interested 
in Radio, from any angle. 

PRICE $2.00 

SIDNEY (a:RNSItA1'R, 280 -5th Ave.. New York. 
Send me one copy of Sidney Gernsbaek't. First RIdlo Encyclope- 

dia In one volume as advertised. I will pay postman 32.00 plus 
Postage on delivery. 

NAME 
ADDRESS 

TOWN 

Radio N ,t's for January, 1928 

Housekeeping by Radio 
(( wtin ,-+-') 

A THOUSAND DAILY INQUIRIES 

In these days, when there is so much 
talk about the falling off of fan mail, the 
daily bag tagged "Alfred W. McCann" 
at the WOR studios may be some indica- 
tion of the response to the morning pro- 
grams filled with household hints and 
home entertainment. Mr. McCann, who 
is a noted food authority, averages a thou - 
sand letters a day from women who want 
to augment the advice they receive on 
the air with the help they seek by indi- 
vidual letters. 

There isn't a phase of woman's work 
that can't be lightened or systematized by 
just turning the set dials any day. The 
novice at the housekeeping game, the 
woman whose ideas have become old - 
fashioned through the introduction of new 
ways and methods, the wife who has lost 
interest because of the recurrent monot- 
ony of daily work that has run into years 
-all these women can get help beyond 
any financial remunerative value, simply 
by listening to what is being broadcast on 
many wavelengths from all the big broad- 
cast centers of the country. 

A wide expanse of vacant territory sur- 
rounding a dwelling is not the only con- 
dition that doesn't make for isolation. A 
woman in a crowded tenement district 
or even a moderately- populated area, who 
is held close to her rooms or house with 
the care of her children, the preparation 
of meals and the cleaning of her home, 
can be just as isolated from outside in- 
terests as her sister on some far -off 
Minnesota farms 

A few years ago, when Mrs. Julian 
Heath was organizing women's programs 
through station WJZ, she decided to hold 
a pie-making contest and chose one winter 
morning and the Waldorf-Astoria Hotel 
in New York as the tinte and the place. 
It was quite an experiment. The studio 
executives were dubious about the re- 
sponse, but Mrs. Heath knew her women 
listeners and prophesied that many cherry 
pies would find their way to the exhibi- 
tion room at the hotel. She was right. 
From all over several states. by mail and 
by personal messenger, pie tins filled with 
successful examples or miserable failures 
at pie- baking were entered. Nearly a 
thousand pies lined up on tables gave the 
judges a stupendous task. Young bride, 
offered their first efforts, while experi- 
enced older women proudly entered the 
confections they had been making for 
years. Elaborately -decorated pies, flaky 
pieces, sodden masses, overdone failures 
were there; but every entry represented 
the sincere effort of' some woman who was 
interested enough to want to learn, or to 
show how well she had absorbed the help 
given her on the air. 

That was one of the early gatherings 
There have been many since and through 
other auspices. Ida Bailey Allen has en- 
rolled thousands and thousands of women 
in her home classes via the microphones 
of several New York stations. In Chi- 
cago, Detroit, Cleveland, San Francisco 
and other cities, the results have been re- 
peated many times. 

Every kind of help needed in the home 
can be found somewhere in the ether. 
How to give baby a bath, how to cure 
Johnny's cold, how to bake a cake or boil 
corned beef, how to sew (tresses or design 
hats, how to lighten the household bur- 
dens through newly- perfected contriv- 
ances, how to (lo the fall canning or the 

le. 
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spring cleaning, how to build up little 
Mary's failing strength by properly -bal- 
anced meals, how to hold down mother's 
rapidly- increasing weight through t!i 
elimination of some of those dreadful 
calories, how to improve father's disposi- 
tion by the right home atmosphere, how 
to make the neighbors jealous of new 
draperies which can be made effectively 
if you only know how -these are just a 
few instances of what an hour a day with 
the loud speaker can do for the busiest 
homemaker. 

FROM A BUSY HOME 

Among the most interesting sample let- 
ters from the heavy WEAF files is one 
from a woman in New York State who 
wrote that, for fifteen years, she had never 
been to a large city; that often, for weeks 
at a time, she didn't get away from her 
home. This is her story of what radio 
did for her: 

"I ant married eighteen years and have 
six children. We have little money, so I 
couldn't afford to get help. My husband 
has a truck farm and he gets to market 
often, but I can never get away from the 
house. Sometimes I never see anyone 
but my Own family for a long time. My 
oldest boy built a radio set; I don't think 
I can ever tell you how much it has been 
to me. I didn't pay much attention to it 
at first until he made one big enough to 
use a loud speaker with; and since then, 
no matter how busy I am, I always take 
time to get the morning programs. I have 
learned so much on the radio. It is just 
as good as though I could go down to 
New York myself, and learn all these 
things there. I take an interest in my 
cooking and like to try the recipes you 
broadcast. The family likes it too and, 
while they make fun of my listening -in 
all the time, I wouldn't be without it for 
the world." 

This woman is just one of thousands 
and her letter differs only in detail from 
the reaction that most of the morning 
listeners get. Nor is the interest confined 
entirely to women. One man wrote to 
Miss Nagel, at WGBS. that his wife was 
dead, he had a night job and was taking 
care of his home and four children but 
that he had received many practical ideas 
by tuning in to the first programs of the 
day. He was wage- earner, cook, house 
cleaner and nurse to that family, and felt 
he needed housekeeping advice as much 
as the women do. 

THE TRAGI -COMIC 

Of course there arc the amateurish 
blunders, which often bring a laugh in 
the station mailrooms. One wife tear- 
fully wrote that she had followed a broad- 
cast dinner menu; hut that it had been a 
terrible failure and her husband was so 
angry with her that he was going to throw 
the radio out the window. 

Then there is the case of four women 
in one neighborhood who tuned in on a 
dressmaking lesson on WGBS and all 
blossomed forth at once in identical gowns 
which followed in detail the teacher's di- 
rections, even to material and trimming! 

There's a right and a wrong way of 
doing the most insignificant or trivial 
household duty. There's an easier method 
that can be substituted for nearly every 
form of household drudgery. Women 
often have little opportunity to learn of 
these modern ideas- unless they are 
brought directly to their kitchen doors - 
and that's what radio is doing for them. 

The men and women who plan the pro- 
grams for these housewives realize they 
must have an entertainment value as well 
as an instructive basis and, while part of 
each period is devoted to oral teaching of 
many subjects, there is included inter- 
mittent music or humor which helps to 

TThe TEMPLITEMPLE- 
air coa-umni4- ea er 

i 
'ft I' t/ 

Lr 

The Ideal 
Christmas Gift 

Radio fans- here's your opportunity to be a real Sa to Claus -to bring a gift 
home that the folks can enjoy Christmas Day and every day in the year -a 
TEMPLE SPEAKER, the ideal Christmas gift. Nothing will give greater 
pleasure in radio than a TEMPLE -the speaker that has been the sensation of 
every radio show, the joy of thousands of fans all over the country. Do your 
Christmas shopping early -buy a TEMPLE, Console or Drum Type Model. 
Either will bring you a richness and purity of tone reproduction that is far beyond 
what you ever thought was possible. Ask your dealer for a demonstration on 
the TEMPLE COMPARATOR. 

Temple Models Priced at $29.00 -$48.50- $65.00- $85.00 

TEMPLE, INC., 213 S. Peoria St., Chicago 
The Best Radio 

Made 

NOT A 

Is Only as Good 
as Its Speaker 

CONE 

`,[ i E ARE operating ,ntplete service laboratories. Repairing and reassembling all 
v V sets to bring them up to the 1928 model and guarantee your set to work equal to 

any new set. All sets are tested in sound -proof shielded room which enables us to make 
this guarantee and a low price for repairing. We custom build superheterodynes of the 
same parts specified by their designers. Free of charge to those buying kits from us. 
New Remler 1928 Infradyne $180.00 Popular Mechanics Economy Nine $ 61.85 
New Improved Nine -in -Line 127.00 Victoreen Circuit 110.00 
Cornfield Super Selective Nine 124.00 Tyrmen Ten 142.00 
Melo -Heald Hot -Spot 150.00 World Record Super Ten 137.00 
Lincoln Super Receiver 110.00 Silver Marshall Eight -Tube Super 90.00 
Thomson Super Seven 79.30 Aero Seven Receiver 59.55 
Eight -in -Line Super 126.10 Strobodyne Receiver 129.97 
M -S Eight Portable Super 82.50 Hazeltine Neutrodyne 39.60 

These or any other superheterodyne ircuit will be built free of charge at the above 
prices. Set builders and dealers get our surprisingly low prices on all super kits and 
parts. Whatever you want we have. The above kits are complete. 

DETROIT RADIO LABORATORIES, 2506 Park Street, Detroit, Mich. 

PATENTS nr today.lens 

, 
a ,1 

for iIllustrated patent book 
and sketrh sheet and tenus free. BRYANT and 
LOWRY. 314 Victor Bldg., Washinaten. O. C. 

iEVERYTHING IN RADIO 
AT ATTRACTIVE PRICES. SETS OR PARTS. 

Orden shipped actly as ordered.. Prompt Service. 
Write for Prices. Mail Order Only. Send Your Address. . e t nenin rnMPeNY. 417 North Clark St.. Chicago 
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ARISTOCRAT 

A-' 
ECAUSE the 
Aristocrat is 

a lamp of such 
rare beauty is no 
reason to believe 
that the mechan- 
ism of the unit is 
not equally per- 
fect. On the con- 
trary, there is an 
even match- a 
very judicious 
combination for 
every home. 

Trade Mark Reg. 
U. S. Pat. Off. 

"The Speaker of the House" 

$37.50 
Prices slightly 
higher west of the 

Rockies. 

A 
Every Unit is 
non -adjustable, 
and GUARAN- 
TEED if seal is 

not broken. 
U. S. and foreign 
Patents Pending 

Add beauty and bring Christmas carols into your In nie with 
ARISTOCRAT -"The Speaker of the House" 

ARISTOCRAT CORP. OF AMERICA, One Fifteen West Twenty -third Street, New York, N. Y. 

50c Everywhere 

t;,inter Edition Fiftyl t 

d o _k e ers 
e 

The 
Greatest 

of All Popular 
CALL BOOKS 

No Other 
Popular 

Call Book 

compares 
in completeness 

and convenience to 

Radio Listeners' Guide 
and Call Book 

THERE is little difference in price, but a 
Gig difference in the quality and useful- 

ness of Popular Call Books. 

In presenting this most valuable of all 
Books for Every Owner of a Radio Set, 
RADIO LISTENERS' GUIDE has em- 
phasized its section devoted to the listing 
and information of Radio Stations. 
This information is more complete and pre- 
tented in a clearer and better arranged man- 
ner than in any other Popular Call Book. 

If you wish to know the Letters, the \Cave 
Length. the Power, the Location, the 
Ownership of any Broadcast Station in the 
United States, Canada or Foreign Coun- 
tries, you will find them all in "RADIO 
LISTENERS' GUiDE and CALi. BOOK." 
and so conveniently and completely that you 
will be amazed. 
There is also a large portion of RADIO 
LISTENERS' GUIDE devoted to new cir- 
cuits, apparatus and helpful hints for set 
owners. 

116 pages in all, hundreds of illustrations, all Radio Information. 
Beautiful Colored Cover. Size 9 x 12 inches. 

50c.- Only -On All Newsstands 
OR ORDER DiRECT 

CONSRAD CO., Ilvc., 230 Fifth Avenue, New York City 
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lighten the morning duties. Mrs. Jones 
turns on her set, hears a peppy pianologue 
or an inspiring vocal number, and is quite 
in the humor for her work. Then she 
gets her pencil and paper am. take. down 
notes on how that work can be made 
different and easier. These classes on 
the air bring the schoolroom to her and 
make learning such an entertaining ac- 
tivity that she takes a joy in absorbing 
new household knowledge. 

One station, which was dubious about 
the reception its morning periods were 
getting and about the importance of these 
hours, made an air canvass of its listen- 
ers. As a result of the response, it not 
only retained the old features but added 
some new ones. There's no doubt in any 
metropolitan station about whether women 
listen in during the morning. They do. 
and how! 

A Phonograph Amplifier 
0i:tinned frone paye 779) 

"antique" device in the s)stem is the spring 
motor of the phonograph. Though the pre- 
ferred arrangement, for an A.C. operated' 
phonograph, includes the use of an induction 
motor to operate the turntable, such motors 
of the proper size are rather difficult to ob- 
tain. Most phonograph dealers, however, 
stock excellent motors of the universal type, 
which, as they are run only when the radio. 
receiver is not in operation and will there- 
fore cause no intereference, are entirely 
satisfactory. Such motors cost from $15.00 
to $30.00, depending upon the type. Gen- 
erally an allowance is made for the old 
spring motor if it is turned in at the same 
time. 

If the spring motor is retained in the 
phonograph, then the amplifier should be so 
placed that the rectifier and power tubes. 
which become quite warm in operation. are 
at one side and not directly under the motor : 
for such placement might result in the melt- 
ing of the graphite in which the spring is 

packed. 
If the spring motor is replaced by an 

electric drive, then, of course, no thought 
need be given to the location of the amplifier. 

CONSTRUCTING THE AMPLIFIER 

If the builder will carefully study the 
several accompanying pictures, diagrams and 
drawings of the complete amplifier little 
difficulty should be encountered in its 
construction. 

The soft -steel hase plate may be either 
prepared at home or constructed by a local 
machine shop. The name "steel" seems to 
scare many home constructors who think 
nothing of drilling their own bakelite and 
even brass panels. They have a surprise in 
store for them when they find out just how 
easy it is to drill, file, and saw a piece of 
soft steel. 

The plate may be finished with enamel, 
crystal lacquer, or just polished and var- 
nished. It should be given some kind of 
protective finish, however, to prevent it from 
rusting. After the finish has dried, the dif- 
ferent holes should be retapped, so that the 
mounting screws will automatically ground 
the cases of the various component parts. 

The wiring should be neatly done with a 

flexible tinned wire having a high -voltage 
insulation. When the wiring has been com- 
pleted, it should be bound together with a 

waxed thread into cable form. Extreme 
care should be used, when passing wires 
through holes in the base plate. 

THE GROUND CONNECTION 

A ground connection to the negative side 
of the filter circuit is highly desirable. In 
most instances this may be obtained through 
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a 2 -mf. condenser to one side of the 110 -volt 
line. The 110 -volt line connections may have 
to be reversed to see which way is best. 
This is readily accomplished by merely plug- 
ging into the lamp socket, or base outlet, first 
one way and then the other. 

It is also desirable in some instances to 
ground the case and supporting arm of the 
pick -up; also to try reversing the leads from 
the pick -up to the amplifier. 

Freedom of the Air 
(C.m tinnrd jr.,w tuq,' 74(,) 

I believe in some mild form of private 
censorship. That seems necessary. The 
broadcaster, however, must, within due 
bounds, select what shall or shall not go 
over his microphone. But he must, like 
every newspaper man, edit, and not censor. 
He should permit the radical, the liberal, the 
orthodox, the modernist, the fundamentalist, 
the conservative -all to express their views. 
He could and should taboo speakers who are 
boors or bores. It must be remembered, 
though, that radio is not limited to parlor 
entertainment. It is bound to be used for 
the widest possible discussion of mooted 
topics. The radio fan is not compelled to 
listen. That's his remedy. He can tune off 
and hunt for something more to his liking; 
but "if a scientist speaks on evolution, it is 
better to let the radio users in Tennessee 
tune out than to muzzle the scientist ;" other- 
wise free speech in radio is meaningless. 

Congress carefully avoided censorship in 
the radio bill. It prescribed only that all 
candidates for political office have equal 
radio opportunities; so that if the radio 
facilities are offered, for example, to a Re- 
publican candidate for congress, the same 
facilities would have to be open to his Demo- 
cratic or Socialist opponents. In the dis- 
cussion on the bill private censorship was 
barely considered. Apparently. we of the 
congress did not anticipate some of the 
clumsy methods of private broadcast sta- 
tions. Surely Government censorship is far 
better than some of the private censorship 
indulged in by a number of mealy -mouthed 
broadcast station managers. The cure seems 
worse than the disease. Let the broadcasters 
put their thinking caps on. Let them clean 
house; otherwise congress will at the next 
session. 

I don't presume to be able to solve these 
vexatious problems, but there are several 
inescapable principles that should govern in 
the discussion of this matter. First, the 
broadcaster has received a franchise and the 
operations over his station are not unaffected 
by public interest. Second, consequently the 
public cannot be hornswoggled out of its 
rights in that regard. and this includes the 
right to hear both sides of a question, as 
well as the right to hear the truth, no matter 
whom or how it hurts. 

I have no ready made remedy that will 
he a cure -all for the difficulty. I desire. 
however, to make certain suggestions which 
might be helpful: 

RECOMMENDATIONS 

(1) Every station should keep a log or 
record of all matters of importance that 
happen'at the station, including all protests: 
and, wherever possible, there should be de- 
posited in the station copies of all speeches 
delivered. Section 4, subdivision 1, of the 
radio law gives the radio commission power 
to insist upon such a record being kept ; but 
I do not believe as yet any orders have been 
made by the commission to compel stations 
to comply therewith. 

(2) A radio station which contracts to 
broadcast a certain dinner, function or oc- 
casion, either free or for profit, should be 

831 

Hundreds of thousands of owners of 

General Electric 
Battery Chargers 

now have peppy radio batteries -always 

5- Ampere 
Tungar 

$10 
24$14 

Keep your radio set ready -at all times -for all the good 
things that come over. 

Just turn on Tungar (the name of the General Electric bat- 
tery charger) at night, leave it as you would the light in the 
hall .... in the morning your storage batteries are pepped 
up and ready for active duty. 
More than 1,000,000 G-E Tungars are in use today. For the 
Tungar long ago established its reputation for dependable, 
trouble -free, economical service. 

Your dealer can help you. Ask him to show you thepopular 
2- ampere Tungar that gives both trickle and boost charging 
rates. It charges "A" and "B" radio batteries and auto 
batteries, too. 

Tungar -a registered trademark -is found only 
on the genuine. Look for it on the name plate. 

G -E Trickle 
Charger 

Tun gar causes no radio inter- 
ference. It cannot blow out 
tubes. 
An overnight charge costs a 
dime. 
It is a G -E product devel- 
oped in the Research Labora- 
tories of General Electric. 
The 2. or 5 -ampere Tungars 
charge 2 -, 4 -, and 6 -volt "A" 
batteries, 24- to 96 -voit "B" 
batteries in series; and auto 
batteries, too. No extra at- 
tachments needed, 

New Low Prices 
(East of the Rockies) 

2- ampereTungar, now $14 
5- ampereTungar, now $24 
G.E Trickle Charger, now 

$10 

Merchandise Department 
General Electric Company 

Bridgeport, Connecticut 

GENERAL ELECTRIC 

NEW SUPER MACK SPRING AERIAL 

Dealers and 
Jobbers Write 

for Our 
Proposition 

I u n iEUI Tifllnlil niaimn irtii n nigAlnNtimigl! 

TYPE No. 20 $4.00 
tumatgi , e ,,,,,; ,,,,. .nm 

Licensed Under Patent No. 1581133, Granted April 20, 1926 

innUrfaianTREMOMEINaf 1TIrandpq 

TYPE No. 60 $2.50 
GUARANTEED TO IMPROVE DISTANCE RECEPTION ON ANY SET IN ANY LOCALITY 

EASY TO ERECT No. 20 for 20 to 60 ft. h 
No. 60 for 60 to 125 ft. stretch 

Better looking and more efficient Antenna, built to fit your roof, having two to five times as much 
capacity, four to ten times as much induction, greater selectivity and omni- directional reception. 

If your dealer cannot supply Sou, MACK COay Inca PHILADELPHIA PENNA send ,ale, k or order direct. 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C. i 
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All About Electrification and"How to Build" 
Latest Apparatus Explained in New Book 

What is Electrification? Why is it now being 
used on all modern Receivers? How can it be 
adapted to my set? How can I build a satis- 
factory unit to electrify my set? 

All these questions and more are simply, fully 
and practically answered in the newest, latest 
and most complete book on Electrification 
"HOW TO ELECTRIFY YOUR RADIO 
RECEIVER." 
The book is illustrated with drawings and 
photos of electrical units and parts. It is 

6 x 9 inches in size and bound with a special 
hand -drawn 2 -color cover. 

Get your copy now and enjoy the benefits of 
steady, unvarying power at any voltage for 
your Radio. 

ON 
ALL 

NEWS- 
STANDS 

25c THE COPY WHERE 
If your dealer cannot supply you, write direct 

THE CONSRAD CO., INC., 230 FIFTH AVENUE 
NEW YORK 

Radio Ncws for January, 1928 

compelled to broadcast the entire program, 
even though the station objects to the views 
01 one or more of the speakers; provided, of 
course, that the matter broadcast is not un- 
lawful, obscene or slanderous. Having 
struck a bargain it must abide by it. It 
cannot summarily cut off a speaker either 
because he wears a red necktie or doesn't 
like baseball or has divorced three wives. 
WJZ, for example, had contracted to broad- 
cast the thirtieth anniversary of the Jewish 
Daily Forward at the Century Theatre. The 
ex- premier of Great Britain, Ramsay Mac- 
donald, who was scheduled to speak, became 
ill and Congressman Victor Berger, Socialist, 
was called upon instead. WJZ allotted fifty - 
five minutes; before the time was up the but- 
ton was pressed and Berger was off the air, 
and a church vesper service was substituted. 
That method of private censorship and fail- 
ure to abide by an arrangement is quite 
drastic and unfair, let alone unsportsman- 
like. It is just the kind of censorship that 
has brought the radio stations into bad odor. 

(3) In applications for renewal of li- 
censes the radio commission and the depart- 
ment of commerce should take into consid- 
eration the liberal or illiberal attitude of the 
station anent broadcasting both sides of a 
controversy and the fairness with which pro- 
grams are selected. For this purpose the 
log or record of that station shall always 
he open to the inspectors or accredited of- 
ficers of the radio commission and depart- 
ment of commerce. 

(4) Each station should permit two or 
three or even more hours per week for dis- 
cussion of controversial, political and social 
issues. These hours could he designated 
either in the morning, afternoon or evening, 
at the option of the station. Mr. M. H. 
Aylesworth, president of the National 
Broadcasting Company, recognizing that his 
company, in operating \VJZ and \VEAF as 
well as a chain of stations across the con- 
tinent, has franchises that carry certain 
duties to the public, promises to permit his 
facilities to be used so that both sides of 
any perplexing problem may be heard. 
Bravo, Mr. Aylesworth, that is the right 
spirit! Let each radio station follow suit. 
\Ve hope, however, that Mr. Aylesworth will 
suit the action to the word. 

PROBLEMS OF LIBEL 

(5) Our laws of libel and slander may 
have to be modified to suit peculiar radio 
conditions. In the case of a newspaper pub- 
lishing a libel there is strict accountability. 
That arises from an uncontrolled right to 
reject or accept the matter to be put into 
the paper. If you give the broadcaster less 
control over his program, you must to that 
extent limit his liability for damages for 
slander. The publisher can see the written 
word before his paper prints it, and can 
thus adequately protect himself and omit 
libelous matter. The broadcaster, with re- 
duced power of rejection, cannot anticipate 
what a speaker will say. He may not be 
able to prevent the slander. 

Slander, in general, is verbal defamation 
of character, libel is written defamation. 
Libel is more serious, since written ; the 
written word is permanent and may be in- 
delible; it can be circulated more extensively 
than the spoken word, and requires more 
deliberation, and thus it does more damage. 
The spoken word dies as soon is it is uttered. 
But slander over the radio may be far more 
damaging than libel in a newspaper. The 
newspaper will reach less than half a million 
people, but the radio will reach millions of 
people. That danger, therefore, calls for 
extra vigilance on the part of the station 
owner ; it must of necessity temper the de- 
mand to limit his control of his program 
and his speakers. These rather fine adjust- 
ments of responsibility for what is said over 
the radio will have to be made. Within the 
next few years the courts will he compelled 
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to render decisions and probably change the 
old ideas of slander and libel. I lay down 
no rule, hut offer these observations for 
whatever they may be worth. 

(6) There should be set up a sort of 
advisory council or committee in every 
broadcasting station. The membership 
thereof should be drawn from men of rec- 
ognized ability and of standing in their 
respective communities. All sects, creeds 
and shades of political and civic opinion 
should have representation. This advisory 
board or council could advise with the sta- 
tion owner as to the nature of his programs. 
This is the method adopted in France. It 
does away with a bureaucratic control and 
censorship by the station owner. It recog- 
nizes that the public has an interest and, in 
a way, a sort of ownership in the station. 

In conclusion, permit me to quote portions 
of the classic concurring opinion of Mr. 
Justice Brandeis, in the famous California 
Criminal syndicalism act, just recently held 
constitutional by the United States Supreme 
Court. It would be most helpful to have all 
the station managers read the following 
from that opinion: 

"Those who won our independence believe 
that the final end of the State was to make 
men free to develop their faculties; and that 
in its government the deliberative forces 
should prevail over the arbitrary. They be- 
lieved that discussion affords ordinarily ade- 
quate protection against the dissemination of 
noxious doctrine; that the greatest menace 
to freedom is an inert people; that public 
discussion is a political duty ; and that this 
should be a fundamental principle of the 
American government." 

Consider the Radio Public 
((oulraurd jr;; nl /aqhc i4; ) 

interest. I do sincerely believe, and know, 
that there is not a station of the first class 
in the country that will not give every faction 
a chance to broadcast on any major issue. 

Before election, for instance, practically 
every station throws its doors wide open 
to every political faction, whether Repub- 
lican, Democratic or otherwise. In religious 
matters, it is the same way. For instance, 
this station-WR NY-has always encour- 
aged all political parties to use its station 
on any important public questions, and they 
have always availed themselves of this op- 
portunity to broadcast. WRNY has broad- 
cast talks from practically every religious 
denomination, Catholic, Protestant, Jewish 
and even Mohammedan. 

DECENCY IN SUBJECTS 

But when it comes to the point of per- 
mitting a speaker belonging to one church to 
assail another church over this station, the 
manager would certainly be within his rights 
to censor such a talk ; because, in the public 
opinion, it would be in had taste. There 
have been stations which would not bee so 
particular in such cases; but they could not 
be classed as first -class stations, and paral- 
leled the yellow papers in that respect. 

To carry this thought further, particularly 
referring to the public's rights, I might ask 
the question, "Do the public's rig /its include 
the broadcasting of speeches on subjects that 
are decidedly in had taste ?" I believe not. 
This station, WRNY, has censored a num- 
ber of talks that were to be put on the air, 
and feels that a station is fully within its 
rights to do so; and I'll cite you an example. 
Not so long ago, a former manager of this 
station undertook to broadcast a series of 
talks by Mrs. Aimee Semple MacPherson. 
The owners of the station promptly refused 
to let her go on, not with the idea that the 
manner in which Mrs. MacPherson would 
present her talks might have been unfit to 

It operates from any 110 - 
volt house lighting circuit! 

THE NEV KARAS A- C- EQC. \ ?l. \TIC is the only completely balanced 
and perfectly neutralized 5 -Tube A.C. Kit using standard Cunningham 
R.C.A. or CeCo 1rí volt. 2% volt, and ç volt A.C. tubes. All of the "A" 

filament supply for this marvelous new set is furnished by the new Karas A -('- 
'Former Filament Supply. Type i2. Those who build this great receiver will have 
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The Karas A- C- Equamatic does away with all need for "A" batteries and 
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And this accomplished without the sacrifice of a particle of the matchless tone, 
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The Karas A- C- Equamatic is the perfected product of the Karas Engineering 
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Affiliated Manufacturers who have cooperates! with Karas to make this great 
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us TODAY for full size wiring diagrams and complete instructions. which we mail 
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Karas Electric Company 
PRECISION ELECTRICAL APPARATUS 

4038 -A North Rockwell Street.. Chicago 

Six tubes -One Control 
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.4STE]RPIEch 

Sold by Authorized 
Freshman Dealers Only 

INTERESTED IN - 
Aviation, Biography, Economics, Education, 
Engineering, Fiction, History, Mathematics, 

Languages Music Radio or Science 
We have hundreds of books covering these 
fields at actual price reduction ranging from 
25% to 605; . Latest up -to -date editions. Reg- 
ular bindings. All complete and identical to 
those sold at any bookstore. 

¡(rite for Bin Book Bargain Bulletin No. 5 
EXPERIMENTER PUBLISHING CO., Inc. 

230 Fifth Avenue, New York, N. Y. 

yRELI 

YOU CAN GET 
QUICK SHIPMENT 

ON ALL STANDARD PARTS AND KITS, 
INCLUDING THE LATEST 

HI - Q6 - Strobodyne - LR4 
SEND FOR R. E. L. HANDBOOK 

AND DISCOUNT LIST 

R. E . 
LACAULT 
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Ida C. Bailey Allen 

Internation 
Authorit 
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Cook Boo 
America Has Ev 
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-in which is presented 2500 complete recipes usable by anyone 
that reads, including the plain and the fancy, the inexpensive 
and the expensive, the modern and the old fashioned. 

ALSO 

-extremely valuable time and money saving information on 
purchasing of foods, dieting, Feeding of children, Vegetarian 
Menus, Seasoning, table settings, using left overs, Feeding the 
sick, Foreign dishes, Church and Club Suppers, Outdoor Meals, 
Canning and Preserving, etc. 

REGULAR PRICE $2.25 
SPECIAL OFFER at $1.98 

2500 RECIPES 1001 PAGES 

Use this Coupon 

CONSR AD CO., Inc., 
230 Fifth Ave., New York, N. Y. 

Gentlemen: I enclose $1.98; please send me one copy of Ida Bailey Allen's COOK -BOOK. 

NAME 

ADDRESS 

CITY STATE 

RADIO DOCTORS 
Trade Mark 

WANTED -One representallve to every 10,000 popula- 
tion In O. S. and Canada to set-she sick receivers. 
Technical and practical data furnished on all types. 
$7 to $10 suave thee etenings, $50 to $150 weekly 
after short training tattled. Send fur booklet No. 2s. 

CO.OPERATIVE RADIO DOCTORS 
131 Essex St. Dept. M Salem, Mass. 

MUTER AUDI CHOKE ELIMINATES 
"MOTORBOATING" 

New Complete Audio Frequent-At Choke Unit prevents 
feed back through the common "IS" Supply -thus 
eliminating shrieking whistles, howling, Motor -boating" 
and other troubles due to audio frequency regeneration. 
Emelent -- Inexpensive. Write today for full details and 
catalog of Muter Complete Quality Popular Priced Line. 

LESLIE F. MUTER COMPANY 
76th & Greenwood Ave., Dept. 827 -A, Chicago, Ill. 

I 

Your Next "B" 
Power Supply 

had Better be 

The NATIONAL BETTER "B" 
NATIONAL CO., INC. MALDEN, MASS 

WRITE 
For Our 32 Page 

Radio Instrument Catalog 
No. 15C 

JEWELL ELECTRICAL INSTRUMENT CO. 
1650 Walnut St. Chicago 

Insure your copy reaching you each month. Subscribe to Radio News -:2.50 a year. 
Experimenter Publishing Co.. 230 Fifth Avenue, N. Y. C. 
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broadcast, but rather in the belief that the 
speaker in question had already sufficient 
notoriety and publicity, and that most peo- 
ple would object to listening to her broad- 
casting. It was also known that nothing 
new was to be presented ; so why broad- 
cast it? 

It is to the credit of every broadcaster in 
the city of New York that Mrs. MacPher- 
son was not allowed to broadcast over any 
New York station. This is only one example. 
Many other similar cases could be cited. 

I want to comment on one of Congress- 
man Celler's helpful suggestions that every 
station should keep a log or record of all 
matters of importance that happen at the 
station. May I point out to him that every 
first -class station does so, as a matter of 
routine? A careful log is kept of all such 
matters; but, of course, not every talk is 
taken down stenographically. The expense 
of this to the station would be tremendous, 
and it is well known that there are few 
stations in existence today that are making 
stoney. 

TIME WAITS FOR NO SPEAKER 

Congressman Celler states that a radio 
station which contracts to broadcast a cer- 
tain dinner, function or other occasion, 
either free or for profit, should be compelled 
to broadcast the entire program, even if 
the station objects to the views of one or 
more of the speakers. In answer to this, 
may I voice the opinion that, in 99% of the 
cases, the station does. But why should a 
station broadcast the entire banquet or din- 
ner ? Not even the sponsors of the banquet 
or dinner demand this. 

As a rule, only the important speeches 
from important speakers are broadcast, if 
for no other reason than that it is most 
tiresome to listen in to a lot of speechmak- 
ing. As a rule, stations try to limit all 
speeches to fifteen minutes. Once in a great 
while, on a special occasion, an hour may be 
consumed in broadcasting a banquet or a 
dinner ; but I think every one is agreed 
that this is the absolute effective limit, be- 
cause listening in to talks from broadcast 
stations is at best difficult. The present state 
of the air due to interferences, tube noises 
and other imperfections, make it often im- 
possible, even with the best of sets, to 
catch all the words distinctly. 

Then, another important consideration 
arises, and that is, that stations nowadays 
must try to attract enough income to meet 
their expenses, if possible. They often have 
commercial features booked that simply 
must go on the air and, if a speaker runs 
beyond his allotted time, it may become 
necessary to cut him off before he gets 
through. No discourtesy is meant, and no 
broadcaster likes to do such a thing; but 
in the very nature of things, it cannot al- 
ways be helped. Often, the broadcaster 
goes out of his way to accommodate a 
speaker and usually does so, unless another 
important function or feature must start at 
the advertised time. 

For instance, at this station only a few 
weeks ago, Mrs. Franklin D. Roosevelt and 
Mrs. Charles H. Sabin were scheduled to 
broadcast a political debate. Mrs. Roosevelt 
was delayed for twenty minutes, during 
which time the station was forced to stand 
by with piano solos till Mrs. Roosevelt ar- 
rived ; the program, in consequence, ran 
twenty minutes late. Although the station 
would have been within its rights to cut 
the discussion of both sides short, it sacri- 
ficed part of another important program 
in order to see the debate through ; because 
it felt that the public was interested. These 
are some of the problems of broadcasting, 
which are not always understood by the 
outsider, but are vital to the broadcaster 
himself. 

Congressman Celler states that each sta- 
tion should permit two or three or even more 
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hours per day for the discussion of political 
and social issues. This is impossible at the 
present, because it would be economically 
suicidal as far as the stations are concerned. 
In the first place, no station is anxious to 
have too many talks, for they drive away 
the listening public. Second, practically all 
discussions and controversies, political and 
social issues, are broadcast gratis. Inas- 
much as the stations are already losing a 
good d.cal of money, they would be in a sad 
plight, if they had to be burdened with a 
great quantity of such matter. And any- 
way, why should a broadcaster be asked to 
do this, when newspapers are not forced to 
publish each and every political speech, im- 
portant or unimportant? 

Congressman Celler admits that our laws 
of libel and slander may have to be modified 
to suit peculiar radio conditions. This 
seems a clear admission that there must be 
some form of censorship for radio. If 
everything that came along were to be 
broadcast, the usefulness of a broadcast sta- 
tion would be seriously endangered; because, 
first of all, the station would find itself with 
hundreds of lawsuits on its hands, and sec- 
ondly, no one would listen to the station any 
further. It is fully admitted, by every think- 
ing individual, that broadcasting is not per- 
fect; but neither is the best newspaper in 
the country, nor for that matter is anything 
else. Present -day methods can be improved 
a good deal in all lines. 

Give radio a chance to work out its own 
salvation and trust to the common sense of 
the broadcasters. Being human, they will 
never be perfect, even if there were the 
most rigid censorship, but they may be 
counted upon to do the right thing in the 
overwhelming majority of cases, 

IMPROVING THE TONE QUALITY 
OF EXISTING SETS 

GOOD tone quality is fundamentally a 
matter of good design. However, the 

tone quality of the old -style radio set, with 
its small and inefficient transformers, may 
often be remarkably improved by one or 
more simple and inexpensive changes. 

First of all, substitute a power tube for 
the usual 201A tube in the last stage. This 
is essential, for tube overloading is a com- 
mon source of distortion. A 171 -type tube 
is preferable, but a 112 -type may be used. 
Be sure to employ the proper °C" battery or 
grid bias, as specified for the tube. 

The next step is to provide a speaker 
filter, comprising a 30 -henry choke and a 
4 -mf. 400 -volt filter condenser. This pre- 
vents the direct -current component from 
flowing through the loud -speaker windings. 
protects the magnet, and, sometimes, im- 
proves volume as well as quality. A .002- to 
.006 -mf. fixed condenser should be placed 
across the loud speaker, to lower the appar- 
rent toile and to reduce static "background." 

201 -A 

PM 

19s90 

SEC. 
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C 

171 4mf. 

.002 TO 

006mf 

L S. 

40 Y 

1-.00005 me 
I-.0001 ME C 

1- 00015 M. 

70 -HENRY 
CHOKE 

-6î1B0 

A simple tone control. 

Lastly, a tone -not a volume-control may 
be made up of three condensers of .00005- 
.0001-, and .00015 -inf. capacity, respectively, 
with a three -point switch as shown in dia- 
gram. shunted across the secondary of the 
second transformer. This will perr. 't of 
sharpening or dulling the tone of the radio 
rendition, in a most pleasing manner. 
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of the speaker coils and magnets is greatly 
lengthened. 

The output filter is provided with speaker 
cords attached to its input binding posts, 
and for this reason it may be connected out- 
side the set without making any changes in 
the wiring. The two "input" binding posts 
are connected by the cor(is to the speaker 
binding posts of the set, and the loud speaker 
is connected to the two binding posts marked 
"output." On the other hand, if it is desired 
to build the output filter into the audio am- 
plifier, the speaker cords may be removed. 

The audichoke, which is also shown in the 
illustration, is designed especially for use in 
resistance- or choke- coil -coupled amplifiers. 
When properly used it will reduce the "mo- 
torhoating" effect usually experienced when 
amplifiers of this type are operated from 
socket -power units. For best results, one 
unit must be connected in the plate circuit 
of each audio -frequency tube and of the 
detector tube. 

The unit, when connected in the circuit. 
inserts a choke coil in the plate -supply lead 
and a by -pass condenser between the audio 
transformer and the negative "B" battery 
wire. This prevents coupling between the 
various stages of the receiver, which might 
otherwise take place through the plate power 
supply circuit. 

DECORATIVE ILLUMINATION 
FEATURE OF SPEAKER 

A N NEW loud speaker, which may he de- 
scribed as a light transmitter as well as 

a sound reproducer, is one of the latest 
novelties to make its appearance in the radio 
field. A standard 110 -volt lamp is mounted 
between the two paper cones of the speaker 

The decorated cone of this "glow" speaker pre- 
sents a very pleasing appearance, when lighted 

from the inside with an electric lamp. 
Illustrations courtesy Aladdin Manufacturing Co. 

and, when the current is turned on, the 
speaker emits a pleasing glow. 

In construction the speaker is of the usual 
double fixed -edge -cone type. It is twelve 
inches in diameter and six inches deep. The 
base and the metal rim which supports the 
cone are of brass, and the paper cones are 
tinted in orange. Decorations have been 
painted on the front cone to improve the 
appearance of the instrument. 

In the mechanical design of the unit there 
are several features which are different from 
those of the average speaker. In order to 
make the electric light bulb, which is located 
between the two paper cones. accessible for 
replacement a new method of mounting the 
front cone in place was found necessary. 
The illustration on this page shows the ai- 
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Inside view of "glow" speaker, showing method 
of mounting electric lamp (L) and loud speaker 

unit (II). 

rangement which is employed. The edges 
of the front cone are held in position against 
the metal frame of the speaker by the driv- 
ing pin of the speaker unit, which is attached 
to the cone at the apex. Therefore, in order 
to remove the front cone it is necessary only 
to loosen the set screw in the apex unit. 
Another feature is the location of the ad- 
justment screws of the loud -speaker unit in 
the rear of the speaker. 

The two views of the speaker which are 
printed on these pages clearly illustrate the 
construction and show the arrangement of 
parts inside the cone. Also. it may be seen 
from the pictures, two outlet cords and a 
chain are located at the rear of the speaker. 
One cord connects with the radio receiver. 
the other connects with the light socket; 
while the chain is attached to the switch 
which turns the lamp on and off. 

A PARLOR UTILITY WHICH ADDS 
CONVENIENCE TO SET 

OPERATION 

A NY owner of an electrified receiver, who 
desires to operate it in a corner of the 

living room which is not adjacent to a 
lamp socket or outlet plug, will find the 
flat floor cord, which is illustrated on this 
page, a very useful accessory to the set. 
Also, the cord may be used when it is 
desired to place the loud speaker on the op- 
posite side of the room from the receiving 
set; or it may be employed as an aerial 
lead -in wire to the set, in cases where it is 
necessary for this wire to cross the room. 

Arranging the wiring for a radio installa- 
tion has puzzled a large number of listeners. 
Wires crossing the room are unsightly and 

This new flat lamp -cord makes it easy to run 
wires to a radio receiver under the rug without 
impairing the appearance of the living room. 

Illustration courtesy Belden Manufacturing Co. 

in most cases, cannot be tolerated; yet they 
are frequently necessary. On the other hand, 
ordinary wires placed under the rug are 
not satisfactory; as they cause added wear 
to the rug and there is a possibility of fray- 
ing the insulation with a short circuit as 

the result. 
All of .these difficulties have been over- 

come by the new flat floor cord, however, as 

this device has been designed so that it may 

837 

Row Peridyne Coils 
are tested. 

Scientific measurement 
of inductance has made 
Ilammarlund Space - 
acound Coils the most 
efficient and depend- 

able ever devised. 

Hammarlund Coil Inductance 
Scientifically Measured 

NOT very long ago, so many turns of wire on such and such 
size core were considered accurate enough for inductance 

measurement. 
But in this age of multi- tuned, single- control circuits, guess -work 
is out of the question. Coils must be matched to the finest degree. 
Not satisfied merely with producing the most efficient type of coil, 
Hammarlund devised the instrument, pictured above, to insure 
accurate measurements of inductance values. 
You can depend on Hammarlund precision. It means standard- 
ized quality and assurance that you get what you pay for. 

Your dealer sells Hammarlund Matched 
Coils for the latest popular circuits. 

HAMMARLUND MANUFACTURING COMPANY 
424 -438 West 33rd Street, New York 

Canadian Representative: 

WHITE RADIO COMPANY, LTD. 
41 West Ave. N, Hamilton, Ont. 

rl W ̀ t. AIL Radii,' 

ammarlund 
More than a score 
of radio design. 
ers officially 
specify Ilamrnar- 
I u n d Precision 
I'roducts for their 
newest circuits. 

PRECIS/ON 
PRODUCTS 

'usirititwa 

Dealer inquiries 
invited concern. 
fug several nru 
a n d appealing 
Hammarlund dc- 
rclopmc,ts. hav- 
ing a roide sales 
demand. 

Special Library of Information 
on 

RADIO PATENTS 
and 

TRADE MARKS 

JOHN B. BRADY 
Patent Lawyer 

Ouray Building Washington. D. C. 
Cable address: Telephone: 

RADIOPAT Main 4806 

Thompson 
Neutrodyne 

CUT TO 67.50 
S -Tube Quality Set with Built -in Cone 

Speaker. Sold at less than cost. 
Llat price. Ii O. Iteorganiznt Ion forres sacrifice. 

Direct from manufacturer to you. Fully guaranteed 
Licensed under Hazen ine and A nest rong patents. 

I :eau, lful tone and disc ante. Handsome and unique 
flosls, vet and c speaker lit late unit. Endonrd 
In. leading engineer, Circular free or send check for 
$07.50 and Will still, immediately. 

THOMPSON RADIO CO. 
66R York Street Jersey City, N. J. 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C. 
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IAVE you a question to ask 
" about Radio -about this cir- 

cuit, that circuit, this method or 

that method of Amplification, Bal- 
ancing, Regeneration, Transmis- 
sion, Set construction, Operation, 
Speaker design, control, Electrifi- 
cation, Accessory installation, An- 

tenna possibilities- anything and 
everything in Radio? 

Your question is answered in the 
greatest and most complete Book 
of Radio problems in print, the new 
1928 edition of "1001 RADIO 
QUESTIONS AND ANSWERS." 
Radio is Worldwide, its problems, 
its intricacies are Worldwide as 
well. The questions that hundreds 
of Radio men ask are the same 
questions you want answered. 

These 1001 Questions and Answers 
are selected from those asked by 
readers of the greatest of all Radio 
Publications, "RADIO NEWS" 
magazine. 

Every question is worth the price 
of this book -Real Radio problems 
of every conceivable nature are 
propounded and answered. 

You may think you know some- 
thing about Radio Circuits and 
the practical, useful side of Radio, 
but this book will double or triple 
your knowledge. 

You can get a copy now- today, 
tonight. Just visit your news- 
dealer. 50c. the copy everywhere. 
Or you can write us direct if you 
cho- ise --We pay postage. 

50c ON ALL NEWSSTANDS 

or direct from 

EXPERIMI:\TER PUBLISHING COMPANY, INC. 

230 FIFTH AVENUE NEW YORK CITY, N. Y. 
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he placed under the rug with perfect safety. 
It consists of two parallel wires, imbedded 
in a strip of soft rubber one inch wide. The 
rubber strip is flat on the side which is 
nearest the floor and is convex on the other 
side. When placed under the rug, there is. 

difficulty in detecting its presence; and, since 
the wires are so well separated, there is no 
danger of short -circuiting from ordinary 
handling. 

The flat floor cord illustrated on page 837 
is intended for use in cases where the wire 
is to pass under a 12 -foot rug; the rubber - 
strip section of the cord is 12 feet 4 inches 
long. At one end of the cord there is an 
outlet receptacle into which any standard 
light -socket plug may he inserted, and at 
the other end a connecting cord and plug 
four feet in length. The cord is so arranged 
that it may be shortened if desired. 

If the cord is to be used as a loud -speaker 
extension, it is necessary only to connect 
the phone tips of the speaker cord to a stand- 
ard 110 -volt plug before contact can be made 
to the unit. 

The Karas A. C. Equamatic 
1 l ouliuued jront fan;. 

the set screws on the coupling unit should 
he tightened. 

This view also shows that the coils are 
mounted at an angle. This is necessary 
in order to prevent interstage coupling. 
The correct angle will be found indicated 
on the drilled sub -base, if one is used; 
and it is shown also in the sub -base drill- 
ing layout. 

SPECIAL DETECTOR BIAS 

For the operation of this receiver it wilt 
be noticed that a "D" potential is called 
for as well as the usual "A" and "B" po- 
tentials. This is made necessary by the 
use of the heated- cathode type of tube 
in the detector circuit; and if the correct 
voltage is used the sensitivity of the re- 
ceiver is improved. In the circuit the de- 
tector cathode and grid return are at 
ground potential and the "D" potential is 
connected between the cathode and the 
heater of the detector tube. The value of 
this potential is not critical and may vary 
from 10 to 45 volts, with the positive con- 
nected to the heater. Also, strange as it 
may seem, the set sometimes works better 
if the potential is reversed, i.e., with the 
negative terminal connected to the heater; 
and in some cases it may he found that 
better results are obtained if the battery 
is omitted and the terminals connected 
together. When the "D" potential is 
used, the voltage from the plate- power- 
supply unit may be employed. 

The Story of Resistors 
(Continued front page 775) 

ever -growing demands for accurate yet inex- 
pensive units. First of all, the glass sup- 
port is drawn to a filament of small diameter. 
This glass rod is later passed through the 
coating bath and then through a furnace, to 
forni the metallized deposit which, virtually, 
becomes part of the glass as the result of 
the heat treatment. Even while the filament 
is being metallized in continuous lengths, 
the resistance value is being controlled : since 
the metallized filament passes over mercury 
contacts spaced the exact distance of t:Te 

solder -to- solder mounting in the ultimate 
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resistor unit. The resistance is continually 
read in ohms or megohms, so that the in- 
tricate process can be corrected in order to 
insure the desired resistance value for the 
metallized filament being produced. 

The metallized filament is cut automatic- 
ally into two -foot lengths, and aged for a 
considerable period of time. Once more the 
filament, in these lengths, is passed through 
mercury contacts and tested for resistance 
and then sorted into piles. The filaments 
are then stored in steel cabinets, until this 
stock is drawn upon by the various licensees 
manufacturing metallized resistors. The 
two -foot lengths are cut into shorter lengths 
when ready to be mounted into complete 
units. 

The mounting of the metallized filaments 
is an accurate operation. An ingenious 
centering device serves to hold the filament 
in position as the brass caps and glass tubing 
are assembled about it. A special solder 
insures a mechanical and electrical bond with 
the filament. Once assembled, the resistance 
is again tested and the resistors are sorted 
Once more. 

Practically the same type of filament is 
employed in the usual receiver resistor, or 
so- called grid -leak type, and in the power 
type, the latter being capable of handling 
2.5 or 5 watts, depending on the size, be- 
cause of the greater dissipation of heat 
secured by its design. 

There are many uses for metallized. re- 
sistors. aside from radio applications; they 
are widely employed in electrical work in 
general, and particularly in electrical labora- 
tory practice. They are also finding a con- 
siderable use in X -ray and mercury- vapor- 
light apparatus, as well as in electrothera- 
peutic work, where high -frequency current 
is employed and non- inductive resistors are 
essential. 

I Want to Know 
(Continued front page 796) 

to a certain extent the pick-up action of the leads. 
This sharpens the tuning and increases the selec- 
tivity of the receiver. The condensers should be 
connected at the receiver and not at the battery. 

Another use of condensers of the by -pass type 
which is rapidly gaining favor is in series with 
the antenna circuit. The use of a by- pass -typ 
condenser of about I mf., connected as shown in 
Fig. Q. 2263E, in the ground lead of the antenna 
circuit, will serve to prevent any possible short 
circuit of the lighting line, when a "13" power 
unit is used. Because of the large capacity of 
this condenser, it will have no effect on the tuning. 

If you want to use such a condenser in the 
gro I circuit. do not connect it externally (that 
is, between the ground post of your receiver and 
the ground), unless you have your lightning arrester 
connected directly between the aerial and ground. 
A glance at the diagram will show the proper 
connections of the condenser. the ground, secondary 
circuit, and the lightning arrester. 

The use of condensers of large capacities in the 
ways outlined above, will result in more realistic 
reproduction and a better appreciation of the quality 
of music which it is possible to obtain with a prop- 
erly- designed receiver. 

LABORATORY SUPERHETERODYNE 
(Q. 2264.) Mr. C. C. Moseley, Borger, Texas, 

asks: 
Q. Kindly publish the schematic wiring diagram 

of the Improved Laboratory Superheterodyne using 
the time -signal amplifier, with the new heated - 
cathode type of raw -A.C. vacuum tube. 

A. You will find the diagram you request on 
page 796. The intermediate-frequency amnlifier 
is tuned to 112 kilocycles. which is equivalent to 
2675 meters. This makes the intermediate- frequency 
amplifier suitable also for receiving time signals. 
from station NAA. Arlington, Virginia. The 
components of the set are the same as those speci- 
fied for D.C. operation, except for the filament 
supply. The filament connections to the time amnli- 
fier are left open and the A.C. filament wiring 
is put in separately. The tuning coils used in 
this receiver are of the plug -in type which adapt 
the set for receiving short, intermediate (broadcast) 
and long wavelengths. All of the radio -frequency 
stages are shielded and two attractive drum controls 
are used for tuning. 

A HIGH- POWERED 10 -TUBE 
MODEL FOR 1928 

NORDEN -HAUCK 
IMPROVED SUPER -I0 

1.ICr:AP:U l-SUh:R IIOGAX l'ATr:XT 

"Highest Class Receiver in the World" 
This new and advanced design brings to you all the luxury and performance you 

could possibly desire in a radio receiver. Absolutely nothing has been omitted to 
provide supreme reception -a new standard previously unknown. 

The up- to- the -minute engineering principles found exclusively in the improves 
Super -10 are comparable to the high compression head and super charger in an 
automobile engine. 

In the Norden -Hauck Improved Super -10 you have 
-11'onderful Selectivity 
-Faithful Reproduction with any Degree of Volume 
-Signals received at only one paint 
-Two major tuning controls for all wave lengths 
-Wave band 200 /550 meters (adaptable down to low unces and as high 

as 6000 meters with removable roils) 

Material and workmanship conform to U. S. Navy specifications. 

The improved Super -10 is sold complete as a manufactured receiver, or we are glad 
to furnish blue prints and all engineering data for home construction. 

Upon request, new attractive illustrated literature will he promptly mailed to you 
without cost or obligation on your part. 

Your correspondence or inquiry 
for further information is 

cordially invited 

Write direct to 

NORDEN- HAUCK, INC. 
ENGINEERS 

"Builders of the Highest Class 
Radio Apparatus in the World" 

MAPINE BLDG., PHILA., PA.. U.S.A 

Cable, Norhauck 

Tear off and mail today- 

NORDEN- HAUCK, Ixc., 
MARINE BLDG., PHILA., PA. 

Gentlemen: 
Without obligation on my part send me com- 

plete literature on the new improved Super -10. 
I enclose $22.00, for which send me, postpaid, 

complete Blue Prints and operating instructions 
for the new improved Super -10. 

I enclose $1.00, for which send me Blue 
Prints of the Model 500 B. C. Power Unit. 

Name 

Address 

YOU GET 
FREE TECHNICAL ADVICE 
By R. E. LACAULT, E. E. 

ON 1 ARTS AND KITS PURCHASED FROM US 

Let Him Help You Select 
THE BEST 

SEND FOR R. E. L. HANDBOOK 
AND DISCOUNT LIST 

. ACAULT 
O LCCTRIC 0121E3 

1931 BROADWAY NEW YORK CITY 

FROSTRADIO 
FHOST GEM RHEOSTATS- Ds Luta Apparatus 

0 

t 
/ `- 

cì/ 
-,1' A 

P 

OST / 

- .. 

FROST -RAO M 

Now you ran Install a 
really geed small rheo- 
slat or potentiometer and 
be absolutely sure of the 
(lems. because Frost 
Cros nmbolTse Fr 
Tley are accurate as to 
mell ilce. sturdy, cor- 
net ly. d esigned and beau- 
tingly finished. Have 
Bakelite pinter knob, 
haul -buffed nickel plated 
e ,xsasl metal parts. 
windings are mounted on 
flexible Bakelite stto-- 
non- burning, non-char- 
ring. non-warning. Plain 
Clem rheostat, R to 50 
ohms. 75c. R9th filament 
switch. Sl 00. Potent b m- 
Mers. el.00. Secure Gem 
Rheostats from your 
aealcr t ,slay. 

HERBERT H. FROST. INC. 
Main Office, and Factory Elkhart, Ind. 
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HaveYou Asked 
for YOUR Copy 
of This Unusual 

RADIO 
Catalog? 

r Mail This TODAY! 

Hampton -Wright 
128 Darmody Building 
Indianapolis, Ind. 

Dear Sirs: I want to see your catalog of 
unusual radio bargains. Mail one to: 

Name 

Address 

City State 

Here's the "Book of a Thou- 
sand Radio Bargains!" All over 
the country, radio fans, dealers 
and set - builders are acclaiming 
it as the best "market place" for 
radio parts and accessories. So 
ask today for this new 

HAMPTON -WRIGHT 
FREE CATALOG of RADIO 
PARTS and ACCESSORIES 

In it you'll find the world's best mer- 
chandise at the lowest possible prices. 
And our fast, conscientious service will 
surprise you. If you're interested in 
radio, you have a treat in store if you 

MAIL THIS 
COUPON Today' 

HAMPTON -WRIGHT 
RADIO PARTS AND ACCESSORIES 

DARMODY BUILDING I ti- + INDIANAPOLIS 

From Chicago's Oldest 
Radio Jobbers. The most valu- 

able Radio Catalog. Write for your 
copy today-IT'S FREE! 
TELEPHONE MAINTENANCE CO. 
123 -5 S. Wells St., Dept. 50, Chicago, Ill. 

O eke 
O 

W119t111*1 
chtril/gs fie Stadiot%fome 

2 AMPERE CHARGERS, $10.50 
It- Eliminators, 22.5 -15. CO, 00. 137,180 Volt taps, steel 

c0 milliamperes. Silent in operation. $11.05; Trirklers, 8700. guaranteed two years. They employ Dry 
Oxide rectification. 21 -hour shipments- Catalog. 
Electra- Chemical Company of America. Indianapolis. Ind. 

Making the House 
Talk and Sing 

(ContimIcd jrou;. pay,- 745) 

temporary loud speaker of the same type 
can be oracle, as in Fig. B. using a door for 
the sounding surface; only in this case a 
permanent installation canut t he made with - 
out considerable care to present a good 
appearance. 

In Fig. C is presented an idea for obtain- 
ing loud -speaker recept:on outside the house 
from a radio set. The unit is built on sup- 
ports. as indicated, and the driving rod is 
pressed tightly against a window pane. If 
the glass is firm in the sash and if the latter 
is tight in the frame, excellent music will 
result. In some houses it may be possible 
to utilize for a diaphragm the baseboard or 
even an entire wall, ii it has sufficient 
elasticity; see Fig. D. 

THE TALKING TABLE 

In Fig. E is shown how a table can be 
made to perform musically. A folding card 
table has, in most instances. a top made 
of strong light wood. which will act excel- 
lently as a diaphragm. However. any small 
table will do, or even a piano bench, as illus- 
trated in Fig. F. A very good permanent 
installation can often be Trade in a book- 
case which has a hack of fairly thin wood: 
this is held tightly in place by the heavier 
woodwork. thus making a good diaphragm. 
It is necessary that the shelf on which the 
unit is fastened be firmly attached to the 
sides of the rase, in order that the unit may 
be stationary with respect to the body of 
the case. See Fig. G. 

Arn.ther example of a permanent installa- 
tion of an excellent type is shown in Fig. 
H, in which the frame of a picture is used 
as the diaphragm of the loud speaker. The 
unit can be fastened against the wall and it 
will be found that the frame will reproduce 
music in a first -rate manner. 

In many of the installations described 
above, it will be found advantageous to 
insert the driving roll a short distance into 
the wood. However. good temporary opera- 
tion may be had merely by pressing the rod 
firmly against the surface to he vibrated. 

THE HEART OF THE NEW 
A. C. TUBES 

NOT larger than the lead of the common 
pencil, yet with two holes running from 

end to end, the heart of the heated cathode 
type of A.C. tube represents a triumph in 
ceramic production. 

The internal construction of this tube com- 
prises the tiny insulating tube just men- 
tioned, with parallel holes occupied by the 
heater wire. The outside of the insulating 
tube is covered with a metal sheathing, 
which in turn is coated with certain metallic 
oxides which emit the electrons required for 
the functioning of the tube. The grid and 
the plate surround the heated element, which 
serves ill lieu of the usual filament. 

The dimensions for the heater tube arc so 
minute that serious problems were encoun- 
tered in the development of this device. In 
fact. for a time it did seem as though the 
heavy -filament type of A.C. tube. even 
though it has an A.C. hum which prevents 
its use as a detector, would be a more prac- 
tical solution. However, after numerous 
materials anti particularly the usual ceramics 
such as porcelain had been tried, isolantite 
has been adopted by most manufacturers of 
beater -type A.C. tubes. This is a highly - 
refined ceramic, the base of which is finely 
pulverized mineral instead of clay. It can 
be moulded. extruded and machined into a 
wide variety of shapes and sizes. It is 
extensively employed in present -day radio 
apparatus and also for the internal details 
and bases of vacuum and gaseous tubes. 
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NEW 

Listed by 
Underwriters 
Laboratories 

Gone - 
A erial 

Troubles! 

ELECTRAD 
Lamp Socket Antenna 

$1.00 

You can have an aerial -a 
neat, efficient aerial -in 20 

seconds by simply attaching 
the Electrad Lamp Socket 
Antenna. Screws in any out- 
let, uses no current. Positively 
SAFE. Tested at 2500 volts, 
A.C. 

At your dealer's or write 

Dept. 51B, 175 Varick Street 
New York, N. Y. 

E LECT RAD 

AMPERITE is the only automatic filament 
control that keeps the temperature or 
voltage of the tube filament constant de- 
spite v riations in the ' A" Battery voltage. 
It guarantees improved tube performance 
and 

u 
increased tube life through always 

operating tubes at their proper filament 
temperature. Simplifies wiring, panel de. 
sign, tube control, tuning. Eliminates hand 
rheostats Do not confuse with fixed fila- 
ment resistors which mempt to imitate 
AMPERITE but a entirely diffennt is 
principle and operation. Insist upon 
AMPERITE. Price $1.10 mounted (in U. 
S. A.) For sale by all dealers. 
Write for FREE "Arp ente Book^ fseason 

best circuits and latest construction data. 
Address Dept. R N -I 

í! idlall Companj/ 
60 FRANKLIN ST, NEW YORK 

PERITE 
?be ̀ SELF- ADJUSTING "Rhcarta - 

BE A JAll MUSIC MASTER 
PLAY PIANO BY EAR 
Play popular song hits perfectly. 
Rum tune. play it by ear. Self - 
Instruction -no teacher required. 
No tedious ding -door daily prac- 
tice- just 20 brief, entertaining 
lessons which you master 

At Home in Your Spare Time 
Bend for FRER 11110K. Learn 

many 
entions. a 6e. In man sty - 

tam bring. loterauoa 
CIIART sino. 

Ni School of Merle 
Dept. 233 Niagara Falls. N.Y. 

this Free Book 
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NEWS 
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Higher Voltage for Power 
Tube Easily Obtained 

MAN 1' radio fans whose receivers are 
now equipped with power units which 

provide potential sufficient for the operation 
of 171 -type tubes in the last audio stage, 
would like to increase the reserve power, and 
thereby the quality of reproduction from 
the A.F. amplifier (as explained in RADIO 
NEWS for November -page 482) by mak- 
ing use of a 210 -type power tube in the 
last stage ; but, since the plate- power- supply 
( "B ") unit does not usually provide a volt- 
age high enough to permit efficient operation 
of the latter tube, the cost of building an 
entirely new power unit may make such a 
change out of the question. 

By making use of the circuit illustrated 
on this page, it is possible to double the 
output voltage of some types of plate -power 
units. In some cases it is necessary only 
to provide an additional rectifier tube, add 
one or two extra parts and make a few 
slight changes in wiring. These changes 
usually necessitate slight expense; and, when 
they have been completed, the plate power 
unit will provide ample voltage for the 
efficient operation of a type -210 power tube. 

LOUD SPEAKER 

Schematic diagram of a "B" unit and last - 
stage audio -amplifier using a 210 -type power 
tube; for which two half -wave rectifiers con- 
nected as shown provide ample voltage. Units 
already in use may be readily converted to 

this hook -up. 

Examination of the schematic wiring dia- 
gram will show the arrangement of the recti- 
fier circuit which makes it possible to double 
the voltage of a plate- power -supply unit. 
The circuit is not new, but hitherto it has 
not been generally applied to radio power 
units. It is no more complicated to build, 
adjust or operate than present circuits, and 
the results obtained are very satisfactory. 

ELEMENTS OF HE CIRCUIT 

In the rectifying circuit of the power 
unit are the two half -wave rectifiers, VI and 
V2, and the method of connecting these 
tubes makes possible the voltage -doubling 
feature. The tubes may be of the standard 
2168 type, and their filaments must be 
heated from separate filoutent windings (SI 
and S3) of the transformer Ti. Other 
instrumental parts of the voltage- doubling 
circuit are the two high- voltage condensers 
Cl and C2, which have a capacity of 2 mf. 
each. 

Following the rectifier circuit is a filter 
circuit of standard design. There are two 
standard filter choke coils, Ll and L2, and 
three filter condensers, C3, C4 and C5. 
However, any good filter may be used, pro- 
vided the condensers are rated for continu- 
ous operation at a potential not less than 
500 volts. The voltage -dividing resistors, 

SM 

The Peridyne shields, manufac- 
tured exactly to Mr. Gernsback's 
specifications, are available in kit 
form. 'Ihe kit of three (S -M 639 
Shield Kit) is priced at $6.00. 

lr sou 

The new S -M 240 audio trans- 
former, specified for the Peridyne, 
is unquestionably the greatest 
transformer value ever offered. 
Its 3:1 ratio provides high ampli- 
fication, and its generous design 
gives uniform amplification from 
100 to 5,000 cycles, with the fa- 
mous S -M 5,000 cycle cut -off that 
renders the Peridyne so free from 

heterodyne squeals and static. 
S -M 240 transformers are worth 
twice the price, for they contain 
more silicon steel and more copper 
Loire by far than any other trans- 
former, excepting only the S -M 
220 - the finest transformer 
money can buy. Price, 240 audio 
transformer, $6.00. Type 241 
output transformer should also 
be used with the Peridyne to 
prevent loud -speaker overloading 
and distortion -pricy ;4; 00 

Silver -Man hall, Inc. 
Na West Jackson Blvd., Ckluge. 

Please send me full Intonation on the 
new .SM developments for which 1 en- 
clove log. 

Name 

.Address 
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Selected 
for the 

Peridyne 
For his newest invention the Peridyne 

receiver, Mr. Hugo Gernsback has chosen 
S -M 240 audio transformers to secure per- 
fect and natural tone. Mr. Gernsback has 
also arranged to have the special Peridyne 
adjustable shields furnished by Silver - 
Marshall, Inc., and they are available in 
sets of three, designed exactly to his speci- 
fications, completely pierced. 

The use of these genuine and approved 
parts in your Peridyne will insure your 
getting the truly remarkable results that 
this newly invented circuit will deliver. 

The Famous Shielded Six - 
With A.C. Operation 

The Improved Light Socket Shielded Six was 
described in the last issue of RAnlo News. It is 
the finest receiver kit on the market, with tre- 
mendous DX ability, wonderful selectivity, and 
tone guaranteed finer than that of any other set. 
The light socket model uses new A.C. tubes, 
obtaining all ABC power from the small dry 
power unit at the left of the illustration. Price, 
630 A.C. Kit, containing all parts for the light 
socket Shielded Six, $99.00. Type 652A, ABC 
power kit, is $36.50. The regular 630 Shielded 
Six kit for battery or eliminator operation, is $95.00 
complete. 

It'r can't tell you here about all the new S -DI 
development., but if you'll rend us We for postage 
er'!! send you more information on light socket 

operation, super audio amplification, and other 
pertinent sublertr than you can read ir a creek. 

SILVER -MARSHALL, INC. 
848 West Jackson Blvd. Chicago, U. S. A. 

NEWEST 
BLUEPRINTS 

You can obtain a complete set of blueprints 
for these receivers direct from RADIO NEWS 

l'l1E PERIDYNE FIVE -Radio News Blueprint Article No. 37 ....$1.50 
THE SUPER- IIILODYNE RECEIVER -Radio News Blueprint Article No. 3$ 1.50 
"B" SOCKET -POWER UNIT -Radio News Blueprint Article No. 39 1.00 
THE TYRMAN SHIELDED GRID SEVEN -Radio News Blueprint Article No. 40.. ... 1.25 
l'IIE KAIIAS A. C. EQUA SIAM RECEIVER -Radio News Blueprint Article No. 41 1.25 
\ PHONOGRAPH AMPLIFIER -Radio Newa Blueprint Article No. 42 1.00 
\ STURDY "A" POWER UNIT-Radio News Blueprint Article No. 43 0.75 

Order Direct from RADIO NEWS 
230 FIFTH AVENUE. NEW YORK, N. Y. 

MENTION NAME OF RECEIVER AND ARTICLE NUMBER 
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ow with 
Seven Strands 
of Enameled 
Copper Wire 
Best outdoor antenna you can 
buy. Seven strands of enam- 
eled copper wire. Presents maximum 
surface for reception, resists corrosion; 
this greatly improves the signal. Out- 
side diameters equal to sizes 14 and 16. 

(We also offer solid and stranded bare, 
and stranded tinned antenna.) 

Battery Cable 
A rayon -covered cable of (ACNE 
5, 6, 7, 8 or 9 vari- colored 
Flexible Celatsite wires 
for 

eliminator 

connecting 
batteries or 
eliminator to 
set. Plainly 
tabbed; easy to connect. Gives set an 
orderly appearance. 

_ 

Acme 
Celatsite Wire 

Tinned copper bus bar hook 
up wire with non -inflammable 
Celatsite insulation, in 9 beauti- 
ful colon. Strips easily, solders 
readily. won t crack at bends. 
Sizes 14. 16, 18, 19; 30 -inch 

Flexible Celatsite 
for sub -panel wiring 

A cable of fine, tinned 
copper wires with non- 
inflammable Celatsite in- 
sulation. Ideal for 
sub -panel or point- 
to-point wiring. 
Strips easily, sold- 
ers readily. Nine beautitut colors; 
sold only in 25 -ft. coils, in cartons 
colored to match contents. 

Send for folder 

THE ACME WIRE CO., Dept. D 
New Haven, Conn. 

MAKES BETTER RADIO 

6100 WILL SAVE YOUR 
SPEAKER 

The Craftsman Dollar 
Speaker Filter is Guaran- 
teed to relieve your speaker 
of the DC plate current 
(up to 250 volts). It gives 
speaker a chance to oper- 
ate at its best. Attached 
in a second. Send dollar 
bill NOW I 

CRAFSTMAN RADIO PRODUCTS 
9 Orchard St. Newark, N. J. 

You :an oe quickly cured, if you 

STAMMER 
Sena 10 cents for 28Ñ -page book on Stammering 
and Stuttering. Its Cause and Cum.' It telle 
how I cured myself after stammering 20 )TS S. N. 
BOGUE, 4975 Bogue Bldg.. 1147 N. 111 SL, 
Indianapolis. 

Rl, R2 and R3, are also standard and those 
used in a low- voltage power unit may be 
employed, if an additional resistor of suit- 
able value is connected between the former 
high -voltage tap of the resistor unit and 
the positive wire in the output circuit of 
the power unit (that is, above R1). 

It is also shown in the diagram how the 
power unit is connected with the last stage 
of the amplifier. It will be noted that the 
filament of the 210 -type power tube (V3) 
is heated from a separate 7V2-volt step -down 
transformer, and the potentiometer R5 is 
used in order to obtain the center tap. Also, 
the grid -bias potential is provided by variable 
resistor R4. In the loud -speaker circuit a 
tone filter, comprising the condenser C8 
and the choke coil L3, is used to protect the 
windings of the loud -speaker unit. 

As there are many designs of low- voltage 
plate -power -supply units, it is impossible to 
undertake printing detailed directions for 
slaking the required changes. However, 
with the data contained in this article, the 
schematic wiring diagram and the following 
list, which contains the electrical specifica- 
tions for the parts required, it should be 
possible for the constructor to redesign his 
present power -supply unit to conform to this 
circuit. 

PARTS REQUIRED 
Two half -wave rectifiers, 216B type (VI, 

V2) ; one power tube, 210 type (V3) four 
2 -mf. condensers (Cl, C2, C3, C4), 500 -volt 
test; one 8 -mf. condenser (C5), 500 -volt 
test; two 1 -mf. condensers (C6, C7), 200 - 
volt test; one 4 -mf. condenser (C8) 500 - 
volt test; one power transformer (Tl- 
see below) ; one audio transformer (T2) ; 

one 7% -volt filament transformer (T3) ; 

three filter choke coils; three fixed resis- 
tors (R1, R2, R3-see below) ; one 2,000 - 
ohm variable resistor (R4) ; and one 20 -ohm 
potentiometer (R5). 

The transformer, T1, should have a 300 - 
volt secondary winding, or a winding with 
at least 150 volts on either side of the 
center tap. Also, it should have two 7y 
volt filament windings. If only one is avail- 
able a separate filament transformer must 
be employed. This may be a standard bell - 
ringing transformer. 

Unless the output voltage is known, it is 
impossible to give correct values for R1, 
R2, and R3. However, the total resistance 
of these three resistors should be approx- 
imately 25,000 ohms. 

HIGH -POWER ENGLISH STATION 

" 
AVENTRY EXPERIMENTAL" - 

Dits operators object to the popular 
term of "Junior " -is Great Britain's only 
super -power station with a wavelength ill 
the (American) broadcast range. This is 
given as 491.8 meters in the British press; 
though one of our readers reports it on 
460.2. The station, 5GB, has about a 30 -kw. 
input and should often be heard in America 
this winter. 

Station 

W RN Y 
NEW YORK 

326 Meters - 920 Kilocycles 

is owned and operated by the 
publishers of this magazine 

Our Editors Will talk to you 
several times every week- 

See yourll(ewspaper 
for details 

TUNE IN ON 
WRNY 

Radio Ncws for January, 1928 

realest 
ec&ú n of RADIO NEWS 

AMATEURS' 
HANDIBOOK 

HERE is the greatest Radio 
Handibook ever published ! 

Right up to date -a brand new 
edition of the very finest selected 
articles that have appeared in 
RADIO NEWS, Radio's Greatest 
Magazine, this year. 

All new Radio -Plenty of latest 
model circuits with blueprint 
diagrams, ready for building. This 
is the most popular Radio Book 
ever printed. The past three edi- 
tions were completely sold out. 

-And now we offer the biggest 
and best edition of them all -116 
pages of 1927 Radio complete with 
elaborate circuit diagrams and 
illustrat ions and parts. Size 9x12 
inches. 

Copies are going fast. Get your 
order in now -or see any news- 
dealer. 

50c 
ON ALL 

NEWSSTANDS 
If your newsdealer cannot supply 

you, use coupon below. 

EXPERIMENTER PIJBLISHING Co., Inc. 
230 Fifth Ave., New York 

EXPERIMENTER PUB. CO., Inc. 
230 Fifth Ave., New York, N. Y. 

Gentlemen: I enclose SOc. for one copy of the 
new 1927 AMATEURS' HANDIBOOK.j 

Name 

Address 

City, State 
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An Experimental Second 
Detector 

( attinned Jrout paye 785) 

ii 

shown. These are desirable so that the grid 
resistance of each tube can be varied at will 
to match operating conditions. The grid con - 
(:cnscrs are not particularly critical ; a value 
between .00025 mf. and .0005 mf. may he 
used. The input transformer, IF3, should he 
a center- tapped intermediate transformer: 
but this is not always easy to obtain. A good 
way out of this difficulty is to use a band - 
pass filter coil, one type of which is made 
by a prominent manufacturer of helical - 
wound transformers. This coil is wound on 
a bakelite tube. solenoid - fashion, and its 
wavelength can be varied to match any in- 
termediate frequency from 20 to 80 kilo- 
cycles. The center tap can easily be taken 
off, as the wiring is exposed to view and is 
easily accessible; this is not the case with 
regular intermediate -frequency transformers. 
The filter at the output end of the inter- 
mediate amplifier makes for greater selec- 
tivity, if anything : so no disadvantage is 
caused by its use at this point. 

The by -pass condenser Cl is necessary. as 
it forms a path of low impedance for the un- 
rectified R.F., which is always found in the 
output of any detector because of incomplete 
detection. The 125 -millihenry radio -fre- 
quency choke coil RFC prevents this R.F. 
from getting into the audio circuit, where it 
would often he a cause of serious distortion. 
The alternate path is, of course, via the con- 
denser Cl to the filament. 

Special notice should be taken of this ar- 
rangement for the output of the push -pull 
detector, and of the method of feeding the 
detector plate current to the first audio trans- 
former. This circuit should be followed care- 
fully for best results. It is the result of 
much experimenting. 

The action of the volume control R, in 
the first audio stage, is excellent in theory 
and practice. This method is free from dis- 
tortion, the load on the secondary being 
practically constant for any setting of the 
volume control. This is as it should be, and 
is sound engineering practice. 

AMPLIFIER CIRCUIT 

The first audio transformer should be of 
the highest quality. and its turn ratio in the 
neighborhood of 312:1. The 112 -type -tube 
is excellent here. 

It will be noticed that the second stage of 
audio is push -pull. It is not necessary to go 
into the advantages of this type bi audio 
amplification, as they are well known. Suf- 
fice it to say that the output is superior to 
that of most straight tube arrangements : be- 
cause in this system many causes of distor- 
tion. such as core saturation, the formation 
of harmonics and distortion due to the dy- 
namic characteristics of the tube itself, are 
practically eliminated. 

The transformer AF2 is a regular input 
transformer designed for push -pull ampli- 
fication. It has a center -tapped secondary 
which allows the connection of the grid re- 
turn through either the proper "C" battery, 
or, if preferred, the proper bias resistor as 
supplied on many "B" power supply devices. 

The tubes in this stage are of the 171 -type; 
although larger tubes may be used, these will 
give ample power for ordinary home use. 
Where they are used with the regular run 
of "B" socket -power units supplying 200 
volts or so, the tone will he superior to that 
obtained from larger tubes. This is because 
of the better regulation of the low -voltage 
units compared with the type employing only 
one rectifier tube. and supplying 400 volts for 
a 210 -type tube. 

If the experimenter cares to go to the 
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- HEIZE IT IS - 

The New Official Browning - Drake Kit! 
MAKES IT EASIER TO BUILD 

THE new Browning -Drake Two -Tube Tuner, which when combined with 
General Radio or other power amplifier apparatus, gives remarkable reception. 

The new Browning -Drake five -tube Kit -Set, using the new kit, will give you 
an up -to- the -minute receiver. 

Construction booklets covering the assembly of new units may be had either 
from your dealer, or direct, for 25c. Get yours TODAY! 

BROWNING - DRAKE CORPORATION 
( t\t ISR l l)(:1( 111,,,, At Ill SI:'1''S 

BROWNING 
CABINETS DRAKE KITS 

RECEIVERS 
P 

No More "A" Battery Worries! 
SelccZ -A Eliminator 

Licensed under andreams- 
Ilmanu,nd l'mnd d Indications 

$24aso (:emplrle 
(Iess tulre) 

Discount to the Trade 

Headquarters for the Improved Laboratory 
Super, Silver Shielded Six. 1lnipars, and all 
other standard merchandise. 

SETBUILDERS SUPPLY CO., 
512 South Peoria St., Chicago. 

Please send me literature on the SETCO 
"A" I l' 
Enclosed is $21.60 for one SETCO "A" 
Eliminaim kit. 

Name 

Address 

-a true eliminator, not 
a battery combination 

NOT a battery or battery mud trickle charger combina- 
tion. but a m ul "A" eliminator of tried and proven 

design -lower in prier than any true ".A" eliminator on 
the market. will operate any receiver with right or less 
regular 2201.A type tubes-no change in your set wiring. No 
battery troubles of any kind -it requires less at tent ion than 
your Ilse lamp. Simply turn on the current and the power 
Is there-instant aucous- dependable- unfailing. No used 
to el ttttt ge Ill expensive A.C. tubes for complete light 
socket operation. 

The SEI'C(I ".A" Eliminator comes to you in kit form 
with every necessary port. included. A 3o- minute job with 
u screw driver and soldering trot, will put it ileo immediate 
operation. Your "A" battery worries will then be over. 

Nothing to wear out -Ile SETCO will last n lifetime 
It costs less than a battery and charger co,abinnl ion -it 
will operate on any 1111 -12(1 voll A.C. current -its current 
eonxnmpt' is less than that of an ordinary elect rie light. 

The SETCO "A" Eliminator Kit can only be pur- 
chased from us. It is unqualifiedly guaranteed to ,serf 

redly as stated. Send in the ccu,on for literature describ- 
ing the Sh °l'C0-ur order one today. Orders can only be 
filled in the order in which they are received. 

SETBUILDERS SUPPLY CO. 
512 South Peoria Street Chicago, U. S. A. 

THE RADIO NEWS SUPERHETERODYNE BOOK 
A complete history of this most popular circui t, including full detai Is of all patents 

touching on Superheterodynes. 
100 Pages, 9 a 20 inches, fully illustrated 

50c on all newsstands or direct 
WE PAY POSTAGE ('IIARCES 

Experimenter Publishing Company, Inc. 
230 FIFTH AVENUE NEW YORK CITY, N. Y. 
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J 
Better by Far 

Then any fixed leak in the detector 
circuit is the 

BRETWOOD 
VARIABLE GRID LEAK 

1111 IIIIInHDOU) 

II 

Because it allows 
adjustment of grid 
voltage to maximum 
sensitivity for recep- 
tion of far - distant 
signals, while per- 
mitting faster dis- 
charge of electrons 
when receiving - 
strong local stations, 
thus preventing dis- 
tortion from this 
cause. Therefore a 
Bretwood Variable 
Grid Leak means 
more miles plus best 
possible tone qual- 
ity, without any ex- 
tra tubes. A pa- 
tented plastic and 
foolproof plunger in- 
sure permanence in 
holding any desired 
resistance setting 
from .25 to 10 nteg- 

hnms, as well as very 
long life of the leak 

itself. As no 
grid leak can 
function a n y 
better than its 
grid condenser. 
be sure that 
you use a leak - 
proof Iiretwood 
Bullet Conden- 
ser, of mica di- 
electric. and of 
.00025 mfd. ca- 
pacity (another 
precision prod - 
u e t. accurate to'plue or 
minus one per 
e e n t). Get 
these two parts 

and also get our 

:New i lrrlwood Ia Luxe 
Variable l :rid Leak with 

Condenser Attached 

FREE 
hookups. supplied 
with each purchase 
Just fill out and mail 
the attached coupon. 

Don't Send a Solitary Cent! 
The Bretwood Leak may be baseboard or panel 
mounted. Works the same in any position. No 
fluid used. 

North American Bretwood Co., 
141 West 45th Street, N. Y. City. 
Please mall me at once one New and Improved 192R Model 
De Luxe Bretwood Variable Grid Leak (price. 11.75) and 
attach one Bretwood Bullet Condenser (50 cents extra). 
for which I will pay the postman 5_25 on receipt. Both 
mua be the genuine Bretwood articles. Imported from 
Englund. 

NAMF 

STREET ADDRESS 

CITY STATE 
N -t 

MERSHON CONDENSERS 
For Intl Infonmu ln a olds*+ INUnrimeo RN, 

THE AMRAD CORPORATION 
Medfeed Hillside Massachusetts 

HOME FUR 
ON CREDIT 

NIS 
Catalog FREE 

Over 1.400 bargain In living room, dining room, and berl- 
nsam furniture. rugs. dishes, etc. A year to pay. :m days 
trial Write twiny for free catalog. 
STRAUS & SCHRAM Dept. 3571 Chicago. 1111neb 

Insure your copy reaching you each month. Sub- 
scribe to RADIO NEWS -$2.50 a year. Experi- 
menter Publishing Co., 230 Fifth Ave., N. Y. C. 

extra expense of an amplifier that will han- 
dle even more power, he can use 210 -type 
tubes with a full -wave rectifier supplying 
500 volts, such as the new power packs de- 
scribed by McMurdo Silver in RAulo NEws 
for Julie, 1927. This offers an interesting 
field of exploration for radio constructors 
who believe that they now have the best ob- 
tainable with the regular type of straight 
audio amplification. 

As a note of caution, include all the by- 
pass condensers and audio chokes shown in 
the honk -up. These are put in for a purpose 
and their use will more than repay their ex- 
pense. Ally heavy -duty "B" socket -power 
unit may be used to feed the "B" current to 
the amplifier. One of cheap or inferior 
quality will not have sufficient power nor 
satisfactory voltage regulation, which is es- 
sential to successful operation, especially 
where power tubes are used. Usually. less 
hum is present in the output of a push -pull 
system than in the regular arrangement; this 
is due to the inherent characteristic of "bal- 
ancing out." The filaments of the 171 -type 
tubes may be lighted by any 110 -volt trans- 
former having a secondary voltage of 5 volts 
underload. A bell- ringing transformer of 
heavy construction will do the work nicely. 
A rheostat placed in the filament circuit will 
provide the proper adjustment of filament 
voltage. 

The writer will gladly answer any ques- 
tions from experimenters trying this ampli- 
fier, and he also will be pleased to hear any 
comments on results. He can be addressed 
at 12 Netherton Ave.. Beverly, Mass. (Let- 
ters requesting information should he accom- 
panied by a self -addressed and stamped en- 
veinpe. 

American Radio Is 
Difficult to Tame 
(Continued from too.. îoll 

ENGLISH RADIO MORE REGULAR 

"There seems also to be greater variabil- 
ity in the signals in America during the 
summer months than in England, nor is 
there any very great increase here in vari- 
ability as winter approaches, although there 
is a considerable general increase in strength 
of signal. The maximum variability in sum- 
mer may amount to 40 %, in contrast to the 
10% variability of the English observa- 
tions." For example, the average variabil- 
ity of the 10 o'clock morning signals from 
the New Brunswick, N. J., transmitting sta- 
tion ranges from 15.6% in September and 
17.6% ill June, to 19.4% in December. 

Observations of scientists in this country 
and abroad are in general agreement as to 
the phenomenon of the so- called "skip ef- 
fect" of signals. That is to say, short -wave 
signals, after being heard over a short 
distance -100 miles or less -from the trans- 
mitting station, depending on the wave- 
length, become inaudible over considerable 
distances, and then at greater distances are 
again heard with great intensity. This and 
similar discoveries in the realm of short 
waves, made by Dr. A. Hoyt Taylor, super- 
intendent of radio at the Bellevue Naval Re- 
search Laboratory, were largely responsible 
for the award of the 1927 Liebermann prize 
to this government physicist. 

EASY TO ANSWER 

(Fifty -cight lines of business handle radio 
equipment on the side. -.Government Bul- 
letin.) 

STRANGER : "Say, where can I get radio 
supplies in this town ?" 

BRIGHT BoY: "See that church, mister ?" 
STRANGER : "Sure, but you don't mean to 

tell me they sell them there ?" 
B. B.: "No, sir, but that's the only place 

where they don t."- .4lhcrt 7'. Jackson. 

Radio N for January, 1928 

_ fH Wee 

77ti adio's largest 
lit supply house 

ESTABLISHED 30 YEARS 

WE HAVE COMPLETE KITS 
For the following: 

Tyrman Super Heterodyne 
National A.C. Phono Amplifier 

Karas A.C. Equamatic 
AND FOR ALL CIRCUITS AS DESCRIBED 

IN RADIO NEWS 

SET BUILDERS 
Send for Our Handy 

CIRCUIT BOOKLET and CATALOG 
just off the Press 

M & H SPORTING GOODS COMPANY 
512 MARKET ST. PHILADELPHIA, PA. 

TELEVISION 
is Here!!! 
Radio Fans! Mechanics! 
Scientific Men!- Everybody - 
Build a TELEVISION SET. 
The greatest and most amaz- 
ing development of the 20th 

Century! 
HERE, friends, is the first book to be 

published giving you the history of 
TELEVISION, from the first crude 
experiments at the beginning of the 

0th Century -to the comparatively 
perfect machines just put into daily 
operation. From this book you can 
build your own workable television set 
that will serve as a fundamental appa- 
ratus for hundreds of tremendously 
interesting and amazing experiments. 

Get in now on this new development. 
You may be fortunate enough to discover 
some improvement to Television that 
will be worth many thousands of dollars. 

Start with a copy of this new book 
today, 116 Pages, 9 x 12 in., illustrated. 

ON ALL 50C NEWSSTANDS 
If your Newsdealer cannot supply you. axe (Fits coupon 

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

Gentlemen: I enclose 50e. for one copy of "ALL ABOUT 
TELEVISION" 

Name 

Address 

City. State 
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A 10 -Foot Curved Horn 
,aulinm'd jrom top.. 7831 

to shape; and then some thin misture of the 
plaster should be brushed on to fill up ally 
rough spots. This mold should now be 
covered with at least a double layer of paper 
to prevent the plaster horn from adhering to 
it. The paper can be cut in narrow strips 
and wound around the mold, using some 
starch paste. 

Dimensions (without lap) of the sackcloth 
used to form the pattern of the horn 

Next, proceed to make the horn. The 
plaster should be mixed in small quantities 
at a time, as it sets quickly. After trowel- 
ing it on, about ,A-inch thick, it can be 
smoothed with a soit brush. A bag of 
plaster costing fifty cents will prob- 
ably do the job. After the plaster has 
set for two or three clays, cut around 
each side with a fine saw. and take 
off the upper half of the small part of the 
horn, in a section about three feet long. The 
lower half of the horn should he joined with 
plaster to the large part of the horn where it 
bends around the latter, as this will 
strengthen the whole horn. 

The shape of the horn, as seen from the front, 
is indicated here. The mouth is squared to 
fit the frame which holds it in place in the 

cabinet. 

In taking out the mold or core, cut through 
the jute and remove the sawdust. The iron 
rod will have to be cut where required. The 
large part of the horn can be cleaned from 
its mouth. Before joining up the halves of 
the horn, it is a good plan to brush down the 
inside tvitlt a thin solution of the plaster. 
The joints can be made tight in the same 
way. Fly- screen wire should he wound 
around the end where the speaker unit enters 
to strengthen it and this should be coated 
with plaster. Now give the horn a coat of 
glue and then paste some layers of brown 
paper on the outside. When dry, the horn 
is given a coat of paint. and around it a 

cabinet is built, upon which the radio set is 

placed. 

&#5 

COOL 
POWER 

Samson Powcr Block No. 210 -The only block which will supply 500 colts 
at 80 mils to two 210 tubes. 

Powerize with Samson Units for Best Results 
For new SAMSON Power Units insure the best there is in radio current supply by 

1. Doing away with hum, motor boating and poor voltage regulation. 
2. Remaining so cool after 24 hours continuous operation under full load that they will 

be well within the 20' rise of temperature specified by the A.I.E.E. 
3. Being designed to more than meet the specifications adopted by the National Board 

of Fire Underwriters. 
4. Insuring safety against shock because of protected input and output terminals. 
5. Insuring for all tubes the correct filament voltages specified by their manufacturers. 
6. Compensating for lighting circuit voltage variation by the use of a special input plug 

and terminal block to which is attached a 6 ft. flexible rubber -covered connecting cord 
and plug. 

Our Power Units bulletin descriptive of these is free for the asking. In addition, 
our construction bulletin on many different "B" Eliminators and Power Amplifiers 
will be sent upon receipt of 10c. in stamps to cover the mailing cost. 

SAMSON ELECTRIC COMPANY 
Manufacturers Since 1882 Principal Office, CANTON, MASS. 

Electrify your radio set with 

"A" and "B" 
Electric Power 

Units 

NO ACIDS 
NO LIQUIDS 
NO HUM 
-DRY 

Gives any radio set full 
strength, permanent Elec- 
trical "A" and "B" power 
all the time. Both "A" and 
"B" power and your radio 
set, all controlled by one 
switch. Only one light socket 
connection necessary. 

See Your Dealer NOW! 

GRIGSBY -GRUNOW -HINDS CO., 4540 ARCHICAGO VENUE 

GEARS 
All kinds -Small 

The meet accurate made and 
prices reasonable. We carry a 
complete line of gears In stock 

for immediate shipment. Can 
also quote on special seam of 
all kinds. Send us your Inquiries. 

write cur t' :ttaloc -10 

Chicago Stock Gear Works 
IOs So. Jefferson St.. Chicano 

PARVO LT 
WOUND CONDENSERS 

Stand The Surges 
The ACME WIRE CO., New Haven, Conn, 
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UNIFORM! 
They Stand Up 

No matter whether you buy a TOBE 
Condenser in California or New York, 
whether you buy it this year or next 
year, the quality will be the same. All 
TOBE Condensers are made of ma- 
terials selected for their serviceable 
and lasting qualities, by methods per- 
fected over years of experience. All 
TOBE Condensers are made to work 
continuously at their rated voltages - 
and do. The trademark "TOBE" 
takes all the doubt out of condenser 
performance. For sale wherever Good. 
Radio is Sold. 

TOBE DEUTSCHMANN CO. 
Cambridge, Mass. 

The Blue Ridge 
Mahogany or Walnut 

Finish 
Dimensions Prices 

7 :18x10 66.00 
7:21x10 6 50 
7x24x10 6.75 
7x26x10 7.25 
7:28x10 7.75 
7x30x10 8.25 

7x18x12 7.50 
7 :21x12 8.00 
7:24x,)2 8.25 
7x26x12 s 8.75 
7:28x12 9.25 
7x30x12 9.75 

C.O.D. 

.,All Prices 
f.o.b. Hickory 

'rho Blue ti.l Cabinet 
is pilule from best grado 
WO. noted for tito quai. 
It, and the beautiful 
finish it takes. Special- 
izing for years In wood - 
working crartcman.hlp we 
are especially equipped to 
produce cabinets famous 
for quality of construction 
and lostroui'tinlb. The 
11 I u e Midge. 'hashed 
either In gleaming st., 

hogany or rich wahutt 
two full btu' h nickeled 
plauu hinge anI nickeled 
Ind support. rubber uti 
sibratlon feet and free. 
nmt - warping ba.el.oal . 

Send us your erg +r nsla.. 
It will be nn Ili 
e Whin 12 hours of Bert lie 

v 

half price with order 

t2 boar service 
factory to you.. 

SC 
ithernToy Co.Inc. 

Marltlfactuxers Hickory N.C. 

Learn with New Po.-l.hle 

Code Quickly TELEPLEX 
The ONLY Instrument that REPRODUCES actual 
sending of expert operators. 5 to over 80 words per 
minute-1We times as many on one tape as any of h, r 
instrument -6 tapes furnlshcl. Quickest way to learn 
any code. Used by U.K. Navy. Fully guaranteed. write 
for booklet N. R. 

TELEPLEX COMPANY 
76 Cortland[ Street New York City 

6-TUBE RADIO COMPLETE 
634.75 to 666.66 

Llansd R.C.A. Circuits. Shielded. One Dial 
Write for catalog. Mg 111.4011108 to :WPM, 

Consumers Radie Co.. Dept. N. 4721 Lincoln Aye., Chicago 

A 6 -Foot Duplex 
Straight Horn 

(Cnnlinncd ¡tom rtq;r 7,-,2 I 

was added to the dimensions shown and four 
pieces each were cut alike for inner and 
outer horn. 

The inner horn was first shellacked on the 
inside and assembled by glucing and nailing 

INNER HORN 
DIMENSIONS ARE 
INSIDE ADD 
y4&CU 

ÁLIKE` zá 
(r4 

6' 

6' tl' 
6" 

{-I e4 

T61 ss_ 
l 

iá4 

6' 

OUTER HORN 

DIMENSIONS 

ARE INSIDE 

ADDt4S CUT 

ALIKE. I 

14 6 

3 

6. 
12.E 

3 

FIG. 2 

1119' 

6' 

6" 

s DIMENSIONS 
OF HORN SECTIONS. 

The dimensions for the sides of both sections 
of the duplex horn. 

464 

the sections together and then running a 
fillet of glue down each inside corner to 
insure tightness. 

In assembling the sections of the outer 
horn some trouble was encountered in putting 
the sections together, because of the greater 
curvature of the sections; but this was over- 

FIG. 3A 

1 

PLAN 

R11" 

4ira.' 
§ECTION A-A &B-B 

FIG3B 

+ 

FIG.3C 
r- 1+1 

1, z, 

END 
SECTION 

FIG.3D 

CUT4 
P ECES 

LIKE THIS 

Details for the base section which connects 
the inner air column to the outer. 

come by passing a wire over the center bat- 
ten strip and through small holes drilled in 
each section across to the opposite section. 
After this the twisting of this wire easily 
drew the sections snugly together. The sec- 
tions were then nailed and a fillet of glue 
run down the inside corners. When the glue 
was thoroughly dry, the inner horn was 
'properly centered in the outer one and held 
in this position by wedges or other means, 
until the braces shown in the drawing could 
he fitted and glued into place. The bottom 
end of the inner horn was kept one inch 
above the bottom end of the outer horn to 
allow for the installation of the curved bot- 
tom piece (Fig. 3A and 3B). This bottom 
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Modern 
Air-Craft 

THE AGE OF AVIATION 
--IS HERE - 

Learn Design, Construction, 
Operation and Maintenance 
Contents of each chapter -I. Aircraft Types. II. 
Lighter -than -Air Craft. III. Early Airplane De- 
signs. General Design Considerations. IV. Design 
and Construction of Aerofoils. V. Arrangement. 
Fabrication and Bracing of Airplane wings. VI. 
Airplane Fuselage and Landing Gear Construction. 
VII. Airplane Power Plant Types and Installation. 
VIII. Aviation Engine Design and Construction. 
Air -cooled Engines. IX. Aviation Engine Design 
and Construction. Water -Cooled Engines. X. Avia- 
tion Engine Auxiliaries. XI. Aircraft Propeller 
Construction and Action. XII. Airplane Egt.ilib- 
rittm and Control Principles. XIII. Uncrating, Set- 
ting Up and Aligning Airplane. XI V. Inspection and 
Maintenance of Airplanes and Engines. XV. Dc- 
t ills of Modern Airships and Airplanes. XVI. Sea- 
planes. Flying Boats, Amphibians and Other Air- 
craft. XVII. Some Aspects of Commercial Aviation. 
XVIII. Aircraft Instruments and Aerial Navigation. 
X I X. Standard Nomenclature for Aeronautics, 
Report No. 240, Part I. 

This book is written in simple, understandable 
t 

Pages : 500 Illustrations 
Price, $5.00 

AVIATION 
ENGINES 

This the basic 
principles of I., ti,ut. tells how 
a baloon, or dirigible is Wade 
and why it floats in the air 
Describes how an airplane flies. 
It shows in detail the different 
parts of an airplane. a hat they 
are and what they do. De- 
scribes all types of airplanes and 
how they differ in construction; 
as well as detailing the advan- 
tages and disadvantages of dif- 
ferent types of aircraft. It in- 
cludes a complete dictionary of 
aviation terms and clear draw- 
ing; of 

Price, $1.25 

A. B. C. OF 
AVIATION 

This tre:,tis.. ..ritt,n by a rec- 
ognized authority 

of 
all oftthh; on 

practical 
bustion engine construction. 

maintenance and repair, fills the 
need as no other book does. 
The matter is logically ar- 
ranged; all descriptive matter is 
simply expressed and copiously 
illustrated. so that anyone ca 
understand airplane engine OP- 
eration and repair even if 
without previous mechanical 
training. This work is in- 
valuable for anyone desiring to 
become to an aviator or aviation 
mechanician. 

Price, $1.25 

CONSRAD COMPANY, Inc. 
230 Fifth Avenue New York 
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piece was then accurately fitted and glued 
into place, care being taken to prevent any 
air leakage. 

The construction of this bottom piece may 
be difficult, but it can be made in either of 
two ways. If molding of the cross -section 
shown (Fig. 3C) can be obtained, it can be 
cut in a miter box to the shape in Fig. 3D, 
and glued together to form this bottom, or it 
can be cut from a piece of 1 inch white pine 
on a power band saw. A piece twelve inches 
long is sufficient. 

The temporary base was then attached and 
both inside and outside of horn stained and 
given two coats of shellac. If any vibration 
develops in the outer horn with full volume, 
it can be eliminated by additional batten 
strips. 

While the appearance of the completed 
horn will be good, if care has been used in 
its construction, it can, no doubt, he further 
improved by installation in a cabinet of a 
design to match the radio cabinet used. The 
design in Fig. 4 is one the writer has found 
suitable. If it is not desirable to install the 
horn in a cabinet, a molding of suitable size 
may be used in place of the plain ' /2x 2 inch 
batten strips, greatly improving the outward 
appearance. 

s 

Producing Radio Power from 
Heat or Daylight 

((untimeed jrnui Palle icy) 

Out of twenty -seven samples of molybde- 
nite tested at the Bureau of Standards - 
these specimens of crystals originating in 
Canada, Japan, and Australia -twelve had a 
positive thermoelectric power and fifteen had 
a negative. "On focusing the short -wave 
radiation from a Nernst glower," relates Dr. 
William W. Coblentz, chief of the radio- 
metry section, in describing his experiments. 
"filtered through a water cell, it was found 
that, in some of these samples, there were 
spots giving high positive or minus elec- 
tromotive forces, which were evidently 
caused by the action of thermal radiation of 
short wave length, as distinguished from 
thermal excitation resulting from a tempera- 
ture rise due to conduction of heat from a 
body at a higher temperature. 

"In some cases this actinoelectrical action 
was so strong that daylight falling upon the 
molybdenite was sufficient to throw the gal- 
vanometer deflection off the scale; whereas 
causing a temperature rise of 70 degrees 
Centigrade (158`F), thus melting a globule 
of Wood's alloy, produced a galvanometer 
deflection of only 3 millimeters." 

The piece of molybdenite used in these 
experiments of transforming the heat of the 
sun or stars into electricity is not much 
larger than the head of a pin. The chip 
of mineral thus used is larger than a pin 
head, but only a small spot of each specimen 
manifests this inexplicable phenomenon of 
changing light into electric current. Oddly 
enough, this hit of mineral is enclosed in a 
discarded pill box, the tiny hole being op- 
posite the magic spot of the mineral. And 
when it is exposed to the sun, sufficient elec- 
tricity is generated from the light to force 
the deflection of the galvanometer, an ex- 
tremely sensitive electrical measuring instru- 
ment, off the scale. 

Thus, the daily inquiries addressed to the 
Bureau of Standards, contemplating the use 
of thermoelectric current or even electricity 
from the sun in operating radio receivers, 
are not as nonsensical as they appear on the 
surface. While impractical at present, 
radio experimenters of the future may not 
only discard "A" and "B" batteries, but in- 
stead of plugging into electric -light sockets 
they may draw upon the sun, moon, or stars 
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"Cortoico" 
Radio Wires 

"Best from the Ground Up" 
Antenna Wire (Solid. 

Complete Aerial Kits 
Magnet wire 
Battery cable 
Bus Bar wire 
Boor: -tin wire 
Lead -In Wire 
Annunciator Wire 
Liam Aerial \\-ire 
Litz Wire 
Flexible wire 

"BRAIDITE 
Hook -Up Wire 

"Í'he Braid Slides Back" 

BRAIDITE is the easiest working and most 
durable hook -up wire made. 
To make a soldered connection, it is not 
necessary with Braidite, to strip back the 
insulation. The braid is simply pushed back 
and after the connection is made, the braid 
slides right back, thus making the neatest 
possible connection and leaving no exposed 
sections of bare wire. Braidite is made 
from either solid or stranded tinned copper 
wire, covered first with a cotton wrap and 
then with a cotton braid. Braidite is im- 
pervious to moisture and possesses the high- 
est insulation qualities. Made in red, green, 
yellow, brown and black. 
25 ft. solid copper core 30e.; 25 ft. stranded 
copper core, 35c. 

"Corwieo" Radio Wires are sold by all leading dealer. 
Order direct if your dealer can not supply you. 

Write for free booklet on radio wires and their uses. 

CORNISH WIRE COMPANY 
30 CHURCH ST.. NEW YORK CITY l 

= .V, 

`+.Ee22v :2 222 = =22?= :c22 22 v:2 Z%L2Z2ZZ:ZZZZZ..Z222Z c.ci2: : 

This is Item No. 8 furnishing Power Supply for 4/5 watters in the reversed feed 
back hook up. 

Item 8 can be furnished with either AC or DC motors, or as a separate generator. The 
machine is two bearing, wick oil, and its output is conservatively rated at 500 volts, 
150 watts. Tt's a real little ma x innnn miles per watt DX setter. 

ELECTRIC SPECIALTY COMPANY 

211 South Street 
Manufacturers of Motors, Generators, Motor -Generators 

Dynamotors and Rotary Converters, for Radio and Other Purposes 

TRADE ''ESCO ' s MARK 

Stamford, Conn., U. S. A. 

SAVE 25% TO 60% 
on every book you buy 

Write for BOOK BULLETIN No. 5 

CONSRAD COMPANY, 230 Fifth Avenue, New York 
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"Double R" 
PANEL METERS 

Rugged and Reliable 
Assets For Your Sets 

At a Price 
You're Glad 

To Pay 
Tubes last longer when the volt- 
ages are right. The panel meter 
is just the thing you want for 
that. If you are discriminating 
you want the finest tone qual- 
ity. A 0-50 milliammetcr in the 
plate circuit of the last tube 
serves that object admirably. 
Mount the meter on the panel. 

You will be deli ¡htd at the enjoyment that 
will be afforded by the use of a panel meter. 
The DOUBLE R meters are sturdily built and 
accurate, yet priced very modestly. 

You send us nothing, yet we send the meters. 
All you have to do is to let them know what 

meters you want. Order by catalog number, 
which appears on the left in the list printed here- 
with. When the postman delivers the meter you 
pay him the price listed below, plus a few cents 
postage. Then you will put your meter into 
action and enjoy the fruits of your wise buy. 
Note AC meters for new AC tubes. 

DC PANEL MILLIAMMETERS 
Price Price 

mil- No. 390 - 0-100 mil - 
11.95 hemperes.. 51.65 

mil- No. 399- 0 -300 mil - 
1.05 Ilampa 

r 
es 1.65 

mil- No. 39h 0 -400 mil - 
1.65 liamperes 1.65 

No. 311-0-10 
liampern 

No. 325- 0.25 
Ilaenperes 

No. 350 0-50 
Ilarnperes 

No. 
No. 
No. 
No. 
No. 

No. 
No. 
No. 

DC PANEL VOLTMETERS 
Price Price 

326 -0-6 volts. 51.65 No. 342 -0-150 
335- 0-8 volts. 1.65 volts 51.75 
310 -- 0-10 volts 1.65 No. 340-- 0-8, 0 -100 
337 -0 -50 volts 1.65 olts(doubleread- 

,339-0 -100 volts 1.75 Inge 2.25 

DC PIN JACK VOLTMETERS 
Price 

306-0-6 volts, for Nos. 25, 20 Radlolas 52.50 
300 -0 -6 Volts, for No. 20 Radiolas 2.50 
307 -O-6 volts, desk type, with cord 2.50 

AC PANEL VOLTMETERS 
Price 

No. 351 -0.15 volts 51.75 
NS. 362 -0.10 volts .51.75 No. 350 -0-6 volts 1.75 

GUARANTY RADIO GOODS CO. 
141 West 45th Street, New York City 

Please send me Double R meters, catalogue 
numbers 
for which I will pay the postman on receipt of 
meters, plus a few cents extra for postage. These 
meters are to be received by me on a 5-day 
money -back guaranty. 

Name 

Address 

City State.. 

1.11 

My big 1929 Radio Cat - 
lolf, Call Book and Trou- 

ble k Inder. 13: page. about 
Radio, Chock full of newest ch. 

cuits -kits, transmitter parts, short 
Thousands of 

outfits, 
at lowest 

and 
Wholesale prices. 

A regular Radio Encyclo Wia- Fr.s.Write today. 
American Auto i Radio Mfg. Co. 

u. rses. 
Dept. 105 A- .risse sad,. ads, Rases City, Ma 

RADIO PANELS 
BAKELITE--HARD RUBBER 

cm, drilled, and engraved to order. Senil roue Ii 

:ketch for estimate. Our Complete Catalog Lon 

Panels. Tubes and Rods -all of genuine Bake- 
lite or Hard Rubber -mailed on request. 

STARRF.TT MFG. CO. 
520 S. CREEN STREET - - CHICAGO 

as a never- diminishing source of power. 
"We have found substances that apparently 
transform light into electricity," declares 
Dr. Coblentz. "The importance of this can 
not be foretold," is his cautious afterword. 
"The next thing to be done," he continues, 
'is to isolate the spots exhibiting high actino- 
electrical sensitivity and examine them sepa- 
rately. This will be a tedious, time -con- 
suming undertaking. The material is of 
rare occurrence, and the risk of injury or 
loss is too great to attempt to attain the goal 
in one step." 

While a student of the Case School of 
Applied Science of Cleveland, Ohio, 27 years 
ago, Dr. Coblentz became interested in radio. 
As a means of propagating messages from 
one building to another, he and a fellow 
senior in physics rigged up apparatus for 
wireless signaling, using an inductance coil 
and otherwise following the method of pro- 
cedure outlined in the book of Heinrich 
Hertz. Crude but ingenious at that time 
was the method employed by these two 
seniors in signaling to each other their readi- 
ness in transmitting a wireless message, 
namely, the hoisting of a bicycle lamp to the 
window of the building. That was twenty - 
seven years ago, and the novelty of sending 
and receiving wireless messages prompted 
Cleveland newspapers to use bold headlines, 
"Two Case Seniors Send Wireless Messages 
Through Blinding Snowstorm." 

Nearly twenty years later, during the 
World War, Dr. Coblentz invented a secret 
method of radio signaling, making use of 
infra-red rays. And, who knows but that 
this same physicist, in collaboration with fel- 
low members at the Bureau of Standards, 
may eventually conceive a more economical 
and direct method of feeding our radio 
equipment with the necessary power? 

Wanted- -Radio Aerials 
for Airplanes 

(Cwllinued jroul page 755) 

minimum weight. This outfit, now in ex- 
perimental use in conjunction with the oper- 
ation of the aircraft radio beacon at Hadley 
Field, New Jersey, is 10 x 12 3 inches in 
size, and weighs 8 pounds. It has been de- 
signed especially for installation on mail- 

40 Non -Technical 
Radio Articles 

every month for the beginner, the layman 
and those who like radio from the non- 
technical side. 

SCIENCE AND INVENTION, which can 
be bought at any newsstand, contains the 
largest and most interesting section of 
radio articles of any non -radio magazine 
in existence. 

Plenty of "How to Make It" radio arti- 
cles and plenty of simplified hook -ups for 
the layman and experimenter. The radio 
section of SCIENCE AND INVENTION 
is so good that many RADIO NEWS 
readers buy it solely for this feature. 

Radio Articles Appearing 
in January Science & 
Invention Magazine 

Telephotos Sent in Thirty Seconds by 
Radio 

Making an Oscillograph from a Baldwin 
Phone 

Newest German Radio Station 
World's Largest Loud Speaker 
Radio Reception Dependent on Solar 

Radiation 
The Hayden De Luxe Super (including 

power pack) 
Remote -Control Radio Tuning Device 
Making a Phonograph Pick -Up 
Radio Oracle -Questions and Answers 
Latest Patents ani Patent Advice 
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Ilk!tilimli.(y1 
L- 
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:W0,," oro.. 

vrlrtsively 1.1- 

dsed by Terhni- ct Corporation 
under U. S. Pat- 

e a No. 159365s. 
July 27, 1926. 

A True Tone and 
Volume Control 

This new and highly perfected 
Electrad device is amazing users 
with its smoothness and effi- 
ciency in controlling volume. It 
permits reception of soft music 
or the most powerful tones with 
remarkable clarity. 
Sturdy Bakelite construction. 
Very simple to install in any 
receiver. 
Tonatrol- Standard Volume Control $1.50 

Tonal ml -Type W.S. (With filament 
so. 00 switch) 

Write for installation booklet for the 
proper way to control volume. 

Dept. 49C, 175 Varick Street, 
New York, N. Y. 

LOOK ! ! IT'S FREE ! ! 

DEALERS AND PROFESSIONAL 
SET BUILDERS ! 

Your BIG NEW 1928 Catalog is 
NOW READY ! 

Contains Nationally Known Parts 
and Kits 

YAXLEY AERO COIL 
CARTER WESTON 
ACME BENJAMIN 
SAMSON PRECISION COIL 
TOBE HAMMARLUND 

SILVER -MARSHALL, ETC. 

Send for it Now ! It's FREE ! 

S. HAMMER RADIO CO. 
307 Atkins Avenge Brooklyn, N. Y. 

Eamon 
FEW WEEKS IN A 

Learn with real tools on real equipmet. No 
books, no printed lessons. no dry lectures. 11eS,veeny's 

shop plan system of training makes real electricians In 
shortest passible time. 90 days' training fits you for 
big -pay lob at $50 a week, and up. write for big electrical 
back FREE -also remarkable tuition offer, which includes 
lt. It. fare and board. I guarantee sat Isfaction or money bunk. 

MCSWEENY ELECTRICAL SCHOOLS. Dept. 76 -AA 
Cincinnati, Ohio Cleveland. Ohio 

oq te R E S I S T O R S 

Print Your . Own 
Cards, Stationery. 
money. Print for others. big profit. Completo 
outfits tits $5.S5. Job press 111.129. Rotary Sin,. All 
easy, rules sent. Write 

f r cat lg psses type etc. THE KELS EY CO., 
catalog 
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carrying airplanes, and is being tested by 
the Lighthouse Service in cooperation with 
Colonial Air Transport, Inc., which operates 
on the New York- Boston airway, the air- 
mail service, the army and navy. 

Oddly enough, this midget radio receiving 
set is the first suitable commercial receiver 
designed exclusively for use on airplanes; 
it is an experimental product and, at this 
time, no radio manufacturer is making a 
standard airplane radio receiving set -which 
fact offers a germ of opportunity to some 
forward -looking concern. 

NEW RADIO BEACON 

At least half a dozen aircraft radio beacons 
are now in operation or ready for service. 
The Lighthouse Service, in cooperation with 
the General Electric Company, has com- 
pleted its first installation; this beacon being 
located at Hadley Field, about 7 miles from 
New Brunswick, New Jersey. This installa- 
tion consists of a wooden mast 92 feet high, 
outfitted with Bellini -Tosi directional anten- 
nas. The radio "shack" is a wooden build- 
ing 13 by 17 feet, situated at the base of the 
mast or tower. The transmitting set is a 
1- kilowatt vacuum -tube unit similar to the 
apparatus used for the radio beacons of the 
Lighthouse Service, but modified by the in- 
stallation of a goniometer (device for read- 
ing the angle of bearings) and automatic 
telegraph keys for sending the interlocking 
radio signal. 

Operating tests with the new aircraft radio 
beacon at Hadley Field indicate that the 
width of the double -beam radio beacon may 
be controlled at will ; thus overcoming what 
was once a serious obstacle. That is to say, 
in the pioneer experiments of several years 
ago, as the airplane traveled a considerable 
distance from the beacon station, the path 
of the double -beam signals became so wide 
as practically to nullify the safety effect of 
such a directive system. 

Up to a distance of 100 miles, the Hadley 
Field beacon signals have been received satis- 
factorily on an unshielded airplane. "Ground 
tests have been made," reports the Aeron- 
autic Branch of the Department of Com- 
merce, "and the apnaratus has been adjusted 
to produce a smooth signal pattern and an 
interlocking radio beam. This converges at 
Hadley Field, making it possible for air- 
planes equipped with radio receivers to deter- 
mine their direction to the field, under con- 
ditions when bad visibility prevents flying 
with safety." 

f., ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,. ,.,,,,.,,,,,,,,,,. ,,,,,,,,,,,,,,,,. 

"Lopez Speaking" 
(Continued from page 741) 

.,,,,,,,,,,,,,,,,,,0,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,.,,,,,,,,,,,,,,,,.,,,,.,,,.,:,,,,, 1,,,, 1,,,,,,,,,, 

think it silly of me to write you that let- 
ter?" As he didn't know her name and 
had no idea of the contents of the letter, 
he made some general remark about his 
appreciation of her interest. He never did 
find out what the admiring female had 
said in her note; but he got extra service 
for the remainder of the meal. 

On another occasion Mr. Lopez was 
talking from a pay station in New York. 
He was calling a hotel that receives hun- 
dreds of calls daily, but when he asked 
the switchboard operator to hurry with 
his call, she answered, "All right, Mr. 
Lopez." He was surprised and asked. 
"How did you know who was calling ? "' 
and her reply was, "Oh I hear you on the 
radio and I knew your voice right away." 
And don't believe incidents like these 
don't please him. 

But the letters were what interested us 
and although Mr. Lopez was loath to talk 
about them. we pursuaded him to permit 
the reproduction of a few. 
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HIGH IN PUBLIC FAVOR 
IN the air, )there dependability is all important, and in the hone, )there quality is so 
vital, the Victoreen Super merits unquestioned leadership. 

Listen to a Victoreen Super for just one moment, and you will easily recognize the tonal 
superiority over what has been called good reception! Build a Victoreen Super and learn, 
first hand, of its great simplicity and reliability. Learn why thousands and thousands of 
Victoreen enthusiasts eagerly watch for new developments which they consider authentic 
steps in the progress of Radio. 

There is a new thrill for you in the new Victoreen A.C. Receiver. Send today for 
1928 blue prints of the new hook -up. 

VICTOREEN 
112 Audio Transformer Unit 

This unit Is worthy of Its place In the Victoreen Circuit and renders a 
marvelous offering In tonal quality -presenting all the Intimate muurulnea 
of the original program. 

Dtvicn d to handle up to 475 volts of B Batter) supply. this unit is 
espeelally adapted to the w'estem Electric cone shaker rr similar types. 
The trmvformer consists of two stages of Audio ampllli alun In one ease 
and Is dtrig el for use with two 112 hewer tubes. 

Retail Price- t22.00 Each 
THE GEORGE W. WALKER COMPANY 

.Ilrrchandtscrs of Viaorrrn Radio Produrtr 
2825 CHESTER AVENUE - - - CLEVELAND, OHIO 

POWER and QUALITY 

TYPE 441 AMPLIFIER 
l'or use with 1 X 220, CX 3211, l'X 171. CX 371, UX 210, 

or CX 310 tubes. 
Input inductance 30 henries 
Input turns ratio 12 25 
t tutput impedance ratio 12:1 

(Whole primary to secondary) 
Price, completely wired $20.00 

Licensed by the Radio Corporation of America for radin ^ 
nnfrur, experimental and broadcast reception only, and `t/_ 

A PUSH-PULL amplifier in 
the last stage provides the 

speaker with ample power to 
sustain a high volume level 
without tube overloading, trans- 
mitting the full effects of large 
swings in intensity common in 
orchestra music. 

Other advantages of the push- 
pull system are, a reduction in 
hum when alternating current 
is used for filament supply, and 
for equal power outputs, a re- 
duction in the plate voltage 
required. 

The amplifier is supplied 
completely wired. 

ot 

n'ter the ternes of the R. C. d. license the und may be sold 
«sly with tubes. CAMBRIDGE MASSACHUSETTS 

ENERAL RADIO Co 

BOOK BARGAINS 
l'uu can save 25% to 60q on every book you buy through our wonderful bargain offer. lan- 
editions of Fiction, Scientific Books, Biographies, etc. More than 200 selected titles by t' 
hest authors. 
Bulletin No. 25 lists all books. 

FREE -BULLETIN NUMBER 25 

The Consrad Company, 230 Fifth Avenue, New York 
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New! 

Eby Sockets in 
Modern Receivers 
The unqualified endorsement of EBY 
Sockets for the newest type receivers 
is another important step in the tran- 
sition from .cushion to rigid type 
sockets. 

The new and improved tubes have 
rigid non- microphonic elements which 
make the cushion type socket unneces- 
sary. The EBY Socket is the best 
rigid type socket on the market on at 
least three counts. 

Look for the name EBY -it's your 
guarantee of a quality product. List 
price, 40c. 

The H. H. EBY MFG. CO., INC. 

4710 Stanton Ave., Philadelphia, Pa. 

The New Morecroft Opens 
Wide Field to You 

The great Morecroft has a new message 
for you. The second edition of his master. 
piece. "Principles of Radio Communica- 
tion," just off the press, is offered to you 
by Professor John H. Morecroft of the 
Electrical Engineering Department of Co- 
lumbia University and past president of 
the Institute of Electrical Engineers. 

The outstanding book on radio principles 
and practice is something that you must 
not be without. Every set builder, every 

,designer, every engineer, every service 
man, simply must have this book. Ready 
reference to all intricate problems makes 
this volume invaluable. Distributors and 
dealers, salesmen and teachers, students and 
operators, all find Morecroft their standby. 
and now the new second edition awaits you. 
1,001 pages and 831 illustrations in this 
cloth -bound volume. 

SEND NO MONEY 
Fill out and mail in the 

attached coupon 

GUARANTY RADIO GOODS CO.. 
141 West 45th St., New York City. 
Gentlemen: Please send me at once and 
without cost to me full analytical exposition 
of brand -new edition of Professor More - 
croft's famous "Principles of Radio Com- 
munication," consisting of 1.001 pages and 
831 illustrations, constituting the second 
edition, which is brought right up to date, 
and constituting the most complete and au- 
thoritative book. 

NAME 

ADDRESS 

CITY STATE 
N. -1 

FROM A HUGE MAILBAG 

"What is the most interesting letter 
you ever received from an admirer among 
your listeners ?" we asked him. After 
much delving into files and boxes this is 
what he produced from a girl somewhere 
in a Pennsylvania village: 

"You don't know who I am and maybe 
you never will, but I have fallen in love 
with your voice and while I may seem 
silly to you I just can't help writing to 
you. Your music makes me so happy and 
your voice is so real to me, I feel that 
I have known you for years. I am living 
here in this town of 7,000 people. I had 
to conte back here from Pittsburgh, where 
I was living with my aunt and going to 
high school. My mother died and I take 
care of our house and my sisters and 
brothers. In all my life I have never had 
a beau. Since I returned from school I 
have never gone to a party. Our rela- 
tives sent us a radio for Christmas and I 
have Stever failed to listen for you. There 
is something about the way you talk and 
tell us the names of the pieces your band 
plays, which has just made me feel you 
must be wonderful. 

"Some of the other voices are so cold; 
but I can tell when you are happy and 
when things go wrong. I often dream 
that I am in New York seeing you in 
your club and not way out here. I have 
nothing real in my life, so I make believe 
and all my imagination is built around 
you. Every week you make me so happy. 
So please forgive a foolish girl and won't 
you send me your picture ?" 

There are hundreds of foolish missives 
which ask Mr. Lopez to write the senders. 
If he answered every letter he gets, it 
would take several secretaries and would 
give him little time to make further 
friends through his radio music. 

Occasionally a writer takes it for 
granted that, because she expresses her 
interest, Lopez should immediately return 
the compliment and accept the proffered 
friendship. One woman (who was old 
enough to know better) wrote him every 
week until letters with her signature be- 
came well known at the studio. During a 
particularly busy night at his club, Mr. 
Lopez was handed a card. bearing the 
familiar name. The woman had cone al- 
most two hundred miles to see in reality 
the man whom she knew by his voice. 
He had never answered her letters, but 
that didn't lessen her enthusiasm and get- 
ting rid of her gracefully was a trifle 
difficult. 

One young lady, who said she was a 
college girl, penned some fond words to 
the young maestro, telling him how she 
had grown to love his music and now felt 
that he and his music were one. Which 
seemed like a declaration of rather per- 
sonal affection, further emphasized by the 
following paragraph: 

"I really believe that you would love 
me if you ever got to know me, and I 
wonder if you would care to see me if 
I should go to New York? 

"I don't like any of the men I meet in 
my home town. They aren't interesting. 
But I have your picture on my dresser 
and when you say, "Front the radio. we've 
got to go, we're signing off, good -night. 
everybody," I feel that you mean me es- 
pecially and I could cry because I won't 
hear you again for another week. Do 
you feel that there is someone particu- 
larly thrilled by your words as you talk 
into the air? Well, it is I." 

THE ARTIST'S THOUGHTS 

The closing comment was our cue to 
ask Mr. Lopez, "Do you ever really feel 
that you are talking to one individual. 
such as this girl who writes you ?" His 
reply was: 

Radio News for January, 1928 

Faithful Service 
The function of a power resistance 

is to control voltage and current - 
accurately - permanently - silently. 

AEROVOX PYROHMS used with 
GOOD equipment make a BETTER 
power unit. 

AEROVOX PYROHMS are built to 
last -are used by more than 20 leading 
power unit manufacturers. -This is 
conclusive evidence of their reliability- 
accuracy - worthiness. 

Made in all values of resistance 
for continuous duty at 20, 40, 100 and 
200 watts. 

ERovox 
"`Bslt 'Sylter" 

70 Washington St., Brooklyn, N. Y. 

PRICES 

On Standard Radio Products 
Now ready! Harry Alter's 
price list for January. Saves 
you money on every re- 
quirement- not merely 
on a few "bait" bargains. 
Check and prove my un- 
heard-of values. Test 
Alter's "Minute -Man" 
shipping service. Send 
for this big catalog -free. 

(NOTE- We Sell to Dealers Only) 

the zarrti alter Co. 
17911 Michigan Ave., Chicago, 111. 

1000 HOURS -of the Best 
Fun You Ever Had -Get Your 

Copy of SAM LOYD'S 
Tricks and Puzzles 

The year's most unique book, contain: 
120 pages that are crammed full of all 
kinds of tricks, puzzles, games, conun- 
drums, etc. 
Size. 9 x 12 inches -illustrations on every 
page. Fun for every member of the 
family. 

50c On All Newsstands 
EXPERIMENTER PUBLISHING CO., Inc. 

230 Fifth Avenue, New York, N. Y. 
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Tl faster -Ural t\ 
TUBE REJUVENATOR 

I 

POSITIVELY will rejuvenate any 
typo tube on the batteries of your 
set in 45 seconds. Simple to operate. 
No other parts necessary. Good for 
any number of tubes. Made of gen- 
uine red Bakelite. 
Tested and Approved by Popular Science 
Institute of Standards, Popular Radio Lab - 
oratory. Radio Engineering and twelve 
other leading radio laboratories. 
We guarantee that it will equal the results 
obtained with any rejuvenator regardless 
of price. Get yours today. All old radio 
tubes can be made goodu new in 45seconds. 
Save the difference. 
If your dealer cannot supply you wo will send output upon receipt of Moo. 

Satislitetion Guaranteed 

ONLY 
POSTPAID 

' 4asteT-- tïafitVTndutts [p, 
ENGINEERS - DESIGNERS MANUFACTURERS 

31102 

N.v ae 
MONO/ 

í 

[etilil Ul tN 

Free! vtIALTERRowAN " Free! 
BATTERY SUPPLY CO. 

Professional Set Builders 
and Dealers 

Write today for this big new Catalog 
It's yours for the asking without obli- 
gation. Contains everything worth while 
in Radio, including all popular kits de- 
scribed in this and other leading publi- 
cations. We carry in stock a complete 
line of parts, accessories, consoles and 
cabinets. 

Buy Direct 
from the largest jobbing house in the 
middle west and save money on all 
radio equipment. Try us for quick, ac- 
curate service. No delays, no substitu- 
tions. 
Walter Rowan Battery Supply Co. 
Dept. N, 227 N. Peoria St., Chicago, Ill. 

i 
IMPROVED TURN -IT 

Variable Grid Leak (NonEvaporating) 
.5 to 12.6 megohms $1.00 If your olealer can't supply you write direct 

GARDINER & HEPBURN. INC. fill Widener Building Philadelphia, Pa. 

TOWER RADIO- 
PRODUCTS 

ON SALE EVERYWHERE 

PATENTS As one cf the oldest patent 
firms in America we give in- 
ventors at lowest consistent 
charge. a service noted for 

results, evidenced Iry n ,I v well known patents of extra- 

Lordinary 
lue. Book. Patent - Sense. free. 

acey & Lacey, 631 F St., Washington, O. C._ Estab. 1869 

"Well, perhaps I should answer that 1 

'Yes;' but the truth is that I am so con - I 

cerned with giving my listeners the best ' 

music my boys can play, that I really i 

don't think about my voice at all. In fact, 
I ant always afraid that my voice is not 
interesting enough, that I do not get 
sufficient expression into what I say. That 
is why letters like these always amaze nie. 

"But I do find that my voice reflects 
my feelings. When I am not particularly 
happy, I get sympathetic letters from 
some of my friends of the air. Then, if 
I sound buoyant, they detect that, too; 
and I can tell by the trend of my mail 
just what reaction my audience gets from 
my announcements. 

"More letters, please," we urged; and, 
as Mr. Lopez went further into the files, 
the following written by "Myrtle" in 
Buffalo seemed worthy of attention. It 
read in part: 

"I wrote you before and you never 
answered nie. I used to think you were 
wonderful; but I guess you are just like 
a lot of celebrities who get puffed up be- 
cause they receive a lot of attention. I 
suppose many girls write to you and you 
haven't time for poor little me; but you'd 
be sorry if you only knew how nice my 
friends think I am." 

There's another side to this "mash" 
note business, too. Sometimes the men 
don't like to have so much attention show- 
ered on artists by their particular girl 
friends. One fellow, tvho seemed to have 
a real grievance, wrote Mr. Lopez: 

"For the love of mike, can that senti- 
mental stuff you recite. My girl goes 
goofy over it every time you start in. 
She won't let nie tune you out and she 
sits there mooning while you talk and 
play. She says 'Isn't he -wonderful ?' and 
I try to tell her that you're no better 
than us fellows who can't talk slush over 
the air, but she just sits and eats it tip. 
Do you have to recite, 'Where'd you get 
those eyes ?' as though you meant every 
woman listening to you ?" 

But on and on he goes, every week with 
the familiar "Lopez speaking :" the same 
words but new music, new ideas of en- 
tertainment -and those who listen to him 
this winter will get the advantage of all 
the radio plans he has made during his 
absence from the air in the summer 
months. 

The Tyrman Shielded - 
Grid Seven 

(continuo,/ front ¡,sac 769) 

which corresponds to that of the corre- 
sponding wire in the battery cable. When 
wiring the set the following system should 
he followed: connect the common "A -," 
"B -" and "C±45" lead with the terminal 
of the cable plug marked "Black "; con- 
nect "A±" with "Red "; connect "B +45" 
with "Blue "; connect "B +90" will) 
"Brown "; connect "B-f -135" volts with 
"Grey"; connect "B +180" volts with 
"Green "; and connect "C -" 45 volts with 
"Yellow." 

After the wiring on the sub -base has 
been completed, the parts on the front 
panel should be mounted; and then four 
screws are used to attach the front panel 
to the sub -base. When the set is in this 
state of completion only six wires remain 
to be connected. 

CURRENT SUPPLY AND LOOP 
Either batteries or a power unit may 

be used for the operation of the receiver. 
As the three shielded -grid tubes 'require a 
a current of only .125 amperes each, the 
total current required by the filament cir- 

This is a Raytheon- Approved Power Unit. 1 price 
INCLUDES the $4.50 Genuine Raytheon BH 125 
m. a. tube, made 
by Raytheon Mfg. 
Company, Cam- 
bridge, Mass. 

We Challenge anyone to 

EQUAL our VALUE 
at our Price 

IIT 
can't be done. This is the lowest price 

ever made on a "B" supply of equal 
voltage and quality. Greatest saving ever 
offered on a high quality "B" approved by 
leading radio laboratories, authorities, ex- 
perts, radio owners, engineers, and passed 
by Raytheon Mfg. Company as a Ray- 
theon- Approved Power Unit. 

GUARANTEED TO DELIVER AMPLE 
POWER FOR TEN TUBES, IN- 

CLUDiNG POWER TUBE 

You can adjust the three variable controls, 
connected to the detector, intermediate, 
and amplifier taps, to suit any set. You get 
exactly the correct voltage with the neces- 
sary milliamperes to assure full "B" cur- 
rent at all times. Has a power tap for high 
power tubes as well as reserve capacity in 
the filter to carry smoothly the long sus- 
taining notes. No liquids; no acids. Neat, 
compact -5% x 61-2 x 9.4 inches. Finished 
in old gold bronze. 110 -V., 60- cycle, A.C. 
All ready to plug into light socket. 

Only 

$21 
COMPLETE WITH 
RAYTHEON BH 
125 M. A. TUBE 

I u,urpa>>ed by "B" supplies costing up to three 
rimes an much. Nationally advertised; sold regu- 
larly at $35.00 retail. Now, direst to you, at $21. 

GUARANTEED, OR MONEY BACK. Subject 
to return any time within 30 days, money refunded, 
if not satisfactory. Immediate delivery. Don't 
pass up this guaranteed opportunity to make a 

big saying. Mail coupon, send money order 
'1( IDAYI 

WARREN ELECTRIC CO. 
Dept RN Peoria, Illinois 

WARREN ELECTRIC CO., Dept. R.N., Peoria, 111. 

Gent lernen: Ship at once guaranteed 'Model T R' Atilt]. N 
"D" SUPPLY nt 521 (522 Went of Itcekies), with the 
understanding that I ran return it (any time within an 
days from date) and get my money tack if notentirely 
Satisfied. 

MEW 

Addreav 

Town 

State 
Shipped E.o.1). Or we puy express (in U. S.) If money 

order Or bank draft aetomlanies order. 
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QUALITY 
RECEPTION! 

Your receiver should give it to 
you. It will ... if equipped with 
Ferranti audio frequency trans- 
formers. 
They amplify every note in rich, 
mellow tones with an abun- 
dance of volume. See that your 
set has them! 

AUDIO FREQUENCY 
TRANSFORMERS 

There is a Ferranti audio trans- 
former for every requirement, 
and if your dealer has not the 
necessary information, write us 
direct. 

Ferranti, Inc. 
130 West 42nd Street 

New York, N. Y. 
Ferranti, Ltd. Ferranti, Electric', Ltd. 

Hollinwood, Eng. Toronto, Ontario, Can. 

a omplete 
% line of 

%i'TIJBEJ 
ii \pAy E 

9G J).. jAC.:/" 

146 SUMMIT STREET NEWARK, N. J. 

cuits of this receiver is only 1.625 am- 
peres, which makes the set very econom- 
ical to operate. Also, the plate current is 
not excessive, as it is usually less than 3.' 
milliamperes. For the grid circuit two 
"C" batteries are required; one of 45 volts, 
and the other 3 volts. 

For the operation of this receiver a 
loop antenna is employed as a pick -up. 
The sensitivity of the receiver is sufficient 
to allow distance reception without the 
necessity of an outside aerial, and the use 
of the loop provides the additional ad- 
vantage of directional selectivity. Satis- 
factory loop antennas are available on the 
market; but if the amateur wishes to con- 
struct one he will not find it a difficult 
task. The loop is of the box type and 
wound on a rectangular frame; 23 inches 
high, 12 inches wide and 6 inches deep. 
It has 14 turns of wire and a center -tap 
connection is made to the seventh turn. 
Flexible silk- covered wire is used and the 
winding is in two sections of seven turns 
each, with the wires spaced 6 turns to the 
inch and one inch between each section. 
The loop revolves on a wooden rod, 
inch in diameter, passing through tt), 
center of the frame. 

I Set Builders' Letters 
(Continued from page 794) 

hesitates to recommend any one to build Sara .t 

for use on the broadcast hand, or to print such a 

circuit. In countries where reception is licensed. 
owners of such sets are often fined in court for 
interference with their neighbors; and it is a ques- 
tion whether, under the Radio Act of 1927, the 
operator of a "blooper" could not be dealt with 
similarly in a United States court.- Eotros.) 

ANOTHER ULTRADYNE FAN 
Editor. RAttla NEws: 

I have just been looking over the November issue. 
and read two letters from Ultradyne fans. I ant 
with them, and want to go farther by saying that. 
tube for tube, I doubt if it can be equalled. There 
is just one kick I have against Ur. Lacault, and 
that is, that there is no use for the second stage 
of audio. 

Last winter this set did things that one would 
not believe if 1 had told them. I have never 
troubled to have reception verified, and I make no 
claims for the greatest number of stations received. 
or farthest distance pulled; but this set held 2111. 

(Sydney, Australia) for 22 minutes one night last 
winter. 

l.et's hear more about the Ultradyne ami give 
Mr. l.acanit credit for designing a real bouest.tu- 
goolness receiver that will give anybody pleasure 
to build and listen to. 

L. J. (- 16ARLAND. 
129 West 72 Street, 'ew York City. 

CORRECTION 
The R.P. transformers (types 4A and 411) made 

by the Precision Coil Co., 209 Centre Street, New 
pork City (Certificate of Merit No. 2139). are 
designed for use with a 00035 -mf. variable cou- 
denser, in combination with which they cover the 
broadcast waveband; and not for a .001)5 -mf. con- 
denser, as stated, through a typographical error, 
in the November issue of RAOto Nms. 

STANDARD -FREQUENCY TRANSMISSIONS 
TIIE schedule of standard -frequency (by W. 
telegraphy) transmissions from the hurea u of 

Standards at Washington will vary slightly from 
frequencies previously used. The transmissions are 
given once a month, eight frequencies on each eve- 
ning; and for those with suitable receiving ap- 
paratus, provide a means of calibrating wavemeters 
and other instruments. Details and instructions are 
obtainable from Letter Circular No. 151, sent out 
on application by the Bureau. 

The programs for the next few nonplus is as 
follows: Figures opposite hours are kilocycles of 
the respective signals (those under each, in paren- 
theses, the nearest corresponding meters of wave- 
length): 
/four 

E-..S.T., 
P.M. Dec. 20 Jan. 20 Feb. 20 Mar. 20 Al r. 20 

10:00..........3000 550 125 3110 3000 
(100) (545) (2399) (999) (100) 

10:12..........3300 650 150 325 3300 
(91) (461) (1999) (923) (91) 

10:24 3600 750 175 330 3600 
(83) (400) (1713) (857) (83) 

10:36 4000 900 200 375 40011 

(75) (331) (1499) (800) (75) 
10:48 4400 1050 O25 400 4400 

(68) (286) (1332) (750) (68) 
11:00 4900 1200 250 450 4900 

(61) (250) (1199) (666) (621 
11:1' 5400 1350 275 500 5400 

(56) (222) (1090) (600) (56) 
11:24 6000 1500 300 550 6000 

(50) (200) (999) (545) (50) 

k.FIacaull ñ 
SUPER- HETERODYNES 

*Originator and designer of the 
nationally known `ULTRADYNE,' 
Radio Engineer, and former Editor 
with many years practical experi- 
ence on Super- Heterodynes. 

He has written 
this book for you 

RE. LACAULT has been an Editor of 
. Radio magazines for many years. He 

has specialized in the greatest and most pow- 

erful of all Radio Circuits, "The Super -Het- 
erodyne." He has studied, originated and 

developed to marvelous perfection the "UL- 
TRADYNE" Super- Heterodyne. He has ad- 

vised thousands of set owners and builders 
in Super- Heterodyne problems, 

-and now he has used his immense experi- 
ence, his clear mind and his editorial ability 

to write, by far the most lucid, interesting, 
instructive and plainly written book on the 

theory and construction of Super- Hetero- 
dynes that has ever been published. 

You who already own Super -Heterodynes 
will find this book especially helpful in locat- 

ing and correcting troubles. A special 

trouble chart is printed for detecting and 

correcting common faults. 

SEND NO MONEY 
Just send its a card mentioning the book with your 
name and address. We will mail you the book. 

You pay the postman $1.97 plus a few cents post. 

age on delivery. 

Distributed by 

THE CONSRAD CO., Inc. 
230 Fifth Ave., New York, N. Y. 
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roved, 

positive 
voltage control 
for`Brreliminator 

The new Céntralab Heavy Duty 
Potentiometer is all wire wound 
and will carry t he entire output of 
any "B" power 
device with an 
unusually high 
wargin of safety. 

< Resistance re- 
mains constant 
at any knob set- 
t ing so that panel 
or knob can be 
marked in volts. A single turn of the 
knob will give full variation. 

H:s suftient current carrying capacity to 
permit shunting a low resistance value across 
the "B" power unit to obtain constant voltage 
regulat unii. A sufficient current loll is main- 
tained throughout the resistances to reduce 
t he rectifier voltage to workable pressure. even 
though set is not connected -an insurance 
against filter condenser break down. 

Write far folder Wring details of this circuit 

neslstances 2.000, 3.000. 5.000. 8.0000, 10.000. 
13.000, 20.000.50,000. price $2.00. at Your deal- 
er's or C. O. D. 

CENTRAL RADIO LABORATORIES 
If) Keefe Avenue, Milwaukee. ois. 

90 Volt Power 
Unit :: $12.75 

Ilmns, line noises, etc., positively impossible with 
this new advanced unit. Plug in and forget. Non- 
acid and noiseless. All detector and intermediate 
voltages plainly marked. Simpler to hook up than 
dry cells. Operates any type set I to 12 tubes. 

Greater volume and clearness guaranteed. If not thoroughly 
satisfied return after using 30 days for complete refund. 
guaranteed further 2 years. For 110.120 volts A.C. 25 to 
00 cycle current. 90 volts, $12.75: 1121. 315.25: 135. 
$17.50; 1571.. $10.:0: 1 %tl, $24.00: 20215, $20.00. 
Also built for D. C. current. 110 and 32 volts at only $3.00 
additional, any size above. Ample stocks -same day ship- 
ments. Simply say -ship C.D.D. or write for my interest- 
ing literature, testimonials. etc. 

B. HAWLEY SMITH 
334 Washington Ave. Danbury, Conn., U. S. A. 

At Low Factory Prices 
It's a wonder for power and Relu- 

elvity. Famous AR1. circuit. 
Coast to coast reception, Finely 

bunt of selected, tested parts. Thou- 
sands now in use. 

ERSE lag and Call Reek and New 132- ental..g at======== 
AMERICAN rzRADIO MEG. . CO. 

Boat 10 I. 
HARKS 

Rod,. éú... Roams nst City. NI. 

PIP lllll 11 

RADIO "BUGS" 

MARK 'l'\\'AIN'S Connecticut \,oikce 
had many ingenious ideas regarding 

the combination of chivalry and modern in- 
ventions, but even he never saw the noble 
Sir Kutt riding forth in full caparison. This 
vision was reserved for our contributor, 
Harrison Wilson of Greenville, Ohio, who 
entrusted it to paper and entitled it "The 
Radio Knight- Mare." 

Blessed are the peacemakers, even though 
their efforts are not always rewarded as 
they should be. In this affecting little 
sketch we have "A Neutralizing Condenser" 
endeavoring to restore harmony between two 
of his fellow -capacities who are, perhaps, 
slightly out of phase. Brinton Sullivan of 
Macomb, Illinois, sketched this on the field 
of hostilities. 

.,i 
Strange things happen in the canyons of 

the West. if there he truth in the bright - 
colored magazines obtainable in such large 
quantities from our corner newsstand. Here 
is a scene which Joseph W. Sine, of Salt 
Lake City, has drawn, we suppose, from na- 
ture. The circuit, he explains, is like most of 
our conventional hook -tips; i.'., it works best 
at night. "In closing," he adds, "great care 
should be taken with the output of this de- 
vice, as the filtering factors are positively 
low." 

T1; Skl,te 

One of the famous characters in prose and 
poetry is Old King Cole ; a descendant of 
his, perhaps, is Good King Coil. The artist, 
Mrs. J. B. Stewart of Willoughby, Ohio, ex- 
plains that while " he owns a nice set of 
long waves, it is not a switch ; it is 
permanent." 

'Ionize cl 
Helium 

The fecret of an . 

EFFICIENT 
RECTIFYING TUBE\ 

THOUSANDS of radio users 
know the satisfactory serv- 

ice given by Raytheon Long 
Life Rectifying Tubes, but few 
know the reason. 
The filament in the ordinary tube 
deteriorates while it is emitting elec- 
trons. In Raytheon, ionized helium 
gas, eighty times more conductive 
than copper, is used in place of a 
filament. This ionized helium sup- 
plies, over and over again, millions 
of electrons per second, with no de- 
terioration to the helium. Thus, in 
Raytheon, each helium ion veritably 
becomes an endless chain of power. 

As a result, a Raytheon tube has a 
far longer life and affords sustained 
voltage throughout. 
RAYTHEON MANUFACTURING CO. 

Cambridge, Mass. 

When purchasing a Ita FOR Use 'vow 

battery eliminator, look 
for the green seal (Raytheon) 
Raytheon 

being 
equipped. 

..-c tvtnnntvoit, Raytheon equi _ 
The Heavy Duty Rectifier for 
B power service. Maintains a 
constant flow of smooth, silent 
power, at full voltage through- 
out its life. Type BH is standard 
in those units designed to sup- 
ply the type 171 Amplifying 
tube. Rating: 125 m. a. at 
300 V. Price $4.50. 
The tube that has made mac.. 
tical the elimination of A, B 
and C batteries.The Raytheon. 
equipped eliminator provides 

noiseless constant flow 
of power. 350 m. a., 250 
volts, $7.50. 

TYPE BH 

TYPE BA 

J 1 

of the = Raytheon c 
ornaments of a royal menagerie; the keeper, 0 4. LONG LIFE RECTIFYING TUBE 

To the right of his majesty is one o 
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OPPORTUNITY AD -LETS 
Follow these advertisements every month. Reliable advertise rs from all over the country offer their most attractive specials in 

these columns. 
Classified advertising rate twenty -two cents a word for each insertion. Ten per cent discount for 6 issues, 20 per cent discount 

for 12 issues. Names and addresses must be included at the above rate. Cash should accompany all classified advertisements unless 
placed by an accredited advertising agency. No advertisements for less than 10 words accepted. 

Objectionable or misleading advertisements not accepted. Advertisements for the March issue must reach us not later thar 
January 1st. 

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION 
EXPERIMENTER PUBLISHING CO., INC., 230 Fifth Avenue, New York, N. Y. 

Agents Wanted 

Big Money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make $1.35. Ten 
orders dally easy. Write for particulars and tree samples. 
American Munograin Co., Dept. 133. East Orange. N. J. 

Guaranteed Genuine Gold Leaf Letters anyone can put on 
store windows. Large profits, enormous demand. Free 
samples. Metallie Letter Co.. 422 N. Clark, Chicago. 

Sell subseriptiens to magazines known the world ever. 
Steady monthly income with absolutely no investment re- 
quired. hundreds of selling arguments every month. Start 
now. Full information sent free- no obligation. Agency 
Division. Experimenter Publishing Co., 130 Fifth Avenue, 
New York. 

"Superkeen! Amazing New Patented Magnetic Blade 
Sharpener! Sharpens all razor blades instantly. magically. 
by powerful magnetic force! New! Absolutely different: 
Sensational Demonstration! Whirlwind seller! Write for 
l'o..ket Sample!" SuperKeen, Dept. 11-14. Salisbury. N. C. 

Radio Agents -make big money-easy! Selling' marvel- 
ous new sets and accessories. Buy front factory at lowest 
prices. Get new catalog with thousands of nationally adver- 
tised bargains Free fall Book. Write today. American 
Auto and Itadln Co., Dept. 108, American Radio Bldg.. 
Kansas City. Mo. 

Send name, address on postcard. Free introductory 
copy SalesologY Magazine: contains 1000 money making 
opportunities offered by big reliable firms: no obligation. 
Salesology Magazine, Desk It2sO. 500 No. Dearborn, 
Chicago. 

7nlenna 

Make your receiver do all the manufacturer claims it can ' 

The answer is a prat o oral, l rouan fan -Scott's Single Pole 
Tuned Radio Antenna -no trick -description FREE. Scott, 
719 First St., New Orleans. La. 
rheum. ,,,,,,,,,,,,,n ,,,, , 

Business 

1 lens Commereialized. Patented or Unpatenled. 
Write Adam Fisher Mfg. Co.. 27I Enright, St. Louis. Mo. 

67 Ways to Increase Income. 96 -page book "Spare - 

titne Money Handbook" contains 67 pram leal and complete 
plans to operate sparer line business. For eseryone who 
wants more money. Price only 50e. Consrad Company, 
Inc.. 230 Fifth Avenue. New York. 

Am Cartoonists: Make money in spare time with 
new cartoon selling plan. Write Smith's Service, Wen- 
atchee, Wash. 

Average Intellifenee plus our home training places you 
in a big paying radio job. Information upon request. 
Mel: ay Instrument Corp., 631 Railway Exchange Bldg.. 
Portland. Oregon. 

Tired of working fer other poople7 Without experience, 
training or capital I'll show you how you can become 
financially independent. Easy, pleasant work. $100 profit 

v my week. Free automobile. Write today for particulars. 
A Ibert Mills, Mgr.. 1500 Monmouth. Cincinnati. Ohio. 

Free (took. Start little Mall Order business. Hadwil, 
5.t -74 Cortlandt Street. N. Y. 

Chemistry 
Learn Chemistry at Neme. Dr. T. O'l'onor Sloane. 

noted educator and scientific authority, will teach you. Our 
hotu .study correspondence course sots you to take a position 

chemist. See our full page ad on page 811 of this as 
issue. Chemical Institute of New York, 16 E. 30th 
Street, New York City. 

Correspondence Courses 

Used correspondence school courses sold on repurchase 
basis. Also rented and err hanged. Stony -bark guarantee. 
Catalog free. (Courses bought. Lee Mountain, Pisgah, 
Alabama. 

Detectives 

Detectives Needed Everywhere. Travel. Experience un- 
necessary. 1's' rd. tilers free. Write, American Detective 
System. 2190 Broadway, N. Y. 

Electricity 
E leetric Fun! Seventy stunts, 110 volts, $1. Caoperro, 

Calif. 

Esperanto 

Complete Teri -book, and 1 Woo Wood Esperanto Tic- 
' iary Si ml prepaid. Ruhe Print Shop, 1435 (tare Street. 
I leaver, Colorado. 

For Inventors 
Inventions Commercialized. Patented or t mot enteil. 

Write Adam Fisher Mfg. Co., 278 Enright. St. lends. Mo. 

I am in touch with hundreds of moneyed men and manu- 
facturers who wish to buy good inventions. Hartley, 38 
Court St.. Bangor, Maine. 

Help Wanted, Instructions 
Earn $25 Weekly Spare Time. writing for Newspapers 

and Magazines. Experience unnecessary. 1-unyr1 gut hook, 
'lime to ni :e fur Pay" Free. l'ress Reporting Inst.. 
973. St. Louts, Nl, 

Help Wanted 
Become a Landscape Architect. t neruwded profession; 
muwonderful opportunity for money-making. Easily mastered 

by mall. Earn while you learn. Est. 1916. Write for 
details. American Landscape School. 11 Newark. N. Y. 

Government Forest Rangen. Chauffeur -Carriers. Patrol 
Guard!, Mail Clerks. Slorioi Agents (investigators: needed 
often. 2125 -$2511 month. "flow to Qualify" mailed Free. 
Write, Ozment. 251. St. Lout., Mo. 

National Publisher, needs agents, boys and shops to 
help sell great national magazines. No insest,nent re- 
quired. Big profits. sparetlute work very successful. 
Write Agency Dis !slots. Experimenter Pub. Co., 230 Fifth 
Avenue, New York. 

Men, get Forest Ranger lob: $12:5 -$200 month and honte 
furnished- pper, anent. hunt, fish. trap. For details, write 

tu Num. Temple Court, Denver. Colo. 

Instruction 
Chemistry at Home. Dr. T. O'Conor Sloane, 

noted educator and scientific authority, will teach you. 
Our home study correspondence course fits you to take a 
position as chemist. See our full page ad on page 811 
of this issue. Chemical Institute of New York. 16 E. 30th 
Street, New York City. 

Miscellaneous 
Inventions Commercialized. Pa looted cr Y'npatented. 

Write Adam Fisher fife. Co.. 278 Enright, St. Louis. Mo. 
Save Mersey at limas. You can build many home neces- 

sities yourself, such as furniture, kitchen utensils, derore- 
tice material, etc., thus saving many dollars. All construc- 
tional information on hundreds of things gDron in 116 -page 
book "How to NIhke It." Price 50e. Experimenter Pub- 
lishing Co.. Inc., 230 Fifth Avenue, New York. 

Musical Instruments 
Learn to play! Famous "l.ikenu' rebuilt instruments. 

Saxophones, trumpets, trombones. clarinets, sousaphones. 
ete. .ill leading makes. Lowest prices. Beautiful folder, 
bargain list. free. Waltersdorf. Instrument Rebuilders. 
Creston, Iowa. 

Old,,, Money,,,, Wanted 
$2 to $500 each paid for hundreds of Old or Odd Coins. 

Keep all old money. it may he very valuable. Send 11M for 
New Illustrated Coin Value hook. 4x6. Guaranteed prices. 
Get posted. We pay Cash. Clarke Coin Company, 14 
Street. LeRoy. N. Y. 

Patent Attorneys 
Patents -Send for form "Evidence of Conception" to be 

signed and witnessed. Form, fee schedule, information free. 
Lancaster and .\'twine. Registered Patent Attorneys In 
United States and Canada, 209 Ouray Bldg., Washington. 
D. C. 

Patents --Send drawing or model .of your invention for 
'exam loot ion and instructions. Advice and booklet free. 
Highest references. Best results. Promptness assured. 
Watson E. Coiemen, Patent Lawyer, 724 9th Street, N.YV., 
Washington. D. C. 

I rs-Should write for our Guide Beek, "How to 
Obtain a Patent" and Record of Invention Blank. sent 
free. Send model or sketch of inventions for our Inspec- 
tion and Instructions Free. Radio, Electrical, Chemical. 
Mechanical and Trademark Experts. Terms Reasonable. 
Victor J. Evans & Co., 922 Ninth. Washington, D. C. 

Patent Sense -Valuable book free. Lacey's ad. page 
851. Lacey & Lacey. 631 F. St., SR'ashington, D. C. 
Established le «;9. 

Patents seeured. Easy terms. Inventors Service pureau, 
Box 1048, Washington. 

Patents 
Inventions Commercialized. oyat anted or unpatented. 

Write Adam Fisher Nita. t'n., 278 Enright, St. Louis, Nto. 

Postage Stamps 
Stamp Celleeters -Phi flips Monthly Bulletin I illustrated) 

offers over 2,000 special bargains, sets, packets. single 
stamps, ete.. each issue. Free. Phillips. Itox 1012, 
Hartford. Conn. 

Printing Outfits and Supplies 
Print your own cards. stationers'. circulars, paler, etc. 

'Complete outfits $R.85; Job Presses $11, $229; Rotary $149. 
Print for others. big profit. All easy. rules sent. Write 
for catalog presses. type. paper, etc. Kelsey Company. 
1-13. Meriden. ('onn. 

200 Neteheads and 100 Envelopes. $1.15, postpaid. 
OlIERNIAN COMPANY, Box 1268, Chicago. 

Multi graph typewritten letters sell anything. Taro dol- 
lars thousand. Miscellaneous printing. Meyer Rey Cor- 
poration, Monmouth, Illinois. 

Radio 
Kit bargain. 10 essential radio tools $2 postpaid. 

Winans Tool Co.. Box 026, Madison, Wis. 

Press and publie concede it to be the best euer pro - 

duced. "Radio Theory and Operating," by Nary Tex- 
anon Loomis. member Institute of Radio EOgineers, Lec- 
turer on radio. Loomis Radio College. Thorough test 
and reference book ; 886 pages. 700 illustrations. Price 
$3.50, postage gold. Used by Radio Schools. Technical 
Colleges, Universities. Dept. of Commerce. Gov't Schools 
and Engineers. At lookdealers, or sent on receipt check 
or mony order. Loomis Publishing Company, Dept. IL 
4115 -Ooh St., Washington. D. C. 

Interested in getting Radio catalogs from U. 8. firms. 
Parker. 2268 Sydney Road, Coburg, Australia. 

Edison Nickel -Steel Storage "A" Batteries. 6-volt - 
112iX -ampere. Guaranteed. $16.00. Also 225 and 454- 
ampere cells. 5 -tubo gang Sm -kets. all Bakelite, Tue. 
Hied. 834 N. Randolph St.. l'hi la.. l'a. 

Panel Lamp. Rests on top cabinet. Lights dial.. 
$1.50 prepaid. Robert Stevenson, Lancaster, Ohio. 

Transformers- 050 -7'4 volts. $7.25. 550 volts. $3.50. 
Chokes, 30 II 150, NIA, $5.75. 50 H, 100 MA, $2.50. 
Write for lists. Radio l'arts Soles' Co., Orange, N. J. 

2 Ampere Chargers, $10.50, It Eliminators, Bulb type. 
steel. cabinet, SILENT, 60 NM's, C. O. D. Guaranteed. 
Catalog. Electra- Cheudcai Company of America, Indian- 
apolis. 

LogChart Ur Radio. By the novent and almpleal way. 
Absolutely no writing of call le . wscelengths or dial 
numbers -.t NERF: DOT locates that station as received 
on ur RADIO. Stations all over the WORLD and out- 
line map of the United States. Price 25c. Dee Rie Radio 
Laboratories, 505 Madison Square Bldg., Chicago, IlL- 
" "9 Whittemore, Pentium). Michigan. 

Edison "A" Batteries. 3 -cell. 20- ampere hour, in neat 
metal ease.. Price $3.50 each, ten or mure $3.00 eacl, 
Cash with order. Department B, 25 East South Street, 
Indianapolis. Indiana. 

Radio Equipment 
Direct Factory Sale. Wholesale prices. Tremendous 

mal logs. Selling direct to you. here are e of our are casany 

items: 30 Henry Choke, 100 M.A.$2.19; 10 
Henry Choke, 400 M.A. $5.48. Power Transformers for 
all kinds of eliminators and for all types of A.C. tubes 
at special low prices. EVERY ITEM FULLY GUAR- 
ANTEED. Promptly shipped. upon receipt of order. Send 
for free illustrated catalog today. Todd Electric Co. Inc., 
I Nfanufacturersl 36 M'est 20th Street, Dept. G. New 
York City. 

Salesmen {Panted 
Large Manufacturer of popular priced Radio Cabinets 
tits representatives selling radio dealers. Models list- 

ing at $13 and up. Well made in large modern plant. 
Quantify sellers. Straight r0111MiSS1011 basis. For full 
details, address Drawer E 10, Itoonvl Ile, N. Y. 

Photo Medallion Men and Women, make $75 to $125 
a week with the largest line of Photo Novelties in the 

world -Photo Medallions. Photo Medallion Clucks, Photo 
Fountain l'en., Photo Mirrors, Photo Powder Compacts, 
Photo Jewelry, Photo Buttons. Send for Catalogue. Gib- 
son Photo Jewelry Co.. Hoe 0- 608 -614 Gravesend Ave., 
Brooklyn, N. Y. 

Make old phonographs rival guest modern machines. 
Salesmen understanding Radio sell Crescendophmte Electric 
Iteprr :M:1)er in every other home. Write Cresdenduphone 
Co.. Dept. N. Spring Arcade Bldg., Los Angelo,. 

Scenery to Rent 
World's Most Beautiful settings for operas, plays, win - 

strel..n 
Atnella'(I 

rain, 
o ,,,,w 

Song Writers 
Sono- Poem writers, Address Monarch. 230 W. 55th 

St., Dept. 122, New York. 
sous.. ,,,,, sumo ...... .............o, .nnn. ..... nnnn ossaos,s,o."...... 

Song Poems 

Sen. Poem Writers -Address Hibbeler, 1/7X, 2101 N. 
Keystone Ase., Chicago. 
v..uuumommuunuumnnn",n).m vean.... u,,,, uno ,mmuouu","o,",mon,n,mno,.,n,w 

Telegraphy 

Telegraphy -Both Morse and Wireless taugist thoroughly. 
Big salaries. Wonderful opportunities. Expenses low, 
chance to earn part. School ednbilshed fifty yens. Cata- 
log free. Dodge's 'Institute. Court St.., Valparaiso.1 

Wanted to Buy 

Full Value Paid for Old Gold. Jewelry, Watches, Dta- 
monds. crown. bridges, dental gold. silver, platinum, gold 
or silver ore : magneto points, old false teeth. Packages re- 
turned if ur offer is not antlatartory. United Staten 
Smelting Works (The Old Reliable), 30 So, State SL. 
Dept. 16. Chicago. IIL 
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II1111uummu 

Cure 
Lead -In 

Ills 

ELECTRAD 
Certified Lead -In 

You can eliminate all lead - 
in troubles with this improved 

Electrad Lead -ln. No holes 
to bore, no losses, no work to 

install. 
Bends or twists any shape to fit 
neatly under window or doors. 
You lock them tight upon it. One 
piece heavily tinned copper strip 
covered with triple -ply insulation 
10 inches long. 
Waterproof, all connections riveted 
and soldered. Fahnestock clips. 
Get the genuine " Electrad." 40c. 
at dealers or write. 

Free Descriptive Circulars 
on Request 

111111. 

Dept. 508.175 Varick St.. New York, N. Y. 

ELECTRAD, 

INea., 

eN 
Pep up 

Your Set! 
Quick, easy tuning -more volume, clearness, 
stability, with an X -L VA RIO DENSER in 
your circuit. 
MODEL "N" VARIO DENSER Micrometer adjustment 
easily made. assures exact oscillation control to all tuned 
radio frequency el mutts: Neutrodyne, Robert s 2 -tube. 
Browning-Drake, McMurdo Ruler's Kmrkout. tc. Capacity 
range 1.8 to 20 micro-micro farads. Prise. $1.00. 
MODEL 

, 

Obtains the 
g oo Cockaaa cinits. 

proper grid 
an d 

Intermediate frequency tuning In super - 
hoterodyue and positive grid bias in ll 

sets. Capacity range: Model (1 -1. .00092 
to .00111 Mfd. Model (1 .0001 to .0005 
51 fd. Model (I -10 .0005 to .001 Mfd. 
Frire complete with grid clips $1.50. 
Investigate the Goodwin Aperindic Detector Circuit. This 
Is applicable to any set and adds a stage without added 
tuning controls. 
FREE Iule. new 10 -page book of wiring diagrams of 
popular rin -uits including the LOFTIN- WHITE constant 
coupled radio frequency cirrul t. St robmlyne, etc., sent free 
on request. 

X-L RADIO LABORATORIES 
2426 Lincoln Avenue Chicago, Ill. s. 

(Î)RADIDWHOLESALE Write for my Big 1928 Radio Catalog 
*1111D111wiolfiLE 

-just off the press. Thousands 

It's a 
of marvelous bargains in nation - 

t's regular ally advertised goods. All the 

dia on 
All atoll trouble finding. 

FREE Log and 
Call Book and Cat- 

t. Lowest whole- 
sale prices. 

Agen;s DEAL,. 

LATEST IN RADIOS and encyclope- 

N28 
aloe. Get your copy to- ]9 
day. Send postcard now! CtrAL0 
American Auto I. Radio Mtg. Co. 

SCHWARTZtettel, ens. 
Dept. 103 American Rath glen., Ammar Cary, Ma. 3 

ituality Fixed Electrical Condensers 
Fast Iii -Test extra-rapaeiiy Con- 
densers for all purposes meet ali 
trots. Nigh insulation resist ande 
One -piers dlo- press, steel housing 

lmperelous to climatic changes. laboratory treatment 
-moisture content reloaded, surea dependable service. Millions In use since 1919. Fit all units. Write for the 

erolaTEFAreb 
Itrarllre baaklet. 

3982 Barry Ave., 
Dept. RN. 

Chicago, U.S.A. 

William O. Strosahl of Brooklyn, N. Y., 
who appeared previously as Mr. Anonymous, 
comments that the Sacred Elephantasy "will 
remind one of the peanuts, while listening 
to the game." 

William G. Mortimer, of London, Canada, 
is well known to our readers; at least, his 
cartoons are. So, Mr. Mortimer must, per- 
haps, receive less credit than some of our 
non -professional entomologists. His first 
illustration is full of action: the explanation 
is "Not enough resistance in the receiver." 

oir 
o 

The football season inspired Mr. Mortimer 
to this view (below) of a college warrior, 
"all set for the 'grid' battle :" and as his 
companion we have an "Old Spark." The 
veteran is hearing himself cheerfully. in 
spite of age and evident infirmities which 
may result in his quenching. 

The international nature of radio is 
brought home to the editorial staff of RADIO 
NEWS at every mail. Several excellent bugs 
have been received from overseas; the best 
and most full of character comes from 
Merman Puusep of Valga ( \Valk) in 
Esthonia. This pictures a sudden storm along 
the Baltic, and bears a piece of good advice 
to the set owner who depends upon a switch 
to keep his aerial grounded while he is not 
enjoying reception. 

You must never 
Ioryet to yaoundyour 

antennafn 
Other "bugs" remain on hand for publica- 

tion; preference has been given, in the order 
of using them, to those which were drawn 
in firm ink lines, suitable for fac- simile re- 
production. A great deal of wit and in- 
genuity has been put into these quaint crea- 
tions, and we trust that our readers have 
enjoyed them as much as our contributors 
evidently have their production. 

RUSSIAN RADIO ACTIVITY 
T11E number of licensed listeners in the 
Soviet Union, says an official announce- 

ment, has increased from 30,000 to 200,000 
in tite past two years. There are now 47 
broadcast stations in this area. 

855 

RADIO PARTS fir Z scriminat* 
Set Builders 

Biadle wtik -A 

This fixed resistor is scientifically 
treated to resist moisture. It is not 
affected by temperature, moisture 
or age. Provides the ideal resist- 
ance for B- eliminator hookups re- 
quiring fixed resistors of quality. 

The re- 
markable 
accuracy 
of the 
Bradley - 
ohm - E 
has caused it to 
become standard 
equipment for accurate plate voltage 
control on many leading B- eliminators. 
Use it on your power -unit hookups. 

This vari- 
able grid 
leak pro- 
vides the 
precise 
grid leak value for best results with 
every tube.Try it on your set and no- 
tice the greatly improved reception. 

Bcadledystett 

Theper- 
feet fila- 
ment con- 
trol. Easily 
installed in 
place of rheo- 
stats now in service. Gives noiseless, 
stepless filament control for all tubes. 
Use Bradleystats on your next set. 

Ilea Brady Co. 
Electric Controlling Apparatus 
MILWAUKEE, WISCONSIN 
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you won't 
aue to do 

THIS- 

DISTANT stations 
come in PLAINLY 

over a In the AR 
thet oaa4cast 
wave is loaded 

with 
STATIC 

SUBANTENNA 
There are three prime factors in the equation of radio 
reception. The broadcasting station -the medium 
f rom which the broadcast wave is received -and the 
receiving set. Practically speaking, two of these factors 
are always constant. The broadcasting station sends 
out a uniformly strong wave night after night through- 
out the year. And your set is just as capable on Wed- 
nesday night as it is on Tuesday night. But, the air- 
the medium out of which you pick the broadcast wave 
-changes. It changes hourly. It is never the same. 
How then, can you expect, so long as you take your 
radio music and song out of the air-to be able to re- 
ceive distant stations enjoyably? How then, can you 
avoid having to get right up close to the speaker in a 
vain effort to hear the fading, mushy call letters of 
the far -off broadcaster? 

Take Your Reception 
Out of the Ground 

The same radio wave that you have always picked 
out of the air with an "aerial," also travels thru the 

ground. But the condition of 
the ground doe§ not change 
hourly as does 0.3 air. Hence, 
the ground is almost static- 
free regardless of what is hap- 
pening in the air; and, prac- 
tically speaking, the wave 
broadcast from some distant 
point reaches you equally as 
strong one night as it does the 
next -and clearly. Therefore, when you receive from 
the ground, your radio equation has all its three prime 
factors equal and constant. And you can sit back in 
your easy chair, away from your speaker, and hear 
the call letters of distant stations plainly enunciated! 
Leading research engineers have long recognized the 
advantages of receiving from the ground. But, until 
the advent of SUBANTENNA, no device was avail- 
able by which the broadcast wave could be taken out 
of the ground. Now, however, it is here -endorsed by 
Radio News, Popular Radio, Radio Age, Radio Digest 
and other testing laboratories -tried and proved by 
thousands of fans -and available at a price that every 

CLOVERLEAF Lifetime "B" Eliminator 
180 Volts 
A new, better, 
advanced type 
"B" unit at a 
new lower 
price than any 
other unit of 
equal capabil- 
ity. 180 -volt 
output. Sup- 
plies fixed 
voltages of 22 -45 -90 -135 
and ISO Volts 
for power tube 
from perma- 
nent. nel -ad. 
instable taps. Abaco 
lutely no hum. No "motor 
boating." Will run any 
standard set. The true 
"lifetime" eliminator. be- 
cause built of the finest 
quality materials that 
money can buy. Neatly en- 
closed In maroon crackle 

and 
Cloverleaf 
AUTOMATIC 
s"A,s and "Bn 

Control 
Localizes the control of "A" 
battery, trickle charger and 
"B" Eliminatori n theawitch 
on your set. Installed in a minute. Never needs at- 2 tent ion. Cannot get out of order. When you turn your 
set "off," the Cloverleaf Control automatically turns 

Year the tubes off, the "B" Elimina- 
toroB,and the trickle cbargeron. Guarantee When the set switch is turned 
"on," the Cloverleaf Control 
automatically turns the trickle 
charger off, lights your tubes, 
and turns the "B" Eliminator 
"on." Try it at our risk. Check 
coupon and mail at once for 
full details. 

finished steel case. Guar- 
anteed for 2 years. Test It 
FREE. Prove Its superior- 
ity. Mall coupon for full 
details, and for particulars 
of FREE TRIAL GUAR- 
ANTEE OFFER. 

CLOVERLEAF MFG. CO. 
2713 -0 Canal Street - - CHICAGO, ILLINOIS 

(ihristmaS4 
Cloverleaf 

products greally 
increase the joy 
of Radio- they 
make longe 

membered gift 

set owner can afford to pay. Easily and quickly In- 
stalled. Never needs attention. 

FREE TRIAL 
Prove Any Cloverleaf 

Product Before 
You Buy It 

What we claim for SUBANTENNA, this new device 
actually does. And we let you prove it before you buy. 
Make this test. Install a SUBANTENNA. Leave your 
old up-in- the -air aerial up. Tune in a distant station 
on the old aerial. Then switch to SUBANTENNA. 
If SUBANTENNA doesn't give you real, enjoyable 
clarity on stations that are just a jumble of static and 
noise with the old aerial, and if SUBANTENNA 
doesn't give you greater usable distance and bigger 
volume on far -away stations, this test won't cost you 
a single cent. You are to be the sole judge. SUBAN- 
TENNA must make good -on your set. Mail the 
coupon now for full particulars of this liberal free trial 
guarantee offer. Also use coupon to obtain further 
information about the Cloverleaf Lifetime "B" Elimi- 
nator and the Cloverleaf Auto- 
matic "A" and "B" Con- 
trol. Mail the cou- 

pon NOW - 
today. 

Cloverleaf 
Mfg. Company 

2713 -0 Canal St. 
Chicago. Illinois 

Send me full particulars of FRED 
TRIAL Guarantee Offer on 

D SUBANTENNA 
D CLOVERLEAF Lifetime "B" 

CLOVERLEAF "A" and "B" CONTROL 
(Writs Your Name and Address in the Margin Below) 
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MAGNIFICENT TONE -SUPER SELECTIVE -POWERFUL DISTANCE GETTER 
e 

`users Say : 
Reports from amen searrwher. 
leavve little for u. to add. These aro 
only t few ofate many In our flies 

daily. Bend 

socoupon 
for °`° 

receive 
fuser: "rar 

e u u nearby 
TRIED MANY SETS- MIRACO BEST 
Lraco is best net I've ever heard. 
es just the set I've always wanted 
nd I've had so man ysets' got just a 
ittle hard -boiled about believing 
here were any seta perfect. I sure 
of my wish. I've had j ust 104 sta- 
'ons. There's about a station to 

(Cah 
number on dial. I get KFI 

l.) every night. Had I'WX lost 

dtloud- FRANCIS ARM- 
tt RUSTER. Cleveland. Ohio. 
'.S. You pack your setswooderful. 

HE KNOWS SETS -READ IRIS 
I have built radios since they first 

ñ e their appearance and it has 
been pleasure to build, repair 
nod sell them. For quality. eel,- 

vi ty and sensitivity it is my firm 
belief that the Mirato cannot be 
.celled. I have proven beyond any 
hadow'of doubt that is will out - 

dorm any other radins. I bring in 
he farthest distance with little or 
o effort. The Miraco also gt c 
one quality. -URBAIN BAIUL. 
r., Fall River, Maas. 
'RACO EXCELS EXPENSIVE RADIOS 
he Mimeo set and loud speaker t anything around here, regard - 

esa of price. Have tried them out 
gainst a $200 outfit. Havelogged 

140 stations. coast tocoast. -R. J. 
CARIUERE. Bathgate, N. D. 

NEARS CUBA, . 
Afri ndvisitad here that as close to 
$300 in a radio -but no better tone 

d no plainer than the Miraco. 
Ilave gotten 
118 stations 
We get Mes- 
ico City. 
Winnipeg. 

and 
Havana. Cu- 
ba -all of these so 
plain. -MRS. 
CLEM COR- 
RELL, Mor- 
ristown, lnd. 

CUTS TNRU NEW YORK LOCALS I can get distance thru the locals 
when they are all on early In the 

CVemng.- J.F.LOGAN. Rock- 
away Beach. New York. 

or Battery Set! 
America's big, old, reliable Ra- 
dio Corporation* (8th successful 
year) guarantees in its big. 
powerful, latest6. land 8 tube 
Miraco seta "the finest, most 
enjoyable performance obtain- 
able in high grade radios." 
Unless 30 days' use in your 
home ally satisfies you a Miraco 
is unbeatable at any price for 
beautiful. clear cathedral tone. 
razor -edge selectivity, power- 
ful distance reception, easy 
operation etc.- don'tbuy itl 
Your verdict final. Save or 
make lots of money on sets and 
equipment -write for testimony 
of nearby users and Amazing 
Special Factory Offer. 

to Coast. Canada to Mexleoo 
loud and clear -with the mag- 
nificent cathedral tone quality 
of costliest sets. Don't con- 
fuse Miraco's with cheap. 
"squawky" radios. Mimeo's 
have finest parts, latest ap- 
proved shielding, metal chassis. 
etc. -as used in many 3200 sets. 

Deal Direct 
with Big Factory 
Your Miraco reaches you com- 
pletely assembled. rigidly test- 
ed, fully guaranteed. Easy to 
connect and operate. 30 days' 
trial free. 3 year guarantee if 

Mimeo's work uall fine you buy. You take no risk, you 
on "AC" electric house rock bottom money-say- current or with batteries. Ing prices by dealing direct Take your choice. Many thou- with one of radio's oldest, most sands of Miraco users -who successful builders of fine seta. bought after thorough com- 8th successful year in the radio 
parisons-eenjoy programs Coast manufacturing business. 

/ta/y ¡P,rf Write ,r V toRtiOrC Cot OureSpecial Wholesale 
ices! 

Pew MIDWEST RADIO CORPORATION, Cincinnati, O. 
BEAUTIFULLY ILLUSTRATED CATALOG 

AND AMAZING 
SPECIAL OFFER reel DAYS' TRIAL, Special Wholesale Price Offerto User- Agents, flank Eeferences,testimony of nearby Miracousero 

a-au the proof you want -sent wall catalog. 

`mail to ' an rightnowe 

Another Big Bargain? Lamous pow. 
erful big Mirato Super 6. 1928 model- , 
ultra selective! Thousands find it out- gs 
performs seta of much higher price. 

30 Days' Trial Free. Fully 
Guaranteed. 1 

MIDWEST RADIO CORPORATION 
Pioneer Budder, of Sers 

u, 404-K Miraco Building. Cincinnati, Ohio, 

B,gDus` °áenú 

MMmACO "Powerplue" sets 
-bothin Band 7 tu bemodels- 
havemagnificently beautif ul, elearcathedraitonoquality. Turn 
ope dial for stations everywhere. 
Ultra -selective. Mimeo multi - Utagedistanceampli0cction gives 
power -pplus "on ar- ofistations. 

Latest all-metal shielded chassis. illuminated dial. Fully ran - 
teed. Try one free for JO dayal 
Choice of beautiful cabinets 

Electrify Any Radio 
,th 

MIDWEST 
die Light Socket 

ref/ : Power Units 
p ar" 

..A.. "B and C" 
power. direct from 
light socket, with- 
d á outs. dee 

MM iuweetá batteries Mm Unigmt r-ade -S stlnel,dependable. uwet is veer- runs, fully guarani ed, 

NIS COUPON 
IS NOT 

AN ORDER 
Without obligation, send free catalog, AMAZING SPECIAL OFFER, testimony of 
nearby Miraco users. User U Agent ..- Dealer 

NAME 

ADDRESS 
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CC Tubes 
Avg. of 27 
Other Makes 7- 

THE above chart graphically illustratet the longer life and 
steadier, performance of CéCo Tubes as shown by an 

unbiased test of CeCo Tubes in comparison with twenty -seven 
other makes. 

The test vas conducted by a nationally known set manufacturer 
(Name on request). 

CeCo Tubes prove to be as efficient after 1,000 hours of uie.as 
when new. In fact, hundreds of instances have been called to 
our attention by users where -CeCo Tubes have performedtfor 
over 2,000 hours without apparent deterioration. 

Experiences like these, together with a noticeable improvement 
of tone, clarity and volume resulting from the use of CeCo 
Tubes, have secured the recommendations of well -known 
radio authorities such as 

ARTHUR H. LYNCH GERALD M. BEST. HERMAN BERNARD 

GLENN H. BROWNING KENNETH HARKNES.W.KEITH HENNI:Y 

LAWRENCE M. COCKADAY VOLNEY HURD JAMES %11LI.EN 

There's a CeCo Tube for Every Radio Need 

GENERAL PURPOSE TUBES POWER TUBES 
SPECIAL:PURPOSE TUBES RECTIFIERS 

A. C. TUBES 

Ask your dealer to help you select the types best suited to your set. 

C. E. MFG. CO., INC., Providence, R. I. 
Largest plant in the world devoted exclusively to making of Radio Tubes 
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