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as to performance-- 

That, in a nut -shell, is the reason why Cunningham Radio Tubes won the complete confidence of 
radio owners away back in 1915 and why they hold this confidence today. 
Radio tubes face a most extraordinary task. They must have rugged strength -a strength that will en- 
dure through hour after hour of gruelling service. Yet they must also have accuracy that transcends 
all normal scientific standards. Cunningham Radio Tubes meet these exacting requirements year after 
year. By sheer merit, they have won their way into the sockets of America's finest radio receivers. r 

NEW YORK CHICAGO SAN FRANCISCO 

Manufactured and sold under rights, patents and inventions owned and /or controlled by Radio Corporation of America. 
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HEN the public was paying inflated prices for 

1' radio equipment in 1922, Tower inaugurated a 
sales policy revolutionary in the extreme. Instead of 
marketing a headset at a high price, the best possible 
pair of phones was designed, priced at less than half 
competitive prices, and then produced on a volume scale 
hitherto unknown. In an incredibly short time Tower 
became the world's largest exclusive manufacturer of 
headsets. 
Today, with equal foresight, confident that highest quality at lowest 
cost is forever the "best policy," Tower offers a new Cone Speaker - 
the outstanding value in radio reproduction with all the quality of 
many speakers costing two or three times as much. 

See and Hear the Tower Cone. 
On sale from coast to coast. 

TOWER MFG. CORP. 
Boston, Mass. 

r 
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This little double - 
dreult 1 -tube set 
aas made long - 

distance records. 

4-tubes, Amaz- 
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equipped! 
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POET 
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portable form. 
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adio frequency.. 

Ltro stages non - 
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eeu don. two 
stages audio fre- 
quency amplifica- 
tion. 
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5 -tube, 1 dial, 
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cascade amplifi 
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lating and non 
radiating. 
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e y >ltisicone 
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empan usent for 

batterie, solid 
mahogany console. 

Double drum sta 
t h o n selector. 
Musicone a n d 
moan for batteries 
and accessories. 

-inch size. 
$12.50. S u p e r 
Musicone, $14.75. 
Musicone Deluxe 
$23.50. A l s o 
beautiful console 
with room for 
batteries and ac- 
cessories as below. 

Embodies t h e 
Musicone in a 
f eautlful console 
of two -tote ma- 
hagony finish and 
provides room for 
batteries and ac- 
cessories. 24% 
inches long in- 
side. 
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One - dial 
control. You 
find your sta- 
tion, then write 
its letters on the 
graphic dial, locat- 
ing it once and for 
all, fo tarit to when - 
ever your fancy dic 
tates. 

S 

The new Crosley all -metal 
shielded chassis not only aids 
in producing astounding 
selectivity, but standardizes 
manufacture and helps Hake 
possible the price of $50. 

Slightly higher west of the Rockies. 
Never before, at anywhere near this 
price, has a radio set possessed all 
these advantages: 1. Single -dial con- 
trol with graphic station selector. 2. 
Metal -shielded chassis, contributing 
to amazing selectivity and reducing 
cost. 3. Crescendon control, produc- 
ing exquisite volume from distant 
stations. 4. Crosley Acuminators, 
which sharpen tuning and increase 
selectivity. 5. Power tube adaptability. 
6. Beautiful, solid mahogany cabinet 
of distinguished design and exquisite 
two -tone finish. 

One Dial Control! 
s s Sin this amazing 5 -tube set at $50 
Already the new 5 -tube Crosley set, at $50, has 
met such a tremendous demand as to confirm 
the prediction that it will replace thousands 
upon thousands of sets now in use. 
Confronted by high prices, many people who 
desired to replace their old sets have hitherto 
hesitated to do so. Now . in the new 
Crosley "5 -50" . they find the features 
and qualities they desire, formerly exclusive to 
very high -priced sets . . . available at 
small investment. 
The incomparable joys of Single -Dial Con- 
trol ! Uncanny selectivity, resulting from its 
metal -shielded chassis and the surpassing effi- 
ciency of the Crosley circuit's advanced de- 
sign! Exquisite volume, thanks to the match- 
less Crescendon! Crosley Acuminators, 
power tube adaptability . . . all the attri- 
butes of radio at its best . . . for $50. 
In all the Crosley line no instrument repre- 
sents a greater triumph than this wonderful 
5 -tube set. Examine the line in full, as illus- 
trated in the marginal column at the left . . . 

each item a victory for mass production in re- 
ducing radio prices. Then see the Crosley 
line at Crosley dealers . . . including the 
new "5 -50" . . . now on display! 
See it . hear it. View the refreshing 
beauty of its solid mahogany cabinet. Oper- 
ate it yourself. Watch the stations, written in 
on the graphic dial, parade before you and 
usher in their programs with unerring accur- 
acy. Sharpen the selection with the Crosley 
Acuminators. Release inspiring volume by 
means of the Crescendon. 
Know what heights . in tone, volume, 
selectivity and sensitivity . . . radio of 
moderate price has reached! 

THE CROSLEY RADIO CORPORATION. CINCINNATI - POWEL CROSLEY, JR. 
Crosiey manufactures radio receiving sets, which are licensed under Armstrong U. S. Patent No. 1.113.149 or under patent applications et Radio Fieguency Laboratories, Inc., and other patents issued and pending. Owning and counting station WLW first remote control super- power station in America. All prices without accessories. 

CROSLEY FEATURES 
THE "CRESCENDON" 

When, on ordin- 
ary radios, ears 
must strain to 
catch a station 
miles away, a 

turn of the Crescendon on 
Crosley radios instantly 
swells reception to room - 
filling volume. 

ten 
An exclusive Crosley Pas- 
ture. ALL-METAL 

SHIELDED CHASSIS 

This truly great 
radio achievement. found 

in several Crosley sots" 
furnishes a substantial 
frame for mounting ele- 
ments. produces excellent 
alignment of condensers. 
shields the units from 
each other, prevents inter - 
stage, improves the sta- 
bility of the circuit, in- 
creases selectivity and 
saves costa by standard- 

izing this phase of man- 
ufacture. 

THE SINGLE -THAT, 
STATION SELECTOR 

Nothing in ra- 
dio equals the 
joy or the con- 
venience o f 

single dial control. Cros- 
ley single drum control 
enables you to find the 

stations sought without 
log book or "tuning." 
The "ACUI5IINATORS" 

Crosley Acuminators 
Provide sharp tuning where reception 
spreads broadly over 
dial. easily tune out 
local and bring in far 

stations. Ordinarily, once 

adiusted and they need 
not be touched again. 
USE OF POWER TUBE 
Power tube adaptabi- 

5 marks the 
"5-50", 

marks 
' 5-75" and 

"RFL" sets. This 
feature typifies Cros- 
ley provision for beat 
radio reception at moder- 
ate cost. 

President 
For Catalogue 
write Dept. 22 

QUALITY 
AND BEAUTY 
IN CABINETS 

LND CONSOLES 
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THE NEARLY PERFECT TRANSFORMER 

441 

supreme 
-yes, but why? 
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AMPLIFICATION CURVES. (BASED ON A MUSICAL SCALE.) 

Audio Frequency 

Transformer 

A.F .3 
$12 r 

rwIS graph is drawn on the musical scale -the only accurate 
ay of showing the full value of each tone which your sec 

receives. Note that the evenness and fullness of amplification 
extends throughout the range of the organ, the cello, and the 
human voice. 

<Jlnalize there facts about the 

FERRANTI TRANSFORMER 
FTER all is said, what is the truth about this 

transformer question? Is it important to you 
to get merely mediocre reception from your 

set, or do you value getting the very best from it 
that you possibly can? 

The Ferranti Transformer is the Nearly Perfect 
transformer -nearly perfect because its amplification 
curve is almost a straight line. No other transformer 
approximates this degree of perfection. 

And when you consider the fact that the scale of 
measurement is based on the musical scale, show- 

ing as it does true transformer value as applied to 
any tone which you can possibly receive in your set, 
you will appreciate that this is the only fair method 
of testing transformer performance. 

The Ferranti Transformer does more than act as 
a superior transformer. It is designed to produce 
that depth of tone quality which is lacking without 
a worthy transformer. From the low notes of the 
organ and the kettle drum to the high pitch of the 
flute and the human voice, Ferranti Transformers 
"carry on" faithfully. 

We welcome inquiries from responsible dealers and jobbers 

No Better Transformer is Available at any price 

FERRANTI, INCORPORATED 
130 West 42nd Street New York, N. Y. 

THE NEARLY PERFECT TRANSFORMER 
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RADIO NEWS READERS' BUREAU 

Time and Postage Saver 
IN every issue of RADIO NEWS 

you undoubtedly see numerous 
articles advertised about which you 
would like to have further information. 
'to sit down and write an individual 
letter to each of these respective con- 
cerns, regarding the article on which 
you desire information, would be quite 
a task. 

As a special service to our readers, we 
will write the letters for you, thus sav- 
ing your time and money. 

Just write the names of the products 
about which you want information, 
and to avoid error the addresses of the 
manufacturers, on the coupon below 
and mail it to us. 

If the advertiser requires any money or 
stamps to be sent to pay the mailing 
charges on his catalogue or descriptive 
literature, please be sure to enclose the 
correct amount with the coupon. 

We will transmit to the various adver- 
tisers your request for information on 
their products. 
This service will appear regularly 
every month on this same page in 
RADIO NEWS. 
If there is any Manufacturer not ad- 
vertising in this month's issue of 
RADIO NEWS, from whom you 
would like to receive literature, write 
his name, address and the product in 

y the special section of the coupon below. 

TEAR ALONG THIS LINE 

TO READERS' SERVICE BUREAU, 
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y 

WRITE YOUR NAME and ADDRESS HERE: 
FROM NAME 

ADDRESS CITY, STATE 

Gentlemen : Please advise the firms listed below that I would like to receive detailed information on their product as 

xrr-tt-'zs 

advertised in the issue of RADIO NEWS. 

DO NOT USE THIS 
NAME 

COUPON FOR TECHNICAL QUESTIONS 

ADDRESS 
(Street - City - State) 

List here specific article on 
which you wish literature. 

If Catalogue 
of complete 
line is want- 
ed, check in 
this column 

Check here 
if you are 
a dealer 

Your Dealer's Name 

Address 
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HERE'S WORK THAT IS 
ALMOST ROMANCE! 

Now Owns a Radio 
Store 

The Radio business is rushing 
just now. Building many Super 
Heterodynes, also doing installa- 
tion and repairing. To your 
course I owe all my success in 
the Radio profession." A. J. 
Ommodt, Bowman, N. Dak. 

Controls First Car by' 
Radio 

"I operate the portable broadcast. 
i ng station in rear car, driving 
front car by Radio control. Will 
operate this car from New York to 
' Frisco -I3 months trip. Then w-e 
take the car around the world -a 
three years' tour. I owe it all to 
you." Leo Paul, New York City. 
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You Can PoWbat 
TheseMen Did! 

I YillTrainYou at 'Home 
toill aPay Rad ioJob 

Get into the great new Big -pay Industry- Radio. If 
you're earning a penny less than $50 a week, clip 
coupon now. Send for AMAZING FREE BOOK, 
"Rich Rewards in Radio." Why go along at $25 or $35 

or $45 a week, when you could earn $50 to $250 in the same 
six days, as a Radio Expert? Hundreds of N. R. I. 

trained men are doing it -why can't you? I'll train you just 
as I trained them -just as I trained the men whose letters 
you see on this page. I'll teach you quickly at home in 
your spare time to be a Radio Expert, and draw down big 

money for the easiest and most fascinating work in the 
world. 

ege' 
Instruments 

Given FREE of 
Extra Cost - 
All instruments 

shown here and others 
sent to all my students free of extra cost under short time special offer. Clip coupon now -find out all about this big un- equalled offer while you still have time to take advantage of it. This training is intensely practical -these instruments help you do the practical 
work. 

My Radio Training is the "Famous Course That Pays for Itself" 
Make more money quick when 

you take up tits practical course. 
I show you how to in- 
crease your earnings almost 
from the start of your cours e throngh practical pointers I give you. 

Howard B. Luce of 
Friedens, Pa., made $320 in 7 
weeks during his spare time. 
D. H. Suitt of Newport, Ark., writes "While taking the course I earned in spare time work approximately $700." Earl Wright of Omaha reports making 
8400 in a short time while taking his course -- working at Radio in his spare time only! 

$50 to $250 a Week as 
a RADIO EXPERT 
It's the trained man, the Radio Expert, 

who gets the big jobs of this profession - 
paying $75, $100, $200 a week and up. Free book 
gives all the facts. Every day N.R.I. trained 

men are taking good places in the Radio field -men 
like you -men like those whose stories I show you 

here. You can prepare just as they did by new prac- 
tical methods, learn right at home in your spare 
time. Lack of experience no drawback -common 

schooling all you need. Our tested clear methods 
make it easy for you. We guarantee to train you 
successfully. Big Free Book contains all the 

proof. 
Clip Coupon Now 
for FREE BOOK 

Most amazing book on Radio 
ever written -full of facts and 

pictures -tells all about the great Ra- 
dio field, how we prepare you and 

help you start. You can do what 
others have done -GET THIS 
BOOK. Send coupon today -no 

obligation. 
J. E. Smith, Pres. NATIONAL RADIO INSTITUTE 

Dept. OW -1 
Washington, D. C. 

$70 in one Day for T. M. Wilcox 
" I am in business for my- 
self and recently made 
$70 In one day. I was a-i 
electrician of rich exper- 
ence and was occupying a 
splendid position as tele- 
phone superintendent 
when I enrolled with your 
course believing it would 
open up greater oppor- 
tunities -have not been 
disappointed. Estimate 
that Radio will be worth 
tens of thousands of dol- 
lars to mein the next f err 
years." T. M. Wilcox, 
Belle Island, Newfound- 
land. 

Chief Operator 
at Station WGR 
"Am sending a photo- 
graph of station WGR 
where I am now Chief 
Operator. I am proud to 
say that your course is 
the reason for my suc- 
cess." Edward Stanko, 
Hotel Statler, Buffalo, 
N. Y. 

Photos ow, Graduate 
F. Spadoni in his own 
Radio store at Chicago, 
III. 'Your course gets 
the credit," says Spadoni. 

Sylvester Senso, 207 Elm St., Kaukana, Wis., made $500. These records not unusual -these men are a few of hundreds. 
And when you graduate, my big Free Employment Department helps you get the job. You get just the same preparation and assistance toward success we gave C. C. Gielow, Chief Operator of the Great Lakes Radio Telegraph Co., E. W. Novy, Chief Operator of Station WRNY, Erle Chambers, Radio Engineer for Stewart- Warner, J. E. Fetzer, Chief Engineer of Station WEMC. The National Radio Institute, established 1914, today offers you the same opportunity these men had undera bond that guarantees you full satisfaction or money refunded. It's your big chance to get into the great Radio field -mail coupon TO- DAY for my big Free Book and proof I 

RICH 

Kimball With WMAQ 
Chicago 

"Accepted a position with the 
Chicago Daily News Station WM- 
AQ. My Income practically dou- 
bled, thanks to your fine course. I 
handle all consultation also do op- 
erating." Keith Kimball, Station 
WMAQ, Chicago, Ill. 

Promoted to Big Job 
"Just been made Sales Mana- 
ger of this Radio firm -re- 
ceived a very good increase 
in pay. Up to present 
have been getting salary 
which in 3 months en- 
abled me to purchases 
new car.." R. Jones 
Bay City Mich. 

MAIL THIS NOW 
J. E. Smith, President 
NATIONAL RADIO INSTITUTE 
Dept.OW ¡Washington, D. C. 

Dear Mr. Smith: Without obligating me in 
anyway, send me your free book "Rich Re- 

wards in Radio" and all information about your 
practical, home -study Radio course. 

Name Ago 

Street Address 

Town State 
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Many will Start 
But Few can Finish 

IN the development of the radio industry, many 
have started but only those will finish who are 

building on a foundation of servicewhich will stand. 

IT is one thing to sell a radio instru- 
ment but quite a different matter 

to keep that instrument working per- 
fectly in your home. Any new radio 
should deliver satisfaction but only 
trained service will keep it doing so- 

In the rapid development of the 
radio industry the demand has been, 
in the past, generally more than the 
supply. It is only natural that little, 
if any, attention should have been 
paid to the one most vital require- 
ment- trained service. 

Four years ago Ozarka Inc. recog- 
nized the necessity of service -trained 
service, with the result, that now 
we have a trained service organization 
of 4364 men. One of these men is near 
you, ready and willing to deliver 
Ozarka service. 

These men are not radio wonders who know 
all about all radio instruments. They make 
no claim to be able to service any radio 

Radio News for November, 1926 
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instrument but they do know the Ozarka 
perfeètly. 

Radio is no different to any other mechan- 
ical device -sometimes little things will go 
wrong, serious to the owner, but very easily 
and quickly repaired by a trained service 
man who knows that instrument as he should. 

In the mad rush of selling radio very little, 
if any, attention has been paid to service. 
A trained service organization requires time 
to develop and train -it has taken us four 
years to train 4364 men, who today con- 
stitute the Ozarka service organization. 

Ozarka instruments are only sold by these 
trained service men by demonstration in 

your home -the only place where you can 
decide what a radio should do. 

The Ozarka representative will gladly set 
up an Ozarka in your home. He will not 
operate it but let you do all the tuning. Only 
in this manner can you decide if its tone, 
volume and ease of tuning is what you expect 
of a radio. Bring in station after station until 
you satisfy yourself of what it will do for 

distance. then discuss with him the most 
important matter of all- service -trained 
radio service. 

I N G O R P O R AT 
120 Austin Avenue A 

EED 
CHICAGO, ILL. 

x13250 F. O. B. Chicago. Ozarka Senior 
5 Tube Model complete withLoud 

Speaker and all accessories. 
Also built in a 7 Tube Model 

$100 F. O. B.Chicago. Ozarka iunior 5 
Tube Model complete with built -in 

speaker and all accessories. 

x215F.O. B. Chicago. Ozarka Console 
DEPP J 5 Tube Model, solid walnut cabinet, 
complete with all accessories. 

Also built in a 7 Tube Model 

We have a few Openings 
for the Right Men 
WHILE there are today 4364 Ozarka 

representatives, some territory is still 
open. We want men who believe in 

the future of radio -men who are tired of 
working for some one else -men who would 
like to add to their present income by de- 
voting their evenings to Ozarka. 

At the start you can keep your present position. 
Later on, after you have proven what you can do. 
then you will give us all your time because it will 
pay far more than your present position. 

The man we want may not have much money 
but he is not broke. Fle has lived in his community 
for some time -he has a reputation that his word is 
good. He may not have made any startling success 
but he has never "put over something' just to 
make money. He may know nothing about radio or 

to study we are willing to 
he is 

with- 
out cost. 

The field in radio is wide open for the trained 
man. The success of the 4364 Ozarka representatives 
proves what men can do. If you are interested. ask 
for a copy of the Ozarka Plan. a 100 page book 
which tells a true story of how big money and a 

permanent business can be built in radio. It is a 
story of life; of why some men fail while others 
succeed. This book has shown many men how to 
start making extra money immediately and within 
a very short time establish a business of their own. 
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COMING DEVELOPMENTS IN RADIO 
By HUGO GERNSBACK 

IT is well known that, for the past few years, no revolution- 
ary improvements in radio or revolutionary radio inven- 
tions have been created. Old, well- tried -out, and reliable 
devices, which have been known to the art for many years, 

have been perfected gradually; and the development of radio 
receivers, today, may be said to follow very much along the 
same lines as that of the phonograph and the automobile. 

It is this process of slow evolution that we may expect in the 
future, as well, and the old adage also holds true in radio: 
"Aratura non facit saltum "- which, translated, says that Nature does 
not make jumps. In other words, all developments are part of 
a slow- moving plan of evolution. Even revolutionary inven- 
tions, when they do come along, will be found in the end to be 
not half as great a departure as they were thought to be at first. 

When broadcasting was initiated, the prediction was freely 
made that radio would soon become a tremendous instrument 
for the purposes of education. It was foretold, on all sides, that 
every school would have radio outfits installed, by means of 
which the pupils would be instructed by lec- 
tures from a central place, where some men 
of great eminence would lecture, so that the 
classes all Over the country would get the 
same information simultaneously. 

While this idea is feasible in theory, so far 
it has not been put into practice; though the 
question is often asked by many people in 
all walks of life, "Why is there not more in- 
struction and more education from our big 
stations ?" Let us analyze the problem, and 
see what really is wrong. We find at once 
that very few stations today give any great 
number of lectures. If these are given, 
they are usually limited to fifteen minutes' 
duration, and very seldom run much longer. 
The broadcast directors seem to have ac- 
quired from experience the idea that a 
listener will not stand for longer talks 

station is audible. You will immediately notice a background 
of sound "mush," whose intensity depends greatly upon your 
location, the season, and many other conditions. If you are 
located in a great city, all the man -made static in the neighbor- 
hood will be collected on your aerial or loop, and will make 
itself heard in the loud- speaker. Every time some one lifts a 
telephone from its hook, every time some one rings a bell, runs 
an elevator, starts his automobile or tunes his radio, every time 
a trolley car passes by, and from many, many other similar 
electrical disturbances, a slight noise is produced in the loud- 
speaker. 

Then too, atmospheric electricity makes itself known by even 
louder noises in the loud- speaker. Of course there is not al- 
ways an abundance of static; but there is always some static 
electricity in the air, which, even during the best season, makes 
some impression upon the loud- speaker, loud enough to be 
heard. 

The conglomeration of all these static noises comes out of 
the loud -speaker at the same time as the re- 
produced words; and in this fact the present 
deficiency of radio sets lies. We have no 
means as yet to stop this so- called static 
"mush," which blends with the transmitted 
voice, making it hard for us to understand 
perfectly the spoken word. The conditions 
are the same as if some one were speaking in 
a large room with every one else talking at 
low voice, making it almost impossible to un- 
derstand the orator. or possible only with 
difficulty. At such a time, listening is no 
longer a pleasure, but becomes hard work. 

In the modern radio set, furthermore, we 
have another producer of disturbing sounds, 
and that is the vacuum tube. Marvelous in-. 
strument that it is, the tube is not perfect, 
for nothing in this world ever can be. The 

. . . in zehich the Editor 
points out that there have not 
been any revolutionary improve- 
ments in radio and it is likely 
there will not be any; wherein 
it is shown why lectures and 
talks of more than 15 minutes' 
duration are not popular; in 
which this is analyzed; that the 
reason for it is the static "mush" 
sound background, making lis- 
tening difficult; and Izow it is 
hoped that in a few years this 
deficiency will be overcome ... 

than fifteen minutes; and many directors 
maintain that even this is too long. 

On the other hand, the majority of listeners, when ques- 
tioned, will tell you that they wish to be entertained, or that, if 
they do listen to lectures, these tire one too quickly. The latter 
statement is full of meaning for those who can read the signs 
aright. 

Let us take a typical case. You sit in front of your loud- 
speaker and listen to a highly instructive, important lecture. 
Or, if you wish to observe scientifically, try it with one of your 
friends. Then watch his face carefully, and you will find that 
at no time during the lecture is he completely at ease. He has 
to strain to catch the words as they come from the loud- 
speaker, and very often an annoyed expression will come over 
his face. You can tell from his features that he is not being 
entertained. It is really hard work, nowadays, to listen to any lec- 
ture, throughout the greater part of the year. There are seasons 
when it is not quite so difficult; but we must be frank in admit- 
ting that during most of the time we would much rather listen 
to music, for we do not have to strain our attention to follow 
the motif, as we do when listening to a more or less dry lec- 
ture. 

What is the reason for this? Let us presume that the radio 
set is not at fault, or, at least, not greatly. Let us also presume 
that we have a first -class loud- speaker, which reproduces per- 
fectly. Then, what is wrong? 

The answer is simple. Turn on your radio set at any time 
during the evening, and set it at a point on the dials where no 

radio tube, due to its inhe.rent sensitiveness, 
also gives rise to characteristic sounds com- 

monly known as "tube noises." Even without the static "mush" 
background, there are always noises produced by the tubes 
themselves. Every time a metallic particle is thrown off from 
the incandescent filament inside the tube, a noise is caused in 
the loud- speaker. There are various other tube noises, such as 
those produced by the slight jarring of the building in which the 
radio set is located, by temperature changes, etc. All of these 
causes give rise to some little current impulses, which, being 
amplified, produce a "noise level" of their own in the speaker. 

As long as all of these disturbances prevail, it will be im- 
possible to put on lectures that can be enjoyed by a very great 
number of people. While the imagination has to work hard to 
supply the missing words which the ear does not catch. study- 
ing by radio is too much of a task; and the public would mach 
rather listen to music and other entertainment. 

It seems to me that the greatest task of the radio engineer 
at the present time is the elimination of the extraneous, para- 
sitic noises, which now issue from every loud- speaker over the 
whole world. Nor is the task hopeless. It seems possible that 
it can be accomplished by the use of correct filter circuits, in- 
stalled in the radio sets. We already know that static. whether 
natural or man -made, is of a certain frequency; and it should 
be possible to suppress any such frequency by methods similar 
to those used today in our "A" and "B" eliminators, in which 
the hum and other undesirable noises are filtered out success- 
fully. 

Mr. Hugo Gernsback speaks every Monday night at 9 P. M. from Station WRNY on various radio and scientific subjects. 
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Television en Route 
The "KAROLUS CELL" Betters Reproduction 

By PAUL J. G. FISCHEL 
THE day of Television is rapidly ap- 

proaching; it will be with us very 
shortly. Several important inven- 
tions, made by German scientists, have 

practically removed the last difficulties in the 
field of "phototelegraphy" and have served 
to open a promising field of investigation. 
Though the developments made are still con- 
fined to the laboratory, the experiments con- 
ducted have been entirely successful and cer- 
tainly indicate the practicability of the 
system. 

I will explain in the following paragraphs 
the new "phototelegraphic" apparatus worked 
out by the Telefunken Co. in Berlin, with 
which tests were carried on between Königs- 
wusterhausen, near that city, and Vienna, the 
capital of Austria. 
THE SPEED PROBLEM IN COMMERCIAL 

RADIO 

Present forms of automatic radio telegraph 
systems permit a transmission and reception 
speed not greater than 100 to 150 words per 
minute, and sometimes much less, as the 
actual speed depends on atmospheric condi- 
tions. Bad atmospherics partly or entirely 
destroy the telegraph signals, and for this 
reason high -speed communication is greatly 
hindered. 

The Telefunken system of phototelegraphic 
transmission is far more reliable, as it is 
practically independent of atmospheric con- 
ditions. Static and other forms of electrical 
disturbances cause only small black dots and 
thin lines on the received photogram, which 

in no way detract from the legibility. Not 
only is this new system more reliable, but it 
is far superior to present automatic systems, 
as it is possible to attain a transmission and 
reception speed of 400 to 600 words a min- 
ute. 

The speed of the system can be materially 
increased if the transmission and reception 

16 square inches are required for 200 words, 
and two or three times this area is reproduced 
in a minute, at regular commercial speeds. 

So well does this system retain the forma- 
tion of the original script transmitted that 
the received photogram can be used immedi- 
ately for reproduction in newspapers or 
magazines, whether it be of handwriting, 

DETECTOR AMPLIFIER 

I / 
ELECTRIC ARC 

KAROLUS CELL 

LENS 

l \ 

NICOL PRISMS 

ROTATING 

CYLINDER 

The receiver circuit. Notice how the plate of the last vacuum tube is connected to the condenser 
of the Karolus -cell. The variations in the plate current cause a corresponding change in the trans- 

parency of the cell, by the phenomenon of polarization. 

is done on a short wave -length, less time 
being required in such an instance for the 
complete transmission and reception of a 
photogram of a given area. In fact, it has 
been found possible to transmit 400 words 
within the space of a few seconds. About 
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At the left is an unre- 
touched reproduction of 
a photogram of the Ger- 
man radio engineer, 
Count Arco, a director of 
the Telefunken Wireless 
Co. This portrait was 
transmitted by the pro- 
cess described in this ar- 
ticle from Königswpster- 
hausen, which is near 

Berlin, to Vienna. 
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type, a photograph or a sketch. Of course, 
where exactness is demanded in the transmit- 
ted material, such as scientific sketches or 
photos of artistic value, the weather condi- 
tions must be favorable; as it can be seen 
that small dots or thin lines might be ruinous 
to the reproduction at the receiving end. 

ADVANTAGES OF THE TELEFUNKEN 
SYSTEM 

Various systems of phototelegraphy now id 
use in Europe and America have reached a 
high point of development ; but there are two 
distinctive advantages which go to explain 
the superiority of the Telefunken system. 
The first is the possibility of sending from 
the original telegraphs directly, without any 
form of photographic or other preparation; 
the second the very high sending- speed, 
coupled with the perfect quality of reproduc- 
tion. 

The improved operation of the transmitter 
is attributed to the new ring- shaped photo- 
electric cell developed by Dr. Schröter of 
the Telefunken Co. (See Fig. 1). The high 
speed and quality of reception is made pos- 
sible by the light relay invented by Dr. Kar- 

,1111111,111,11111111111/1111111,111111111,1111111m1111m1111/1,1,1,111111,,,,,,N,i 

Fig. 3A. This is the electric -arc 
projector of the transmitter shown 
in Fig. 3 (opposite page). Its in- 
tense ray is thrown upon the pro- 
jecting object lens (See Fig. 4) 
and passes through the tiny 'pu- 
pil" of the "electric eye" - the 
photoelectric cell of. Fig. 1. It is 
then reflected with varying inten- 
sity (depending on whether it falls 
on an area black, white or grey) 
from the spot on the mounted 
telegram on which it is focused, 
to the coated surface of the pho- 
to- electric cell. The variation of 
current thus caused is used after 
amplification to modulate the 

transmission. 
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olus of Leipzig, called after him the "Kar- 
olus Cell." (See Fig. 2). It makes prac- 
tical use of what is known as the "Kerr 
effect," and is entirely free from mechanical 
inertia in its operation. 

THE TRANSMITTER'S "EYE" 
The transmitter consists of a large cylin- 

der enclosed in a light -proof box (See Figs. 
3 and 4). An electric motor rotates the 
cylinder and at certain intervals changes its 
lateral position. On the cylinder is mounted 
the telegram or photo to be transmitted. 
The light from an electric arc is concentrated 
on the face of the cylinder by means of a 
system of lenses. The photo -electric cell or 
"optical microphone" is mounted between the 
arc light and the cylinder so that the con- 
centrated light rays have free passage 
through the center of the ring- shaped elec- 
trode. 

The spot of light thus directed on the tele- 
gram is only .008 -inch square, thus cover- 
ing a mere thread -line of the cylinder sur- 
face. The rays of light reflected from the 
cylinder strike the outside surface of the 
ring- shaped cathode of the photo -electric cell 
and affect the potassium coating, which emits 
electrons when exposed to light, in exact 
correspondence to the light and dark spots 
on the telegram traversed by the ray of light. 

The anode of the photo- electric cell is 
formed by a grid of fine wires which readily 
allow the reflected rays of light to pass 
through to the cathode, but take up the 
electrons emitted by the potassium. The 
variations of current thus created in the 
circuit of the cell are passed through suit- 
able audio- frequency amplifiers and in turn 
modulate the radio -frequency currents gen- 
erated by the transmitting tubes. 

THE KAROLUS CELL 
The same arrangement of cylinder, driv- 

ing motor and electric arc is used at the re- 
ceiving end. (See Figs. 5 and 6). The ro- 
tation of the receiving and transmitting cyl- 

An unretouched reproduction of a photogram, 
which was sent by the process described in the 

accompanying text. 

inders is brought into synchronism in a very 
simple and ingenious manner; no transmis- 
sion of separate synchronising signals is 
required. 
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Above is shown the circuit employed in the transmission of pictures by radio. Notice the peculiar 
construction of the photoelectric cell and its connections. 

Again several lenses concentrate the rays 
of the electric arc towards the surface of 
the enclosed light -proof cylinder. on which a 
negative film is mounted. With the system 

Fig. 2. The Karolus -cell. Note the two conden- 
ser- electrodes inside the glass cell and the ter- 
minals for connection to the receiver. The handle 

allows adjustment of the electrodes. 

of lenses is incorporated the sensitive light - 
relay, ..the Karolus cell, which is con- 
nected to the output of an audio amplifier, 
following the radio receiver. The modula- 
tions of the transmitter's carrier wave thus 
cause amplified potential changes across the 
two electrodes or condenser plates in the 
Karolus cell. The cell itself is formed of 
glass and filled with carbon disulphide. The 

rays of light which have to pass the cell, 
that is to say, the small space between the 
condenser plates, are previously polarized by 
suitable Nicol prisms. Due to the already - 
mentioned "Kerr effect," the polarization 
plane of the light rays is rotated or twisted 
in accordance with the potential change: 
across the condenser plates. This varies the 
intensity of the light leaving a second pair 
of Nicol prisms following the Karolus cell. 

The rays controlled by the cell are now 
directed, point by point and in thread -lines 
of exactly the same dimensions as in the 
transmitter, upon the reception film, forming 
a negative from which any desired number 
of positive prints may be made. 

As the Karolus cell is entirely free from 
mechanical inertia it can handle a nearly 
unlimited frequency of applied- potential 

Fig. I. The photoelectric cell invented by Dr. 
Schröter. Note the potassium cathode on the 
inner glass surface, the grid -anode and the hole 

in the center of the ring. 

changes. The cell will also handle an enor- 
mous intensity of light without overheating, 
because of its small size, so that it is espe- 
cially suited to television work. 

Fig. 5. The Telefunken- Karolus receiver system showing at the right a 
cylinder on which the unexposed negative film is mounted. One Karolus -cell 
may be seen in position in the.center of the optical device and one standing 

in front of the receiving cylinder case. 

Fig. 3. The Telefunken- Karolus transmitter system. From left to right: the 
electro-motor for driving the cylinder, the synchronising device, the transmit- 
ting cylinder showing a mounted telegram (a part of the photoelectric cell 
may also be seen), and a system of lenses concentrating light from the elec- 

tric arc upon the cell. 
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Here are pictured some of the various losses of 
energy from the time the coal is placed in the 
boiler until the electrons leave the filament of a 
vacuum tube in a receiving set. Only a small part 
of the heat of the filament, of course, is expended 

in the mysterious liberation of electrons. 
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From Coal to Electrons 
Tracing the Energy from the Power House to the Vacuum Tube 

By BORIS S. NAIMARK and D. M. MORANDINI 

IT is generally known that the operation 
of the modern radio tubes is dependent 
upon electronic emission. It is equally 
well known that this electronic emis- 

sion takes place at comparatively high tem- 
peratures. The emitting element of the 
modern radio tube is its filament ; and the 
necessary filament temperature as required 
by operating conditions is, in the standard 
receiver, supplied by a storage battery, 
commonly designated as the "A" battery. 

The modern electric -generating plants 
employ coal as the source of heat, produc- 
ing steam pressure and then mechanical en- 
ergy. These are of vital importance in the 
various stages of the generation of electric 
power, which is necessary in order that we 
may charge our storage batteries when their 
potential and stored energy fall below a 
certain definite value. It is the purpose of 
this article, as may be seen from its title, 
to show the different steps of transforma- 
tion of the original energy contained in the 
coal (which is the standard fuel in modern 
power generating plants) into the heat en- 
ergy, applied to the filaments of our tubes, 
so that electronic emission may take place; 
and, above all, to show what tremendous 
power losses are involved in this conversion 
of "coal to electrons." 

ENERGY NEVER DESTROYED 
The energy contained in different fuels, 

such as coal, can not be converted directly 
into electric energy; although theoretically 
there should be a possibility of doing so. 
The transformation of "coal to electrons" is 
therefore a gradual and wasteful process. 
True enough, it has been generally accepted 
by the scientific world that energy can never 
be manufactured or destroyed. This gener- 
alization has become to be known as the 
Law of. Conservation of Energy, and is the 
very cornerstone of modern physics. 

However, while the total quantity of en- 
ergy in the universe is always the same, it 
may be changed in form as well as distribu- 
tion ; that is, whenever one form of energy 
disappears other forms appear in equivalent 
amounts. While energy as such can not be 
destroyed, there is always a loss of energy 
manifest; this loss is not in the form of 
annihilation, but in the form of dissipation, 
part of the energy being diffused. Thus it 
can be seen that while there is no diminution 
in the total quantity of energy in the uni- 

verse, some of it slips from our control 
and becomes no longer available whenever 
energy is used or transformed. 

Engineering furnishes scientific and prac- 
tical means for determining with an ap- 
proach of precision the proportion of en- 
ergy waste involved in different processes 
of production and energy transformation. 
The tendency is to decrease the percentage 
of energy wasted under any step of energy 
transformation. Despite this, the wastes 
and losses in the ordinary processes of 
power generation are very large. 

IN THE FIRE BOX 

The first step in electric power generation 
is the combustion of the coal under the 
boilers. This is the transformation of the 
potential thermo -chemical energy of the 
coal into the gases used in the furnace. The 
efficiency of this process, sometimes referred 
to as "gasification ", is not exceptionally 
high. . 

It must be said that the quantity of coal 
burned never represents the actual quantity 
of combustible material, since in all coals 
there is a certain percentage of absolutely 
non -combustible ash. Statistics show that, 
for every 100 pounds of coal placed in a 
furnace, approximately 18 pounds will re- 
main on the grate and in the ash pit as in- 
combustible material. A chemical analysis 
of the grate and ash -pit refuse shows that, 
in addition to this non -combustible waste, 
there is also a certain amount of unburnt 
coal. While the quantity of coal thus 
wasted is dependent upon the nature of the 
furnace used, it usually represents about 
6% of the total amount of coal used. 

The efficiency of the process of gasifica- 
tion can be very easily computed. 100 
pounds of dry coal put in the furnace will 
leave in the ash pit about 18 plus 6, or 24 
pounds of waste. The remainder, or 76 
pounds, is the quantity of coal actually 
gasified. The efficiency therefore will be 
about 76 %. 

When one considers the fact that much 
of the heat of coal in the average generat- 
ing plant goes up the chimney, with the 
smoke and gases, this efficiency of gasifica- 
tion is fairly high. Under actual operating 
conditions the efficiency of the process of 
gasification seldom exceeds the above fig- 
ures. 

BOILER AND ENGINE LOSS 

The coal having been gasified, we must now 
utilize the heat generated in the furnace for 
the evaporation of water in the boiler ; we 
must transform the heat resulting from the 
combustion of the coal into the expansive 
energy of steam. A certain amount of en- 
ergy .will be dissipated in this second pro- 
cess of transformation, the efficiency of 
which is that of the boiler used. The ef- 
ficiency of modern boilers is from 60% to 
75 %. 

The volume or pressure energy of the 
steam, developed by the boiler, is next con- 
verted into mechanical energy by means of 
a steam engine. This third step in the pro- 
cess of electric power generation is re- 
sponsible for a great deal of dissipation of 
energy. 

Considering the losses in the above -men- 
tioned processes, it will be readily seen that 
only about 20% of the energy, originally 
contained in the fuel, is transformed into 
useful work. However, when high pres- 
sures, temperatures and modern turbines 
are employed, as is the case with most large 
generating plants now in use, this efficiency 
may be as high and even slightly higher than 
25 %. In this statement we are considering 
the more favorable conditions of power trans- 
formation. The ordinary locomotive, how- 
ever, does not utilize more than about 8% 
of the useful energy of the fuel. 

THE ELECTRIC GENERATOR 

Once the motive energy, as supplied by 
the steam engines or turbines, is available 
it can be employed for the generation of 
electric power ; this is accomplished by con- 
necting dynamos to the steam engines or 
turbines, employed in the generating plants. 

Not all of the motive energy . of the tur- 
bines or steam engines can be imparted to 
the dynamo. The actual loss here, how- 
ever, is very small and may be taken as not 
exceeding 1 %. Deducting this small loss 
from the energy available from the shaft of 
the steam -engine, we shall have left only 
19.8% of the original energy contained in 
the fuel used. The latter in our case is coal. 

The dynamo itself is a very efficient ma- 
chine. The efficiency of the most modern 
types will be about 95 %, and the loss 5 %. 
Considering this loss we will have left only 

(Continued on page 548) 
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Radio Is Making Us "Ear- Minded" 
How Broadcast Listening Is Improving Our Sense of Hearing 

By CHARLES M. ADAMS 

DURING the last five years, practic- 
ally every phase of human interest 
and activity has been affected to a 
greater or less degree by radio 

broadcasting. Such significant things as 
music, religion, education, politics, sport, the 
drama, home life itself -to mention only the 
most outstanding -have been offered new 
possibilities or undergone extensive readjust- 
ments. It is probably because of the absorb- 
ing interest in these more or less outward 
changes, rather than in spite of them, that 
most of us who make up the radio audience 
have gone our way unmindful that broad- 
casting has also brought about a change of 
considerably more intimate character in each 
of us. I refer to an alteration in our 
psychological makeup. 

If you were told you were to be deprived 
one of your five major senses, and were 
asked to name the one you can least do 
without, your choice would unhesitatingly 
be sight. Sight has for centuries occupied 
the place of overwhelming predominance 
among the senses. Not by chance is it by 
far the most used and useful, but for sound 
scientific reasons. 

WHY SIGHT IS PARAMOUNT 
It has the best equipment. The nerves 

which connect your eyes with your brain 
are many times more complex than those 
which connect your ears with your brain. 
That is why, at such a place of din and bed- 
lam as a football game, the strongest im- 
pression you carry away is one of color 
and movement- things seen. 

More than that, sight has a range many 
times broader than hearing. If you stand 
on a skyscraper or a mountain top you will 
see considerably farther and with a broader 
,scope than you can hear. Some sounds will 
reach you, of course, but they will be in- 
significant and close at hand, compared to 
what you see. 

Further, sight is infinitely more selective 
than hearing. Have you ever tried to use a 
telephone in a crowded hotel lobby or office 
full of clattering typewriters? If you have, 
the chances are that you had to guess at 
half what the person at the other end of the 
line was saying. Yet in the same places, with 
colorful people and surroundings to look at, 
you would have no trouble reading. To put 
the thing in radio parlance, sight tunes more 
sharply than hearing. 

Besides, you can remember what you have 
seen several times longer than what you have 
heard. If you have a friend you have not 
seen for, say, four or five years, you will 
find you can recall his or her features with- 
out trouble. But when you try to recall the 
sound of his or her voice, you will get noth- 
ing but a faint general impression. 

You can see now why you put sight to 
such an endless variety of uses in every-day 
life, even -this is where the senses begin to 
play pranks -when hearing is what you think 
you are using. 

"HEARING" BY SIGHT 
The next time you are talking to a friend 

in a car full of people or a noisy restaurant, 
and "hearing" him perfectly in spite of the 
interference, close your eyes or turn your 
back. You will find to your surprise, that 
you can no longer hear him distinctly ; and 
thereby be reminded that you were "reading 
his lips," rather than listening to the sounds 
they were forming. 

That is only one example of how, because 

sight is a superior sense in efficiency and 
equipment, we have unconsciously let it do 
much of the work we think we have dele- 
gated to hearing. 

Do you remember the first time you talked 
over a telephone? You probably finished - 
if you finished -declaring loudly the thing 
wasn't practical, that you couldn't hear. The 
trouble was, of course, that you had been 
unconsciously letting your eyes do so much 
of your hearing for you, that when you were 
forced to depend on your ears alone you had 
to make a radical readjustment. 

The same thing happened again when 
radio came along. If you recall the first 
time you listened in, you will probably re- 
member that you kept your eyes fixed in- 
tently on the loud speaker, trying uncon- 
sciously to hear by sight. 

This, then, is what the psychologists mean 
when they say practically everyone endowed 
with normal senses is "eye- minded ". Most 
people not only make more use of sight than 
they do of hearing (even when hearing is the 
sense they suppose they are using) but think 
in terms of sight of things which could just 
as logically be thought of in some other way. 

Has radio changed this? Decidedly. 
RADIO EDUCATES LISTENERS 

Here is the situation. You can't do any- 
thing but hear by radio. The engineers tell 
us we'll be able to see in a few years. But 
since broadcasting started the only way we 
have been able to get the programs has been 
by hearing; and more than that, hearing 
with our ears only. 

Looking at the loud speaker has not 
helped. Watching the panel or tubes or 
transformers or batteries has not helped. 
The only way we have been able to take in 
what the broadcasters have been putting out 
has been through the ears. The result has 
been that these organs, pretty much orna- 
mental (more or less) in most every -day 
uses, and mere auxiliaries at best, have 
been given more work to do in the last five 
3 ears than ever before -bringing us music, 
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speeches, plays, lectures, the whole varied 
offering of broadcasting. What is more to 
the point, radio has made us really hear with 
our ears. 

While you had formerly, as you thought, 
to keep your eyes glued to the speaker to get 
what was coming in through the ether, you 
can now read, look at something else, even 
turn your back on the set, while you keep 
right on hearing just the same. 

Music has come to mean more to you as 
music. Did you ever notice at a concert that 
the orchestra became soft as much because 
you saw the director signal "pianissimo," as 
because the volume was actually less? That 
was why, when you first began listening in, 
you complained that broadcast music did 
not have the shadings of expression you 
found in music heard direct. 

But now these shadings register com- 
pletely, through the ears, without any help 
from the eyes. 

CULTIVATING THE IMAGINATION 
Broadcast plays have come to mean more. 

At first you were not convinced by simply 
hearing the sweet voice of the heroine and 
the stalwart replies of the hero. You said 
"That's not like seeing them on the stage" 
-mainly because you had always been used 
to seeing them on the stage. Now you listen 
till the last word and get a genuine kick 
out of these same voices. 

Church services have come to mean more. 
Before you had trained your ears to do the 
work for which they were originally de- 
signed and which the eyes had usurped, 
stained glass windows, gothic architecture, 
and handsome pews put you in the mood 
for worship, even more did than the deep 
peal of the organ and the solemn chant of 
the choir. But now these things alone, com- 
ing out of your loud speaker, bring just as 
much of the atmosphere of the church. 

In other words, after a long period in 
which, without knowing it, you were psy- 
chologically lop- sided -that is, just eye - 

(Continued on page 530) 
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There is no doubt that our eyes are a great aid to our hearing, as we unconsciously "read the lips" 
of the person speaking. Make the test indicald above for yourself and be convinced. "Your Eyes 

Hear." 
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The Diary of a Radio Receiver 
Wherein a good set had a bad time of it until , . 

By M. W. MITCHELL* 

LL never forget my first coherent 
thoughts. When I became conscious of 
events, a young fellow was giving me 
a final examination to see that I was 

properly wired and every joint firmly solder- 
ed. After what seemed to me an unneces- 
sarily critical examination, he finally pro- 
nounced me O. K. 

I was then placed on another bench where 
I found a great many receivers identical in 
appearance to myself -to my great surprise, 
as I had believed myself to be the only one 
in existence. 

The main theme of conversation seemed 
to be centered on some fearsome ordeal they 
were yet to undergo -some sort of a test. 
I felt quite superior and informed them in 
lofty tones that I had passed all the tests. 
Oh l how they laughed. 

Finally one of them told me that I had 
the appearance of a very fine receiver ; but 
before I could leave my "home" to take my 
place in the world, I'd have to prove by 
actual performance that I was of thorough- 
bred stock. 

Said my kindly informant : "When a re- 
ceiver from this laboratory finally receives 
the chief's O. K., you can be mighty certain 
it has quality built into it throughout, not 
only looks good, but has wonderful tone 
quality, selectivity and dependability in its 
entire system." 

I PROVE MY WORTH 
That evening the real test came ; the 

factory was silent -only one or two lights 
burned dimly. Suddenly I was picked up 
and placed on what the man called a "test 
bench" -two little wires were attached to my 
"aerial" and "ground" terminal posts, (I 
had been wondering what they were for) but 
I could feel no particular sensation. Then 
the tester picked up what he called a battery 

"Apex Electrical Mfg. Co. 

connector cable. A friend of his was stand- 
ing nearby and be remarked that they always 
used a good cable, with different colored 
leads, because it absolutely prevented the 
possibility of wrong hook -ups and burned 
out tubes. (I began to regain a little of 
my self -esteem, which my brother receivers 
had destroyed by their laughter during the 
afternoon, and figured I was pretty nice, or 
they wouldn't be using the very best mate- 
rials on me). 

The tester then placed five queer looking 
glass tubes in my sockets, and I wondered 
what was coming next. A sudden click of 
a switch, and oh ! I can't describe the feeling 
of pent -up power, and desire to do things, 
which suddenly permeated my entire struc- 
ture-it seemed that great things were on the 
point of taking place. Then a twist or two of 
my dials, and words cannot picture the won- 
derful sounds which filled the room. It was 
several minutes before I realized the beauti- 
ful sounds were issuing from the throat of 
a queer -looking horn connected to me by a 
little wire. 

The tester's friend then spoke: "Well, 
Joe, you've certainly proved your case with 
me. I'm a musician and have always be- 
lieved it was impossible to do what you've 
done. You have reproduced perfectly strains 
of music and voices from a studio hundreds 
of miles away. It certainly is a wonderful 
receiver." 

"Yes, the receiver is a beauty," said the 
tester: "but make no mistake, it is just as 
important to use good accessories as it is to 
have a good receiver. If we used a cheap, 
inefficient speaker, poorer tubes, and didn't 
take care to see that our batteries were in 
good condition, our performance wouldn't 
have been so good." 

Finally the tester pronounced me O. K. 

UI I 
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and said: "The man who buys this radio 
receiver will certainly be acquiring one of 
the best." 

All the little wires were then disconnected 
and the wonderful feeling left me. I called 
to them to hook me up again -I didn't want 
ever to be without the little wires and bat- 
teries -but they didn't seem to hear me. 
Soon I was carefully packed into a little 
box, and for a time everything was blank. 

I FIND AN OWNER 
When next I saw the light it was under 

entirely different circumstances than at the 
factory. When lifted from my box I was 
in the coziest little room imaginable. There 
were some of the little batteries and wires 
there, too. "Alt!" I thought, "this must he 
the lucky man who bought me. Now I'll 
show these nice -looking people just what I 
can do. Gee, they'll be proud to own a 
radio receiver like me." 

Then they hooked the little wires to me, 
but they did it much more slowly, and fre- 
quently examined a little paper to see they 
were doing everything properly. I could 
hardly wait. 

The man was talking and I paid very 
close attention, since we were to be together 
for a long time, and he was going to be so 
proud of me. 

Said he : "Well, I paid a little more for 
the receiver than I intended to (a little thrill 
ran through me-I was such a good receiver 
people were willing to pay a little extra to 
have me) but I made tip for it on the acces- 
sories. The dealer tried to sell me batter- 
ies, tubes and a spealcer for the set, but he 
wanted too much money. I walked down 
to the next block and -would you believe 
it ? -I bought all the accessories for just 
about half of what the dealer wanted to 

( Continued on page 534) 
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How can n self- respecting radio receiver be expected to give honest rehrnduction when cnmhanv like this is thrust upon it! 
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Confessions of An Installation Grafter 

3. 

An Interview with a Man Who Has Installed Thousands of Radio Sets 

THIS little collection of picaresque 
reminiscences contains aot only 

human interest, but some facts which 
should be an cyc- opener to the great 
army of radio set buyers who know 
nothing about the science or art of 
radio. It has been conservatively es- 
timated that the public at large is 
tared somewhat between $300,000 and 
$500,000 a year by petty grafters, of 
the type whose methods are exposed 
in this article by our contributor - 
who, for obvious reasons, desires that 
his identity shall not be revealed. 

Do not let irresponsible individuals 
sell to you questionable or useless 
radio merchandise, by alluring prom- 
ises or baseless representations. 

-EDITOR. 

EARLY in the day of the first com- 
mercial hook -ups, I was bit by the 
proverbial bug and invested in a 
radio set, advertised by a department 

store. Being thoroughly ignorant of the in- 
tricacies of the contraption, I had the set in- 
stalled by a mechanic from the store. The 
price, completely installed was $49.50; but 
when the mechanic packed his bag to depart 
he was wealthier to the extent of $2.25, and 
the set had cost me $51.75. 

He had, without the slightest difficulty, 
convinced me that I needed several insula- 
tors, a "C" battery, and a new connection 
for the "A" and "B" batteries. I gladly 
paid him the $225 and was rewarded by 
hearing the daily stock reports and weather 
forecast. Several years of tinkering with 
the set have since made me a master of the 
profound mysteries of its operation; and 
gradually there has dawned upon me a real- 
ization that I would have heard just as 
many stock reports and weather forecasts 
without the additional investment of $2.25. 

Recently I found myself drafted into the 
army of the unemployed, at a time when a 
department store was seeking men to in- 
stall a widely- advertised set which they 
were selling at a ridiculously low price. 
They sold more than 40.000 sets in three 
weeks; and I was one of the fortune -fav- 
ored ones to be employed at a salary of $25 
a week. 

Recalling my own first experience with 
an unscrupulous mechanic, I determined to 
duplicate his nefarious scheme, and. inci- 
dentally, to swell my weekly income by $15 
or more. 

I reasoned that successful perpetration 
of the swindle depended upon my hypothesis, 
that any one who buys a ready -made set, 
including aerial, etc., completely installed 
at so much down and so much per week. is 
an uninitiated bug. thoroughly ignorant of 
the esoteric mysteries of radio theory. 

And the plan worked! Each installation 
netted me an average of $2. If the pur- 
chaser paid cash for the set, I contrived to 
extract the maximum graft from his none - 
too- reluctant purse. Those who bought .on 
the installment plan were assessed sums in 
proportion to the amount of their weekly 
payments. 

My equipment consisted of a "C" battery. 
a tube, several highly polished battery con- 
nections (purchased at the 5- and 10 -cent 
store) and an assortment of insulators which 
I procured at negligible expense, or even 
surreptitiously, from my employers. 

Arriving at the home of a prospective 
victim I learned by two or three deft ques- 
tions how much or how little he knew about 
the hook -up in question. Now, on these 
standard sets, the connection between the "A" 
and "B" batteries is a very ordinary -looking 
piece of wire. When the attention of the 
purchaser had been called to this fact, it 
took me about three minutes to point out 
the advantages ( ?) , in clear reception and 
distance, which might be obtained by the use 
of a certain patented connection, one of 
which I carried in my bag. 

"You will observe the genuine silk insu- 
lation, well varnished, and the non -leakable 
curved connections with patented clips. 
Now, I am selling these as a side line," I 
told him confidentially, "and if you care to 
have me put one on, it will cost you 75 
cents." 

He was sold. Of course, he was buying 
the set on the installment plan. 

The next victim on the list had paid cash. 
His family was grouped around me waiting 
for the final twist of the knobs which would 
bring music into the household. Assuring 
myself that everything was in perfect con- 
dition I nonchalantly placed my thumb and 
fore -finger in such a position as to make a 
considerable shunt across the antenna and 
ground posts. A twist of the dial brought 
music from a station 300 miles distant - 
but, indeed, it sounded 300 miles away. 

"Not very loud," remarked the discon- 
certed purchaser. 

"Well," I explained, "you know the store 
can't guarantee tubes or any accessory of 
that sort. They are variable at best, and 
you will have to replace them occasionally. 
I happen to have a tube of my own in the 
bag. We'll try it." 

Inserting the new tube, I released my 
strangle hold upon the receiver -and be- 
hold, Mary and Johnny were dancing a 
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Charleston to the music of an orchestra 
300 miles away. 

"Quite an improvement," the victim as- 
sured me, proudly. (His set was working 
perfectly.) "Yes, indeed, leave it on. How 
much is it ?" 

"Two eighty- five," I responded promptly, 
dropping the "defective" tube in my bag. 
That old tube had a potential value of $2.85 
to the next gullible customer. 

One afternoon, in a cold -blooded mood, 
I deliberately cut a piece from one of our 
"standard" 50 -foot lead -in wires. ); showed 
the lady of the house the end of the wire 
dangling from the roof, two feet above the 
insulator. 

"Well, well," she remarked laconically. 
"You see, your house is unusually high," 

I told her without batting a lash. "How- 
ever, I have in my bag a coil of the same 
wire, which you may have for 75 cents." 

"By all means. Put it on." 
I proceeded to attach the cut section to 

the other end. When the job was com- 
pleted I called her attention to the neatnese 
of the connection ; but she was busy con- 
trasting her own dangling wire with the 
trim row of insulators on the house next 
door. My eyes must have gleamed villain- 
ously. 

"Madame, at this low price the store can- 
not be so meticulous in the finished detail 
of the outfit. However, I have a few insu- 
lators in my bag; and if you care to have 
me put them on, they cost 10 cents each." 

I found room for five insulators. 
One of my favorite tricks was to at- 

ach a combination voltmeter and ammeter 
to a "C" battery, push the ammeter button: 
Ind shake my head dolefully as the indicator 
pointed to "3." 

"What's wrong ?" the purchaser hastened 
to inquire. 

"The 'C' battery seems to be low," I in- 
(Continued on page 530) 

Assuring myself that everything was in perfect 
condition I nonchalantly placed my thumb and 
forefinger in such a position as to make a consid- 
erable shunt across the antenna and ground posts, 

"Not very loud." said the purchaser. 
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At the closing date of this magazine, the list of broad- 
cast stations is subject to daily alterations, as regards wave- 
lengths, power, etc. We especially request stations mak- 
ing changes at this time to send a notification to RADIO 
NEWS in order that broadcast listeners may be advised as 
soon as possible of the new conditions which they may ex- 
pect in tuning in the stations. 
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List of Broadcast Stations in the United States 
Radio 

Call BROADCAST STA. 
Letter Location 3g 0. 

KDKA, East Pittsburgh, Pa 309.1 Vat. 
K OLR, Devils Lake, N. D 231 5 

NOYL, Salt Lake City, Utah 246 50 
K FA B, Lincoln, Neb. 340.7 1000 
K FAD, Phoenix, Ariz. 273 100 
KFAF, San Jose, Calif 217.3 50 
KFAU, Boise, Idaho 280.2 750 
KFBB, Havre, Mont. 275 50 
KFBC, San Diego. Calif. 380 50 
KFBK, Sacramento, Calif 248 100 
KFBL, Everett, Wash 224 100 
KFBS, Trinidad, Colo. 238 15 
KFBU, Laramie, Wyo. 375 500 
KFCB, Phoenix, Ariz 238 100 
KFDD, Boise. Idaho 275.1 50 
KFDMI Beaumont. Tex 315.6 500 
KFDX, Shreveport. Ln 250 100 
KFDM, Brookings, S. Dak, 305.9 100 
KFDZ. Minneapolis, Minn 231 10 

KFEC, Portland, Ore 248 50 

KFEL, Denver, Colo. 254 250 
KFEQ, Oak, Nebr 268 500 
I(FEY, Kellogg, Idaho 233 10 

I(FFP, Moberly. Mo 242 50 

KFGQ. Boone, Iowa 226 10 

I(FH. Wichita, Kane 268 500 
KFHA, Gunnison, Colo 252 50 
I(FHL. Oskaloosa. Imva 240 10 

KF1, Los Angeles, Calif. 467 5000 
KFI F. Portland. Ore 248 100 
KFIO, Spokane, Washington 273 500 
KFIQ, Yakima, Wash. 256 500 
KFIU. Jumeau, Alaska 216 10 

KFIZ, Iront du Lac, Wis 273 100 
KFJB, Marshalltown, Iowa 298 10 

KFJC, Junction City, Kansas 218.8 10 

KFJF, Oklahoma City, Okla 261 500 
KF11, Astoria. Ore 216 10 

I( F.1 M. Grand Forks, N. Dak 278 100 

KFJR, Portland. Ore. 263 120 
KFJY, Fort Dodge, Iowa 246 50 

K FDZ, Fort Worth, Tex 254 50 

K F KA, Greeley, Colo 273 50 

KFKU, Lawrence, Kane 275 500 
KFKX, Hastings, Nebr 288.3 5000 
KFKZ, Kirksville, Mo. 225.4 50 
KFLR, Albuquerque, N. Mex 254 100 
KFLU, San Benito. Tex. 236 20 
K F L V, Rockford, Ill 229 100 
KFLX, Galveston, Tex. 240 250 
KFLZ, Anita, Iowa 273 100 
KFMR, Sioux City. Iowa 261 100 

KFMX, Northfield. Minn 3169 500 
KFNF, Shenandoah Iowa 461.3 2500 
KFOA, Seattle, Wash. .454.3 1000 
(FOB. Burlingame. Calif 226 50 

KFON. Long Beach. Calif 233 500 
(FOR. David City, Nebr 226 100 
KFOT,- Wichita, Kane 231 50 
KFOX, Omaha, Nebr 248 100 
KFOY, St. Paul, Minn 252 50 
KFPL, Dublin: Texas 2512 20 
KFPM, Greenville. Texas 242 10 

KFPR, Los Angeles. Calif 230.6 500 
KFPW, Carterville, Mo 258 20 

K F.PY, Spokane, Wash. 273 100 
KFQA, St. Louis, Mo. 280.2 5000 
KFQB, Fort Worth, Texas 410.7 2500 
K FQD, Anchorage, Alaska 227.1 100 

KFQP, Iowa City. Iowa 224 10 

KFQU. Alma (Holy City) Calif. 281 250 
KFQW, North Bend, Wash 215.7 50 

KFQZ, Hollywood, Calif. 225.4 500 
K FRB. Beeville, Tex 248 250 
KFRC, San Francisco, Calif. 207.7 50 
KFBU, Columbia, Ma 499.? 500 
KFRW, Olympia, Wash 218.8 50 

KFSD. San Diego. Calif. 215.8 1000 
KFSD, Loa Angeles. Calif 275 500 

K FBI- 
Colorado Springs. Colo 239 9 100 KFUM, 

KFUO, St. Louie, Mo 545.1 500 

KFUP, Denver, Colo 234 50 

K FUS. Oakland. 
Utah 

256 
50 

KFUT. Salt Lake City. Utah... 261 100 
K F U U, Oakland, Calif. 220 100 
KFVD, San Pedro, Calif 205.4 50 

KFVE, St. Louis, Mo. 240 5000 
KFVG, Independence. Ku 236 15 

K Fill. Houston. Texas 239.9 50 

KFVN, Fairmont, Minn. 
22? 

50 
211 K F V R, Denver, Colo. 

KFVG, Cape Girardeau, Oslo 224 51) 

KFVY, Albuquerque, N. Meg 250 10 

K F W B, Hollywood, Calif 252 500 

KFWC. 
St n Louis, 

Bernardino. Calif. 211.1 
250 K FWF, 

K F W H. Eureka, Calif. 254 100 
KFWI, San Francisco, Calif. .. 250 500 

K F W M. Oakland, Calif. 12 5.9 000 

KFWO, Avalon, Calif - 211.1 250 

KFWU, Pineville. La 238 100 
Ore. 212.6 50 

KFXB. ]1112 Bear Lake, Calif 2202.6 500 

KFXD. Logan, Utah 205.4 10 

KFX F. Colorado Springs. Colo 250 500 

KFXH, El Paso. Texas 212 50 

KFXJ, Edgewater, Colo. 215.7 15 

KFXR, Oklahoma City, Okla. -211.2 15 

KFXY, Flagstaff, Ariz 
KFYF, Oxnard, Calif 205.4 10 

KFYJ, Houston. Texas 238 10 

K FYO, Texarkana, Tex 209.7 10 

KFYR, Bismarck, N. Dak 248 10 

KGAR, Tucson, Artz. 243.8 500 

KGBS. Beattie, Wash 227 100 
KGBU. Ketchikan Alaska 229 500 

205.4 50 
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KGBW, Joplin, Mo. 282.8 250 
KGBX, St. Joseph. Mo. 347.8 50 
KGBY. Shelby, Neb. 202.8 50 
K G BZ, York, Neb. 333.1 100 
KGCA, Decorah, la. 280.2 20 
KGCB, Oklahoma City, Okla 311 50 
I(GCG. Newark, Ark. 234.2 100 
KGCH, Wayne, Neb. 434 500 
K6C1, San Antonin, Tex 239.9 15 
KGCL, Seattle, Wash. 230.6 10 
KGCM, San Antonio. Tex. 263 10 
KGON, Concordia, Kas. 210 50 
KGB. Oakland. Calif. 301.2 5000 
KGTT, San Francisco, Calif 200.8 50 
KGU, Honolulu, Hawaii 270 500 
K G W, Portland, Ore. 491.5 1000 
KGY, Lacey. Wash. "77.6 50 
KHi. Los Angeles, Calif 103.2 500 
KHQ, Spokane. Wash. :91 5 1000 
KHX, Los Angeles, Calif. 119.9 500 
KICK. Anita, Ia. 273 100 
KJ BS, San Francisco, Calif 220 5 
( JR. Seattle, Wash 184.4 1000 
KLDS, Independence, Mo 440.9 1000 
(LS. Oakland. Calif. 250 250 
KLX, Oakland. Calif 508.2 500 
KLZ, Denver, Colo 266 250 
KMA, Shenandoah, Iowa 461 500 
(MI, Fresno, Calif. 234 56 
KMJP, Kansas City. Mo. 440.9 1000 
KMMJ, Clay Center. Neb. 228.9 1000 
(MO. Tacoma, Wash 250 100 
KMOX, Kirkwood, (St. Lo)., Mo 280.2 5000 
KMTR, Hollywood, Calif. 238 500 
KNRC, Los Angeles, Calif. 208.2 500 
KNX, Los Angeles, Calif. 336.9 500 
KOA, Denver. Colo 122.4 5000 
KOAC, Corvallis, Ore. 280.2 500 

Radio 
Call. BROADCAST STA. 
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WAIT. Taunton, Mau 229 
WAI U, Columbus, Ohio 293.9 10 
WAND, Minneapolis, Minn. 214 50 
WAP1, Auburn, Ala. 248 10 
WARC, Medford Hillside, Maas 261 1 

WATT, lloston, Mass. 243.8 1 

WBAA,'West Lafayette, lad 273 2 

WEAK, Harrisburg, Pa 275 5 

WBAL, Glen Morris, Md 246 5000 
W BAO, Decatur, Ill 270 100 
WBAP. Fort Worth, Texas 475.9 1500 
WBAW, Nashville, Tenn. 236.1 100 
WBAX, Wilkes- Barre, l'a 256 100 
WBBC, Brooklyn, N. Y. 219.9 100 
WBBL, Richmond, Va. 228.9 100 
W B B M, Chicago, Ill. 226 10000 
WBBP, Petoskey, Midi 238 200 
WBBR, Itossville, N. Y. 416.4 500 
WEBS, New Orleans, La. 252 50 
WBBW, Norfolk, Va 222 50 
WBBY, Charleston, S. C 268 10 
WBBZ, Chicago, Ill 213.7 50 
WBCR, Chicago, Ill 200 501) 

WBDC, Grand Rapids, Mich 256 500 
WBES, Takoma Park, Old 222 100 
W B N Y, New York, N. Y. 322.4 1000 
WBOQ, Richmond Hill, N. Y 236 100 
WBRC, Birmingham, Ala. 218 50 
WBRE, Wilkes- Barre. l'a 231 100 
WBRS, Brooklyn, N. Y. "19) 
WUT, Charlotte, N. C 275 250 
W BZ, Springfield. Mass. .... .331.1 5000 
W BZA, Boston, Mass. 331.1 500 
WCAC, Storrs, Conn. 275 5110 

WCAD, Canton, N. Y 2113 250 

WCAE, Pittsburgh, Pa 461.3 500 
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ROB. State College, N. M. 348.6 5000 
KOCH. Omaha, Neb,. 258 500 
K00W.. Chickasha, Okla 252 200 

KOIL, Contíai Bluffs, 'Iowa 105.9 500 
( GIN, lortland, Ore 319 1000 
KOMO Seattle, Wash... 305.9 1000 
KOWV . walla Walla. Wash. 285.5 50i 
(PO,: San Francisco, Calif 428.3 1000 
KPP.C,'I'asadena. Calif -229 50, 

KPSp. Holston. Texas 290.9 500 

KPSN, Pasadena, .Calif 315.6-1000 
KQV, Pittsburgh, Pa 275 500 

KIM. San Jose, Calif. 333.1 50h 
K RCA, ' (Portable) Calif. 305 100 
KRE; Berkeley. Cali '550' "100 
(SAC.- Mapliattan, Kansas 340.7 500 
KSBA, Shreveport.- La.. 
KSD, St. Louis; ..Mo - - 

145.1 500 
KSL. Salt Lake City. Utah 299.8 1000 
KSMR, Santa Marts, Calif. 209.T 100 
KSO, Clarinda, Iowa 142. 500 

(TAB. Oakland, Calif. 302.8 1000 
KTB1, Los JFngeles, Calif 293.0 750 
KTBR, Portland. Ore 263 5Q 

KTHS, lint. Springs, Ark. - 344.8 1000 
KTN,T, Muscatine, Iowa 333.1 1000 
KTUE, 1 Touston, Trx 265 5. 

KTW, Seattle. Wash. 454 3 15tH 
KUOA. Fayetteville, Ark 299.8 750 
KUOM, Missoula, Mont 244 250 
K USD, Vermillion. S. D. 279 500 
KUT. Austin, Texas 231 500 

K V 00, Bristow, Okla. 374.9 1009 
KWCR. Cedar Rapids, Iowa 278 500 
KWG. Stockton, Calif 248 50 

KWKC, Kansas City, Mo 236 100 
K W K H, Shreveport, La. 312.3 500 
KWSC, Pullman, Wash 348.6 500 
R W U C., Le Mars, Iowa 152 50 
K W W G, Brownsville, Teen 279 500 

KYW. Chicago, Iil. 515 4 2000 
KZIB. Manila, P. I. 299.9 20 
KZKZ, Manila, P. I 270 100 
KIM, Oakland, Calif 240 100 
KZRQ. Manila, P. I 522 500 
KZUY, Baguio, P. I 360 500 
SAA. Arlington, Va. 434.5 1000 
WARD, Cincinnati. Ohio 259 25 

WAAF, Chicago. Ill. 270 500 
WHAM, Newark, N. J. 263 500 
WAAW, Omaha, Neb. 384.4 & 278 500 
WARB, Harrisburg, Pa 204 10 
w ARC, Asheville, N. C. 254 100 
WADI. Bangor, Me 240 100 
WARD. Rochester. N. Y. 259 100 
W ARn, Haverford. Pa.. 261 1000 
WARR, Toledo, Ohio 263 50 
WABW, Wooster, Ohio 206.8 50 
WABR, Mount Clemens, Mich 246 600 
WARY, Philadelphia, Pa 242 60 
WABZ. New Orleans, La 275 50 

WADC, Akron, Ohio 258 500 

WAFD, Port Huron, Mich 275 500 

W AG M, Boyal Oak. Mich 226.4 50 
WANG. Richmond 11111, N. Y 515.6 500 

WCAJ, University Place. Neb.... 254 500 
WCAL. Northfield, Minn, 336.9 500 
WCAM, Camden. N. J. 236 250 
WCAO, Baltimore Sid 275 100 
WCAR,' San' Antonio, Texas - 263 1000 
WCAT, Itepid City..,8. D 240 50 
W CA U, Philadelphia,- Pa. 277.6 500 
WCAX, Burlington. Vt 250 100 
WCBA; - Allentowh, Pa. - 254 - 125 
WCBD, Zion, Ill 341.6 5000 
WDBE,'New Orleans. La 203 . 5 

1 yj WCB, Oxford, Min 242 50 
WCBM, Baltimore, Md. 229 100 
WCBR, Providence, R. I. 231 1011 
WCBS, Providence, IL I. 242.5 TO 
WCCO, Minn. -St. Paul, Minn 116.1 5000 
WCFL, Chicago, Ill. 491.5 500 
WCFT, Tullahoma, Tenn. 252. 
WCLO, Camp Lake, Wis - - 231 ' 

WCLS. Joliet, Ill 214.2 1 

WCMA, Culver, Ind. 258.5 1 
WCOA, Pensacola, Fla. 222.1 5 
WCRW, Chicago, III. 416.4 
WCSH, Portland, Me 256 500 
WCSO, Springfield, Ohio 248 100 
WOWS, Providence. It. I. 182.8 ' 100 
WCX, - Pontiac, Mich 516.9 5000 
WOAD, Nashville, Tenn 126 150 
W DA E, Tunpa, Fla 273 ' 250 
WDAF, Kansas City Mo. 3fí5.6 1000 
WDAG. Amarillo, 

City, 
263 100 

WnAH, El I'oso, Tex. 267.7 50 
WDAY, Fargo, N. D 201 50 
WDBE, Atlanta. Ga. 270 100 
WDBJ, Roanoke, Vo 229 50 
WDBK, Cleveland. Ohio 227 500 
WDBO, Winter Park, Fla 240 500 
WDBZ, Kingston, N. Y 233 10 
WnEL, Wilmington, D "l. 266 100 
WDGY, Minneapolis, Minn. 203 500 
WOOD, Chattanooga, Tenn. 256 500 
WDRC, New Haven, Conn 268 100 
W D W F, Edgewood, R. I. 410.9 500 
WDZ, Tuscola, Ill. 278 100 
WEAF, Now York, N. Y 491.5 5000' 
WEAL Ithaca, N. Y 254 500 
WEAM, North Plainfield. N. J 201 250 
WEAN, ProvIdence, R. T 807 500 
WEAO, Columbus, Ohio 203.9 750 
WEAR. Cleveland. O1á0 309.4 750 
WEAU, Sioux City. Iowa 275 100 
WEBC, Superior. Wis 242 100 
WEBH, Cldenen. Ill 370.2 2000 
WEBJ, New York. N. Y. 272.0 5nn 
WEN., New York. N. Y 226 100 

W EBQ, Harrisburg. Ill. 226 1 

WFRR. Buffalo. N. Y. 244 1 

WEBW, Beloit, WI 268 5 

WEB!. Savannah. Ga. 213 Sn 

WEE,, Boston, Mass. 340.6 5nn 

WENS. Evanston, Hl 202.6 In 

WEMC, Damien Springs. Mich. 205.5 500 

WENS Chicago. III 266 1000 

W EW. St. Louis. Mo. 3601000 
W FAA, Dallas. Texas 475.9 500 

50 
50 
00 
00 
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WFAM, St. Cloud. Minn 273 10 
WFAV, Lincoln, Nebr 275 500 
W FBC, Knoxville, Tenn. 250 50 
W FBE, Seymour. Ind. 226 10 WFBG. Altoona, Pa. 278 100 WFBH, New York, N. Y . 273 500 
WFB1, Collegeville, Mimi 236 100 
W FBL, Syracuse, N. Y 252 100 
WFBM, Indianapolis. Indiana 268 250 
WFBR, Baltimore, Md 254 100 
WFBI, Galesburg, Ill 254 20 
WFC I, Pawtucket, IL I 229 
WFDF, Flint, Mich 234 100 
WFI, Philadelphia, l'a 394.5 500 
WFKB, Chicago, Ill 217.3 500 
W FLA, Clearwater, Fla. 265.3 500 WFRL, Brooklyn, N. Y 205.4 100 
WGAL, Lancaster, Pa 248 10 
WGBB, Freeport, N. Y 244 100 
WGBC, Memphis, Tenn 278 10 
WGBF, Evansville, Ind. 236 500 
W G B I, Scranton, Pa. 240 100 WGBR, Marshfield, Wis 229 10 
WGBB, New York, N. Y 315.6 500 
WGBU, Fultord, Fla. 278 500 
WGBX, Orono, Me. 234.2 600 
WGCM, San Antonio, Tex. 263 
WGCP, Newark. N. J 252 500 
W G ES, Chicago. Ill. 250 1100 
W G H P, Detroit. Mich 270 1500 
W G M U, Richmond Hill, N. Y 236 100 
WG M, Jeannette, Pa. 372 130 
W G N, Elgin, III. 302.8 1000 
W G R, Buffalo, N. Y 319 750 
WGST, Atlanta, Ge 270 500 
WGY, Schenectady, N. Y. 379.5 50000 WHA, Madison. Wis. 535.4 750 WHAD. Milwaukee, Wis 275 500 
WHAM. Rochester, N. Y 278 100 
WRAP, New York. N. Y. 431 500 
W HAR, Atlantic City. N. J 275 500 
WHAS, Louisville, Ky 399.8 500 
WHAZ, Troy, N. Y 379.5 500 WHB, Kansan City, Mo 365.6 500 
WHBA, Oil City, Pa. 250 10 
WHBC, Canton, Ohio 254 10 
WHBD, llellefontaine, Ohio 222 20 
WHBF, Rock Island, Ili 222 100 
WHBG, Harrisburg. Pa 231 20 
WHBJ, Fort Wayne, Ind. 234.2 250 WHDL, Chicago, Ill 216.7 50 WHBM. Chicago, Ill. 215.7 20 WHBN, St., Petersburg, Fla 238 10 
WHBP, Johnstown, Pa 256 100 
WHBA, Memphis. Tenn 233 50 
WHBR, Cincinnati. O. 215.7 300 WHBU, Anderson Ind - 218.8 10 
WHBW, Philadelphia, Pa 215.7 100 
WHBY, d'est De Pere. Wis. 250 50 
W H D I, Minneapolis, Minn 278 600 
WHEC, Roehater, N. Y 258 100 
W H FC, Chicago Ill. 258.5 100 
W H K. Cleveland, Ohio 272.6 1000 
W H N, New York, N. Y. 361.2 500 WHO, Dee Moines, Iowa 526 5000 
W HT, Deerfield Ill. 399.8 3500 WIAD. Philadelphia. Pa. 250 100 
WIAS, Burlington, Iowa 254 100 
WIBA, Madison, Wis 230 100 
WIBG, Elkins Park. Pa 222 50 
WISH, New Bedford, Mass 209.7 80 WIBI, Flushing. N. Y 218.8 50 
W I BJ, Chicago. Ill 215.7 50 
W I B M, Chicago, Ill 215.7 10. 
WIBG, Chicago. Ill 226 1000 
WIBR, Steubenville, Ohio 246 50 
WIBG, Elizabeth, N. J 202.0 10 
WIBU, Poynette, Wis 222 20 
W I B W, Logansport, Ind 220 100 
W IBX, Utica, N. Y. 214 2 150 
W I BZ, Montgomery. Ala. 230.6 1.0 
W I L, St. Louis, Mo 273 250 
WI00, Miami Beach. Fla. 247.8 1000 
WIP, Philadelphia. Pa 508.2 500 
WJAD, Waco Texas 352.7 500 
WJAF, Ferndale, Mich. 400 
WJAG, Norfolk. Nebr 270 200 
WJAK, Kokomo. Ind. 254 -50 
WJAM. Cedar Rapids, Iowa 208 100 
WJAK, Providence, R. I 805.9 500 
W J AS, Pittsburgh. Pa. 275.1 500 
WJAX, Jacksonville. Fla 336.9 1000 
WJAZ, Mount Prospect, Ill. 329.8 5000 W18A, Joliet. Ill 206.8 50 
WJBB, SL Petersburg, Fla. 254 250 
WJBC, La Salle, III. 234 100 
WJBI, Red Bank, N. I 218.8 250 
WDBK, Ypsilanti, Mich 233 10 
WJBL. Decatur, Ill 270 500 
WJBO, New Orleans, La. 268 100 
WHIR, Omro Wis. 227.1 50 
WHET. Chicago, Ill. 238 500 WIBO, Lewisburg. Pa. 211.1 100 
WJB V, Woodhaven, N. Y. 469.9 500 
WJBW, New Orleans, La. 340.7 
WJBX, Osterville, Mass. 280 100 
W J BY. Gadsden, Ala. 270.1 15 
WJJD. Mnosehesrt, Ill. '170.2 1000 
W IR. Pontiac, Mich 516.9 5000 
WJY, New York. N. Y 405.2 1000 
WIZ, Bound Brook. N. J. 454.3 50,000 
W KAF, Milwaukee. Wis. 201 500 
W KAQ, San Juan, P. R 340.7 500 
WKAR, East Lansing, Mich 285.5 1000 
W KAV, Laconia, N. H 224 50 
WKBA, Chicago, Ill. 209.7 200 
W KBB, Joliet. Ill. 282.8 100 

(Continued on page 503) 
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Radio News for November, 1926 

Cheer for the Shut -Ins 
Will You Send a Radio Message of Cheer to Brighten the Life of a Shut -In ? 

FEW of us, fortunately, have experi- 
enced the true "seamy side" of life, 
and can appreciate from our own mis- 
fortunes the extent of human suffer- 

ing among those who face existence at its 
worst - destitute of friends, of money, of 
health itself, the last prop of self -reliance. 
Those who have themselves suffered, or 
tasted deeply of the bitterness of affliction, 
are quickest to show compassion for the un- 
fortunate; for "sympathy" is feeling the 
emotions of others, most fully realized from 
the deepest memories of our own experi- 
ences. 

We are, however, all of the saine great 
family and, even though our own history 
may not impress us with the kindred of com- 
mon suffering, we must be affected deeply 
by the plight of those on whom misfortune 
has rained her deepest blows, when they are 
presented to us as fellow human beings. 
It is then that the spirit of altruism, never 
absent from a mortal bosom, commandingly 
bids us to do our utmost to relieve their 
pain. 

The kindest gift is that which bears with 
it something of the giver, as that is time- 
liest which meets the most urgent need of the 
recipient. To our friends in sickness or in 
trouble, the kind word and the handclasp are 
not the least welcome assistance. These are 
most eloquent of companionship ; and the 
most dreadful thing in the world is not 
poverty nor even ill -health, but to be cut 
off from the companionship and sympathy 
of one's kind. 

WHERE SOLITUDE IS SUFFERING 

We think also of those of whom we know 
only by hearing of their misfortunes; we 
help to maintain religious,- benevolent, 
fraternal organizations as our 
agencies to find and to relieve them. 
But seldom, indeed, does our mem- 
ory dwell on those unfortunates, 
the "shut- ins," who are hidden by 
their forced seclusion from our 
pitying eyes. Thousands of them 
there are, whose narrow rooms are 
prisons, whose beds of pain are 
often living graves, whose keenest 
sufferings are not of the body, but 
of the mind. Even the resources 
of wealth, of power, of intellectual 
eminence, have not been sufficient 
to make such existence bearable 
for their possessors; judge, then, 
the misery of those who are poor, 
friendless, without occupation for 
their thoughts other than a bitter, 
brain -racking ' contemplation o f 

their burdens and unhappiness ! 

What a ray of sunshine to the 
shut -in is a visitor, a bit of 
companionship, a flower, a few 
pictures, the sound of music, a 
book to read -anything to dispel 
the weight of loneliness and give a few mo- 
ments' opportunity for forgetfulness of 
dreary surroundings. But many such un- 
fortunates have few .friends, they must be 
left alone for long hours by the breadwin- 
ners, they have not eyesight or strength to 
read. There is one companion, and one 
alone, who could cheer their lonely hours- 
RADIO! 

Imagine what it would mean to the pri- 
soner of illness and poverty. Human 
speech, human companionship, unfailing de- 
light, the pleasures of melody to make 
many a lonely hour one of freedom! Like 
a magic carpet, the radio bids its possessor 
soar beyond his walls into exploration of 
new lands and romantic adventures. What 

RADIO NEWS, in conjunction with 
the Charity Organization Society 

of the City of New York, and a num- 
ber of other charitable organizations 
throughout the country, is making a 
special drive to bring cheer to the : 

"shut -ins" and those unfortunates who 
can not leave their beds, and who must : 

: eke out an existence in a living grave. i 

A number of authentic cases will be 
published every month, and the read- 

= ers of RADIO NEWS, as well as the 
radio industry at large, are invited to 
contribute toward supplying these : 

worthy sufferers with the comforts of 
radio. 
RADIO NEWS will be the clearing 

house for all cases, and will see that : 
all radio apparatus given by its read- 

= ers reaches those for whom it is sent. : 

If you know of any worthy shut -in, 
RADIO NEWS will have the case in- 
vestigated, and will see to it that such 
invalids are supplied with radio sets 
and accessories, wherever possible. 

All cases published have been fur- 
= nished to RADIO NEWS by the vari- 

ous charitable organizations, and have 
been found to be bona fide in every 
way. 
RADIO NEWS pledges itself also 

to publish the names of all donors and 
the list of equipment received for the : 
various cases. 

E. wuw1 .1.11uuuwnuuuwuwamwwmu,11... mumuumm1wuunnu1111uwauumwnu1 

greater gift could there be to one whose 
worst affliction is sickness of heart and 
mind ? - 
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many among you, for instance, who have 
radio equipment in perfect order, which 
you have superseded by other apparatus of 
later design or more attractive appearance. 
It might well be put to work for the bene- 
fit of those rho will receive it with inex- 
pressible gratitude. 

Perhaps you do not call to mind, with- 
in the circle of your knowledge, one who 
needs it. If so, we can tell you of those 
who do, and undertake to see that your gift 
goes to the right place. Below are a few 
worthy opportunities, briefly described so 
that you may see what a kindness you can 
doj in later articles we will tell of other 
cases that are brought to our attention. 
You need not fear that the response, gener- 
ous as we are sure it will be, will exceed 
the opportunity to be of service. 

If you have a radio receiver, even the 
simplest, which you do not expect to use 
again, or accessories, such as tubes, phones, 
batteries, loud- speakers, etc., in serviceable 
condition, scud them to the Editorial Office 
of RADIO NEWS at 53 Park Place, New 
York City: indicating, if you so prefer, 
the person to whom you desire that it 
should go; and RADIO NEWS will see that 
your gift reaches its destination and is 
acknowledged. Should the one you select 
be already helped by another friend, your 
gift will go to a similar and equally worthy 
recipient. 

Here are a few simple stories about the 
lives of poor people to whom radio would 
indeed be a boon ; charitable persons have 
assisted them to keep 'soul and body to- 
gether; but we feel sure that you will be 
anxious to put a little additional sunshine 
into their homes. Read these little tales, 

and they will, we are sure, meet 
with a prompt response. 

This man is 
he keeps the memory of wit h' R d' h h 1 

ness about him with comforters. This set is used seven hours 
Photo by R 

totally blind. But in early years his eyes were open to the world; . 

it vent hi a di as a ped him to fill the dark- 

Doctors have borne witness to the al- 
most immediate recovery of the convales- 
cent who finds in radio a new incentive to 
interest in life. It is becoming one of the 
most efficient remedies in the materia 
medica for those who are curable. In- 
stitutions will soon make its use universal. 
But what of the poor stay -at- homes, some 
curable, and some to end their days where 
they now lie? 

YOU CAN HELP 
There are many of the readers of RADIO 

NEWS who will be only too glad to have 
the opportunity of bringing a little plea- 
sure into the life of a shut -in, to whom 
at present even the bare necessities of ex- 
istence are scarcely available. There are 

Case No. 1 

Acute asthma; has made an in- 
valid of Daniel F., and his wife 
has had to go out to work to sup- 
port their three small children. 
He still feels that he ought ' to 
work; but he has been forced to 
give up a position which he has 
held for fourteen years, and the 
time hangs heavy on his hands. 
The doctor says he must keep'his 
spirits tip i f he is to get better 
physically, but that is not easy with 
nothing to occupy him all day 
long. 

A radio set would be á boat to 
him and might-help materiallÿ in 
improving his health by taking hi; 
mind off his worries. 

a day. Case No. 2 . 

adio News. Andy is thirteen, lively, mis- 
chievous, irrepressible, and longing for a 
radio! His tired, half -sick mother is at her 
wit's end to know what to do with him. 

yy 

Andy's father has deserted her, leaOng 
her with Andy and three younger children 
to bring up, so there is' no money for a 
luxury like a radio in their tenement, home. 
The mother's earnings as a cleaning woliian 
do not cover even their bare necessities. 
They must continue from day to day, as best 
they can, and be thankful for the mere fact 
of their existence. 

Mrs. A. has begun to think that she Will 
have to break up her home and put the 
children in institutions. The Charity Orgmtt- 
izatioti Societe hopes to prevent this and 

(Continued on page 589) . 
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The B.B.C. in the Melting Pot 
A Review of the Broadcasting Situation in Great Britain 

By A. D[NSDALE 

READERS have, no doubt, seen ref- 
erences in the general press 

. to the 
proposed changes in the administra- 
tion of British broadcasting ; but 

even in England, the position is still wrap- 
ped in the obscurity of red tape and 
officialism. The general public and the radio 
industry are still impatiently awaiting the de- 
cision of the administration as to the exact 
constitution of the new controlling authority. 
Under these circumstances, therefore, it may 
be of interest to readers of RADIO NEWS to 
review the situation, especially on account 
of the present broadcasting situation in the 
United States and the possibilities of future 
legislation on the subject. 

Broadcasting originally started in England 
in much the same way that it did in the 
United States ; that is to say, a few manu- 
facturers of radio apparatus erected stations 
under experimental licenses and broadcast 
limited, but regular programs. This state of 
affairs was not permitted to last long, how- 
ever, for in Great Britain the postmaster 
general is the holder of a complete monopoly 
of all electrical communications. Within a 
very short space of time he assumed control 
of the new method of communication ; and 
on January 18, 1923, he granted to the 
newly- formed British Broadcasting Com- 

pany a license for broadcasting till Decem- 
ber 31, 1924. 

This license called for the establishment 
by this company, commonly called in short 
the "B. B. C. ", of eight transmitting stations ; 

but, in pursuance of the company's demo- 
cratic policy, when its license was further 
extended to December 31, 1926, eleven relay 
stations, a new main station, and the high - 
power station at Daventry were added. 

B. B. C. FINANCE 

The initial capital required to start the 
Company, according to a statement recently 
issued, was about 160,000 ($300,000). This 
amount was expended in the purchase of 
equipment, etc., and was subscribed by radio 
manufacturers. At the present time 1,715 
manufacturers are members of the com- 
pany ; but the controlling interest is held by 
six of the leading concerns, and the present 
total subscribed capital is approximately 
170,000 ($350,000). In accordance with the 
terms of the company's license, the dividend 
is limited to 7 % %; all revenue in excess of 
that necessary to pay this dividend is to be 
devoted to the improvement of stations, pro- 
grams, etc. 

One of the recommendations laid down by 
a committee, which investigated the problem 

LOCATIONS 
OF 

BRITISH 
BROADCAST 
AND RELAY 
STATIONS 

ABERDEEN 

DUNDEE 

n¡ 
DUBLI LIVERPOOL' SHEFFIELD 

S TO.K, Ofi" 
TREAT tti 

NOTTINGHA 

BIRMINGHAM 

pAVENTRY 
SWANSEA 

"CARD_FF; LONDON 

The British Isles have an area 
about equal to that of New 
Mexico: England alone, with 
the great majority of the popula- 
tion, to New York State. Ire- 
land and Scotland compare with 
South Carolina and Maine. It is 
about 500 miles from Aberdeen. 
to Plymouth, and about 300 
(airline) from London to Dub- 
lin: from which the other dis - 

tances may be judged. 

BOURN MOUTH 

F RP`t, 

One of the antenna masts of London's great 
broadcast station, 2L0, which is located on 

Selfridge's department store. 

':f broadcasting in 1923, was that no part 
of the cost of broadcasting should fall on the 
taxpayer ; but that the government should 
not endeavor to make a profit on the admin- 
istration of the service. 

Under the original license 50% of the 
license income was payable to the B. B. C.. 
50% being retained by the post office to cover 
expenses in connection with the issuance of 
broadcast receiving licenses. Subsequently 
it was determined by the above -mentioned 
investigating committee that 75% of the 
revenue could be given to the B. B. C.; and 
it was expected that, as the number of li- 
censes increases, a still larger percentage 
would be handed over. To cover this latter 
contingency, a supplementary agreement 
stated amongst other things that up to and 
including December 31, 1926, the postmaster 
general should pay to the B. B. C. "such pro- 
portion as the postmaster general in con- 
sultation with the B. B. C. should consider 
reasonably adequate to enable the company 
to provide a broadcasting service to his rea- 
sonable satisfaction." 

Acting under this clause the postmaster 
general considered it advisable, in view of 
the figures then before him, of the absence 
of public representation on the board of the 
company, and of the broadcasting inquiry 
about to begin, to limit the company's in- 
come to 1500,000 ($2,500,000) for the year 
ending March 31, 1926. The consequent 
withholding of large amounts of money has 
hindered the putting into effect of many im- 
provements in the service. which the company 
had intended to introduce. The B. B. C.'s 
attitude on the subject is that it has all 
along agreed that the post office should be 
fully reimbursed out of the license fees for 
expenses in connection with their collection : 

but that after these expenses have been paid, 
the entire remainder of the license money 
should go to the B. B. C. for the purpose 
of improving and extending the service. 

LICENSE FIGURES AND POPULATION 

Some idea of the large amount of money 
involved may be gathered from the following 
figures. The annual broadcast -receiving li- 
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cense fee is ten shillings ($2.50) ; and, ow- 
ing to the character of the service, the 
number of licenses issued has steadily in- 
creased at a very rapid rate, as shown by 
the table given below. 

Date Total Licenses 
Sept. 30, 1923 158,871 
March 31, 1924 720,895 
March 31, 1925 1348,840 
March 31, 1926 1964,912 

The total number of licenses in force at 
the end of May, 1926, was 2,049,549. This 
means that the revenue from licenses dur- 
ing the past twelve months has been in the 
neighborhood of 11,025,000 ($5,105,000) ; 

c_nd as the income of the B. B. C. has been 
r.rbitrarily limited to 1500,000 it will be 
seen that the government, as represented by 
the post office, is benefiting to the extent 
of over half a million pounds ($2,500,000) 
in spite of the principle laid down that the 
government should not profit by broadcast- 
ing. 

The B. B. C. now operates a total of 21 
stations, which serve an estimated popula- 
tion of 25 millions in the rural and urban 
districts alone. This means that in these 
districts there is a receiving license for 
cvery third or fourth house. The total 
staff of the company numbers 725, including 
250 engineers. 

FUTURE DEVELOPMENTS 

In Europe the tendency has grown towards 
fewer and higher- powered stations ; and for 
some months past the B. B. C. has been 
planning to replace the present system of 
main and low- powered relay stations by a 
chain of high -power stations, judiciously 
scattered over the country in such a manner 
that the popular demand for alternative 
programs may be met. 

By far the greater number of British 
listeners still use only crystal receivers, 
which ties them down to the local station 
only, without an alternative if the local pro- 
gram does not interest them. This persis- 
tent adhesion to crystal receivers is due to 
several causes. In the first place, compon- 
ent parts for tube receivers and manufac- 
tured receivers are more expensive in Eng- 
land than they are in the United States; 
also there are heavy patent royalties to be 
paid. 

Another cause is the B. 13. C. itself, which, 
from the very- first, has adhered to what has 
become known as its "crystal policy," which 
has for its aim the establishment of broad- 
casting stations in such number and fash- 
ion that the entire population shall be within 
range of at least one station on a crystal re- 
ceiver. Even under the protected new re- 
gional high -power station scheme, this policy 
has not been lost sight of. 

Lest this crystal policy should he con- 
sidered retrogressive, it may be mentioned 
that the workingman's wages are lower in 
England than in America, so that he can- 
not afford to buy expensive tube receivers, 
and a cheap crystal set is his only alterna- 
tive. 

THE NEW BROADCASTING AUTHORITY 

Early this year a committee, presided over 
by Lord Crawford, and appointed to in 
vestigate the whole problem of broadcasting 
in Britain (with a view to determining 
whether the B. B. C.'s license, which expires 
on Dec. 31 this year, should be renewed, or 
whether the entire service should be recon- 
stituted) delivered its report. This report 
was given wide publicity at the time. and 
most readers of RADIO NEWS have probably 
seen it. 

The general trend of the committee's rec- 
ommendations were that broadcasting, strictly 
as applied to Great Britain, is far too im- 
portant a service to be administered in a 
manner in any way haphazard ; that it is 

inadvisable for the service to be run by a 
private company or by the radio industry ; 

that, on the other hand, it is inadvisable that 
the service be administered by the govern- 
ment (nationalized),... It recommended, 
therefore, that the permanent body controll- 
ing broadcasting shoúld be a public corpora- 
tion of a semi -governmental character, to be 
directed by five or seven commissioners, who 
should be experienced business men with no 
other attachments or interests in the radio 
industry. These commissioners, it also rec- 
ommended, should be chosen and appointed 
by the government, and well remunerated for 
its services. The present shareholders in the 
B. B. C. are to be bought out by the govern- 
ment. 

So far, so good. The report, although 
not entirely satisfactory to-all the interested 
parties, was generally hailed as being sound, 
and the recommendations were considered a 
good move in the direction of stability, and 
approved. There remained only the selec- 
tion and appointment of the commissioners 
and their installation in office. On adopting 
the report, the administration promised that 
the appointments would shortly be an- 
nounced. 

Up to date, however, these appointments 
have not been announced, which fact has 
given rise to a great deal of adverse com- 
ment, rumors, and intense dissatisfaction 
among all concerned. There are signs that 
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the administration is not adhering to the 
spirit of the Crawford report ; that political 
place- seekers are bùsy wire -pulling for ap- 
pointment as broadcast commissioners ; that 
the civil service is insinuating its way into 
the B. B. C. on the pretext of gathering in- 
formation preparatory to the handing over 
of the broadcasting service to the "semi - 
governmental" body. 

The whole situation, from a political point 
of view, is causing many people to fear that 
the new B. B. C. will be, in effect, a na- 
tionalized affair, run by permanent civil 
service officials while nominally directed by 
commissioners, whose appointments will be 
of a somewhat similar nature to those of the 
heads of other government departments. As 
a result, there is fear of bureaucratic meth- 
ods, stodginess of the whole broadcasting 
service and other similar evils, which will 
lead eventually to the decline of broadcast- 
ing instead of to its development. 

The administration agreed to retain prac- 
tically the entire B. B. C. staff as it stands. 
but there is evidence that the present head 
of the B. B. C., J. C. W. Reith, who is re- 
sponsible for building up the service to its 
present level, will not receive an appoint- 
ment as a commissioner of the new con- 
trolling body, but perhaps be demoted and 
expected to work under these directors. It 
is considered that such a step would be one 

(Continued on page 550) 

If you were to climb to- the top of one of the enormously high antenna masts of the Rugby station, 
this view of the station would be your reward. 
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Radio Batteries and Their Care 
Concerning Particularly the Intelligent Use of Batteries 

By M. L. MUHLEMAN 
STORAGE and dry -cell batteries are 

still one of the most practical, effic- 
ient and economical sources of elec- 
trical power for the operation of radio 

receivers ; and in all probability they will 
continue to be for some time to come. The 
reason is that batteries are the simplest 
source of pure direct current. Notwith- 
standing this, radio batteries have been the 
target for a great deal of undue criticism. 
From the point of view of the average radio 
fan, radio batteries are Jonahs and their use 
is suffered only for the want of something 
better. The fan argues that storage bat- 
teries, though rugged enough in construc- 
tion, are delicate affairs and open to numer- 

A typical high- capacity storage "A" battery for 
use with multi -tube sets. 

Photo courtesy of Vesta Battery Corporation. 

ous ills, if not given proper and constant 
care. Likewise, dry -cell batteries, though 
they require no care, are very short -lived 
and become noisy much before their time is 
up. Then there is the replacement expense 
to be considered. All of which allegations 
are true to some extent, but far from being 
serious in where the batteries are in- 
telligently handled. 

In spite of all the informative literature 
distributed by battery manufacturers, set 
owners continue to disregard the most vital 
points relative to the care of their batteries. 
One person will religiously charge his battery 
at regular intervals, but never think of keep- 
ing the fluid (electrolyte) up to the proper 
level in each cell. Another person may be 
"bugs" on the subject of water-level- but 
charges his battery only when its state is 
evidenced by the erratic operation of his 
radio set, and end by testing each cell with a 
voltmeter with no load on the battery or 
letting the current run in until the cells com- 
mence to gas freely. And so on. Ignorance 
is also often shown in the purchase of dry - 
cell batteries. With a bit of care in the 

Fig. 7. A 48 -volt storage "B" 
battery of the acid- solution 
type. It has a capacity of 
6,000 milliampere hours at a 
25 - milliampere rite, which 
makes it practical for use in 
connection with a receiver 
employing a power amplifier. 
The cells are so designed that 
water has to be added only 
once a year. An "automatic 
hydrometer" is included in one 
of the cells to show the aver- 
age condition of charge of the 

whole unit. 
Photo courtesy IYillard Stor- 

age Battery Company. 

selection of the type of batteries to be used 
with a given set, the over -all expense can 
usually be cut in half. 

Fig. 1. A 1 TA-volt dry cell. One or more can 
be used as an "A" battery for tubes with low 
filament- current consumption. Properly, a "bat- 
tery" means several cells; but the common usage 
permits us to call one a battery if it functions 

as such. 

SIMPLE ADVICE NEEDED 
Possibly the information on the care of 

batteries has not been properly presented to 
the radio fan. In manufacturers' literature 

Fig. 2. From left to right 
are shown a small size "B" 
battery, a dry -cell . "C" 
battery of low voltage, and 
a high voltage "C" bat- 
tery for use with a power 

amplifier tube. 
Photos courtesy of Na- 
tional Carbon Company, 

Inc. 
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and in magazine articles there may have 
been too much technical talk about oxidized, 
warped and "broken- down" storage- battery 
plates and causes the effects of deterioration 
of dry -cell batteries, etc.; so that the sutra 
of knowledge possessed by the layman reader 
was equal to that known prior to the reading. 
At any rate, such information is of no 
special benefit to the average radio fan, and 
certainly of little importance. 

What he wants to know is, "What do I 
have to do to get the most out of my batteries 
and what. do I need to tlo with them? Also, 
what advantages, if any, have my batteries 
over other devices serving the same pur- 
pose?" It is the purpose of this article to 
answer just these questions and to be very, 
very emphatic in pointing out that if bat- 
teries are used in the right way they require 
no special care. 

CHARACTERISTICS OF BATTERIES 
It is characteristic of every battery to 

"run down." How soon it runs down de- 

Fig. 3. A double -scale voltmeter, particularly 
useful for measuring the voltage of "A," "B" 
and "C" batteries. The switch at the top of the 
meter is used for changing from the low- to the 

high -scale reading. 
Photo courtesy of Jewell Electrical Instru- 

ment Co. 

pends on, first, how much current it had to 
offer, and second, on its condition of 
"health." A storage "A" battery having a 
capacity of 60 ampere -hours will not have 
as much current to give as a battery with a 
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Fig. 2 -D. A 45 -volt dry -cell "B" battery of the 
heavy -duty type, an economical source of "B" 
current for single -tube or multi -tube sets. A 
large battery of this type is actually the cheap- 

est in the long run. 
Photo courtesy of National Carbon Co., Inc. 

capacity of 90 ampere -hours ; yet the 60 -A.H. 
battery might last longer than the 90 -A.H. 
battery, if it were healthier. Likewise, a lit- 
tle dry -cell "B" battery will not last as long 
as a large one, normally ; though it might 
last longer if the large battery were defective 
or had started to deteriorate internally for 
some reason. 

We have large batteries and small bat- 
teries and it is very important that we know 
what size should be used with our sets. 
There is no advantage in employing a high - 
capacity storage "A" battery in connection 
with a one- or two -tube set. It is true that 
it would not have to be re- charged as often 
as one of low capacity, but it is intended 
for heavier work and would not be function- 
ing under conditions for which it was design- 
ed. It would be bad practice to use a 
storage battery of very low capacity for 
lighting the filaments of an eight -tube set, 
because too much current would be drawn 
from the battery at one time. It is not 
built to deliver high amperage, or in other 
words, a large volume of current, and it 
would have to be re- charged too often. 

All of the above is just as true in con- 
nection with "B" batteries. If the set uses 
a lot of "B" current, large "B" batteries 
should be used ; they are much cheaper in 
the long run. However, if the set draws 
a very small amount of current, there is no 
saving in using very large batteries. We 
will cover these points in detail, later. 

RATING OF BATTERIES 
We have already said that a battery will 
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Fig. 9. A storage -"A "- 
battery charger, employing 
a very efficient form of 
mechanical rectifier. It is 
rated at 5 amperes but 
commences the charge at a 
higher rate, thus decreas- 
ing the length of time nec- 
essary to bring the battery 
up to full charge. It is for 
use on A.C. lines only. 
The ammeter at the top 
indicates the amount of 

current flow. 
Photo courtesy of Niles 

Manufacturing Co. 
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hold so much current and no more. In 
connection with storage batteries we speak 
of their capacity as being so many ampere - 
hours. What sloes that mean? Just this, 
A 60- ampere -hour storage battery will de- 
liver (theoretically) 60 amperes of cur- 

Fig. 4. A portable double -range voltmeter for 
testing all types of "A," "B" and "C" bat- 
teries, or other direct -current voltage sources. 
There is one negative binding post and two 
positive binding posts, low- and high -voltage. 
Photo courtesy of Weston Electrical Instru- 

ment Corp. 

rent for one hour, or one ampere for 60 
hours, or two amperes for 30 hours. Say, 
you use three 201 -A tubes and a 112 tube 
in your set. Each 201 -A takes /- ampere 
of current, the 112 takes /- ampere; the 
total current drawn is 1% amperes. Sixty 
divided by 1/ is 48; the "A" battery should 

Fig. 15. (Left) An "A " -bat- 
tery trickle- charger for use 
on A.C. lines. It employs 
a n electrolytic rectifier. 
Three charging rates are 
obtainable, controlled by a 
switch inside the case. The 
charger is turned on and off 
by the toggle switch on the 
front of the case. It is pos- 
sible to operate the receiving 
set while the charger is on. 
Photo courtesy of Forest 

Electric Company. 

Fig. 6. (Right) Two typical 
hydrometers for testing the 
specific gravity of the elec- 
trolyte solution in storage 

"A" and "B" batteries. 
Photos courtesy of E. Edel- 
mann & Co. and Ala 

Manufacturing Co. 
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last 48 hours, theoretically. Suppose you 
use your set four hours each day ; at the 
end of 12 days the battery would he run 
down. But we don't want the battery to 
run all the way down ; when it is half dis- 
charged the voltage starts to drop and we 
want to keep the voltage fairly constant. 
Therefore, we cannot wait until the twelfth 
day to re- charge it. 

The time to re- charge is dependent on the 
relative condition of the battery ; it might 
be the sixth or the seventh day. We can- 
not rely on figures, such as those above, to 
determine the time for re- charging, for we 
do not know how the battery is faring ; we 
must test it. But we can figure out the 
capacity of the battery best adapted to our 
sets. We will get back to that later. 

It is somewhat the same with dry -cell "B" 
batteries. They are good just so long as 
they do not drop below a certain voltage. 
When they do drop considerably, two things 
happen. First, the resistance of the battery 
increases materially. This alters the "cir- 
cuit constants," unless high- capacity by -pass 
condensers are used, and consequently affects 
the operation of the set. The same effect 
could be created by connecting a high re- 
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sistance in series with a new or "healthy" 
"B" battery. 

Second, the battery becomes noisy due to 
internal chemical reactions. Its useful life 
in connection with a radio set is ended. Dry - 
cell batteries will bear watching just as 
much as storage batteries. We must test 
them, this will be explained when we come 
to talk at length about these batteries. For 
the time being, let us see what types of 
batteries the manufacturers offer us, what 
their uses are and when and where they can 
be employed. 

DRY -CELL "A" BATTERIES 
A dry -cell "A" battery is shown in Fig. 

1; its potential is 1% volts. Therefore. one 
can be used for lighting the filament of 
any of the various makes of 1% -volt vacuum 
tubes. If three of these tubes are used, 
which is usually the case, three of the dry - 
cells should be used, connected in parallel. 
With this arrangement the current capacity 
has been tripled, but the voltage remains at 
1%. 

Three of these dry -cells connected in 
series can be utilized for lighting the fila- 
ments of 4r! -volt tubes of the 10') type. In 
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Fig. 11. A 2- ampere combination storage -"A and B "- battery charger for use on alternating- current 
lines. It is shown charging an "A" battery. When "B" batteries are to be charged a lamp is 
screwed into the receptacle on the front of the case. It will charge 2 -, 4 -, or 6 -volt "A" batteries, 

or 24- to 96 -volt "B" batteries in series. 
Photo courtesy of General Electric Company. 

last but a short while ; the total current 
capacity of the cells is not high enough for 
these tubes. However, dry cells serve their 
purpose well in connection with portable 
sets. 

DRY -CELL "B" AND "C" BATTERIES 
Dry -cell "B" and "C" batteries have de- 

finite relations to each other. The "C" bat- 
tery is a cöoperative partner, as we shall 
soon learn. Both types are similarly made, 
each being composed of a number of small 
cells connected together. There are 22%- 
volt, and 45 -volt dry -cell "B" batteries ; but 
they are not all of the same size or current 
capacity. Some are quite small (see A in 
Fig. 2) and are for use with one, two- or 
three -tube sets. There arc larger types 
(See Fig. 2 -D) with high current capacity 

Fig. 12. A full -wave combi- 
nation storage -"A and B "- 
battery charger for use on 
alternating- current lines. A 
lamp is placed in the recep- 
tacle on top of the case when 
"B" batteries are to be 
charged. It will charge 96 
volts of "B" battery in 
series at a 1 /10- ampere rate, 
or higher, depending upon 
the lamp used; and a 6 -volt 
"A" battery at 3 to 4 am- 

peres. 
Photo courtesy of Liberty 

Electric Co. 

this case the current capacity is equal only 
to that of one cell, but the voltage has been 
tripled. From one to six 199 tubes can be 
run from the three cells for a long while. 
as this type of tube draws very little filament 
current. 

It is not advisable to employ dry cells for 
lighting the filaments of 6 -volt tubes ; the 
expense is too great, as these tubes require 

ampere each at 5 volts and four dry. cells 
connected in series, or eight connected in 
series -parallel, would be required. This is 
rather an expensive proposition, even if 
only one tube is used, as the dry -cells will 

Fig. 24. Here is a battery 
cable with a small compo- 
sition casing containing 
two small fuses, one in the 
"A" battery circuit and 
the other in the "B" bat- 
tery, circuit. These afford 
protection from possible 
damage in the event of a 

short circuit. 
Photo courtesy of Belden 
Manufacturing Company. 

CHARGER 

el ,me .., 

Fig. 13. A very compact trickle charger for 4- or 6 -volt storage "A" batteries, for use on alternat- 
ing current lines. There are four current taps. on too of case, allowing for different charging 
rates. A boosting charge of % ampere is obtainable. It can be run with the receiver in 

operation. 
Photo courtesy of General Electric Co. 

for use with sets that have either more tubes 
or a power amplifier. In any case the 
larger batteries will have about twice the 
life of the small ones and are the cheapest 
in the long run. Though they are built for 
heavy -duty work, they will have an equally 
long life when the current drain is low. 

We have already spoken of dry -cell "B" 
batteries running down, and pointed out that 
when they fall below a certain voltage they 
should be replaced with new ones. Failure 
to do this will result in erratic operation of 
the receiving set and more than likely "fry - 
ing" noises in the phones or loud -speaker' 
will be heard. 

Dry -cell "B" batteries should never he 
tested with any device other than a volt- 
meter. Voltmeters suitable for testing pur- 
poses are shown in Figs. 3, 4, and 5. Further- 
more, it is not advisable to leave the volt- 
meter connected across the batteries; use it 
only when you wish to determine the relative 
condition of each group of cells. Note that 
we say relative condition. That implies that 
you should test each "B" battery separately. 
It stands to reason that the total voltage 
reading of the whole set gives no indication 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for November, 1926 

Fig. 5. A portable -model double -range direct - 
current voltmeter for testing "A ", "B" and "C" 

batteries. 
Photo courtesy of Jewell Electrical Instrument 

Co. 

as to the condition of each individual bat- 
tery. 

As an example ; suppose you have three 
45 -volt "B ". batteries in use with your set 
and that the total voltage reading is 118. 
The individual voltage values might well 
be 45, 43 and 30. The first two are in ex- 
cellent condition but the third is fit only for 
the ash heap. It is a hindrance to the two 
healthy batteries, because it is connected in 
series with them. Generally it is time to 

Fig. 8. A console -model storage -"A "- battery 
charger with a 2- ampere rate, sufficient for most 
purposes. It employs a very efficient form of 

mechanical rectifier. 
courtesy of Niles Man tfacturing 

Company. 
Photo 

discard a dry -cell "B" battery when its 
voltage has dropped 30 per cent. from the 
original value. The voltage readings should 
be taken while the radio set is in operation, 
so that there is a "load" on the batteries. 

Fig. 17. The Autopower, 
an "A" power unit com- 
posing a low- capacity stor- 
age "A" battery and a 
trickle charger with four 
current taps. It is for use 
o n alternating - current 
lines. The on - and - off 
switch on the front of the 
case automatically discon- 
nects the receiver when the 
battery is put on charge; 
though it is possible to 
charge the battery while 
the set is operating with- 
out experiencing bother- 
some hum. The advantage 
of the voltage taps is that 
one can determine the 
average amount of "A" 
current used by the receiv- 
er each day, and so set 
the charging rate that the 
"A" power unit will be 
completely replenished at 
the time the set is again 

used. 
Photo courtesy of West- 
inghouse Union Battery 

Co. 

i 
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ECONOMY OF CURRENT 

Now there comes the question as to how 
we can conserve our "B" batteries, how to 
get the utmost in service from them? Enter 
the "C" battery. We have learned that all 
batteries hold so much current and no more. 
If we take out the current in large quantities 
it is apparent that the battery cannot last 
as long as if we were to take out small 
quantities at a time. Our problem is to save 
the current ; to use no more than is absolute- 
ly necessary for the efficient operation of the 
set. 

First, we must consider the question as to 
why one five -tube receiver uses more "B" 
current than another. The answer lies in 
the fact that the respective grids of the 
vacuum tubes, in the case where excessive 

Fig. 18. An "A" power unit for use on 
alternating- current 1=nes. A tube rectifier 
is employed. There are two charging rates, 
'A- ampere for trickle charging and 2 am- 
peres for boosting. Storage "B" batteries 
can also be charged from this unit by con- 
necting them to special binding posts on 
the front of the case and closing a switch. 

Photo courtesy of Willard Storage 
Battery Co. 

current is drawn, are not maintained at a 
sufficient negative voltage, and at intervals 
may even swing over to a low value of posi- 
tive voltage. When the negative voltage is 
low or when the voltage is positive the "B" 
current flowing is greatly increased. This 
excess flow of current is of no value in the 
operation of the set ; in fact it is a detri- 
ment. 

By increasing the negative voltage on the 

Fig. 10. An "A" battery charger employing 
two rectifier tubes. There are two charging 
rates, VA amperes when one tube is used, and 

5 amperes with both tubes in use. 
Photo courtesy of Valley Electric Company. 

grid of a tube the "B" current can be de- 
creased. The greater the negative voltage 
on the grid the smaller the flow of plate cur- 
rent from the "B" battery. So, by using a 
"C" battery with its negative post connected 
to the grid of a tube, we can cut down on 
the amount of current being drawn from the 

(Continued on page 602) 
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X500 Prize Contest 
What Is the Best Title You Can Suggest for Our Cover Illustration ? 

WE must confess that we have al- 
ways had a weakness for bright 
Children; so the other day, when 
we visited one of our old friends, 

his two -year -old went through all his paces 
and greatly elated us with his marvelous 
cleverness. Fond Papa even went so far as 
to say that little Dicky had no trouble tuning 
in the radio, having been shown only once 
how to do it, the night before. 

We greatly marveled at this astonish- 
ing example of brain power in one so young, 
and our face probably showed some of the 
incredulity we felt ; because Fond Papa im- 
mediately proceeded to the library, stating 
that Dicky himself would give us a demon- 
stration. No sooner said than done. Fond 
Papa opened the door, but stood transfixed 
with horror, on the threshold. "Dicky!" 
he shouted, "What do you call this ?" 

There was Dicky, sitting on the table, in 
the act of "experimenting" with the radio's 
"innards "! 

* * * * * * * 
The above stars represent the curtain 

which we are forced to draw over the sub- 
sequent proceedings, which were enlivened 
by quite a good deal of appalling howls and 
vigorous language that could not at all well 
be produced here. It might get us into 
serious trouble with the postal authorities. 

In any event, upon inspecting the radio a 
few minutes afterwards, we found that 
Dicky had indeed macle a really good job of 
it. He had torn out the three radio -fre- 

quency coils and smashed two bulbs -not at 
all a feeble accomplishment for a youngster 
-and we fully agreed that Dicky certainly 
knew how to "work" the radio. We told 
Fond Papa that Dicky worked the radio so 
well he evidently worked it to death ; but 
Fond Papa couldn't see the joke at all. 

However, we macle a mental note to warn 
all of our friends never, never to let two - 
year -olds fondle radio sets, except when 
we are there and within arm's reach of both 
the radio and the youngster; but even then 
we have suspicions that disaster may be 
lurking in the very next wave. 

THE EDITOR IS "STUMPED" 
Before the above curtain of stars, we 

said that Fond Papa was so surprised that 
he yelled at the top of his voice, 'What 

$500 (n Prizes 
1st Prize $300.00 
2nd Prize 100.00 
3rd Prize 50.00 
4th Prize 15.00 
5th Prize 10.00 
6th, 7th, 8th, 9th and 10th 

Prizes, $5.00 each 25.00 

$500.00 

do you call this ?" We have given the 
matter quite a good deal of cogitation, for 
some time; but after the cover of RADIO 
NEws had been duly painted and finished 
words failed us as to "what do you call 
this ?" We could think of no adequate 
wording for the title on the cover. We ad- 
mit we considered a few, as, for instance, 
"The Young Radio Experimenter," "Getting 
Inside Radio Information," "A `Wireless' 
Radio," and other similar titles; but then 
we had to catch a train for our yearly vaca- 
tion, and we thought it best to "Let George 
do it," this time anyway. It will be worth 

$500 to us, not to puzzle out a title. 
THE READER WILL DESCRIBE IT 
And so, there you are. Here is the pic- 

ture of Dicky, engrossed in his scientific 
investigation, and Fond Papa, who does 

not approve of the young scientist's research 
methods at all. We leave it entirely to 
you to find out what the picture is all about, 
because we know that you can get up a 
much better title than the poor, overworked 
editor can, at any time. 

That is all there is to it. Just study the 
picture carefully and see what it suggests 
to you. Remember, also, that this is a radio 
magazine, and the title really should have 
something to do with radio. The cleverer 
your title is, the bigger will be your chances 
to win the first prize. 

Now $300 for writing just a few words 
is not a bad proposition at all, as we see it ; 
and we are sure that you who read this will 
be the lucky one and get the first prize - 
but then, even if you do not win the first 
prize, there are other good prizes not to be 
sneezed at, and well worth going after. 

Please do not jump at conclusions about 
the nature of this contest, but read the 
rules carefully, to make sure that your 
entry, whatever it is, will not be disqualified 
for lack of compliance with them. 

CONDITIONS AND RULES OF THE 
$500 COVER PRIZE CONTEST 

You are asked to write the best title for 
the picture on the front cover, which is also 
reproduced on this page. The successful 
titles must be pertinent to the picture and 
should preferably have some radio meaning, 
although the latter is not absolutely neces- 
sary. 

(1) No title may contain more than 10 
words. 

(2) Contestants may submit as many 
titles as they care to. There is no limit to 
the number. 

(3) Every title must be clearly typewrit- 
ten or printed, not written in longhand, on a 
separate sheet of paper. Not more than one 
title is to be written on one sheet of paper. 

(4) Each sheet of paper must bear th3 
name and address of the contestant submit- 
ting the entry, which name and address 
should be printed or typed on the same 
page; no other matter should be included. 
Do not write on the reverse side of the 
sheet. 

(5) Penciled matter can not be entered 
in this contest. 

(6) All entries must be submitted on flat 
sheets of paper, of such size that it is not 
necessary to fold them into the envelope. 
No folders or rolled heavy paper will be 
admitted to contest ; government postal cards, 
however, may be used if desired, instead of 
enclosing the entries in envelopes. 

(7) Anyone is eligible to enter this con- 
test, with the exception of employees of the 
Experimenter Publishing Company and 
their relatives. 

(8) This contest closes December 20th, 
1926, at noon, by which time all entries must 
have been received at this office. Announce- 
ment of the prize winners will be made in 
the March, 1927, issue of RADIO NEWS, 
upon the publication of which the prizes 
will be awarded. 

(9) Do not enclose the entries with any 
other communications to the Editorial or 
other departments of the Experimenter Pub- 
lishing Co. This may result in the delay or 
loss of one, or both. 

(1 .0) The editors cannot send individual 
acknowledgments of entries, or enter into 
correspondence regarding them or the terms 
of the contest, which are given plainly here. 
Entries cannot be returned to the senders. 

(11) Address all entries to Editor, Cover 
Title Contest. RADIO NEWS, 53 Park Place, 
New York City. 

(Continued on page 600) 
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Fig. 6. (Above) Testing the con- 
densers for capacity, insulation re- 

sistance and breakdown. 

Fig. 4. (Right) The vacuum dryer 
and also the surface condenser 
and steam boiler, behind which is 

the steam -driven vacuum pump. 

Photos by courtesy of 
Leslie F. bluter Co. 

gmrtmai,,,,,urm ,our, 

Fig. 5. (Below) Vacuum 
tanks in which the conden- 
sers are impregnated with 

melted paraffin. 
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A Visit To A 
Condenser 

Factory 
Details of the Manufacture 

of Filter and By -Pass 
Condensers 

THE popularity of `B" battery 
eliminators has increased the con- 
sumption of filter condensers far be- 
yond the former production of this 

type of condenser ; and to meet this demand, 
a number of American manufacturers have 
installed equipment for their production. 
While the manufacture of this type of con- 
denser is apparently simple to those ex- 
perienced in its construction, there is a great 
amount of detail which is overlooked by the 
average fan. Each step must be carefully 
followed, and the finished product thoroughly 
tested, to insure the efficient operation of 
the eliminator in which the condensers are 
used. 

In anticipation of this condition, one 
manufacturing company has installed what 
is believed to be one of the most efficient 
and best equipped plants for the production 
of filter condensers in the country. To ac- 
complish this, there was secured a corps of 
engineers, who have specialized in the manu- 
facture of_ filter _condensers for a period of 
approximately twelve years. With this ex- 
perience, they designed winding machines 
and laid out specifications for a filter con- 
denser plant that would possess every avail- 
able advantage and insure a product that 
would give dependable service wherever used. 
The importance of the proper paper and 
correct grade of foil was carefully con- 
sidered, as well as the use of a thoroughly 
tested paraffin with which to seal the con- 
densers during manufacture. 

For the readers, who as users of filter 
condensers in "B" eliminators or by -pass 

(Continued on page 570) 

Fig. 1. (Above) The power winding machine for the 
making of fixed condensers. Notice the revolution 
counter for informing operator of the exact number 
of turns of paper and foil on the condenser, whose 

capacity is thus determined. 
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A SHIELDED 6 -TUBE RECEIVER 
Three stages of transformer- coupled audio - 

fréquency amplification are successfully used 
in the set illustrated ; and this method of 
coupling gives a tremendous amount of loud- 
speaker volume even on weak signals. 

Three control dials are used, by means of 
which the three circuits are brought into 
exact resonance with each other and with 
the broadcasting station, with the result that 
full volume and true tone quality are obtain- 
ed. Straight- line -frequency variable con- 
densers are employed in this model, thus 
insuring sharp separation of all stations on 
the broadcast band from the lowest to the 
highest wavelengths. 

The receiver is encased in an all -metal 
shield which serves as a protection for the 
vital parts and acts as an electro- magnetic 
shielding against outside interference. 

The neutrostat is an ingenious device for 
varying the "B" voltage to suit best the ex- 
act wavelength being tuned. Thus weak 

Not only the three stages of radio-frequency 
amplification, but the entire receiver is com- 

pletely shielded. 
Photo by courtesy of NeutrowoÍtnd Radio Mfg. Co. 

signals can be built up greatly in strength by 
controlling the oscillation on all wavelengths. 
All stations can he tuned in at the point of 
maximum intensity, which is immediately be- 
low the point of oscillation. 

A UNIQUE ANTENNA 
This spherical antenna, which is ten 

inches in diameter, is non -directional. It 
is built of metal having great electrical 

This is a new type of antenna, for which it is 
claimed that there is no directional effect ob- 

servable in reception. 
Illustration by courtesy of Yahr -Lange, Inc. 

conductivity, receives all wavelengths, in- 
creases selectivity, and clarifies tone. It 
is said to reject a large part of the noise 
and interference collected by long -wire 
aerials. 

AN AMPLIFIER FOR CRYSTAL SETS 
Among English fans, the crystal set is 

still popular. Geographically speaking, Eng- 
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land is a small country, and the numerous 
main and relay stations make crystal recep- 
tion possible almost everywhere : but sooner 
or later the fan tires of phone- strength 

As the crystal detector is very popular abroad, 
an English manufacturer is offering a unit 
with two A.F. stages which can be added tó a 

crystal detector. 
Illustration by courtesy of Brownie !fireless 

Co., Ltd. 

signals and longs for good loud -speaker re- 
ception. 

One English manufacturer has provided 
for this extension of the set, and produced 
a novel type of amplifier on which the ex- 
isting crystal set is placed. Both crystal set 
and amplifier blend into a new larger set, 
and the alteration can be effected with vers- 
little trouble. The composition casings of 
both are of the same shade. The amplifier 
used is transformer- coupled and has two 
stages. The amplifier tubes appear at the 
sides of the illustration. In front of the 
base is the rheostat controlling the filament 
temperature of the tubes. -C. A. Oldroyd. 

A DOUBLE -RANGE RECEIVER 
Anyone with a structural knowledge of 

radio knows that the vast majority of re- 
ceivers are more efficient on the lower wave- 
lengths than on the high waves. Also that 
the set which brings in the high wavelengths 
well is hard to manage when tuned for the 
lower- wavelength stations. 

A special switch incorporated in this re- 
ceiver overcomes this general difficulty in 
radio reception. A twist of the thumb and 
finger changes the set instantly into either a 
high -, or low -wave set. Actually, the opera- 
tor has two sets in one, and each is as 
efficient as it would be were it designed 
especially for either high waves alone or 
low waves alone. 

The set shown is a six -tube, inherently- 

By means of a special switch the range of this 
receiver can be easily transposed. from the high 

to the low wavelengths, and vice- versa. 
Photo by courtesy of Splitdorf Electrical Co. 

neutralized, two -control receiver having three 
stages of radio -frequency amplification, de- 
tector and two stages of audio. It is de- 
signed especially to meet the demand for a 
receiver small in size and easy to operate. 

It is equipped with vernier tuning dials 
and straight -line -frequency variable con- 
densers -the second and third condensers 
being controlled by a single dial ; separate 
rheostats on the panel for controlling de- 
tector and radio- frequency tubes, and a 
rheostat on the sub -panel inside cabinet for 
controlling audio tubes. 

The entire receiver is only 22 inches long 
over -all by 124 inches deep by 10 inches 
high; it has a sloping, crackle -finished. 
metal casement panel, and is encased in a 
walnut cabinet, lacquer finished in two -tone 
effect. It has a six- terminal cable for bat- 
tery connections ; the antenna and ground 
connections are made outside of the cabinet. 
The set is wired to permit use of power 
tubes. 

A NEW CONDENSER DESIGN 

The condenser shown is a new product 
designed to give the greatest possible separa- 
tion between stations throughout the en- 
tire broadcast wave band. It combines fea- 
tures of the straight -line- capacity, the 
straight -line wavelength and the straight - 
line- frequency types into one condenser; 
applying their characteristics at the points 
on the dial where they are the most valuable. 
In size it is no larger than a straight -line- 
frequency condenser, requiring only 4 inches 
of panel space when open. Mechanically, it 

This condenser is designed to obtain the great- 
est possible separation of stations within the 

broadcast wave band. 
Photo by courtesy of Hammarlund Mfg. Co. 

lias heavy non -corroding brass plates, held 
in position by tie bars, an exterior brake for 
holding the rotor in position, one -hole 
mounting with anchoring screw, clockspring 
pigtail rotor connection, a full ball bearing 
at one end of the shaft and a ball -bearing 
end -thrust at the other end. In addition to 
these there is provided a full- floating axle 
which supports no weight and may be entire- 
ly removed, and a longer axle substituted for 
connecting several condensers together. It 
may also be adjusted for coupling to other 
condensers, for applying a gear -type vernier 
to a single condenser, or for mounting a 
variable primary coil. A shaft of insulat- 
ing material may he substituted for the metal 
shaft. 
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A LIGHT -SOCKET OPERATED RECEIVER 
The all -metal panel and sub -panel are 

but two distinct features embodied in this 
receiver. Other points of great interest are: 
the telephone -cable wiring of the low- poten- 
tial leads; the speedometer type of tuning 
controls which allow perfect ease in tuning; 
the auto -type rheostat controls which afford 
minute filament adjustment; the non -micro- 

The console receiver shown above has ample 
space provided for the various eliminators at a 
sufficient distance from the set to escape any 

hum. 
Photos by courtesy of Chas. Freshman Co., Inc. 

phonic socket suspension; the exceptionally 
beautiful mahogany and walnut console 
cabinets with their built -in loud- speakers. 

This year, however, instead of arranging 
the circuit for use with standard tubes, the 
second stage of audio frequency amplifica- 
tion is designed to accommodate a power 
tube, if so desired. A step further ahead is 
also made by using a jack in the output of 
the first stage of A.F. amplification into 
which can be plugged a power amplifier 

tflN WIN iÚ 
Five tubes, the last of which may be a power 
amplifier, with special coils for this circuit give 
excellent results in the console receiver shown 

above. 

unit ; special heavy duty, non- distorting 
audio frequency amplifier transformers 
have been designed and employed with ex- 
cellent results. "C" battery connections are 
also provided, and with an "A -B -C" Power 
Supply unit the entire receiver can be 
operated from the light socket. 

A VARIOMETER -TUNED RECEIVER 
As may be seen from the illustrations, 

though this receiver uses a standard tuned - 
radio- frequency circuit, the construction of 
the set and the parts is unique. 

In the first place, the tuning-in of stations 

Instead of using variable condensers for tuning 
purposes the receiver's single- control dial op- 

erates these variometers. 

The front panel of the receiver also forms the 
front of the drawer, a part of which is the sub - 

panel of the set. 
Photos by courtesy of International Radio Corp. 

is clone by three variometers on the sanie 
shaft, rotated by the knob on the front 
of the cabinet, which serves also as a handle 
for the drawer in which the set fits. The 
internal construction of these variometers is 
clearly shown; there are two similar wind- 
ings on the mica cylinder and two others on 
the internal circumference of the bal:elite 
covering. These three variometers are in 
the grid circuits of the first three tubes, 
respectively. 

These are also radio -frequency trans- 
formers;" the only variable condenser in the 
hook -up is across the secondary of the trans- 
former, in the first stage. This is necessary 

By employing variometers a 360° dial can be 
used; the lever at the front of the set controls a 
rheostat which also turns out the filaments of 

the tubes. 

because it is impossible otherwise to com- 
pensate for the difference in the lengths of 
antennae used. Two stages of audio -frequency 
amplification give the necessary loud- 
speaker volume. 

Stations may be logged by reading the 
numbers which show through the window 
in the front of the drawer just above the 
tuning knob. The condenser adjustment is 
inside the drawer, as it has to be varied only 
occasionally. The drawer need be opened 
only when this adjustment is made or tubes 
changed, the other tuning and volume ad- 
justments being made from the front. Be- 
low the knob will be seen a lever for volume 
adjustment and also for turning off the set. 

A TALKING BOOK 
This speaker is rich and artistic in ap- 

pearance, resembling an open book with 

This loud- speaker, which is in the form of an 
open book, employs the paper of the page as a 

diaphragm. 
Photo by courtesy of Utah Radio Products Co. 

hand- tinted pages done in sepia, finished in 
gold and brown morocco leatherette. It 
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may be held in an upright position on an 
easel furnished with the speaker, or hung 
on the wall like a picture. 

It employs new principles in sound repro- 
duction. The electromagnetic unit is ap- 
plied -tangentially to the edge of a properly - 
curved membrane; thus differing from other 
speakers in which the diaphragms are moved 
by á piston -like action at right angles to 
the surface. The size is 17/x13/ inches. " 

A SEVEN -TUBE NEUTRODYNE 
Completely shielded with heavy brass 

material, this set embodies all the patented 
Hazeltine features; the circuit employing 
three stages of neutralized R.F. amplifica- 
tion, detector and three stages of combination 
A.F. amplification of special design. It 
operates from a loop antenna, eliminating 
the use of outside aerial or ground, and is 

There are but two tuning controls on this alum- 
inum panel, which is stained to represent the 

finish of wood. 
Photos by courtesy of Howard Radio Co. 

also adapted for use with light- socket power 
devices. 

The operating panel is made of aluminum 
stained and grained to represent a rich 
walnut. A dual tuning control is used and 
the panel is constructed in such a way that 
the dial markings, calibrated in wavelengths, 
are visible through a window in the center 
of the panel. A small electric light conceal- 
ed behind the panel makes them easily read- 
able. 

To give smooth, free movement and at 
the saine time provide a hairline adjustment, 
the variable condensers are operated on two 
ingenious link- motion shafts, which are 
controlled by the two tuning knobs. There 
are no gears to get out of mesh or wear 
out. 

This receiver is extremely efficient on 
extreme long distance signals and remark- 

Although the circuit used is the neutrodyne, this 
set's controls are reduced to two by an in- 

genious system of gearing. 

able results have been obtained in steel and 
concrete buildings. 

Inter -stage coupling and eddy- current 
losses are eliminated by the method of 
shielding employed. The R.F. units and 
detector are separated from each other by 
metal shields, and the three audio stages 
are placed in another separate metal com- 
partment. All the shielding is tightly clamp- 
ed together so that leakage from one stage 
to another is absolutely prevented. 

Evidence of the effectiveness of the 
shielding was brought out in a series of 
tests in which effort was made to tune -in 
local station programs with the loop antenna 
disconnected ; complete silence prevailed at 
all points on the dials. 
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NEW GERMAN' ACCESSORIES 
One of the chief things for which Ger- 

many is noted is the attention that its 

Fig. 1. A new type of German binding post 
is shown at the left, beside two types of spring 

connectors which are made to fit in it. 

manufacturers have paid to the small de- 
tails. In the three sketches are shown a 
few radio accessories that arc especially 
useful for the home constructor and the 
experimenter. In Fig. 1, on the left, is 

Fig. 2. Other types of binding posts and con- 
nectors from Germany, that should prove a great 

aid to the experimenter. 
Illustrations by courtesy of .l. If'. Herbert 

shown a binding post which may be at- 
tached to a panel or baseboard and con- 
nections made to it in a number of different 
ways; either by the shorting U- shaped con- 
nector or the plug, in which a resistor can 
be placed in the clip in its top. 

The two figures at the left in Fig. 2 are 

Fig. 3. On the head of the push -pins. shown 
in the above sketch, are engraved the different 
symbols, which may mark the terminals on a set. 

also binding posts, and the other two are 
connectors which may be used instead of 
soldering wires- together. In Fig. 3 are 
shown thumb- tacks, on the heads of which 
are engraved appropriate letters and 
figures. indicative of the binding -posts ou 
a receiver. 

A MULTIPLE -SHIELDING LOOP 
RECEIVER 

This receiver includes four stages of 
tuned- radio -frequency amplification. All 
coils and variable condensers in this group 
are made to possess identical electrical 
characteristics, so that they are adapted to 
tuning by a single control. Adjustment of 
the loop or antenna circuit is accomplished 
by a second control, which assures the bal- 
ance essential to the best possible reception 

A special advantage of this receiver is 
its multiple shielding, each circuit being 
completely isolated. Each coil has its own 

metal covering. with the addition of a 
second housing for those requiring maximum 
protection. Over the entire radio -f requency- 
amplifier system is still a third shield. All 
of these housings are made of the purest 
copper and sealed by a special process. 

Because of the four stages of tuned R.F. ampli- 
fication, this receiver gives remarkable results 

on a loop antenna. 
Photo by courtesy of Federal Radio Corp. 

Even the detector tube and audio frequency 
system have their individual shielding of a 
copper steel alloy. 

Provision has been made for operation 
with either the built -in loop or a short in- 
door antenna and counterpoise wire. With 
the loop no ground or counterpoise is neces- 
sary. A concealed and shielded switch 
facilitates the change from loop to antenna 
where desired. While a large outdoor 
antenna may be employed, its use is dis- 
couraged except under such rare conditions 
as exist only when static and electrical dis- 
turbances are almost entirely absent. Since 
the loop is remarkably sensitive and selective, 
it is entirely sufficient for reception over 
tremendous distances. 

A POWERFUL LOUD -SPEAKER 
This cone, is of the double- diaphragm, 

fixed -edge design. The parchment is of 
special grade selected after long experi- 
mentation, and treated to ensure immunity 

This double -cone loud -speaker is capable of re- 
producing faithfully the output of a small set 

or a multi -tube receiver. 
Photo by courtesy Jf f'a. et Radio Corp. 
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to dampness. The driving unit is sufficient- 
ly delicate to handle the output of the 
smallest dry -battery receiver, even on weak 
signals, and sufficiently rugged to handle the 
output of any power amplifier. It responds 
to all electrical variations of the input, so 
that clear, realistic rendition, without slur- 
ring, blurring or blasting, is obtained. The 
driving unit has a balanced armature and 
responds to the full range of musical fre- 
quencies. The connecting rod, running to 
the apex of the cone, is provided with an 
adjustment to maintain proper position of 
the driver roll in the paper cone. The driv- 
ing unit is mounted on a sturdy framework, 
which also supports the cone. 

AN ADJUSTABLE LOUD -SPEAKER 
The majority of the new cone loud- 

speakers which have appeared on the mar- 
ket this season are of the single -cone type; 
that is, instead of two cones fastened to- 
gether at their edges, they have but a single 
sheet 'of paper, the apex of which is at- 
tached to the loud -speaker unit, and the 
edge, either free or fastened to a ring. 

In the illustration a cone of the free 
edge type is shown. The construction of 

As can be seen, the cone speaker shown above 
has but a single sheet of specially -prepared 

paper as a diaphragm. 
Photo by courtesy of II'heclat .Ifg. Co. 

the loud- speaker unit is of interest in that 
the armature is not delicately balanced at 
the factory, but is left to the user to ad- 
just himself. This operation is a very sim- 
ple one and is performed merely by the 
adjusting of a set -screw on the front of 
the cone. 

A TRIPLE CHARACTERISTIC 
CONDENSER 

The condenser illustrated is designed to 
have straight -line- frequency characteristics 
from 0 to 50 on a 100 -division dial, straight - 
line- wavelength characteristics from 50 to 
80, and straight -line- capacity characteristics 
from 80 to 100. To accomplish this the rotor 
plates are semi- circular and the stator plates 
shaped to give the required capacity varia- 
tions. 

Concentric plate construction permits of 
the use of pedestal insulation held under 
pressure, thus preventing warping of the 
insulation with consequent shift in plate 
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The special design of the plates of this con - 
dznser causes the capacity to vary so that there 
is an even distribution of stations over the 

whole scale. 
Photo by courtesy of General Instrument Corp. 

alignment. It also forces the placement of 
the insulating medium which is illustrated 
Itere, out of the active field of the in- 
strument. 

Additional features that make for perman- 
ency are the inset strip, tobin bronze and 
ball bearings, rotor and stator plate spacers 
and supporting members, and solid assembly 
arms and end plates, incorporated in the in- 
strument shown. 

DOUBLE LOUD -SPEAKER CONSOLE 
RECEIVER 

The console receiver has a tuned- radio- 
frequency circuit, housed in the upper por- 
tion of the cabinet. On cadi side of the 
console is mounted a loud- speaker. This 
innovation is employed to get maximum 
quality of reproduction, one speaker taking 
care of the high notes and the other giving 
best results on the lower register. These 
speakers, being synchronized, are heard as 
one. 

Beneath the receiver itself is a compart- 
ment providing space for the necessary bat- 

Two built -in lo ...d- speakers make this console 
receiver one capable of excellent reproduction, 

as well as a good distance -getter. 
Photo by courtesy of A. H. Grebe & Co. 

tcries. This cabinet comes in several dif- 
ferent woods, so that there is no trouble 
in matching the furniture of the room in 
which it is desired to place the set. 

A SINGLE -CONTROL 8 -TUBE SET 

This neutrodyne receiver, incorporating 
both Hazeltine and Latour patents, with 
copper shielding for radio -frequency stages 
and detector tube, and a steel compartment 
for audio - frequency stages, is supported on 
a heavy angle -iron chassis. 

This eight -tube receiver may be operated 
with one hand, through a precision unicon- 
trol mechanism in the form of a bakelitc 
disc, which, by a vernier -gear device, 
operates a rotary drum bearing a pre - 
calibrated wavelength scale. This one tun- 
ing control takes the place of ten ordinary 
adjustments and eliminates the necessity of 
expert knowledge in the operation of such 

an elaborate type of advanced design in radio 
apparatus. 

Below the wavelength drum is seen the 
double -range high -resistance voltmeter ; and 
to the left, is the eight -position voltage -con- 
trol knob, which permits the operator to 
note instantly "A ", "B ", and "C" voltages 
applied to various parts of the circuit. 

Above the drum is the holder for the 
double- winding "neutralized" loop, supplied 

This completely -shielded receiver is designed 
to operate on a loop antenna which fits in the 

holder over the tuning drum. 
Photo by courtesy of Freed- Eisc,nann Radio 

Corp. 

with the set. It has sharp directional effect, 
and does away with the need of an aerial. 

A NEUTRODYNE WITH ELIMINATOR 
UNIT 

This loop receiver, having five tubes in 
the circuit, gets its power supply from the 

Behind the five -tube receiver may be seen the 
eliminator which supplies all the necessary 

power for it 
Photo by courtesy of Antrad Corp. 

house -lighting circuit. A neutrodyne hook- 
up is employed, with the conventional two 
stages of tuned- radio -frequency amplifica- 
tion, detector and two stages of audio -fre- 
quency amplification. 

Beneath the cabinet housing the set it- 
self is the combined "A, B. and C" elimi- 
nator, which operates on 60 cycles, 95 to 
125 volts, so that no batteries whatsoever 
are necessary. Although all the necessary 
power is derived from the lighting circuit. 
only 50 watts are consumed, making the 
cost of running this receiver less than half 
a cent per hour. 

AN ELECTROLYTIC -RECTIFIER "B" UNIT 
The "B" Power Unit shown uses four 

rectifier cells with bridge hook -up, giving 
full -wave rectification. Two electrolytic 
condensing cells are used in conjunction 
with a choke of special design. The use of 
electrolytic condensers results in a con- 
densing capacity (100 -µf.) many times 
greater than that of the dry type, and pro- 

Receivers using plate voltage up to 135 volts 
can be supplied with the necessary power from 

this eliminator. 
Photo by courtesy of Precision Elec. Mfg. Co. 
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vides a smooth, even flow of D.C. current, 
uninterrupted by line fluctuations. 

The rectifier cells employ aluminum as the 
rectifying, or film- forming electrode; the 
anode is composed of a special alloy which 
does not deteriorate. An electrolyte, which 
is non -corrosive, permits of practically no 
voltage loss, so it may be said that the 
electrical characteristics of the cell are re- 
markable. All cells are long -lived and in- 
stantly replaceable. 

Charts show excellent performance curves 
for this eliminator, the outstanding charac- 
teristics being high- milliampere output with 
low -watt input, making the unit extremely 
economical to operate. 

A 6 -TUBE T.R.F. CABINET RECEIVER 
It has been said of some radio receivers 

that the housewife did not like to have them 
displayed so prominently, because they did 
not match the furniture in a particular room. 
The set shown in the accompanying illustra- 

This compact single -dial receiver, over which is 
a built -in loud -speaker, can be completely en- 

closed by shutting the doors. 
Photo by courtesy of Apex Electrical Mfg. Co. 

tion is a compact receiver that will meet the 
requirements of both partners of the family 
firm. When the receiver is not being used 
the doors can be closed, with the appear- 
ance of a small cabinet resulting. 

In the rear of the wood- finished metal 
panel is a six -tube T.R.F. receiver, having 
but one dial for tuning; its readings are 
seen through the small window in the panel, 
behind' which is a miniature electric light 
illuminating the dial. Behind the grill- 
work at the top of the cabinet is a loud- 
speaker. The circuit is so designed that 
maximum volume may be had by the use 
of a power -amplifier tube in the last stage 
of audio - frequency amplification. 

ENCLOSED LOUD -SPEAKER 
The octagonal loud -speaker illustrated 

herewith is a cone of the single- sheet, free- 

This bronze loud -speaker, although not very 
large, gives remarkable reproduction. It is of 

the single -cone type. 
Photo by courtesy of Pausin Engineering Co. 

edge type, enclosed in an octagonal case. 
In the first place the unit of the speaker 
is securely fastened to the rear wall of the 
metal casing ; and the cone, which is about 

(Continued on page 612) 
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A "Superhet" Travelling Companion 
A Compact Set Designed Especially for the Traveller 

By The Staff of RADIO NEWS LABORATORIES 

The Portable Super in 
operation. Simply open 
the cover and turn on 
the filament switch, 
and it is ready for use 
-a faithful companion. 

above. Then a wnodcn box, (detailed in 
Fig. 2) which fitted snugly in the case, was 
built. This hox houses all of the apparatus 
except the loop, as shown in the various il- 
lustrations ; the two small compartments 
hold the "A" and "B" batteries. 

For the "A" battery, sif 4/ -volt "C" 
battery blocks are connected in parallel. 
They will give fairly long service and can 
easily be replaced by removing the battery 
cover. A 90 -volt "B" battery, composed of 
four 22% -volt small -sized blocks, is em- 
ployed. The "C" battery is not visible in 
any. -of the illustrations, except the wiring 
diagram (Fig. 1). It is a 4 / -volt three - 
cell flashlight battery, and is mounted on 
the bottom of the box underneath the loud- 
speaker. 

The small horn -type loud- speaker is 
mounted on the bottom of the box, as shown. 
Sponge rubber is used in all places where 
the speaker is apt to come in contact with 
the box, to reduce vibration of the tubes, 
which was found quite annoying in spite of 
the fact that cushioned sockets were used. 

HERE is a really compact, light- 
weight, portable radio set of the 
superheterodyne type, which uses 
six 199 -type (dry -cell) tubes, and 

is complete in itself ; batteries, loud- speaker, 
loop and everything are all enclosed within 
the case. The outside dimensions of the 
case are 6/ by 131/4 by 20 inches, and the 
complete set weighs about 34 pounds. The 
loop is built into the cover of the case, as 
shown in the various illustrations, so when 
the cover is opened, the set is ready for 
business. 

The six dry -cell tubes function as follows: 
first tube, combined detector and oscillator, 
connected according to the tropadyne hook -- 
up; second and third tubes, two -stage inter- 
mediate- frequency amplifier; fourth tube, 
second detector ; and the fifth and sixth 
tubes are two stages of audio -frequency am- 
plification. 

This arrangement proves quite satisfac- 
tory, working very well on all local sta- 
tions and many distant ones. For greater 
sensitivity an outdoor aerial, of any length 
of wire, may be coupled to the loop. And 
the use of UX sockets makes this receiver 
adaptable for permanent use in the home 
with fi-volt storage- battery tubes. We have 
thus a combination that is difficult to beat 
with any other type of receiver. 

ARRANGEMENT OF PARTS 
Before building this set a general idea 

of the space required was formulated, and 
then a suitable case was purchased ; it hap- 
pened to have the dimensions mentioned 

L, 

Showing the wooden box, with its hinged bakelite panel, on which all the parts, except the loop. 
are mounted, removed from the carrying case. The panel is in th^ open position. with the various 

parts exposed. The symbols correspond to those in the diagram, Fig. 1. 

T, 

Diagram of this portable 6 -tube superhetero- 
dyne; note that the tropadyne circuit is used. 
The symbols correspond with those in the other 
illustrations designating the various pieces of 
apparatus, the values of which are given in the 

list of parts. 

<-0 

FIG. - 
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View looking down into the set with the panel 
in the open position. The wooden cover of the 
battery compartments is also removed. Note 
how the loud- speaker is supported on sponge 
rubber pads to prevent vibration of the tubes. 

However, the sponge rubber effectively elim- 
inates all traces of microphonic howl. 

The flange of the horn opens, as shown, 
into an aperture in the bakelite cover; this 
opening is covered with a copper screen to 
prevent foreign matter from falling into 
the horn and damaging the unit. 

The panel is 194x84 inches; on it are 

it 

FIG.2 

CENTER TAP 
r ¡T 

F 16.3 

Fig. 2 gives the dimensions of the wooden box 
employed, which was designed to fit snugly 
in the carrying case purchased for the pur- 
pose. Detail for winding the oscillator coil, 
L2, L3, (shown in Fig. 3) are given elsewhere 

on this page. 

F 

P 

mounted the tuner and oscillator condensers, 
Cl and C2, of .0005- and .00037 -i f. respec- 
tively; the filament switch, SW; potentio- 
meter, Rl ; rheostat, R2; and voltmeter, 
VM. The use of a filament voltmeter is 
recommended ; it shows instantly the condi- 
tion of the dry -cell "A" battery, and is a 

487 

safeguard against operating the tubes above 
the normal filament voltage rating. 

Flexible wire cables are used to connect 
the instruments on the panel to those in the 
box, because the panel is mounted on hinges 
and the connection must be long enough to 
allow it to be opened for replacing tubes, 
etc. The battery compartments have a 
wooden cover, 19%x3% inches. 

In the box are mounted the six sockets, 
oscillator coupler, intermediate and audio 
transformers, fixed condensers, grid leaks, 
etc. The construction of the oscillator 
coupler is shown in Fig. 3. The winding 
L2 consists of 35 turns of No. 26 silk'cov- 
cred wire; and the winding L3 has 50 turns 
of the same wire, wound in the same direc- 
tion and spaced / inch from L2. A center 
tap is provided on L3. 
EFFECT OF METAL IN CARRYING CASE 

The loop consists of 16 turns, wound in 
two layers on the wooden supports as shown, 
one layer on each side of the supports, which 
are attached to the cover of the carrying 
case. In the carrying case we selected, a 
metal flange extended completely around the 
rim of the cover, forming a short -circuited 
Metallic turn closely coupled- to - the loop. 
This almost killed reception entirely, but its 
effect was eliminated by sawing a small por- 
tion, about / inch, out of the metal rim, 
thus opening the circuit. The loop now 
works efficiently. 

Fig. 1 is a diagram showing all connec- 
tions; there is nothing unusual about it to 
require any special comment. The values of 
the apparatus are given in the list of parts. 
The two intermediate transformers TI are 
of the broadly -tuned type, and that marked 
T2 is of the sharply -tuned "filter" type. A 
"C" battery is used on the second detector 
instead of the conventional grid condenser 
and grid leak. The by -pass condenser C5 
is of the small ( "midget ") type; it should 

(Continued on page 522) 

SYMBOL NAME OF PART VALUE 
OF PART RCMARKS MANUFACTURER* 

el 1 Variable Cond. 0005 V. Tuner 1 2,11,15,16,17,23 
1,10,11,14,15,16,17,23 
25,19 

C2 1 Variable Cond. 00037 Mf. Oscillator 2 

SW 1 Filament Switch B.P. 3 

R1 1 Potentiometer For intermediate amp. 4 14.19.232? 
R2 1 Rheostat 10 ohms For all filaments 4 19,23,27 

VM 1 Voltmeter 0-5 V. For filaments 5 20,21,22 

Ll 1 Loop 80ft. Home made 

L2-L3 1 Oscillator coil Home made 

C3 1 Grid condenser 0005 Mf, First Detector 6 24,17 

R3 1 Grid leak 1 msg. First detector 7 23,6,8 

T 2 Audio trans. 8 18 

LS 1 Loud Speaker 28,29,31 

11 2 I.F.T. o. 
T2 1 I.F.T. Filter -10 

C4 1 Fixed Condenser 005 Mf. ypaes 6 24 

C5 1 Condenser 00005 Mf. pass 11 \14,32 

C6 1 Condenser special iehsd with T2 10 

2 Dials Vernier 12 8,11,14,30 

2 Binding Posts For loop 13 26,33,14,6 

1 carrying case 

1 fra,ae one made 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 
I Samson elec. Co. 13American R dio Hda. Co.25 Yaxley Mfg. Co. 37 
2 Radio Cond. Co. 14General Radio Co. 26 X -t. Radio Labs. 38 
3 Saturn Mfg. k Sales Co 15General Instr. Coro. 27 Allen Bradley Co. 39 
4 Certer Radio CO. 16Hanaarlund Mfg. Co. Q Di.ro Metal Products 40 
5 Weston Elec. Inst. Co. 17Pilot Elec. Mfg. Co. 2e Spartan Elec. Corp. 41 

6 9erovor Wireless Corp. 1$Karae Elec. Co. 30 National Co., Tn... 42 
7 Devon Radio Corp. 19Çutler Ham mar life Co 31 Tower Mfg. Corp. 43 
BPscant Elec. Co. 2OSterliis Mfg. Co. 32 Electred. Inc. 44 
9 Natnanial Baldwin 21$arton Rogers Co. 33 Kellog S'.,, 4 So, 

34 
45 

Wilier- Marshall, Sne, 22Jeuell Elec. Instr. 46 
II Bremer- Tu-1l Ufa mo. 23DeJur Products Co. 35 

C:nJ d Radio 36 
47 

12Martin Copeland Co. 24Dubiliar 48 

APPROXIMATE COST OF PARTS $45.00 

* THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS 

OF THE PARTS USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 

Form Copyright E. P. Co., 1926. 
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TRANSATLANTIC BROADCASTS 
REMARKABLY good reception of 

American stations in the early 
morning hours is now reported from 
England, signals coming in strong as 
soon as darkness falls on the transmitter. 
Arrangements have been made by David 
Sarnoff, of the R.C.A., for programs by 
the B. B. C. this fall for the benefit of 
American listeners. As England is five 
hours ahead of our Atlantic coast in time, 
these are given between 2 and 7 a. m. in 
London, so that American B. C. Ls. may 
have night reception at convenient hours. 

NEW FOREIGN STATIONS 
AMONG broadcast transmitter instal- 

lations announced recently as com- 
pleted or to be in operation soon are: 
Basel (Bâle) Switzerland; Montevideo, 
Uruguay; AYRE, Caracas, Venezuela 
(1,000 watts, 375 meters); Leipsig, Ger- 
many, (9 -kw, 452 meters) ; CYC, Vera 
Cruz, Mexico (337 meters) ; Sao Paulo. 
Brazil. Large additions to the number 
of Danish stations are expected. At pres- 
ent there are over thirty new European 
stations projected, and a conference at 
Geneva to redistribute wavelengths as- 
sumes importance. 

BEACONS FOR AIR PILOTS 
HE Department of Commerce is arrang- 
ing for the installation of 50 radio 

beacons and 95 communication stations for 
the use of aviators on the 9457 miles of air- 
ways now in use. No point on a route will 
he more than a hundred miles from any 
signal station. Both sight and sound con- 
trols (as described in RADIO NEWS for 
March and July, 1926) will make the air- 
man's course as plain as a city street. One - 
kw. transmitters will be used, on 1034 meters 
for the course signals, and about 550 meters 
for weather reports and other communica- 
tions to the planes. 

RADIO FOR EVERY BED 
AT Grasslands Hospital, East View 

(near New York) a $5,000 radio in- 
stallation has just been put in operation. 
Individual headphones are provided for 
the bed of every patient. The funds were 
raised by a committee of residents near 
the hospital; and about thirty patients 
enjoyed the opening ceremonies and 
programs. 

WEATHER MAPS BY RADIO 
ARADIO -MAP machine, operating 

on the - Jenkins picture- transmission 
system, is now in use broadcasting daily 
weather charts from Station NAA, Ar- 
lington. Va., on 8000 meters. Tests car- 
ried out in connection with the ships 
Trenton and Kittery have so far been 
quite successful. The Shipping Board 
and the Weather Bureau are co- operating 
with the navy in arranging for these ex- 
periments. Ultimately it is hoped that 
this system may become of such general 
use that the public can obtain individual 
weather maps by broadcast reception. 

RADIO BRINGS LIFE -SAVER 
THE SOS of the sea has saved thous- 

ands of lives; but a call for human 
blood broadcast recently found equally 
ready response. A blood transfusion 
was found necessary to save the life of 
an anaemic woman in a Richmond hos- 
pital, and no source was available of a 
person whose "reaction" was similar. A 
general call was sent out over station 
WRVA, and responses were numerous 
and immediate. One volunteer of over 
fifty who replied in person, Manley 
Betts, was discovered to have blood like 
that of the patient, and the operation was 
successfully performed. 

A RADIO "SOUNDHOUSE" 
TO Calais, France, belongs the distinction 

of having the first crystal -controlled 
"soundhouse," says Popular Wireless. At 
the end of the sea -wall is a vibrating quartz - 
crystal and vacuum -tube device, which sends 
out an under -water sound -beam that can be 
received by ships better than a light beam, 
through fog, blizzards, etc. It is possible 
that these soundhouses will in time replace 
lighthouses altogether. The one at Calais is 
a near relative of the crystal -controlled 
broadcast transmitter, and it is another in- 
stance of radio helping its sister- sciences. 

The readers of RADIO NEWS are invited 
to co- operate by the contribution of news items 
which concern novelties in radio or in the uses 
to which it may be put ; especially those in 
which the element of human interest is found. 
They should be short; for each one published 
$1.00 will be paid. Address News Editor, 
RADIO NEWS, 53 Park Place, New York 
City. 

COMMUNAL RADIO INSTALLA- 
TIONS 

THE Soviet Government of Russia, fol- 
lowing its persistent policy of general 

education and national propaganda, is equip- 
ping every village and hamlet in its domin- 
ions with á central receiving set, whereby the 
programs of the government stations may be 
received en masse by the population. accord- 
ing to the reports of recent travellers. 

THE "HUE AND CRY" BY RADIO 
THE prefecture (headquarters ) of police 

at Paris has been equipped with the 
Belin apparatus, by which facsimiles of the 
fingerprints of criminals can be sent out al- 
most instantaneously to the other leading 
cities of France when their possessors are 
wanted. It is hoped to make such an ar- 
rangement international in its scope. 

A HURRICANE- WARNING 
STATION 

THE coast of China has been from 
time immemorial exposed to 

the ravages of typhoons, or tornadoes 
of extreme violence, from the south. 
A new station of enormous power has 
been erected at Praya, an island 80 
miles south of Hong Kong, from 
which it is hoped to detect the ap- 
proach of storms (by the atmospherics 
produced) and send out timely warn- 
ings to the mainland. 

DIAMOND -STUDDED 
RECEPTION! 

WHAT is said to be the most ex- 
pensive radio receiver in the world 

was a present to Miss Jean McLean of 
San Francisco at her wedding in London 
to Capt. Howard Sanderson of the Welsh 
Guards. It is about 4 inches by 6, an :1 

3 inches high, designed as a dressing - 
table ornament; but it also perfectly 
works a loud -speaker if desired. Twenty - 
seven large diamonds and 105 small ones 
are studded in filigree gold on the out- 
side case, as well as a number of emer- 
alds, rubies, aquamarines and agates. 

ELASTIC TUBES? 
AMONG the exhibits at the National 

Radio Exhibition, London, says the 
News of the World, is a picture which 
operates as an excellent loud- speaker and 
tubes which may be dropped, bounced 
and knocked about with seeming impun- 
ity. If the promoters are able to per- 
suade some enterprising manufacturer to 
show a tube which will stand the shock 
of putting the "B" battery current across 
the filament, they will indeed, have intro- 
duced a real boon to the novice. 

PARLIAMENTARY BROADCASTS 
EACH cabinet officer of the German 

government has been supplied with a 
radio set for his offices, by which he can 
follow the proceedings of the Reichstag with- 
out leaving his desk. As, under the Euro- 
pean administrative system, the presence of 
administrative ministers is frequently re- 
quired in parliaments, this will prove a great 
time -saver. The League of Nations has been 
recently broadcasting its procedings by land - 
lines from Geneva. 

RADIO SIGNATURES LAWFUL 

.1¡OLLOWING 
the transmission of a 

check by radio across the Atlantic, 
we have the dispatch of a candidate's ac- 
ceptance of nomination to an office from 
San Francisco to Hawaii. Robert W. 
Shingle of Honolulu, whose signature was 
required on the official papers, was un- 
able to reach his home in time. He 
radioed his acceptance in facsimile to the 
election authorities, who accepted it as 
valid. 

(Continued on page 585) 

BLOWING OUT THE GAS -BY 
RADIO 

THIS old -fashioned trick has been 
made quite safe for the operator, 

as evidenced a few (lays -ago at San 
Francisco, when a demonstration was 
macle before University of California, stu- 
dents. Charles Kellogg, a singer of ex- 
ceedingly high -pitched voice, broadcast 
a sustained note ; and at twelve miles the 
reproduction of the sound from the loud- 
speaker extinguished a gas jet. set so 
that the flame would respond by vibrations 
to the exact tone sounded. The principle 
has long been known in physics, but 
never before been demonstrated by radio. 
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Round the World 
With Radio 

RECEIVING. TRANSMITTING AND RECORDING FROM AN 
AUTOMOBILE 

Capt. Plugge. world -traveller and radio expert, is travelling from London to Con- 
stantinople in a car fitted up with a 50 -watt transmitter. a generator. and a nine -tube 
receiver. The trip was scheduled for a month's time. crossing fifteen European 
countries en route, and having an itinerary of 5.000 miles. During the period ex- 
perimental broadcasts will be carried oil:, the car being equipped with a microphone 
for phone transmission. In the picture above. Capt Plugge is shown making a re- 
ccrd of his experiences on a dictaphone, which he will use to keep his diary and 
ru.n off at the end of his trip. The loudspeaker of the set is shown at the left. Be- 
low is shown the loop antenna in positior. Herbert Photos, Inc. 

LO THE POOR INDIAN LISTENS IN ON THE EVENING 
PROGRAM 

Princess Little Bluebird, of the Yosemite Indians, is shown tuning in her 
favorite jazz band number on her radio set outside the wigwam. The white 
man's radio is one of his innovations which meets with the thorough approval 
pf the red brothers and sisters. í Wide World Photos. 

THIS MONSTER RECEIVER MAY FOOL YOU -IT TRANSMITS! 

The latest model in broadcast studios is perched on the top of the Palisades 
at Cl:ffside, N. J., opposite upper New York City. The transmitter of station 
WPAP, located at Palisades Amusement Park, is made in the shape of a 

greatly- magnified receiving set. 
TWO LITTLE MAIDS FROM A JAPANESE SCHOOL 

This scene is laid in a garden at Tokyo. The ladies are listening in through 
crystal sets whose detectors are concealed in the handles of their parasols. the 
frames serving as aerials. Herbert Photos. 
f-rtklki 
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Radio News of the Month Illustrated 
By GEORGE WALL 

A "DISSOLVING RADIO PROGRAM EFFECT 
Everyone knows how a stereopticon view is caused to "dis- 
solve" into another by putting in the second slide before 
withdrawing the first. The stunt illustrated above is in 
some respects similar; while one orchestra was playing, an- 
other was brought into synchronism with it, and the two 
were broadcast simultaneously. Number one was then slow- 
ly ' turned out," and number two orchestra finished the number. 

POWER 
LINE 

WIRED RADIO" SERVICE 
Wired radio reception is to be 
furnished fans at Rochester. N 
Y., by a public utility company. 
Its customers will plug into the 
light sockets to obtain their pro 
grams. With super- power, w 

may soon have super -radio. 

A BOY'S RADIO BOAT 
Burt E. Moritz, jr., a 17 -year- 
old radio enthusiast of Denver, 
has been demonstrating his ra- 
dio-controlled boat on the lake 
in the city's park. The boat is 
controlled by a transmitter in the 
car on the bank. The little boat 
is "grounded" to the water, while 
its antenna gathers in the radio 

signals, 

r - 

BROADCASTING RADIO PROGRAMS FROM A BIG RADIO CAEINET 
This illustration shows a cross -section of the studio at Palisades Amusement 
Park opposite New York City, the exterior of which appears on the preceding 
page. The end of the building which has the appearance of the loud- speaker is, 
as may be seen, the studio of the station; while the mechanical equipment is 

housed at the end which bears the big "tuning dials." 

"GENTLEMEN OF THE 
JURY" 

In a western city jurors will 
be entertained with radio pro- 
grams after working hours, 
the court having permitted it. 
However, should the case 
figure in the news reports, a 

bailiff will censor allusions to 
the trial by turning off the 

set. 
4111" 

DX hounding is fascinating, but 
miunight is the legal curfew 
hour for loud -speaker reception, 
even in night- living New York. 
according to the decision of the 
courts. After that time only 

headphones should be used. 

UNDERGROUND RECEP- 
TION WINS LISTENING 

CHAMPIONSHIP 
Fans seeking better reception 
should take a leaf from the 
book of this year's "Radio 
Queen," who has eight an- 
tennae. One is an under- 
ground system, composed as 
shown of copper plates buried 
in a trench, in a mixture of 

old newspapers and brine. 

THE RADIO CHIMNEY 
SWEEP 

Electricity can be used to keep 
chimneys free of soot. However. 
the latest suggested procedure of 
disposing of old dry cells is not 
electrical, but chemical. Thrown 
into the furnace. the zinc volatil- 
izes and the action of the liber- 
ated fumes cleans the chimney 
and may forestall a visit front 
the fire department. Try it 
some time, when you put in new 

batteries. f 
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"Came The Dawn" (A Scenario) 

IT is with tears of anguish that 
we relinquish this supreme but 

illegitimate masterpiece -and place 
it before the eyes of a too innocent 
world. We wanted to keep it to 
ourselves. However, the spirit of. 
altruism has overtaken us and we 
see now, only too clearly, that it 
would be the lowest of selfishness 
to keep in hiding the almost breath- 
taking disclosures, which the author 
has made relative to the science of 
radio. 

Tragedy and dark laughter lurk 
between the lines; the art of radio 
is delineated as it has never been 
portrayed before. The whole darn 
yarn is tremendous from beginning 
to end. We swallow our remorse - 
or our conscience -and hand it to 
you, straight from the shoulder. 
May The Dawn come to you as it 
came to us-bless you, gentle 
reader. 

GAME the dawn, in all its radiant 
splendor, tipping the broad swells 
of the deep Pacific with silver. 
Through the heavy overhanging 

clouds it shot a rosy ray; it lightened the 
overcast sky with the promise of a new day, 
and awakened the little twittering seagulls 
to a joyful paean of gladness. And at deso- 
late Tapioca Island, it sent one penetrating 

Radio Rescues Ravishing Rita 

BY C. STERLING GLEASON 

gleam through the window of the little cabin 
where beautiful Rita Romanoff sat in the 
depths of utter despair. 

Small wonder the brave heart of lovely 
Rita was downcast; after so many hair- 
breadth escapes before the camera from 
Dandy Diavolo, that peerlessly wicked star 
of the Flicker Film Corporation, Incorpor- 
ated, whose sneer is known in every corner 
picture palace from Topeka to Timbuctoo- 
she had in real life fallen prey to the mach- 
inations of this double -dyed, fast -color vil- 
lain. To a fate worse than death. she had 
been lured into the rocky fastnesses of 
Tapioca; and now no flickering Kliegs to 
alleviate the terrors. but everywhere the 
starkness of dead reality. 

Before the hearth sat beautiful Rita, al- 
most crushed by the ruthless blow Fate had 
dealt lier, but still borne up by that cour- 
ageous heart, which alone had sustained her 
through so many hair- raising adventures; 
most recently during the tense hours of im- 

prisonment in the empty vats of an Eastwing 
bootleggery, when every moment her life 
was in danger of being snuffed out by a 
new distillation, and whence she was rescued 
just in the nick of time by Harold Dare, 
who, strangely enough, happened to be cast 
for the role of Federal bootleg inspector. 

The grilling night following her swift ab- 
duction from the very threshold of her 
palatial Hollywood mansion had so wrought 
upon her harassed spirit that a moment he- 
fore, overcome by the hard horribility of it 
all, she had been ready to break down. to 

"-he is no match for courageous Harold Dare. 
In a trice the villain is tightly trussed." 
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burst into tears, and completely surrender 
herself to her cruel fate. But now, as the 
little questing ray of light shot through the 
windowpane, a thrill of hope revived the 
desperate maiden, and the glow above the 
treetops seemed the promise of a brighter 
day. 

In the corner of the room stood Dandy 
Diavolo himself, twirling the dial of a 
Mosby K9 receiver presented to him by 
some admirer who believed in showing ap- 
preciation in a manner more substantial than 
the usual request for an autographed photo. 
As originally presented, the set had includ- 
ed a full complement of Genutrons; but, 
with his usual selfish disregard for senti- 
ment, Dandy had substituted in the detector 
socket a specially -built Czechseal tube. 
Every radio fan knew about the famous 
tube, thanks to the efforts of Dandy's in- 
defatigable press agent and Czechseal's ad- 
vertising department. It was built to order, 
with a characteristic curve sloping like 
Mont Blanc, and steeper than the salary paid 
Dandy each week by Flicker Film Corpora- 
tion, Inc. 

For the benefit of the technically- inclined 
reader, we shall introduce at this time some 
of the most striking points in the develop- 
ing of this famous detector tube by Czech- 
seal ; thus lending technical color and 
plausibility, beside enhancing editorial favor. 
Czechseal engineers designed the tube to 
give a sensitivity roughly 327 1/2% greater 
than the standard NG -200 or 1Q -301A. 
This was accomplished by drawing a hy- 

(Continued on page 536) 
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What Music Means 
By CHARLES D. ISAACSON. Program Director, WRNY 

A Hawaiian Number at WRNY 
The spirit of the farthest Occident is re- 

produced in Betty Marvyn's music. 

Jean Lowell 
Who is often heard at 
W R N Y, appeared 
last year in "Port cf 
London " and will 
star on Broadway 

this season. 

John Barnes Welh 
Favorite tenor of ra- 
dio land, whose solos 
were an enjoyable 
Edison Hour feature 
of lote at WRNY. 

Georgette Nyrlalle 
Soprano, and French 
leader at WRNY, 
who presented the big 
aviation cake to Capt. 

René Fonck, 

Renee Sahieber 
Soprano soloist at 
New York City's fa- 
mous synagogue , 

Temple Emanu - El, 
and a regular at 

WRNY. 

Ragan) Devi 
Who with her tam - 
bura and sitar has 
brought the Orient 
from the Vale of 
Cashmere to WRNY 
for an Eastern 

Night's wizardry. 

Alfred Hall 
Introducing in person 
WRNY's affable an- 
nouncer, with whom 
you already feel an 
established acquaint- 

ance. 

Yogi Hirose 
He broadcast Japan- 
ese melodies f r o on 
WRNY. His father 
was the first native 
Christian minister on 

Tapan. 

ADIO broadcasting consists of 
music to so great a degree that it 
may not be amiss if I try to give 
you a little of the beautiful vision 

i have of the immortal and angelic art. 
Of course, radio has changed the opinions 

of millions about music -by just bringing 
it into homes where it was formerly un- 
known. People who wouldn't take the 
trouble to go to a concert or opera, took a 
little taste, by accident, or in an adventur- 
ous spirit -and found that it wasn't so bad ! 

That clever gentleman, George Jean 
Nathan, in his "House of Satan," says that 
radio has helped to drag down American 
taste, by distributing poor music. As a 
matter of fact, Mr. Nathan, if he had really 
made any careful observations at all, would 
have found that more people have had an 
introduction to good and broadening things 
through the radio, than have ever been hurt 
by it. I have yet to meet an individual who 
ever went with pleasure from fine uplift- 
ing drama or excellent music to the "cheap" 
things.. - 

The history of the world is that of `its 
gradual moving upwards; toward better 
standards. Radio has, it is true, broadcast 
much of jazz and ragtime and stupid, banal, 
worthless music. But it has also sent into 
countless homes so much that is of the better 
type. 

You have all heard about the gentleman 
who when asked about the opera, said that it 
was a place to sleep in, and that they 
charged you so much, but you couldn't sleep 
anyway because they made so much noise. 
Art has been looked upon as "highbrow,' 
and good things called uninteresting. 

I never want a human being to desire 
good things only because it's "the thing to 
do "- there's too much faddishness and af- 
fectation in life as it is. True, many make 
a society function of music ; but the people 
who have stood for hours in sleet, snow and 
rain, to get standing -room at the opera 
house, know why they need something 
which only beauty can bring into their lives. 

I always insist that if you can't get as 
much of a kick out of opera concerts or 
art exhibits as you do out of a movie or a 
baseball game, you had better stay home! 
But you can get more; more of something 
else. What is that something else? It is 
something, which is hard to tell about, hard 

(Continued on page 552) 

Stetìen WMAF. Dartmouth, Mass. 
Col. E. H. R. Green's big station, which rebroad- 
rests WRNY programs each Tuesday and Thursday. 

Vlrslela Mereaa 
"Comes from Georgia, 
which, as you already 
know, is famous for 
raising peaches. One 
of WRNY's finest 

sopranos. 

fit 
Mos. F. H. LaGuardia 

New York's eloquent 
and aggressive con- 
gressman, is a regu- 
lar WRNY speaker, 
and well worth hear- 

ing. 

Dr. Bernard Katrenateln 
Is WRNY's dental 
authority. He broad- 
casts hygienic advice 
on the care of your 

mouth. 

David Putterman 
Not only the young- 
est cantor of Ameri- 
can birth, but one of 
the finest. He is often 
heard over WRNY. 

Neville Brush 
Is often heard in dra- 
matic readings at 
WRNY. Here he is 
gazing upon the fa- 
mous Raven in his 

thoughts. 

Jeseta Chekeva 
Who brings the spirit 
of old Bohemia (not 
the Greenwich Vil- 
lage kind) to WRNY 

in' her songs. 

Vincent Ballaster 
Baritone, and head- 
liner of the Metropol- 
itan and Chicago Op- 
eras, has been an 
Edison Hour soloist 
lately at WRNY. 

Maya De Cortex 
She has been a star 
in Italy and America. 
She is now a star at 
WRNY and figures 
frequently on its pro- 

gram. 
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The "Pianorad" 
A New Musical Instrument Which Combines Piano and Radio Principles 

By HUGO GERNSBACK 
THIS year marks the second centenary 

of the creation of the piano. There 
has been no radical development in 
the piano since except the advent of 

the player piano or mechanical piano. 
The Pianorad, which is played very much_ 

like the piano, by means of a similar key- 
board, is a new invention. In this new 
musical instrument, the principles of the 
piano as well as the principles of radio are 
for the first time combined in a single 
musical instrument. 

The Pianorad was first demonstrated on 
Saturday, June 12, during the celebration of 

- The Pianorad is the invention of Mr. 
Gernsback, and was built in the RA- 
DIO NEWS LABORATORIES by 

i- 

Mr. Clyde J. Fitch. 
This is the first time that a musical 

instrument has been constructed from 
radio parts; and it should therefore 
have more than passing attention from 
all radio interests. 

Station WRNY's first anniversary, when 
it was used to broadcast its music. 

THEORY OF THE INSTRUMENT 
The Pianorad has a keyboard like an or- 

of the Pianorad can be heard all over 
any large building. 

The musical notes produced by vacuum 
tubes in this manner have practically no 
overtones. For this reason the music 
produced by the Pianorad is of 
an exquisite pureness of tone not 
realized in any other musical in- 
strument. The quality is better 
than that of the flute and much 
purer. The sound, however, does 
not resemble that of any known 
musical instrument, the notes are 
quite sharp and distinct, and the 
the Pianorad can be readily dis- 
tinguished b y i t s 
music from any other 
musical instrument in 
existence. In the Pi- 
anorad one vacuum 
tube for each key is 
connected electrically 
with certain coils (in- 
ductances). Any num- 
ber of notes can be played simul- 
taneously. as on the piano or or- 
gan ; unlike the piano, however, the 
notes can be sustained for any 
length of time. On the ordinary 
The Pianora& showing the 
twenty -five tubes and oscil- 

lator circuits. 
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denary piano, and there is a radio vacuum 
tube for each one of the piano keys. Every 
time a key is depressed, there is energized a 
radio -oscillator circuit which gives rise to 

pilla pure, flutelike note through the loud- 
speaker connected to the device. It is pos- 
sible to connect any number of loud -speakers 
to the Pianorad if it is desired to flood an 
auditorium with its tones. Also, by arrang- 
ing suitable outlets for loud -speakers on 
different floors or different rooms, the sounds 

piano you strike the 
key and the sound 
quickly dies away, in 
the Pianorad, t h e 
sound remains as long 
as the keys are de- 
pressed. 

ELECTRIC, NOT 
SOUND WAVES 

T h e loud- speaker 
arrangement makes it 

_possible for an artist 
to play the keyboard 
while the music emer- 
ges, perhaps miles 
away from the Piano- 
rad. It is tins pos- 
cible for the pianist to 
play the instrument in 
absolute silence while 
the music is produced 
at a distance. This 
requires simply that a 
wire line must connect 
the output ente of the 
Pianorad instrument 
with the loud -speaker 
at some distance away. 
It is quite feasible for 
the Pianorad to be 
played in New York 

Above is shown the Piano - 
rad as operated in W RN Y 
studio; at the right is the 
loud -speaker horn with its 
twenty -five units separate- 
ly connected for eliminat- 

ing harmonics. 

while the music will be heard at the Chicago 
end, with any number of loud- speakers con- 
nected by amplifiers to a long- distance tele- 
phone wire line. 

A novel idea is the connection of the 
Pianorad direct to the broadcast -station 
transmitter. In this case, instead of using 
a loud -speaker in the studio, the Pianorad 
is connected electrically to the broadcast 
transmitter. The artist now plays the Piano - 
rad in the studio in absolute silence. No 
sound is heard. The radio audience, how- 
ever, will enjoy the music, although no one 
in the studio can hear it. In order that the 
pianist may hear what he is playing, he 
will wear a set of head receivers attached 
to an ordinary radio set. The music, there - 
fore, is picked out from the air by the re- 
ceiver and thus only the artist hears it. In 
the studio itself, however, no sound is audi- 
ble, for the Pianorad itself is silent. 
DEVELOPMENTS STILL CONTINUING 
The Pianorad has as yet not entered the 

commercial stage. The instrument illustrat- 
ed in this article has 25 keys and therefore, 
25 notes. A full 88 -note Pianorad has as 
yet not been constructed, but will uilt 
in a short time. The larger i nt 

-could have been built at once, but ould 
occupy almost as much space as a piano ; 

(Continued on page 603) 
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Push the button and in 
comes your radio station! 
Ada Winston says that 
this is the simplest way 

to tune -in. 
C'_°. Underwood and Un- 

derwood. 

Ethel Jackson 
tunes -in on the 
radio receiver in 
the first floor of 
the little "Listen 
Inn." The second 
floor is occupied 
by the loud- speak- 
er for the set. 

e W.i d e World 
Photo. 

The Third Annual Radio World's Fair 
THE products of over three hundred 

radio manufacturers were on display 
at the Third Annual Radio World's 
Fair held in the new Madison Square 

Garden, New York City, the week begin- 
ning September 13. All of the 30,000 square 
feet of available space was taken up by the 
multitude of booths. 

The major portion of the set manufactur- 
ers' exhibits were located in the immense 
basement of the new structure ; the arena 
and balcony promenade held those of parts 
manufacturers and the temporary broadcast 
studios erected for the occasion. The total 
expenditure for instituting and preparing the 
exposition considerably exceeded $150,000. 

INDICATION OF STABILITY 
Opinions voiced by the majority of exhibi- 

tors and visitors are to the effect that the 

Tex Rickard tunes the world's largest 
variable condenser. Notice the difference 
between the size of the one in his hand and 

that of the one he is tuning. 
© Wide World. 

Below at the right is a view of the Arena 
Floor of Madison Square Garden, New 
York City. where the biggest and best radio 
world's fair was held. Exhibits mai' also be 
seen in great numbers on the balcony: and 
there were just as many in the basement. 

e Herbert Photos, Inc. 

The one -meter transmitter below at the left 
operates on 110 volts, A.C. The two square 
plates form the condenser which is set exact- 
ly for the proper wavelength. The vacuum 
tube, with its base removed, is enclosed in a 

metal shield. e Herbert Photos, Inc. 
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At the right is shown an instrument for the reception of photographs by radio 
and above it is shown a portrait of President Coolidge. This picture is an 
enlargement of the one shown on the receiving drum of the receiver under Miss 

Harriet E. Summers' hand. 
© Herbert Photos, Inc. 

In the illustration below is shown a fountain loud -speaker, which attracted 
great attention at the Radio World's Fair. Misa Jackson and Miss Summers are 

listening to this novel reproducer. 
© Wide World Photo. 
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The driving pin for this three -foot clam -shell 
loud -speaker cone is located below the center, in 
the neighborhood of the ship's hull. © Herbert 

Photos, Inc. 

. : . . ! : , .. 

, 

e t 

radio industry has entered a new era; for 
the first time in its history it is showing it- 
self to be on a sound basis, and lined up in 
the same class of substantial manufactures as 
the automobile, the moving picture and the 
phonograph. Healthy competition has elimi 
nated for all time the fly -by -night manufac- 
turer, the early -day radio bootlegger and the 
"big -profit men" with their apparatus poor- 
ly constructed of cheap material. 

The most noticeable improvements in ra- 
dio apparatus this season are in set deli, 
and construction. Most of the receivers on 
exhibition employ from six to ten tubes, are 
totally shielded, and resort to loop aerials as 
:t collective agency. This is certainly a step 
in the right direction. Sensitivity has been 

(Continued on page 600) 

(Above) An 
interesting 40- 
meter trans- 
mitter. In Mr. 
von B r a n d t 's 
right hand is the 

50 -watt European 
tube used in the set. 

41010-* 
(Right) The broad- 
casting studio at the 
Radio Fair, from 
which an almost con- 
tinuous program was 
put on the air by the 
different New York 
stations during the 
show. © Herbert 

Photos, Inc. 
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ONE of the beneficent aspects of the 

late war, considered from the 
standpoint of popular education, 
has been the widespread 

dissemination and the firm implan- 
tation in the public consciousness 
of the fact that chemistry is one of 
the most fundamental of the sci- 
ences, not only in the stress of 
war, but also in times of peace, 
crossing and re- crossing our daily 
lives at a multitude of points. The 
facility with which a factory for 
the manufacture of synthetic per- 
fumes, flavoring or dyestuff mate- 
rials can be converted to the pro- 
duction of poison gases, has lie- 
come generally appreciated ; so 
much so, in fact, that the futility 
of effectively prohibiting such a 
war -time measure is likewise 
widely recognized. 

The obligations of the physician 
and the pharmacist, the paint, paper 
and textile manufacturers and even 
the baker, to the versatile art of 
the chemist, have all been more or 
less explained and acknowledged. It is not 
so well understood, however, that one of the 
very newest of our great technical industries 
-that of radio -rests upon a secure chem- 
ical foundation. 

Radio News for November, 1926 

What Chemistry Has 

Given to Radio 

The Spirit of Chemistry 
is shown evoking witK 
her magic wand the de- 
vices that have made pos- 
sible the wonderful prog- 
ress of the art in the 
past two decades. As a 

matter of sober fact, how- 
ever, the process has been 
less simple. Genius is "an 
infinite capacity for taking 
Pains:" and the chemists 
of the world have spent 
aeons of time in the slow, 
patient study and testing 
of the products of their 
crucibles and retorts in or- 
der to determine what sub- 
stances are best fitted for 
the purpose assigned. Met- 
allurgy, organic chemistry, 
the most involved delving 
with the aid of mathema- 
tical formulae into the long 
unbroken privacy of the 
atom -all have been taxed 
to the utmost of science's 
resources in order to make 
your apparently-simple ra- 

dio receiver a more effr- 
dent device, and the pro - 
grams which issue from 
its speaker more faithful 
reproductions. Mr. Lee 
in this article tells us 

about some of the discov- 
eries which have been 
made and turned to good 
account in radio by the 

toiling chemists. 

TRANSFORMERS 

By O. IVAN LEE 

of ions is supplied by the presence of an- 
other and technically younger rare metal 
of the chemist -thorium. This is the metal 
whose oxide, in a stocking -like shape, has 
long served as the common gas mantle. More 
recently, the process of isolating the metal 
itself in a malleable form has been per - 
fected so that it might be conveniently in -. 
corporated with the tungsten filament, to be 
driven off later by a process akin to evapor- 
ation, yielding the indispensable ions. Of 
such stuff is radio music made! 

OXYBENZYLMETHYLENEGLYCOLAN - 
HYDRIDE! 

This is the chemical name of the sub- 
stance that is perhaps more useful to radio 
than any other with the exception of cop- 
per. It is, however, more familiarly known 
as "bakelite ", and is employed for panels, 
dials, coil forms, sockets, insulators, and 
for all purposes where strength, lightness, 
high insulating qualities and beauty of finish 
are prime requisites. The pure material 
greatly resembles amber in appearance, al- 
though not so brittle, and is made by the 
chemical combination of the well -known 
powerful germicides, carbolic acid and for- 
maldehyde. For radio purposes, fillers are 
used to increase the strength and lower the 
cost, and pigments to give various colors. 
Commercially these varieties are sold under 
a variety of trade names, which practice is 
sometimes rather confusing to the pur- 
chaser." 

HARD -RUBBER AND THE 
"ACCELERATORS" 

Vying with "bakelite" in popularity in 
radio receivers is "hard rubber," vulcanite 
or ebonite, as it is termed. This material is 
ever popular because of its cheapness and 
ease of working. In recent years, the hard- 
ening or . vulcanization of rubber, which 
transforms it from a tacky gum into a 
useful elastic substance or durable solid like 
black ivory, has received a great deal of 
attention from chemists; to the end that 

(Continued on page 586) 

RADIUM AND THE GAS MANTLE 

Take, for instance, the vacuum tube, that 
Aladdin's lamp of the genie of physics - 
most sensitive, most intricate, most amazing 
product of science in daily use -evolved to 
be sure by physicists, but owing its de- 
velopment no less to the facts and theories 
clustered around the miraculous metal pre- 
sented by the chemist at the advent of the 
twentieth century -radium. This paradox 
of science possesses, in itself, the power of 
causing in the space surrounding it, the 
transformation of a non- conductive gas into 
a tolerable conductor, caused by the form- 
ation of those sub- atomic bullets we 
have come to know as ions. Their pres- 
ence is quickly shown by the collapse of 
previously -electrified divergent leaves of 
gold, when radium is brought near. In the 
radio vacuum tube, these self -same ions are 
laboriously brought into being between the 
plate, grid and the filament by the clumsy 
but effective expedient of heating a tungsten 
wire through the agency of a battery. It is 
not enough to have merely a hot tungsten 
wire, however. The necessary abundance 

GLASS FOR 
INSULATION 

BATTERIES 

BAKELITE FOR 
PANELS AND 

COIL FORMS 

IMPROVEMENTS 
IN TUBES CONE 

SPEAKERS 
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FIG. 2 
A top view of the Autobalanced receiver. C are the three variable tuning condensers to which are attached the R.F. transformers, composed of coils 
L and L1. Coils L, which are the primaries, are attached directly to the condenser shafts and so are rotatable. Rl and R2 are filament rheo- 
stats, R a "master" rheostat for all tubes. V1 are 201 -A tubes, V2 is a special detector tube and V3 a power amplifier. A and G are the aerial 
and ground binding posts, T and Ti the A.F. transformers, P is the battery cable receptacle, J the loud speaker jack and SW the filament switch. 

An Autobalanced Receiver 
A Set With Automatically -Coupled R. F. Transformers 

By CLYDE J. FITCH 
the circuits for their operation, as in the 
neutrodyne, isofarad, and others. A new 
method developed by E. H. Loftin and S. 
Y. White combines both electromagnetic and 
electrostatic coupling between the R.F. 
stages to obtain uniform amplification 

THE five -tube tuned -radio -frequency 
set is the most popular for broad- 
cast reception and it should be. 
When one compares its many advan- 

tages with those of other types of sets, there 
is little wonder that the other sets are com- 
pletely out -distanced in their race for popu- 
lar approval. The perfect tuned -R.F. set 
is selective, non -radiating, operates efficiently 
on both distant and local stations, is easily 
tuned and can be calibrated or logged, ani 
it introduces virtually no distortion in the 
reproduced music. 

However, there is one serious disadvan- 
tage of this type of set; it fails to operate 
uniformly over the entire broadcast wave- 
length band. You have probably noticed, 
when tuning one of these sets, that it is not 
quite sensitive enough on the upper dial set- 
tings to receive DX, works exceptionally 
well on the middle dial settings (from, say, 
30 to 60) and oscillates or squeals inces- 
santly on the lower dial settings. A set that 
behaves in this manner is obviously unbal- 
anced. It is the problem of balancing the set 
that has baffled radio engineers. 

Heretofore the balancing schemes of merit 
depend upon the electrical characteristics of 

L 

0 
<=iy 

11711m,m, , 1111111 11110 1,,,,, , i,,,,,,i , , ,,,, tri, 

Fig. 1 

The front view of the 
completed set. D indi- 
cates the variable condens- 
er control knobs and R 
that of the "master" 
rheostat, in series with the 
main "A -" battery lead, 
and employed for the pur- 
pose of compensating any 
voltage drop in the storage 
battery without having to 
re- adjust the other rheo- 

stats. 
MOMM II,,,,,,,MMM,,,,,,,,,MMM..11111wM. 

DESCRIPTION OF EQUAMATIC SYSTEM 
In the ordinary tuned -R.F. circuit, using 

fixed coupling between the primary and 
secondary windings of the R.F. transformers, 
the transfer of energy between the primary 
and secondary varies with the wavelength to 

throughout the entire range. But in the set 
about to be described, mechanical, and not 
electrical, means are provided to balance 
automatically the set. The "equamatic" 
system, developed by Louis G. King, is em- 
ployed for automatically varying the coup- 
ling with the frequency. 

which the secondary is tuned. On the lower 
wavelengths, the transfer is greater than 
on the upper wavelengths. It is this effect 
that causes the set to oscillate on the lower 
settings and to amplify poorly on the higher 
settings. The problem, therefore, is to de- 
sign the apparatus so that the transfer of 

V, T, Vs 

11 

Ale 

n 

Tho circuit diagram 
FIG.5 +5 +e 

135 90 
of the Autobalanced receiver. The letters here corr espond with those in the illustration at the top of the 135 volts "B" battery is used on the plate of the last tube (V3) which is a power amplifier. 

*B 

45 

Page. 

R 

+A -A -c 
-B +C 4 
Note that 

-C 
9 
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energy is uniform throughout the entire 
wave band. In the equamatic system, this 
is accomplished by varying mechanically the 
coupling between the primaries and second- 
aries of the R.F. transformers, simultan- 
eously and in the proper proportion to the 
change in wavelength of the secondary cir- 
cuits. 

The photographic illustrations give a clear 
idea of how this is done. The shaft of each 
variable condenser has at the rear an ex- 
tension to which is attached the primary of 
its respective R.F. transformer. Both the 
primary and secondary coils can be turned 
to any angle, and the secondary can be 
moved farther from, or closer to, its 
primary. This flexibility allows any degree 
of coupling variation between minimum and 
maximum dial settings desired; and by 
shaping properly the condenser plates, 

Radio News for November, 1926 

Fig. 3. 
A rear view of the receiver, giving a more definite idea of the construction and positioning of the 
R.F. transformers. It will be noted, also, that the variable condensers are of the straight -line- 
frequency type. The three rheostats R and R1 are mounted on the sub -base, as it is necessary to 
adjust them only once; thereafter all adjustments are made with the rheostat R on the receiver 

panel. 

thing about the panel layout is the condenser 
spacing; they should be 7 inches apart, from 
center to center. The panel layout of the 
other parts is not important and may be 
changed if desired. Note that vernier dials 
are employed on this set -an added tuning 
advantage. 

Fig. 2 shows the baseboard layout. The 
baseboard is mounted about one inch away 
from the panel, on brackets, and about one 
inch above the bottom of the panel, which 
leaves room underneath it for the wiring. 
On the baseboard are mounted the aerial and 
ground binding posts A and G, the three 
R.F. transformer secondaries Ll, two 10 -ohm 
rheostats R1, one 15 -ohm rheostat R2, bati 
tery cable plug P, audio transformers T and 
T1, and five vacuum -tube sockets S, SI. 
The two audio transformers are placed so 
that their primary terminals are adjacent, as 
indicated by the B and P binding posts. 

The secondary coils L1 should be mounted 
(Continued on page 593) 

Fig. 4. 
A bottom view of the receiver, directly underneath the baseboard, which shows a few of the parts 
otherwise hidden from view. S are the tube sockets, S1 is the special detector tube socket, of the 

non -microphonic type. CI is a by -pass condenser and C2 the grid condenser. 

(which, of course, is done in the condensers 
illustrated) the variation of coupling can be 
made to correspond exactly with the varia- 
tion of capacity, so that the transfer of 
energy is uniform over the whole range. 
The elusive oscillations at the lower settings 
are thereby eliminated, and the set responds 
to DX on the upper settings. 

One of the complete radio -frequency units, 
composed of the R.F. transformer and the 

variable condenser. 
Photo courtesy of Karas Electric Co. 

CONSTRUCTION OF THE SET 
The set illustrated has a 7x26 in. panel and 

a 7x25 in. baseboard, both of insulating 
material. On the panel (see Fig. 1) are 
mounted three variable condensers of .000- 
375-µf. capacity each, with Dials D, and R.F. 
primaries L (Fig. 2), one filament switch 
SW, one loud - speaker jack J, and one 2- 
ohm filament rheostat R, whose purpose will 
be mentioned later. The only important 

SYMBOL 4.4* NAME OF PART VALUE 
OF PART REMARKS MANUFACTURER* 

L, L1 3 R. F. Trans. Special 1 

AG 2 Binding Posts 11 

C 3 Variable Cond. .00037 MI S. L. F. Tuning 1 

Cl 1 Fixed Condenser .0002 Mf Bypass 10 12- 

C2 1 Fixed Condenser .00025 Mf Grid Condenser 10 12 

T, T1 2 Audio Trans. Low Ratio 1 

H 1 Fil. Rheostat 2 ohm Master Control 2 12 

R1 2 Fil. Rheostat 10 ohm Radio & Audio Control 2 12 

R2 1 Fil. Rheostat 15 ohm Detector Control 2 12 

53 1 Grid Leak 2 meg. For Detector 3 12 

J 1 Jack S. Cir. For Loud Speaker 4 12 

SW 1 Switch For Filaments 5 12 

P 1 Plug 7-Wire Battery Cable 6 

V1 .3 Tube 201-A 7 8 

V2 1 Tube Type H Special Detector 8 7 

V3 1 Tube 112_171 Power Tube 7 8 

13 4 Socket DI Standard 11 

S1 i Socket DI Special for Detector 9 

D 3 Dials Vernier 1 

1 Panel 7126I3/16 Bakelite 
1 Baseboard 7125X3/16 Bakelite 

3 Panel Brackets 1 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 
IItaras rleetr a Co. 13 25 37 
2Berbert H. Frost 14 26 38 
pine° Products Inc. . 15 27 39 
4Csrter Radio Corp. 16 7n 40 

41 5cuttler Hammer Mfg. Co. 11 29 
B. Jon.s 18 30 

42 
6Roward 
/Radio cprs. of America 19 31 43 
g0. a. Mfg. Co. 20 32 44 

45 
46 

9Benlamin Flea. Mfg. Co, 21 33 
1QHioamold Radio Corp. 22 34 
IlAmerican Radio Oda, 00.23 35 47 

48 f2alectrad, Inc. 24 36 

APPROXIMATE COST OF PARTS $ 65.00 

all THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS 

OF THE PARTS USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 

orn Copyripht E. P. Co., 26. 
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A Lamp- Socket -Operated Browning -Drake Receiver 
A Set with An Automatic Control and a Power Amplifier 

By ARTHUR H. LYNCH 
muurniummuttorrnmnirmnnumnlynnnumnmomimmorntnimumm. 

ccrlOWERIZED" receivers have entered 
A. the radio field to stay. The operation 

of a radio set from the lamp socket has be- 
come practical, and conveniently obtains the 
high voltages all- important to the functioning 
of a power amplifier. 

The receiver described in this article is ul- 
tra- modern and has many excellent and orig- 
inal features. The circuit used, the famous 
Browning- Drake, is noted for its sensitivity. t 
The audio amplifier is of the resistance -cap- 
acity coupled type with a stage of power 
amplification, an unbeatable combination in- 
sofar as distortionless reproduction is con- 
cerned. As a whole, the outfit is as near to 
being fool -proof as is possible to make one. 
RADIO NEWS recommends it to our read- 
ers. 

w,.,. ,,,,,,,, ,,,,,,i1,111.1111111,1111111111111,.1,1 ., 1111111 (1111.1:/,,,.1,.M. 

NEARLY three years ago Glen 
Browning and Frederick Drake de- 
veloped, after many months of 
mathematical and laboratory research 

work, a circuit which was enthusiastically 
received by the radio public. Unlike most 
other radio circuits, the Browning -Drake 
has become more popular each year until 
now it is almost the standard of home -built 
sets. 

When the original circuit was developed, 
the coils and condensers available on the 
radio market were not of the same high 
quality as those being manufactured today. 
By space -winding the turns of the grid coils 
on thin high- insulating tubes and designing 
special low -loss condensers, Messrs. Brown- 
ing and Drake have managed to so improve 
the results obtainable with their circuit that 
the theoretical optimum of performance is 
now very closely approached. 

But while this progress in the field of ra- 
dio-frequency amplification at broadcast f re- 

Fig. 4. A front view of the "B power unit and resistance -coupled audio amplifier. A power 
tube (V1) is used in the last stage. R7 and R8 are "B" voltage regulators, and R9 is the "C" 

voltage control. 

quencies was being made, the audio engineers 
were not entirely asleep. 

IMPROVEMENT IN APPARATUS 
Realizing that one way to perfect amplifi- 

cation was by inter -tube resistance coupling, 
a number of scientists in different parts of 
the country spent a great deal of time de- 

veloping suitable resistors for such use. One 
of the outstanding results was the develop- 
ment of the metallized filament resistors 
which give noiseless and invariable results. 

But a good coupling medium alone was not 
sufficient. New and different tubes from 
those of the past were also required, and they 
were not long in forthcoming. We have now 

18' 

DRILL HOLES FOR 
MOUNTING VARIABLE- - -. 

CONDENSERS 

DRILL TO FIT, 
HOMEMADE 

-4K BRACKETS 3' 

-FIG 9- 

,1.1111m,1111/,.1,.,,,,11,,,,,1m1,1.1,11,11,11, 1,11,,. 

Fig. 1. Left -A view of 
the complete batteryless 
Browning -Drake receiver. 
The "A" and "B" power 
units and the audio am- 
plifier are contained in the 
two compartments of the 
table. Fig. 6 shows the 
connections between the 
set and the . power units. 
The automatic control B 
takes care of charging 
the "A" power unit. De- 
tails for drilling the receiv- 
er panel are given in 

Fig. 9. 

.111,,,4 ,1 ,11,1,.1iliiii.m,,t,,,,,,,mn,,.11,111111,,,,u14 

special R.F. amplifier tubes, special detector 
tubes, voltage amplification, or "high -mu" 
tubes, and the so- called power tubes which 
are capable of delivering the power required 

-FIG 6 

to operate satisfactorily a loud- speaker with- 
out that most common form of distortion, 
"blasting." 
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K 
199 

- FIG.7- 

SC 

ir 
C3. 

KI 
201-A. 

ANT. +A -A -A 
GND. (Amp) ( Bat.) (Amp.) 

Complete wiring diagram of the Browning - 
Drake receiver. The indicating letters cor- 
respond to those in the picture below of the 

receiver as seen from the rear. 

L3 

.001 MF 

+ B OUTPUT 

With all of these essential components of 
a better amplifier available, it was not long 
before several engineers had brought them 
together into an amplifier that could deliver 
full volume with well -nigh perfect quality. 
Much credit for the development and design 
of high -grade lamp- socket amplifiers of the 
resistance -coupled type, such as described in 
this article, is due to James Millen. 

And then, to complete the chain, the first 
models of the cone or disc speaker, with its 
wide and uniform frequency characteristic, 
were placed on the market. This fall prac- 
tically all the better class of manufacturers 
are making speakers which almost defy fur- 
ther improvement. 

USE OF POWER UNITS 
By taking the best in the radio- frequency 

amplification field and combining it with the 
best in the audio amplification field, a truly 
fine receiver is obtained. But why stop here? 
Not only is practical lamp -socket operation 
an accomplished feat, but during the past 
year the shortcomings and imperfections of 
the original devices have been overcome. In 
many ways, such as elimination of common 

INPUT 
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plate- circuit coupling, supply of high -voltage 
(so essential for good quality), saving in re- 
placement and maintenance, and economy of 
operation, the power units have an advan- 
tage over batteries. 

So far as the "A" battery is concerned, 
while it actually exists within the "A" power 
case, to all intents and purposes, it too has 
been replaced ; for who need know that 
it still exists, when it requires practically no 
maintenance? The automatically- controlled 
noiseless charger runs whenever the set is 
not in use, keeping the battery always fully 
charged and ready to give the best of service. 
The cell vents are vapor -proof, so that no 
corrosive acid fumes or spray can harm or 
corrode the interior of the cabinet ; and large 
reserve water space is provided above the 
cells in order to make the addition of water 
more than once a year rarely necessary. 
And as for economy, a battery always kept 
fully charged need not be nearly as large as 
one which must have sufficient capacity to 
serve for several weeks at a time between 
the charging periods. Thus, the initial and 
final cost of the complete "A" power unit 
differs but little from that of a large storage 
battery. 

The result of a careful and harmonious 
combination of the work of the best engi- 

Fig. 3. Interior view of the receiver. A 199 tube is employed in the R.F. socket and a 201 -A 
in the detector socket. C2 is the adjustable neutralizing condenser. 

t, 

.1 MEG. I MEG. 

R4 

.I MEG. " .5 MEG- 

Rs 
I MEG .25 MEG 

R6 

r 

2 

A' INPUT 

o- 

O 

P.F AMP 

RI R9 

5 VOLT WINDING 
r 

V 
3 2 

TI 

C5 TC6 

-FIG. 8- 

TO6 

a 0 

-n 

----------. 
The compete circuit diagram of the combination "B" -power supply and resistance -coupled audio amplifier. V are "high Mu" tubes. Note that the filament of the power tube VI is lighted from a special 5 -volt winding of the power transformet T, The "C" voltage for the power tube is sup- 

plied through the combination of R9, R10. and C5. 
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Fig. 2. The complete power -supply unit and 
audio amplifier. A is the low -capacity storage 
"A" battery, B the automatic control and D 
the trickle charger. The other letters corres- 

pond to those in Figs. 4, 5 and 8. 

neers in their own individual fields is the 

receiver shown in Fig. 1. 

The panel is sloped at an angle of 25 de- 
grees from the vertical in order to facilitate 
operation by preventing shadows from inter- 
fering with the dial readings. The dials are 
of the new station- recording type, on which 
the call letters of the different stations may 
be recorded in their proper places. This ar- 
rangement is of considerable advantage, as 

it enables any one to tune the set immediately 
to the wave of any desired station without 
consulting log books and graphs. As a fur- 
ther facility to better tuning, the reduction 
ratio of the slow- motion vernier is variable. 
Thus, when tuning in local stations or going 
from one end of the dial to the other, the 
coarse adjustment saves both time and ener- 
gy; yet, when fine adjustment is desired on 
a weak or distant station, it takes but an in- 
stant to bring the full slow- motion device in- 

to action. 
Another aid to good tuning embodied in 

the set is the 270° S.L.F. condensers. The 
special plate -shaping prevents congestion on 
the lower part of the dial. The 270° arc 
through which the plates may be rotated 
gives the same effect as further separation 
of the different stations. A still further, and 
rather unique, advantage is the way in which 
this arrangement permits sharp tuning with 
seemingly uncritical control. In fact, the 
lack of necessity for critical adjustment of 
the tuning dials ofttimes tends to give one 
not familiar with the operation of the new 
Browning -Drake receiver the impression 
that it is not selective. This, is a mistake, 
however, as the layman will readily appreci- 
ate when he finds how completely the differ- 
ent stations are separated, and the engineer 
when he knows that the tuned -circuit resis- 
tance at 300 meters is less than 7 ohms. And 
last, but far from least, not more than two 
hands, which most of us possess, are re- 
quired to tune the set. 

AUTOMATIC POWER CONTROL 
A unique and highly practical method of 

remote power control has been incorporated 
in this receiver. The red pilot lamp on the 
panel switch glows whenever the set is in 
use, and serves not only to control the fila- 
ment circuits of the different tubes but, by 
means of an automatic magnetic relay, (B in 
Figs. 2 and 6), to switch the lamp- socket 
power to either the trickle charger (D) in 
the "A" power tinit or to the "B" power 
unit and the filament of the power tube in 
the set, as required. 

THE AMPLIFIER 
As will be readily seen from the list of 

parts accompanying this article, a number of 
prominent manufacturers of high grade ra- 
dio equipment are producing parts for the 
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construction of good audio amplifiers. A 
very compact set of parts is used in the con- 
struction of the unusually small and neat 
three -stage lamp -socket -power resistance - 
coupled amplifier shown in Figs. 4 and 5. 

While adaptable for use with any set, this 
amplifier unit was designed by the author 
in conjunction with James Millen primarily 
for incorporation in this Lynch- Browning- 
Drake receiver, to supply, in addition, an ad- 
justable "B" voltage to the plates of the 
radio- frequency- amplifier tube and the detec- 
tor tube. 

By mounting the various units on a 7 x 14- 
inch composition panel, raised on a pair of 
rubber brackets, much of the wiring and 
many of the small parts, such as resistors, 
self -adjusting rheostats, by -pass and some 
filter condensers, are concealed from view; 
thus greatly enhancing the appearance of 
the complete unit. Each part is completely 

5YMB0l.J k NAME OF PART 
OiALUE REMARKS MANUFACTURER* 

e 1 Variable Cond. .0005 MFD. Part of coil L 1 

L 1 Aeriel Inductance Part of condenser C 1 

Cl 1 Variable Cond. .0003 MED. Part of L1L2 1 

L1L2 1 R.F. Transformer Part of Condenser C1 1 

A 1 Rheostat 30 ohms Volume Control 28 2, 10, 32 

R1 1 Self -adj. rheost Tor 199 tube 3 25 

R2 1 Self_adj.rheostat Tor 201..A tube 3 25 

R3 1 Grid leak 2_meg. Fixed 4 29, 37, 39 

8 1 Filament Switch With pilot light 2 14, 27, 28 

C2 1 Neutralising Cond .00'05 Mf Lock adjustment 5 20, 26 

C3 1 Grid Condenser .00025 Mf With grid leak mounting 6 28, 29, 30 

SC 1 Variable Cond. ,0000251í Midget type 28 20, 26 

K,In 2 Tube socket UI type 13 23, 24 

S 1 Power Trans. With 5 volt fil. winding 1 35,41,42,43,44,45,46 

T1 1 Filter Double Choke 1 35,41,42,43,44,45,46 

T2 1 Tone Filter Choke A 4mf condenser 1 35,41,42,43,44,45,46 

V 2 Tube 5v. fil. High Mu type 7 37, 47 

V1 1 Tube 5v. fil. 171 type power tube 8 38 

V2 1 Rectifier Tube Type BH 9 

E 1 Tube 3v. fil. 199 type (RF amplifier) 7 8, 36, 28 

E1 1 Tube 5v. fil. Special Detector 7 86 

R4,5,6 1 Resistance Amp. Resistors R mountings 4 29, 37, 39 

R7 1 Var. Resistance 5,000 ohm 28 2, 10, 32 

88 1 Var. Resistance .5 meg. 28 2, 10, 32 

R9 1 Var. Resistance 2500 ohms 28 2, 10, 32 

04 2 Filter condenser 4.0.mf. Working voltage of 200 11 6, 34, 35 

05 6 Fixed Condenser 1.0-mf. Working voltage of 200 11 6, 34, 35 

C6 2 Fixed condenser 2.0.mf. Working voltage of 200 11 6, 34, 35 

C7 2 Fixed condenser 0.Lmf. Working voltage of 500 11 6, 34, 35 

RIO 1 Resistor .05_meg. With.moueting 4 29, 37, 39 

all 1 Self_adj. rheosta For 112 type tube 8 25 

S 1 Jack Short type open circuit 2 27, 28 

I 1 Panel 7418 (For receiver) 33 21, 22 

1 Panel 7 "I6. (For receiver) 83 21,22 

1 Panel 7114 (For amplifier) 83 21, 22 

2 Panel 2X14 (Tor amplifier) 83 21,22 

4 Tube sockets D.V. type (Tor amplifier) 24 13, 23 

2 Braokete For receiver 14 

2 Brackets For amplifier 39 15, 23 

9 Binding Poste 5 13, 21, 31 

8 Bushings Composition 16 

Wire, Screws, eta. Assortment 

A 1 Storage Battery 6 volts 60 ampere hours 17 40 

D 1 Trickle Charger For charging "A" battery 18 40 

D 1 Automatic Control 19 27 

1 Console Cabinet 48 

1 
1 [Loud Speaker Cone type 22 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 
I NCarterl Co. Inc, I4ÿó7 25 Langbein- Kaufman Co. 37 Daven Radio Core. 

Radio Hamierlu°d Mfg. Co. 38E,T. Cunningham Inc. 2 Radial Radio Co. Addio 27 
Radio Taxley Mfg. Co, 39 Durham & Co. 3 AadSall Co. 15ßartield Radio Mtg. Co ;!7 

4 Arthur R. Lunch. Ina. 16Hart d Reeema= WI Electrad Inc. 40Phila. Storage BattCQ, 

5 I -L Radio Labs. 17Gould Storage Batt, Co 29 Aerovos Wireless Corn, 41 General Radio Co. 
6 Sengamo Elec. Co. 18Fansteel Produots Co. 30 Micamold Radio Co. 42 Dongen Elea. MIR. Co. 
1 C. L. Mfg. Go. 19t. S, Brach Mfg. Co. 31 DsJur Products Ce. 43 Acme Apparatus Co. 

8 Radio Corporation 20 Precise Mfg. Co. 32 H. H. Frost 44Jeffereoo Elec. Mfg.Co 
9 Raytheon Mfg. Co. 21 Insulating Co of Amer,11 American Hard RubberCa45 Thordarson Eloc.Mfo.Ce 

R1 American Mech. Labs. 22 Pausin Eng. Co. 34 Potter Ille. Co. 46111 American RadioCorS 

11 Tobe_Deutschmenn Co. 23 Benjamin Electric Co. 35 Mayolian Radio Coro. 47 Cleartrcn Vac.Tube 0o. 

12 Century Radio Panel Co24 Moulded Products Corp.gri Ken -Rad Corp. &I/Baker-Yacht-Basin Inc. 

APPROXIMATE COST OF PARTS 41, 
155.00 

JP THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS 

OF THE PARTS USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 
oru Lopnght L. P. (,o., 192 
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sllielcled in its own individual case, and all 
the metal cases are connected together and 
grounded by a common bus. Small 2 x 14- 
inch panels box in the under structure, and 
at the same time serve as terminal boards on 
which are located the loud- speaker jack (J) 
and binding posts. 

The circuit employs a power transformer 
which supplies the high voltage to the recti- 
fier tube, which, by the way, is one of the 
new "BH" tubes. This tube, like its little 
brother, the "B," works on the gaseous -con- 
duction principle; having no filament, it has 
an almost limitless life and will serve for 
thousands of hours without attention. Of 
course, the "B" tube may be used if desired; 
but as the different parts of the amplifier 
have been selected with the "BH" tube in 
mind, slightly better results will be obtained 
by its use. 

But to get back to the amplifier circuit the 
power transformer has also a 5 -volt filament 
winding with center -tap for heating the fila- 
ment of the last audio, or 171 -type power 
tube. The filaments of the first two audio, 
or "high -mu," stages are supplied from the 
"A" power unit. By connecting the fila- 
ments of the two tubes in parallel a Ya-am- 
pere type of self -adjusting rheostat in the 
common lead is made to serve the purpose of 
two and an additional part obviated. 

The high- voltage output of the rectifier 
tube is passed through a special filter cir- 
cuit comprising a double choke and several 
filter condensers, arranged as shown in the 
circuit diagram, Fig. 8. 

"C" VOLTAGE SUPPLY 
By a rather novel arrangement of audio - 

frequency filter and voltage -drop resistor, 
the high "C" voltage (approximately 90 volts 
negative) required for the grid of the last 
audio, or 171 -type tube, is obtained from the 
"B" supply. If an attempt were made to 
secure the negative "C" voltage by utilizing 
the voltage drop across a resistor in the neg- 
ative plate- supply lead, the result would be 
rather discouraging; as it would be found 
that very little amplification was being ob- 
tained. This phenomenon is due to the fact 
that not only would the D.C. component of 
the space current of the last tube be passing 
through this resistor, bitt also the alternating . 
or audio -frequency, component which would 
produce an alternating voltage. The combi- 
nation of the alternating and direct voltage 
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Pig. 5. Another view of the "B" -power unit and audio amplifier. T is the power transformer; 
Tl the double filter choke; C4 the 8 -µf. filter condenser; and T2 the "tone" filter. The amplifier 

coupling condensers and the other filter condensers are mounted underneath the base. 

drops would result in a pulsating biasing 
voltage having such phase relations as to 
neutralize the input and result in greatly re- 
duced amplification. 

By means of a simple filter circuit com- 
prising a 1.0 -µf. condenser (C5) and a .05- 
megohm resistor (R10) the audio - frequency 
current is kept from passing through the 
2500 -ohm variable resistor, (R9) across 
which the grid -voltage drop is obtained. 
Thus, as only pure D.C. passes through this 
resistor, a steady grid voltage is obtained. 
The proper grid -voltage for a 171 -type tube 
with 180 volts on the plate is 40.5. At this 
plate voltage and grid bias, with normal load 
impedance and D.C. resistance, the plate cur- 
rent is approximately 25 milliamperes. It 
will be of considerable advantage to use a 
variable resistor for this purpose ; as the 
plate voltage will vary, with different recti- 
fier tulles, set loads, and line conditions, from 

the assumed value of 180 volts. Once the 
variable resistor has been properly adjusted 
for any given set of conditions, no further 
changes or adjustments will be required. 

Two variable resistors are employed in 
order to obtain lower voltages for the R.F. 
and detector tubes. A 1.0 -i f. condenser is 
connected from the low voltage side of each 
resistor to the ground. 

The full 180 volts is applied to the plate 
circuits of the three resistance- coupled -am- 
plifier tubes. Three 0.1- megohm resistors are 
employed in the plate circuits of the detector 
and the two "high -mu" tubes, while the grid 
resistors for the three audio tubes are 1.0 -, 
0.5- and 25- megohms respectively. The six 
resistors are mounted in three double bases, 
which require only one hole each for mount- 
ing. Their soldering lugs and clips are 
stamped from one piece of nickel- plated 

(Continued on page 524) 

LiST OF BROADCAST STATIONS iN THE UNITED STATES 

Radio 
Call BROADCAST STA. 

Letter Location 

ê Yá ;« 
á 03 

WK BC. Birmingham. Ala. 225 WKBD, Jersey City. N. J. 235 
WK BE. Webster. Mass. 270.1 100 
W KBF, Indianapolis. Ind. 211 
W K B Q. Chicago. Ill 215.7 100 
WKBH, La Crosse. Wis. 249.9 
W K BI. Chicago, ill "20.1 500 
WKEll. St. Petersburg. rim. ,..280 250 
WK BS. Rirminsham, Al a. 225 
WK DR. So. Kenosha. Wla. 428.3 
W KJC, Canner. Pa. 258 50 
WKRC. Cincinnati. Ohio 325.9 A 422.3 1500 WK./. Oklahoma City, Okla..... 275 100 
WLAL, Tula, Ok4 250 100 
WLAP, Louisville. Ky 275 20 
WLR. Minneapolis. Minn 277.6 500 
WLBL, Stevens Point, Wis. 278 750 WLIB, Chicago, Ill. 302.8 into 
WLIT, Philadelphia, Pa 391.5 500 
W L S. Crete. III 311.0 5000 
WLSI, Edgewond, 11. I. 440.9 500 
W LTS, Chicago, Ill 958 100 
WLW, Harrison. Ohio 422.3 5000 
W L W L, New York. N. Y. 280.3 5000 
WRAC, Casenovla, N. Y 275 100 
WMAF, Dartmouth, Mass 440.9 1000 
WMAK. Lockport. N. Y 266 500 
W MAL, Washington. D. C 212 6 100 
WMAN. Columbus, Ohio 200 50 
W M AP, CDlseo. III 447 5 1000 
WMAY. Bt Louts. Mo. 24R 100 
WMAZ. Macron. Oa 261 500 
WMBB, Chicago. ill 250 500 
W MSC, Detroit. Mich 250.4 100 
W URF. Mlatni Beach. Fia. 304.4 500 
WMBI. Chicago, Ill. 288.3 500 
W MC, Memphis. Tam 499.1 600 

(Continued front page 472) 

Radio 
Call BROADCAST STA. 

Loner Ligation 

s'$ 

W MCA, Hoboken. N. J 340.1 500 
W MR1, Jamals. N. T. 227.1 10 
W MSG, New York. N. Y. 302.8 500 
WNAB, Roston. Mass. 200.9 100 
W N AC, Roston. Maas. 430.1 500 
WNAD, Norman. Okla. 254 500 
WNAL, Omaha. Nebr. 258 500 
WNAT. Philadelphia. Pa. 250 500 
WNAX. Yankton, S. Dak 244 100 
WNBH. New Redford. Mass. StO 250 
Weil. Newark, N. J. 410.0 100 
W NOX, Knoxville. Tenn. 260 100 
WNRC, Greensboro C 923.7 10 
WNYC. New York. N. Y 5226 1000 
WOAI, San Antonio. Tex 394.5 9000 
WOAN, Lawrenceburg. Tenn 282.8 500 
WOAW, Omaha. Nebr 528 1000 
WOAX. Trenton. N. J 940 500 
WOC, Davenport. lowa 403.0 5000 
wool. Jamestown, N. J 275.2 15 
WODA, Paterson. N. J. 309.7 1000 
WOI, Ames. Iowa 270 750 
WnK. Rnmewood, Dl. 517.3 5000 
WOKO, Peekskill. N. Y. 933 50 
WOO, Philadelphia. Ps, 508.2 500 
WOOD. Orand Rapids. Mieh. 745 100n 
WISP, (Airplane 400 168 
WOQ. Kansas Clty. Mo 270 1000 
WOR. Newark. N. J 405.9 500 
WORD. Ratavta. m 275 5000 
WOS. Jefferson City. Mo 440.9 500 
WOWO. Fort Wayne. Ind 22T 500 
W PA K. Fargo. N. Dak. 275 50 
WPAP, Cliffside, N. J. M0 100 
WPCC, Chicago. 111. 258 600 
WPDQ. Buffalo, N. Y 205.4 50 

Radio 
Call BROADCAST STA. :I é 

.. 
3x a.3 Letter Location 

WPG. Atlantic City. N. J. ....299.8 5000 
WPRC. Harrisburg. Pa 215.7 100 

282.8 500 
220 600 
234 125 
246 50 

285.5 500 
250 100 

60 100 
447.5 500 

224 100 
245 450 

256.3 100 
305 
244 

WPSC. State College. Penna. 
WQAA. Parkesburg. Pa 
WQAC, Amarillo. Ter. 
Ye QA E. Springfield, Vt. 
WQAM, Miami. Pia. 
WQAN. Scranton. Pa 
WQAO, t'llffdde. N. J. 
WQI, Chicago, III 
WRAF. Laporte, Ind 
W RA H, Providence. It I 
WRAK. Escanaba. Mieh 
WRAL, Ithaca. N. Y. 
WRAM, Galesburg. Dl 

t5 
100 

W RA V, Yellow Springs. Ohio... 163 100 
WRAW, Reading. Pa 238 10 
WRAX, Philadelphia. Pa. 267.7 50Ú 
WKBC, Valparaiso. Ind.... 276 800 
WRC, Washington, D. C 468.5 1000 
WRCO, Raleigh. N. C 251 100 
WRFC. WhItehaven, Tenn. 
WREO, Lansing, Mich 
WRNF, Washington, D. C 
WRHM, Minneapolis. Mien 
WRK, Ramllton, Ohio 
WRM. Urbana. 111 

W R M U, Richmond Rill. N Y.... 236 100 
W RNY, New York. N. Y 373 8 500 
WRR, Dallas. Tex 240 500 
WRST. Ray Shore. N. Y. 215. T 150 
W RYA, Richmond. Vs. 258 1000 
WSAI, Norwood (Cincinnati) O. 815.9 5000 
WSAJ. Orme City, Pa. 229 250 
WEAN. Allentown. Ps 219 100 

254 10 
285.5 5n 

256 ..0 
252 50 
270 100 
273 500 

Rade, 
Call BROADCAST STA. 

Letter Location 
ti ;if; ̀ 

WSAR. Fall River. Mau 254 100 WSAR, Chicago, Ill 268 100 
WSAZ, Pomeroy, Ohio 244 50 
WSB, Atlanta. Oa 428.3 1000 
W SBC, Chicago. Ill. 288.3 1500 WSBF, St. Louis, Mo 273 250 WSBT, South Bend. In. 275.1 500 WSDA. New York. N. Y 263 250 WSKC. Ray City, Mich 261 100 
WSM. Nashville, Tenn 282.8 1000 WSMB. New Orleans. La 319 500 
WSMH, Owosso. Mich 240 20 
WSMIC. Dayton. Ohio 275 500 
WSOE, Milwaukee. Wis 246 500 
WSRO, Hamilton. Ohio 252 100 
W SSH, Roston. Slags. 261 100 WSU1. Iowa City, Iows 483.6 500 
WSVS, Buffalo. N. Y 218.8 50 WSWS, Wooddale, ill. 275.1 1000 WTAB, Pail River. Mass 266 100 
WTAD, Carthage, DI 236 50 
WTAO, Worcester. Mass..... 545.1 510 
W TA L, Toledo. Ohio 254 100 WTAM. Cleveland. Ohio 389.4 3500 
WTAQ, Eut Claire. Wis. 254 1000 WTAR. Norfolk. Va 281 100 
WTAW, College Station. Texas 270 500 
WTAX, Streator. Ill 231 50 
WTAZ, Lambertville, N. J. 281 15 WTIC, Hartford, Cam..... 475.9 500 
WWAE, Electric Park, Dl 304 4 mono 
WW1, Detroit. Midi 352.7 1000 
W W L. New Orleans, Ls 275 100 
W W RL. Woodside. N. Y 258.5 
6 XBR (portable) . 45 -105 150 
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A Battery- Coupled Audio Amplifier 
An A.F. Amplifier With True bistortionless Characteristics 

By CLYDE J. FITCH 

F ROM time to time RADIO 
NEWS has published de- 

scriptions scriptions of var_ous types of audio - 
frequency amplifiers; but never be- 
fore have we had the opportunity 
to present a really distortionless 
one to our readers. With the ex- 
ception of the negligible amount 
which may be caused by the vacuum 
tubes themselves, the battery - 
coupled amplifier described here is 
free from all distortion. 

The battery -coupled amplifier is 
not new; in fact it utilizes one of 
the first methods devised for am- 
plifying audio -frequency currents. 
Why it is not more popular re- 
mains a mystery. How strange it is 
that after all these years of re-. 
search work in the design and per- 
fection of audio amplifiers, we 
should go back to one of the early 
methods to attain perfection. 

,1,11,1,,,,,,11111111,,,.,1,,,1,,,,,1,01.,,.,., 

'B-+ 135 V - B+Ib0V 

+11111111011= 
Bi B3 

V3 

L.S. 

1 
FIG. I 

A true distortionless amplifier, employing battery- coupling between stages. V1 indicates the 
detector, V2, "high -mu" tubes, and V3 the power tube. The critical adjustments of the re- 
sistances Rl, R2, and R3, make this circuit impractical, however, for the average constructor. 

o 
LOUD SPEAKER 

o 

)5w q+ 
o 

FIG. 2 
Diagram of the amplifier shown in the photographic illustrations, which is a compromise be- 
tween the resistance -capacity- and the battery -coupled -amplifier. The symbols correspond with 

those of Figs. 4, 5, and 6, the values of which are given in the list of parts. 

Fig. 4. Rear view of the amplifier diagramed in Fig. 2, showing the _ coupling battery, C, of 

the last stage mounted under the panel. Tubes VI are the "high -mu" tubes, and V2 is the 
power tube. 

HE conquering of distortion in radio 
receivers seems to be the main prob- 
lem of the day. As most of the dis- 
tortion takes place in the audio am- 

plifier, practically all attention has been 
centered on it. As a result, transformer de- 
sign has been vastly improved and resis- 
tance- capacity coupling is widely used; but 
the problem of conquering distortion cannot 
be said to be completely solved. 

While it is generally believed that resis- 
tance- capacity coupled amplifiers are su- 
perior so far as distortionless amplification 
is concerned, both the coupling condenser 
and the grid leak introduce distortion into 
even the resistance -coupled amplifier. 

The impedance of the coupling condenser 
varies with the frequency of the currents 
which it has to pass. It offers less obstruc- 
tion to the higher frequencies than it does to 
the lower frequencies. This makes it neces- 
sary, in order to amplify the bass notes of 
musical instruments, to use coupling con - 
densers of large capacity ; but the large con- 
densers have greater leakage and the high - 
potential "B" current leaks through them 
and blocks the tubes. Therefore, in com- 
mercial amplifiers of this type, condensers 
of small capacity, usually about 006 -Af., 
are employed. A condenser of 0.1 -4. seems 
to be the largest which can be used for all 
practical purposes. 

The distorting effect of the grid leak is 
also noticeable. It should allow the nega- 
tive charge accumulated on the grid to leak 
back to the filament, just sufficiently to keep 
the mean grid potential at a constant value. 
The correct resistance could be determined 
if the amplitude of the current applied to the 
grid were constant ; but it is not. The am- 
plitude is greater when receiving local sta- 
tions than when receiving DX. Therefore, 
the value of grid leak resistance must be a 
compromise, and the mean grid potential 
will fluctuate. 

COUPLING THROUGH BATTERIES 

If we could eliminate the grid condenser 
and grid leak, the resistance- coupled ampli- 
fier would be perfect. This is accomplished 
in the battery -coupled amplifier about to be 
described. Quality at any cost was the aim, 
and the battery -coupled amplifier certainly 
did the trick. The superiority of this am- 
plifier over the resistance -capacity amplifier, 
contrary to our original belief, was instantly 
discernable. It must be heard to be appreci- 
ated. ° And, on a good amplifier like this, 
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Bi Ba 82 85 B3 Be 
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FIG. 3 

T 

Circuit of a choke -coil amplifier employing battery coupling. The parts used in this amplifier 
are illustrated in Fig. 7. 

the superiority of the cone over the horn 
speaker is instantly noticed, especially if a 
large cone is used -one of three feet or more 
in diameter, which has no "pitch" of its 
own within the audible range. 

Fig. 1 shows the connections of a battery - 
coupled amplifier. In this diagram a re- 

pedance of the tube Vl is 10,000 ohms. 
Under these conditions, the potential on the 
plate of V1 is 20 volts. If the battery 131 
were removed a positive potential of 20 
volts would he placed on the grid of the 
tube V2, which, of course, would kill its 
action as an amplifier. The battery B1, how- 

rlifúUl 

Fig. 5. Front view of the amplifier diagramed in Fig. 2. This shows the locations of the 
various parts on the panel. Note the variable resistance, R4, for regulating the grid potential 

of the last. or power tube. 

generative detector (V1) is shown connect- 
ed to a three -stage battery -coupled amplifier. 

THE THEORY 

The difference between this type of am- 
plifier and the resistance- capacity -coupled 
amplifier is as follows : in the resistance- 
capacity amplifier, instead of connecting 
coupling batteries (B1, B2 and B3) in the 
grid circuits as shown in Fig. 1, blocking 
condensers are used to insulate the grids of 
the tubes from the high potential "B" bat- 
tery, (B4). Now with blocking condensers 
in the grid leads, the alternating- current 
component, or rather signal current, passes 
through the condensers ; the positive halves 
of the waves flowing through from grids to 
filaments and the negative halves remaining 
on the grids. The rectifying action of the 
tubes is the cause of this. In order to pre- 
vent the high negative charges from block- 
ing the tubes, grid -leak resistances are re- 
quired between the grid and filament of each 
tube. 

In the battery -coupled amplifier the con- 
densers and leaks are eliminated, and the 
high positive potential from the battery. B4, 
is prevented from paralyzing the grids of 
the amplifier tubes, by connecting opposing 
batteries, BI, B2 and B3, in the grid cir- 
cuits. For example, suppose the battery 
B4 has a potential of 200 volts and the re- 
sistance Rl is 90,000 ohms ; also the im- 

ever, also has a potential of 20 volts and is 
so connected that it neutralizes the 20 -volt 
drop across Vl. Therefore, the grid of the 
tube is at zero potential with respect to the 
filament. It is evident, therefore, that by 

proper proportioning of the resistance Rl, 
and the battery B1, the potential on the grid 
of V2 can be made any desired value. For 
amplifying purposes it should be a negative 
potential of one or two volts. In the last 
stage, where a power tube V3 is employed 
with the entire potential of B4, except the 
slight drop across the loud- speaker, applied 
to the plate, a negative potential of 9 to 12 
volts is required on the grid. The correct 
bias potential for each grid is obtained by 
adjusting the variable resistances Rl, R2 
and R3. 

REGULATION OF FILAMENT CURRENT 
In the diagram of Fig. 1 part of the fila- 

ment circuit is left out for the sake of clear- 
ness. In an amplifier of this type all fila- 
ments should llave fixed resistances or self - 
adjusting rheostats, so that the current 
through each tube remains constant. A 
slight change in the filament temperature of 
Vl makes a great change in its plate -to -fila- 
ment impedance, which change immediately 
affects the grid potential of V2, and is am- 
plified by all the remaining tubes. The 
slightest change in the filament current of 
1/1 blocks the entire amplifier and each of 
the variable resistances R1, R2 and R3, must 
be readjusted. This shows the importance 
of having constant filament current for all 
tubes. 

REQUIRES SKILLFUL OPERATION 
While the battery -coupled amplifier gives 

perfect reproduction throughout the entire 
audio - frequency range, it is recommended 
only to the more advanced radio fans. It is 
entirely too critical in adjustment for ordin- 
ary broadcast use. As stated in the last 
paragraph, a slight change in the filament 
temperature of the detector tube, or for that matter the first audio tube, blocks the en- 
tire amplifier. 

The reason for this is because this am- 
plifier works at all audio frequencies down 
to zero; and -ero frequency is, of course, 
direct current. This action was particularly 
noticeable when tuning in different stations. 
We all know that the characteristic curve of 
a tube is not perfectly straight; also the 
mean grid potential of Vl varies with the 
signal strength. On this account all tubes 
act more or less as detectors. 

We also know that when receiving a 
strong signal from a local station the im- 
pedance of the detector Vl is greater than 
when receiving a weak or distant station. 
This is indicated by a drop in the plate cur- 
rent, as shown by a milliammeter. There- 
fore, as the impedance of V1 varies with 
the strength of the received R.F. currents, 

Fig. 6. Bottom view showing the resistances, condensers, and connections, of the battery - 
coupled amplifier, which may be connected to the detector output of any radio set. 
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Fis. 7. The symbols indicated on the parts used in the choke -coil amplifier illustrated here, 

correspond with those in the diagram, Fig. 3. 

the amplifier must be readjusted every time 
a station of different strength is tuned in. 

INTERESTING POSSIBILITIES 
This peculiar phenomenon, while highly 

objectionable so far as the broadcast listener 
is concerned, may be found very advantag- 
eous for other special cases. For example, 
suppose it is desired to receive the loudest 
local station. Once the amplifier is adjusted 
for this loud station, none of the other sta- 
tions can be heard. In other words, inter- 
ference is almost completely eliminated. 
Tests have not been made as yet to deter- 
mine the amount of interference caused by 
static. It would seem that only the static 
of the same amplitude as the signal would 
be heard. 

This amplifier can be adjusted for a weak 
signal and then loud signals cannot be re- 
ceived at their proper maximum setting. If 
the loud station is detuned, until it is of 
the same strength as the weak station, it can 
be heard. When so adjusted it can be heard 
on two settings of the dial, one when de- 
tuned below, and the other when detuned 
above, the carrier wave. 

A PRACTICAL COMPROMISE 
As this amplifier has the advantage of 

giving distortionless amplification, and at 
the same time the disadvantage of requiring 
careful adjustments for each station, a 
compromise was made in the amplifier 
shown in the photographs reproduced and 
diagramed in Fig. 2. In this amplifier the 
critical adjustments have been eliminated, 
with a slight sacrifice in quality. It corn- 
prises two stages of resistance- capacity- 
coupled amplification, and one stage of bat- 
tery- coupled amplification. 

The instruments are mounted on a 7x14 
inch panel, supported on base board brack- 
ets two and one -half inches high. The sym- 

bols of the various instruments in the pic- 
tures correspond with those in the diagram 
(Fig. 2). The values of the various resis- 
tances, condensers, etc., are given in the 
list of parts. Note that self- adjusting rheo- 
stats (R5 and R6) are employed. The re- 
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sistances R5 are of the %- ampere type for 
regulating the filaments of tubes V1. While 
ordinary 201 -A type tubes are satisfactory, 
the Hi -Mu tubes designed especially for - 

these amplifiers gave noticeably greater am- 
plification. The filament resistance R6 is 
of the %- ampere type, to regulate the UX- 
112 power tube (V2). 

The voltages found to give best results in 
this amplifier are indicated at the binding 
post terminals in Fig. 2. The variable re- 
sistance, (R4) has a maximum resistance 
of 250,000 ohms. It is necessary to use one 
that does not heat up and change its re- 
sistance when the plate current passes 
through it. 

The list of parts required for the amplifier 
of Fig. 2 only, with either resistance- coupl- 
ing or choke -coil coupling, is given below 
for the information of constructors. 

This amplifier unit may be connected to 
the detector output of any type of radio set. 
It works well when connected to the de- 
tector of the average 5 -tube tuned -R.F. set; 
and a considerable improvement in the qual- 
ity of reproduction is obtained, regardless 
of the type of speaker used. Although this 
amplifier requires a large number of "B" 
batteries, the current consumption is very 

(Continued on page 585) 

SYMBOLv4o- NAM OF PART OF PÁRT REMARKS MANUFACTURER* 

R1 2 Fixed Resistance .1 msg. For Resistance Amplifier 1 13,14,15,16 

R2 1 Fixed Resistance 1/2 meg. Grid Leak 1 11,19 ,20,21 

R3 1 Fixed Resistance 1/4 meg. Grid Leak 1 17,19,21,21,41 

R4 1 Variable Rests. 250,000 For resist-nce amplifier 2 

C 2 Condenser 01 mfd. Bypass 3 19 

P5 2 Ballast 1/4 amp. Self adj. rheostat 4 22,1,14 

R6 1 Ballast 1/2 amp. Self adj. rheostat 4 22,1,14 

SW 1 Filament SFitch 5 13,23,24 

V1 2 acuum Tube High Mu 6 1,26 

V2 1 Vacuum Tube Po:rer 7 25,26,1,12 

2 Panel Brackots 8 

12 Binding Poste 9 28,29,30,31,32,33 

3 Sockets UX 10 18,34,35,36,5,27,29,32 

1 Panel 7 X 14" Bakelite 37 

L 2 Chokecoil For Choke Coil Amplifier 11 38,28,39,40,42 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 
I Daven Radio Corp. I3Carter Radio Corp. 25E.T. Cunningham 37Bakelite Corn. 

2011en- Bradley Co. ,4 Elsetrad, Inc. 26 Supertroa Mfg. Co. 38Acme Apparatus Co. 

neutschean 15 Centre1 Radio Lab. 27 Bruno Radio Corp. 39Dongan Elec. Mfg. Co. 3Tobe- 
4Lengbeir_Kaufman Radio 16 0merican Mech. Lab. 20eneral Radio Co. 40Thordareon Elec. Mfg. 

5Cutler Hamc,er Mfg. Co. 11 Aerovox Wireless Corp. 29 Wellog6 8w. s Supply 41 Arthur H. Lynch 

E. Mfg. Co. 18 Aubirn Button Works 30Radio Specialty Co, 42 American Trans. Co. 
6C. 
¡Radio Corp. of America 19 Dubilier Cond. A Ado, 31 DeJur Products Co. 43 

BAmerican Radio lids. Co. Z0 Intl. Resistance Co. 32Hart A. Hegexan Mtg. Co.44 

9P, H. Eby Mfg. Co. 21 Wirelsi Prod. Corp. 33Radio Panel d Parts 45 

Vowel Radio Co. 22Radiell Co. 34Alden Mfg. Co. 46 

Elec. Co. 230pco Mfg. Co. 35Benjenia Elec. Mfg. 00.41 

Frost 36Brerer -Tu11y Mfg. Co. 
'reason 

12Van Horne Co.. Inc 24H. H. 48 

APPROXIMATE COST OF PARTS .24.3 
d' THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS 

OF THE PARTS USED IN THE ORIGINAL EQUIPMENT DESCRIBED NERE. 

Form Copyright E. P. Co., 1926. 
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IMPORTANT NOTICE 
WE recently conducted an investigation among 

our readers, and sent out a questionnaire to a 
large mailing list, in an effort to find out 

whether our readers desired us to name the makers of 
all materials that go into the sets built in RADIO 
NEWS laboratories. 

The overwhelming number of affirmative answers 
which we received clearly indicated that our readers do 
wish to know the names of the manufacturers, but a 
very large percentage also voiced the desire to know 
alternate parts, in case it is not possible to secure the 
original parts themselves. 

Accordingly, beginning with this issue, we have 
placed set building on an engineering basis, and are giv- 

A Change in Policy 
ing engineering specifications on all parts in such a way 
as to make it comparatively easy for any one to build 
the sets. If it is impossible to secure the exact parts 
with which the set was actually built in our laboratories, 
alternate parts are shown in our listings, which the en- 
gineers who originally built the set can recommend as 
well. Wherever it is physically impossible to list alter- 
nate parts, none will be shown. 

We believe this new builders' engineering plan will 
solve a great many puzzling questions, and if you like 
this plan, we wish you would take the trouble to write 
us. If you wish it changed in any way, or have any 
other constructive criticisms, we shall be very glad to 
have them. -EDITOR. 
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A Gan-Contro((ed Seven -Tube Receiver 
Finished Units Make Assembly Simple 

By ANDREAS MAC GILLICUDDY 

FOLLOWING the history of evolution 
in every industry which is of prime 
importance to civilization as a whole, 
radio is rapidly becoming more stand- 

ardized. The manufacturers have come to 
realize that, in order to further the interests 
of the industry and for their common good, 
similar production standards must be 
adopted. 

Take, for example, the tube situation. 
Think of the unspeakable chaos that would 
ensue if every maker of tubes used a dif- 
ferent filament voltage or employed a differ- 
ent method of contact with the socket by 
which the tube is connected to the rest of the 
circuit. If the situation is given thought it 
will soon be realized that standardization is 
more than ever an integral part of radio. 

Following this principle, there have been 
made available parts for a receiver which 
can be used in almost any circuit, but when 
assembled together result in a very excellent 
receiver. The parts in this case are a gang - 
controlled condenser, a series of radio -fre- 
quency transformers, and an audio amplifier 
of the latest type. In the ordinary receiver 
employing seven tubes economy of space is 
given little consideration, but in the receiver 
shown in the accompanying illustrations it 
will be seen that there is no waste space 
whatsoever. 

SIMPLIFIED SOCKET ARRANGEMENT 
Take the matter of the tube sockets used 

in the general run of receivers; these sockets 
are anywhere from l% to 2 inches across 
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The rear view of the receiver. The bakelite strip in which the vacuum tubes are placed fits over 
the A.F. amplifier, from which the battery cable at the right projects. 

and even if they are placed so close that they 
are touching, seven of them take up consid- 
erable room on a sub -panel or baseboard. 

SYMBOL.' 
o 

NAME OF PART VAPARLUE 

T OF REMARKS MANUFACTURER* 

L 4 Shielded Coils R. F. Transformers 3. 

C 1 Gang Condenser .0,03751U 4- Condenser Unit 2 12 

1 3 stage amplifier Co twisting of 3 units 2 

R 2 Rheostat 4 13,3.0,14 
01 1 Fixed Condenser .00025 Mt Grid Condenser with mount. 5 11,15,16,17 
02 1 Fixed Condenser .0005 Mf 5 11,15,16,17 
03 1 Fixed Condenser .001 Mf 5 11,15,16,17 
04 1 Fixed Condenser .2 Mf By-pass 5 11,15,16,17 
R1 1 Grid Leak 2 meg. 6 11,18,9,7 

1 Grid Leak Blount. 7 9,11,18,6 
S 1 Switch For filament circuit 10 19,20,14 

4 Vacuum tubes Type 201A 8 21,9,22,23 
1 Vacuum tubes Type 200A 8 21,9,32,23 
1 Vacuum tubes Righ Mu For Audio Amplifier 9 21,29,23,9 
1 Vacuum tubes Type 171 Power Amplifier 8 21,9,22,23 
6 Vacuum tubes Type 199 Alternatives 8 21,9,22,23 
1 Vacuum tubes Type 120 Alternative 8 21,1,22,23 
1 Panel - 16I5 Wooden or Bakelite 
1 Panel 16121 Wooden or Bakelite 
1 Strip 4.13/4 Bakelite for binding poets 
2 Binding Poste 24 

2 Phone Tip Jacks 20 25 

R2 1 Resistor 25,0cOohm 11 20,4,13 
NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

I F. W. Sickles Co. 13 DeJur Products 25Union Radio Corp. 37 
2 Alden fa. Co. 14 Saturn Mfg. a Sales Co 26 38 
3 Samson MOO. Co. i5 Mieamold Radio Corp. 27 39 
4 Allen Bradley Mtg. Co. 16 Songs= Elec. Co. ?R 40 

41 
42 

5 Dubilisr Cond. d Radio 17 Tobe-Deutschman 29 
6 Wicaaold Radio Cori. i8 Arthur Lynch, Inc. 30 
7 teogbein !Caufinea Co. 197axley Mfg. Co, 31 43 
8 Radio Corp. of America ZOCarter Radio Co. 32 44 

45 
46 

g Devon Radio Corp. 21 Cunningham Company 33 
l0Cutler Ranimer Mfg. Co. 22Cleartron Vac., Tube 

Mfg. Co. 
Co 34 

IIEleotrad, Iee. 23C. E. 35 47 
48 12Bruno Radio Corp. 241 L Radio Labe, 3A 

APPROXIMATE COST OF PARTS $7o.00 
* THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS 

OF THE PARTS USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 
orm copyright E. P. Co., '26 

Now notice the bakelite strip lying in front 
of the receiver in the rear view of the set 
illustrated. It will be seen that there are 
twenty -eight holes, arranged in series of 
four. These are the holes through which 
the prongs of the tubes pass to connect their 
elements to the rest of the circuit. The 
metal contacts for the prongs of the tubes 
are incorporated in the construction of the 
audio amplifier. 

How then, it might be asked, can the 
radio- frequency tubes be used, when the 
sockets are so placed? Nothing simpler. 
Wires run from these contacts to the various 
coils and condensers which form the R.F. 
amplifier, and the set builder has merely to 
solder these wires to their proper points of 
contact. This is very much easier than wir- 
ing up an ordinary receiver of the same 
number of tubes ; especially because three of 
the sockets are already connected inside the 
audio-frequency amplifier. 

THE A.F. AMPLIFIER 
The audio -frequency amplifier (which has 

been described in detail in the June and Oc- 
tober issues of RADIO NEWS), is of special 
interest, because its 'reproduction is of the 
highest order. The outstanding features of 
this amplifier include a very fine frequency - 
characteristic, freedom from the tendency to 
overload, and higher amplification than can 
otherwise be generally obtained without a 
sacrifice of quality. 

The coupling device used in this ampli- 
fier comprises two coils mounted on a single 
rectangular core, each of the windings hav- 
ing the same number of turns. The coupling 
is further assisted by the coupling condenser, 
connected between the plate and grid ter- 
minals of the coils. A leakage path for the 
grid charges is furnished by the low- resist- 
ance winding on the output side of the 
coupling device. It is this that prevents 
overloading of the amplifier and consequent 
distortion. 

As mentioned above, this amplifier is 
built in the form of a complete unit ; all 
the connections to the three audio -f requency- 

(Continued on /gage 609) - 
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A Ten -Tube Receiver of Advanced Design 
An "All Wave" Set with a 5 -Stage Radio -Frequency- Amplifier 

By H. B. WIFFEN 

THERE was a time, and it was hardly Hmore 
than a year ago, when one had 

to choose between long- distance re- 
ception or quality. The two did not 

run hand in hand, and attempts to com- 
bine them were not very successful. An ex- 
ceptionally sensitive receiver had the dis- 
tressing habit of collecting all sorts of local 
interference and of distorting speech and 
music. Conversely, the receiver pure of 
tone and quiet in operation was inherently 
a local set. And it was sad to note that the 
dream of the average radio fan, of a receiv- 
ing set capable of extremely distant recep- 
tion and equally capable of reproducing the 
programs in a faithful manner, seemed im- 
possible of realization. 

Recent advances in radio- and audio -fre- 
quency amplification arrangements have 
changed entirely the whole aspect. The 
radical improvements made in both classes 
of amplifiers afford a means whereby distant 
reception and quality reproduction can be 
united. A splendid example of what can 
be done along these lines is in the ten -tube 
receiver, a front view of which is shown in 
Fig. 1. This set employs five stages of 
tuned- radio- frequency amplification, a de- 
tector, and four stages of audio- frequency 
amplification, a combination heretofore un- 
accomplished. Yet, with this large number 
of radio- and audio -frequency stages, there 
are but two main controls ; one tuning the 
aerial circuit and the other tuning the radio - 
frequency amplifiers, C and Cl respectively 
in Fig. 1. 

SIMPLICITY OF CONTROL 

There are a few convenient auxiliary con- 
trols on the front of the panel. A selectivity 

T 

current to the detector tube while the other 
(Rl) controls the filament current to the 
five radio - frequency amplifier tubes. The 
meter switch (R5) allows the reading on 
the voltmeter (V) of the potentials of the 
"A ", "B" and "C" batteries. The milliam- 
meter (M) is in circuit at all times and in- 
dicates the amount of "B" current flow. 
This provides a means for checking up the 
output of the audio -frequency amplifier. The 

angles to each other. These inductances are 
of the plug -in type and, with five sets of 
them, all wavelengths from 35 to 3600 
meters can be covered; the set- most fre- 
quently used covers the range from 200 to 
560 meters. All of these coils are space - 
wound and, in order to obtain a high degree 
of selectivity and stability, the coupling be- 
tween the primaries and secondaries has been 
made comparatively loose. This precludes 

Pig. 2. A top view of the ten -tube receiver showing the radio -frequency transformers Ll, the aerial 
tuning condenser C and the R.F. tuning condenser unit Cl. The R.F. transformers are of the 

Plug -in type, so that wave bands from 35 to 3600 meters can be covered. 
Photographs courtesy of Norden- Hauck, Inc. 

two jacks at the lower right corner of the 
panel are in the audio- frequency -amplifier 
circuit, as will be noted in the circuit dia- 
gram, Fig. 3; the first is in the output cir- 
cuit of the third -stage amplifier, the second 
in the output circuit of the fourth -stage or 
power amplifier. 

o 
switch (S) provides means of increasing or 
decreasing the damping of the aerial circuit, 
thus making this input stage either broad or 
sharp in tuning, as found desirable. One 
rheostat knob (R) controls the filament 

ANTENNA 
WIRE 

Cs 

Fig. t. Front view of the 
ten -tube receiver, C and 
CI are the tuning con- 
trols. The selectivity of 
the aerial circuit can be 
increased or decreased at 
will through the use of 
switch S. A loop aerial 
can be used by plugging it 

into jack J. 

11.111111.,141111,1.111111111,111.11.111 11111111111.,w,1111.11 

RADIO- FREQUENCY AMPLIFIER 
A top view of the set is illustrated in Fig. 

2. The aerial inductance (L) and the five 
radio- frequency transformers (L1) are 
mounted on the narrow sub -base at right 

RADIO FREQ. B. 

= r = 

the chance of interaction between the radio - 
frequency circuits. 

To tune each of these five radio -frequency 
stages and the detector circuit simultaneously 
a special five -section variable condenser 
(Cl), has been developed. The entire unit, 
as well as each of its individual sections, is 
completely shielded. The stator plates are 
all soldered together, to decrease the re- 
sistance in the circuits to the lowest pos- 
sible amount. The five gangs of rotors are 
mounted on a single shaft, which is geared 
to the right -hand tuning control on the 
panel. The entire condenser finit is adjusted 
to a standard so that the capacity variation 
at any point on the tuning scale does not 
exceed 1/ micro -microfarads, from the 
highest to the lowest setting; thus an 
accuracy in the order of % of 1 per cent. 
of the maximum capacity is obtained. 

A special system of stabilization employ- 
ing capacities and resistances (C2 and R2 
in the circuit diagram, Fig. 3.) in the radio - 
frequency stages is one of the important 
factors of the circuit. Without this ar- 

(Continued on page 564) 
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Fig. 3. The complete circuit of the ten -tube set. There are. as shown, five stages of tuned -R.F. amplification and four of A.F. amplification, the last 
three being of the impedance- coupled type. Condensers C2 and resistances R2 form the stabilizing circuits. 
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THE ABÉLE CIRCUIT 
The circuit shown here is held in high 

esteem amongst French amateurs. It was 
originally designed by Mons. J. Abélé, an 
officer of the French Signal Corps, who de- 
veloped it from the so- called "type C" re- 
ceiver used during the later months of the 
war. 

Illlllj 

PI" - 
This circuit, the Abele, is worth trying. It 

has many good points. 

At first sight it appears to be very similar 
to an ordinary tuned -plate radio -frequency 
amplifier ; but a closer examination brings 
out several features of distinction. Actually 
the circuit combines amplification due to the 
resonant properties of the tuned inter -tube 
circuit, LC, with amplification obtained by a 
direct back -coupling between the grid and the 
plate circuits of the second tube. 

The plate circuit of the first tube includes 
only the portion of the tuned coil L between 
the adjustable tapping points 2, 3. This 
gives a step -up voltage effect, the coil acting 
as an auto- transformer. The grid connec- 
tion to the second tube is taken from the 
outside tapping 1 at the farthest point from 
the plate terminal of the same tube. 

As the output current from the detector 
plate passes through that part of the coil L 
branched by the tapping 3, there is a direct 
back -coupling between the plate and grid 
circuits of the detector tube, the strength 
of which is determined by the position of 
the tap 3. 

-Popular Wireless. 

THE TRINADYNE CIRCUIT 
There comes from England the circuit 

shown in the accompanying diagram, which 
at first glance might appear to be a common 
type of reflex. Such is not the case. It will 

The Trinadyne is not a true reflex, but ex- 
tra amplification is obtained. 

ess in Palo 
be noted that there is the usual tuned aerial 
circuit with a series. antenna condenser and a 
crystal rectifier. This is followed by a con- 
ventional one -stage transformer -coupled va- 
cuum -tube amplifier. 

Up to this point everything is quite nor- 
mal ; but regeneration is introduced by the 
addition of a tickler coil L1 in the plate cir- 
cuit of the vacuum tube, which is coupled to 
the antenna inductance L. A portion of the 
radio- frequency current is impressed on the 
grid of the vacuum tube, finding ready pas- 
sage through the fixed condenser C. It is 
amplified by the tube and fed back to L 
through L1. The R.F. choke prevents the 
passage of the radio- frequency currents 
through the secondary winding of the audio 
transformer, where they would meet ground 
potential. 

A BATTERYLESS RECEIVER 
CIRCUIT 

Endeavors along the line of battery elimi- 
nation have been directed chiefly toward con- 
verting the A.C. cycle to a pulsating direct 
current, and then, by reduction of the pulsa- 
tions, to approximating battery characteris- 
tics as nearly as possible. With the new sys- 
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while No. 4 delivers the heating current for 
the rectifier. 

The grid circuits of all of the tubes, as 
well as the negative plate lead, return to the 
nodal point of the non -inductive resistance N. 
Grid potentials, of the proper value for the 
various tubes, are secured through the volt- 
age drop in the inductive resistances R3, R4. 
Radio- frequency currents are by- passed by 
the condensers D, E and F. 

Through the arrangement of the grid re- 
turns with respect to the half -wave plate - 
current circuit, the grids are caused to "wob- 
ble" with the plate- current variations re- 
sulting from the irregularities in emission. 
In this way all noticeable "hum" is elimina- 
ted, and speech ripples avoided. 

ANOTHER "SUPER" CIRCUIT 
This invention, which is by Captain Claude 

Seymour, R. N. and James Clarence Wil- 
liam Drabble, both of H.M. Signal School, 
R.M. Barracks, Portsmouth, England, ap- 
plies particularly to great amplification of 
radio- frequency currents. 

The receiving circuit shown in the illus- 
tration as variably coupled to the aerial coil 
1 comprises a divided circuit Li, Cl, L2 C2, 

A 

A batteryless receiver circuit. By the clever arrangement of divided circuits the grids of the tubes are caused to "wobble" with the plate current variations thus eliminating the hum. 

tem described here, which has been designed 
by Francis R. Hoyt, a consulting engineer, 
the developments of the past have been set 
aside, and raw A.C. current is supplied to 
the filaments of all of the tubes, including 
the detector practice heretofore considered 
almost impossible. 

The circuit wiring diagram shows an ap- 
plication of this new principle to a five -tube 
tuned- radio -frequency receiver. In this di- 
agram the A.C. driving unit is indicated as 
the windings 1, 2, 3 and 4; No. 1. as shown, 
is the A.C. input; No. 2 furnishes the plate 
voltage, through the half -wave rectifier con- 
nected to one of its terminals; No. 3 supplies 
the filaments of all of the receiving tubes, 

tuned to the incoming signal. It is not es- 
sential that the tuned circuit should be 
coupled to an aerial circuit or that the 
coupling should be variable, as coil windings 
Ll, L2, of the divided circuit itself may be 
used as a kind of loop aerial. (In such case 
the coils should preferably be of large dia- 
meter.) 

The aerial circuit itself may be tuned or 
aperiodic, and may be grounded or not. 
Variable condenser Cl which is used for 
tuning the divided circuit Ll -Cl, L2 -C2, 
may in some cases be omitted -as, for in- 
stance, for very high frequencies, in which 
case the internal capacity of the tube X 

(Continued on page 588) 
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Radio -Frequency Amplification 
Resonant -Wave Coils as R.F. Transformers 

BY EDMUND T. FLEWELLING 

IN last month's issue of RADIO NEWS, 
the writer pointed out several things 
concerning R.F. amplification that ap- 
pealed to him as being rather important 

ones from several angles. The will and de- 
sire to lay sufficient stress on the points 
taken up in that article were there, but the 
ability to do so was perhaps rather lacking. 
For this reason he has chosen to continue 
in this article with the same line of 
thought, secure in the hope that any limita- 
tions as a writer may be overcome by at- 
tacking the subject from other angles. 

Last month's article told about the ab- 
surdities contained in the thousand and one 
hook -up articles that have been and are being 
published. The writer himself has produced 
several hook -up articles ; so he must class 
his own with the thousand and one. Most 
of these articles give the wiring diagram, a 
photograph of the set, and a list of the re- 
quired parts -and assume that the reader will 
secure the desired results. Experiences as a 
consultant have very clearly proven that 
more than one commercial manufacturer 
might profitably heed the facts brought out 
in last month's article ; but the article was 
written of course mainly for the benefit of 
the set builder who "rolls his own." Letters 
galore from ardent fans, who depend upon 
current articles for their information, are 
the reason for trying to put over in these 
articles the lessons taught by bitter experi- 
ence; such for instance as one year devoted 
to nothing but constructional details of the 
superheterodyne and R.F. amplifiers. 

FEED -BACK 

The subject of feed -back is a fundamental 
of radio construction. Feed -back may be for 
oscillation or against oscillation ; it may 
come from tubes, wires, transformers, etc.; 
may be for oscillation in one stage and 
against it in another, etc. (See Fig. 1) 
Hence, if we are to get anywhere in build- 
ing our receiver, we must be able to control 
to our advantage all of these various forms 
of feed -back. Recognize the fact that these 
different forms of feed -back emanate from 
various parts of any receiver, and that they 
must be handled with intelligence if you are 
to build a successful one. 

Tube feed -back is perhaps the most im- 
portant form, and its presence must be rec- 
ognized and used or compensated for. For- 
tunately this can be done in various ways and 
manners, but it is for the recognition of 
this fact that the writer is struggling. Neu- 
tralize à la Hazeltine or Rice. etc., or neu- 

RF GET 

OUTPUT 
o 

FIG. 2 
Here coils like that shown below are used in a radio -frequency amplifier. It will be noticed that 

no variable condensers are employed and that the coils are in the plate circuits. 

tralize by means of the location of your ap- 
paratus or wiring; but neutralize the tube 
feed -back. You must if you are to get any 
kind of á return from your tubes. 

Do not be misled by the varying feed -back 
effects with long or short waves. If you 

The 
thor 

COPPER 
RING 

SINGLE 
LAYER 
COIL 

FIG. 3 

type of resonant -wave coil which the au- 
employs in the R.F. amplifier diagramed 

above. 

have no control over the feed- backs, you will 
probably be bothered as much by the long - 
wave low- frequency feed -backs as by the 
short -wave high -frequencies. It is said that 
R.F. amplification is impossible at short 

Fig. I. Here are indicated some of the places where feed -back -both capacitative and magnetic - 
may occur in a receiver. Theoretically, there is some form of coupling between the three variable 

condensers and the two coils, as shown by the full and dotted lines. Capacity -coupling in the 
tubes is indicated by the condenser- cymbol C. 

waves or high frequencies, due to excessive 
feed -back, and that it is much easier to 
secure R.F. amplification at the longer 
waves, because feed -back is less. That is 
very, very true, but good R.F. amplifica- 
tion can be secured at 90 meters ; and, if you 
have ever played with a lively 3 -stage 50 -kc. 
R.F. amplifier, as in a superheterodyne, you 
have been convinced that feed -backs at this 
low frequency are quite effective. It is 
quite impossible to build a three -stage inter- 
mediate amplifier, to operate in the 40- to 
50 -kc. range, that is worth the name - unless 
some means are taken to neutralize the vari- 
ous feed-backs ; and this doesn't mean a po- 
tentiometer, either. Moreover this applies to 
any popular available type of intermediate 
transformer. 

If you can read between the lines here 
you will purchase for your next intermedi- 
ate transformers only such as have a tap 
for neutralizing, or two -range transformers, 
where the tap for the higher wave may be 
used for neutralizing. All popular hook -ups 
call for three intermediate stages, when 
two stages of properly neutralized inter- 
mediate will run rings around them. This 
is the writer's answer to many, many in- 
quiries from New York to Cape Town 
(South Africa) as to what intermediate 
transformers to use. 

Go beyond your tube feed -back and con- 
quer the feed -backs from coils, condensers 
and wiring and then you can feel that you 
have a real radio receiver. 

SMALL GAIN PER STAGE AN 
ADVANTAGE 

Quality of reception is the important thing 
in a receiver and, unless your R.F. amplifier 
is stable, as by proper neutralization, you 
have not even started toward that goal. We 
are all inclined to seek the marvelous hook- 
up that gives loud- speaker operation on one 
or two tubes. That was all right in days 
gone by when tubes cost a lot and quality of 
reception was secondary to distance. 

If you must have distance, build yourself 
a regenerative detector and some audio am- 
plification and go after it ; you will be 
well equipped. If you want quality, build 
an R.F. amplifier with a good audio outfit 
after it. Then, as you can control your 
feed - backs, you can add a bit more R.F. am- 
plification and steal up slowly on the dis- 
tance stuff. It seems to be quite the proper 
procedure these days to secure a little gain 
per stage but of good quality. Thus the 
tubes are not overloaded ; they-are not forced 
to oscillate and squeal and, as a consequence 
our entire reception is more satisfactory. 

(Continued on page 566) 
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Transformer -Coupled Amplifiers 
An Analysis of the Operation of a Transformer 

By SYLVAN HARRIS 
BEFORE we go ahead with this article 

let us recapitulate what has gone be- 
fore. This series of articles began 
with a general discussion of the na- 

ture of music, analyzing the relations be- 
tween pitch and frequency, fundamentals and 
overtones and the effect of the overtones or 
harmonics on the quality or "timbre" of the 
musical sounds emitted from the various 
musical instruments. It was shown how the 
introduction of spurious frequencies into 
these sounds or the loss of any of the over- 
tones affects the timbre of the sound, when 
reproduced by an audio amplifier. 

Other articles pointed out some of the dif- 
ficulties that are met in the design and oper- 
ation of audio amplifiers, and from the prac- 
tical viewpoint, what is required of an am- 
plifier in order that it may reproduce faith- 
fully the sounds, musical or otherwise, which 
go into it. After that we studied some of 
the effects of overloading the amplifier upon 
the reproduction, and some of the inherent 
characteristics of electron -tube circuits 
which influence this overloading. The pre- 
ceding article took up the structural study 
of the amplifier, showing how the various 
arrangements of amplifiers closely resemble 
each other, both in structure and operating 
characteristics ; this will be devoted to the 
analysis of the several types of amplifiers 
separately. 

We shall begin with the type of amplifier 
that is in most general use at the present 
time -the transformer -coupled amplifier. Its 
structure in schematic diagram form is 
shown in Fig. 1, while Fig. 2 pictures a 
"bread -board layout" of this type of ampli- 
fier. The operation of the amplifier is well 

INPUT 

Fig. 3, which represents a portion of an 
audio amplifier utilizing transformer coupl- 
ing. We will consider mainly the trans- 
former itself, in connection with its ter - 
minal impedances, by which we mean the 
impedances, resistances, or what -not, which 
are connected to the primary and secondary 
windings of the transformer. An alternat- 
ing voltage V, due to the impulses to be 
amplified, is impressed on the grid or input 
circuit of the first tube. This voltage V 
is amplified in the tube, giving rise to an 
alternating voltage V2 in the plate circuit 
of the first tube, having the same wave -form 
and frequency. We will assume that the 
alternating voltage established in the plate 
circuit of the first tube is an exact repro- 
duction of the alternating voltage, V, put 
into it, but magnified. This is.not exactly 
true, for the tube may contribute a little 
toward distorting the signals ; but since we 
are not primarily studying tubes we will 
omit this source of distortion for the pres- 
ent. 

We, therefore, are starting out with an 
alternating voltage in the plate circuit of 
the first tube, which is represented by V, 
in Fig. 4. Now, the path which the elec- 
trons take in the first tube, in their course 
from the filament to the plate, has a certain 
resistance, known as the plate resistance of 
the tube; and this resistance, which is con- 
sidered as in series with the load external 
to the tube, is represented as ro in Fig. 4. 
Connected in series with this is the prim- 
ary of the transformer. 

In Fig. 3 the secondary of the transformer 
is shown connected to the input or grid cir- 
cuit of the second tube. It was shown in 

SHUNT USED IN PLACE OF-C. BATT. 
A- C+ C+ B+ 

understood ; the electrical impulses to be 
amplified are impressed upon the amplifier 
at the input terminals, while those which 
are to actuate the loud- speaker emanate 
from the output terminals. Between the in- 
put and output terminals of the amplifier we 
desire to have the various components of 
the electrical impulses- whether they arise 
from music or otherwise, whether they he 
pleasant to the ear or not- amplified in the 
sane ratio, regardless of frequency or am- 
plitude. This has been brought out in the 
previous articles. 

THEORY OF THE COUPLING 
For our present purpose, let us consider 

Fig. 2 (above) 
shows an excel- 
lent arrangement 
for the apparatus 
in an audio am- 
plifier of the 
transformer - cou- 

pled type. 

Fig. I (at the 
right) is the cir- 
cuit diagram of 
the transformer - 
coupled A. F. am- 
plifier, showing 
schematically the 
various battery 
connections il- 
lustrated in Fig. 
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These four figures illustrate the theory of the 
operation of transformers in audio -frequency 
amplifiers. See the accompanying text for 

explanation. 

the previous article that the input of an 
electron tube represents a certain load ou 
the transformer. This load is a resistance 
in series with a capacity, as indicated in 
Fig. 4, by Ce and rg. In the ideal ampli- 
fier, the input of the electron tube should 
have infinite impedance ; that is, the resist- 
ance re would be infinite, or the capacity 
Cg be zero, or both. Actually, this is not the 
case, as shown in the preceding articles; 
and for our purpose we shall represent the 
input of the second tube as a resistance load 
on the secondary of the transformer, desig- 
nated by re in Fig. 4A, and having impres- 
sed upon it the secondary voltage V,. 

For a given input voltage V1 we wish this 
secondary terminal voltage V, to be as high 
as possible, without introducing distortion. 
In other words, we wish the ratio of V, to 
V,. which is the voltage ratio of the system, 
to be as high as possible. This is the circuit 
of the transformer which we are to study. 

(Continued on page 594) 
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POLITENESS PAYS 

Editor, RADIO NEWS : 

In reading Mr. Lamonte's article "Eti- 
quette of the Air," I was struck by the truth 
of that old motto, "Politeness Pays." The 
phone amateur who follows Mr. Lamonte's 
suggestions will find that his consideration 
for his fellow amateur has resulted in ma- 
terially increasing his own range. 

I have reported on nearly two hundred 
stations and at present have cards from 
more than seventy -five amateur phones. I 
find that I have never received a station 
from any record distance, (in miles per 
watt), whose plate supply was not very 
good. On the other hand I have had a Kan- 
sas station come in with loud speaker volume 
on two tubes, and, although I knew just 
who he was I could not make out a word of 
what he said. He combined poor modula- 
tion with ragged plate supply, however. 

The next factor in DX phoning is a 
sharp wave. On a good night there is 
something -on-every-part of the band, and if 
a phone is to be made out, it must concen- 
trate all its power on a very narrow strip, 
especially if it has a rather broad phone 
on one side and an A.C.C.W. on the other. 
Under such conditions a sharp wave and a 
selective tuner get on fine. 

Another thing: modulation is more im- 
portant than power in reaching out. I have 
often heard two stations working, one with 
only a fraction of the volume of the other, 
yet have been able to hear distinctly every 
word from the weaker station, and about 50 
per cent. from the stronger. It is foolish to 
increase the power if the modulation is not 
excellent ; as money spent in improving 
modulation will be many times as effective. 

Do not think I am in the least prejudiced 
in any way by ham interference. I do not 
think there is a ham -fone within two hun- 
dred miles of me at the present time, and 
no one is freer from jamming than I am. 
All the above suggestions are made purely 
with the hope of helping to increase the ef- 
ficiency and range of amateur phones. 

PHONE HOUND, 
Crane Valley, Saskatchewan. 

A THIRTEEN -FOOT LOUD- 
SPEAKER HORN 

Editor, RADIO NEWS: 
Herewith is a photograph of a loud- speak- 

er horn which I have built from data given 
in the article by Major J. S. Hatcher, "The 
Passing of Canned Music," in the April, 
1926, issue of RADIO NEWS. 

The horn measures over thirteen feet in 
length and is 5/ feet in height. It is V8-inch 
in diameter at the small end, and. 15 inches 
across the flare. The horn is built of gal- 
vanized sheet iron, soldered to a butt joint 
and covered with a heavy coat of composition, 
as can be seen. The composition eliminates 
all metallic resonance and also gives body to 
the thin sheet iron. 

A Tower reproducing unit is used, which, 
with a three -stage resistance -coupled audio - 
frequency amplifier, gives marvelous repro- 
duction. The quality of tone is far superior 
to that of the ordinary type of loud -speaker 
and can only be compared with the new Orth- 
ophonic Victrolas. All music and speech is 
rendered with such fidelity that it will startle 
anyone who has not heard it before. It can 
also be heard at a great distance, which is 

*Lein -rom 

probably due to the large column of air set 
in motion. 

EDWIN E. KAUMAIE, 
886 15th Ave., Milwaukee, Wis. 

THANK YOU 
Editor, RADIO NEWS: 

Please permit a grateful home experimen- 
ter to express his thanks for benefits re- 
ceived from RADIO NEWS. 

I doubt whether we home -working, sun - 
dodging experimenters accomplish much in 
the field, compared to the regular laboratory 
worker ; but we do have a lot of innocent 
pleasure and some profit from our work, 
which would, for me, be nearly impossible 
without RADIO NEWS. Here's why: The 
home worker usually has neither equipment 
or money and often not the brains to work 
out the mathematical data and formulae that 
are .so necessary to intelligent and efficient 
experimenting." RADIO NEws is the only 
magazine I know of that supplies these re- 
quisites in non -technical language. 

I also wish to praise the clear, easily -read 
schematic diagrams in RADIO NEWS. If you 
don't get what I mean look at the work of 
some of your worthy contemporaries. In 
all, I receive three times as much for, my 
money in RADIO NEWS as from any other 
radio periodical. 

HOMER T. RICHARDSON, 
Box 321, Canyon, Texas 

(Which prompts us to state that we wish 
our readers to feel that they are at liberty 
to call upon the Technical Staff of Radio 
News for information relative to experi- 
ments they may be carrying on. We wish to 
make this page of more value to everyone. 
Let it be a Forum for technical discussion as 
welt as a place for airing viewpoints. Those 

Radio News fár, November, 1926. 

Look this horn over, you fans who have loud- 
speaker troubles. Thirteen feet long and -my, 

what reproduction! 

letters lacking sufficient general interest will 
be referred to the I Want To Know De- 
partment. What is on your mind ?) 

MORE "AQUARIAL" 
EXPERIMENTS 

Editor, RADIO NEWS : 

Having read Mrs. J. W. Cherbonneaux s 

letter in the August issue of RADIO NEWS, 
which described a novel submerged antenna 
in the form of a big fish bowl, with seven 
goldfish contained therein, I was somewhat 
skeptical as to the results and decided to try 
the experiment. 

Not having any fish or any bowl, I was 
forced to procure these articles at a con- 
siderable outlay of loose change. 

In order to make the experiment decisive, 
I purchased seven different sized bowls and 
forty - nine assorted goldfish. 

My first experiment consisted of placing 
seven of the largest fish in the largest bowl 
full of water, submerging a wire in said 
water' and connecting it to the aerial post 
of my eight -tube. superheterodyne receiver. 
The ground was connected in the usual 
manner. 

The results were indeed surprising. The 
static entirely disappeared ; but to myastonish- 
ment I could not tune any lower than six 
hundred meters, even by introdùcing a con- 
denser in series with the "aerial." I decided 
that the seven large goldfish offered too much 
capacity and accordingly substituted seven 
medium sized fish, which enabled me to tune 
down to the broadcast wavelengths. 

The volume was good ; almost equal to my 
outside aerial, but fading was bad due to the 
fish swimming about within the bowl, thus 
changing the relative capacity of the antenna. 
I remedied this by feeding them some buck- 
shot, which gave them sufficient weight to 
keep them at the bottom of the bowl. My 
experiments were brought to an end at this 
stage by interference from the Women's 
Society For The Prevention of Cruelty To 
Animals. They objected to my novel aerial 
and I am now buying food for forty -two 
goldfish ; the seven used in the last experi- 
ment' "died a premature death. 

Still; it's a great idea. 
ROBERT E. WALTERS, 

429 Bowen St., 
Logan, Ohio 

( We regret to hear that your worthy ex- 
periments were frustrated. Might we sug- 
gest that you employ shrimp, crabs, lobsters 
or even oysters in the bowl? Under normal 
conditions they require no weighting. It 
seems doubtful that the aquaria! will function 
correctly under all conditions. There must 
be some specific fish -to -water ratio; three 
parts of water to one part of fish intrigues 
us. At any rate, you should be able to get 
along with one bowl by increasing or de- 
creasing the volume of one or the other. The 
addition of alcohol to decrease the specific 
gravity of the water might prove interesting, 
if not devastating.) 

THE "EXPERIMENTER'S SET" 
Editor, RADIO NEWS: 

I have just completed the four -tube radio 
set described in the April, 1926, issue of 
RADIO NEWS -under the title, "The Experi- 
menter's Own Tuned R.F. Set." 

The first night I was able to tune in. on 
(Continued on page 532) 
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IF you happen to see any humorous mis- 
prints in the presa we shall be glad to 
have you clip them out and send to us. 

No RADIOTIC will be accepted unless the 
printed original giving the name of the news- 
paper or magazine is submitted with date 
and page on which it appeared. We will pay 
$1.00 for each RADIOTIC accepted and 
printed here. A few humorous lines from 
each correspondent should accompany each 
RADIOTIC. The most humorous ones will 
be printed. Address all RADIOTICS to 

Editor RADIOTIC DEPARTMENT, 
c/o Radio News. 
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TOUGH LUCK, LUTHER! 
Popular sporting event 

reported by the Cleveland 
News -Leader of August 15: 

One of the stars of the 
past week's broadcasts in 
Cleveland was L u t h e r 
Jackson, who SANK at 
WTAM Monday night." 
Apparently these ether 
waves are a lot harder to 
swim against than the Eng- 
lisfi Channel. 

Contributed by 
H. K. Jones. 

.----- 
¡RAOIO WA --... 

JUST ONE MORE CONTROL 
New adjustments f o r 

radio receivers announced 
by the Radio World of Aug. 
21 (advertising section) : 

"5 -ply Walnut VERNIER 
Piano Finish Cabinet." 
No, Oswald, I can't get 
your bed -time story if you 
will persist in turning the 
walnut vernier. It chan- 
ges the finish of the pro- 
gram. 

Contributed by 
Joel H. Dearth 

RIDE 'EM, COWBOY! 
Program forecast in the 

Nampa, Idaho Free Press, 
Aug. 13: "Cowboys from 
Montana, Oklahoma, Texas 
and New Mexico 
are here to take part in 
Chicago's wild west RADIO 

We suppose that 
the stations in the Windy 
City bave a special brand 
of wild ether waves for the 
boys from the West to ride 
over. 

Contributed by 
James L. Young 

HOW SCIENCE DO ADVANCE 
Another obnoxious by- 

product converted to some- 
thing useful, as told in the A 
News York Sun of Aug. \ 
21: "The 'B' eliminator il- 
lustrated utilizes a TUNE 
f o r rectifying p u r 
poses If an elimin- 
ator simply must hum, we 
prefer that it should hum 
a tune. It would he a cure 
for that tired feeling when 
DX just ain't. 

Contributed by 
Chas. G. Coombs 

DAT'S WHERE MA MONEY GOES 
The Radio Four of WGY 

recently put on the air an 
Old Song Program, and in 
telling about it the Radio 
World of Aug. 21 said that 
"-The QUARTER sang, 
'Billy,' 'Just a Baby's 
Prayer at Twilight.' . . . 

Have you heard the expres- 
sion "Money Talks ?" Well, 
dar she am. 

Contributed by 
Dale Phillips 

'. 

"JUST A 

LAT TWI 
( BABY'S PRAYER 

LIGHT "2, 

/rr'ii 3 j'. 
rl® 

BITS 

SOUNDS ALMOST GOOD TO EAT 
Advertisement in the 

classified columns of the 
Lincoln, Nebraska State 
Journal of Aug. 15: "Five - 
tube Thompson radio -NU- 
TRODIVE for sale cheap." 
Whether this thing grows 
on trees from the front part 
of its name or whether it 
dives into the ether waves 
is something that we would 
like to find out. 

Contributed by 
A. L. Henrikson 

SOUNDS LIKE FLORIDA REAL ESTATE 
Indication of the change 

of the tintes in the Boston 
Post of Aug. 5: " 
the directional loop consist- 
ing of several turns of wire 
on a FARM four or five 
feet square is used." After 
much research, Mike of 
our Investigation Depart- 
ment announced that the 
wire is used for fences 
around this farm. We 
were disappointed. 

Contributed by 
Allen E. Dudley 

WHAT THE WELL -DRESSED FAN 
WEAR 

Fashion advertisement in 
the Boston Globe for July 
27: "437 Women's Sum- 
mer Dresses, $3.75, each. 
All of standard manufac- 
ture. Panels, switches, 
sockets, rheostats, coils, 
condensers, transformers, 
panel shields, resistances, 
micadons, etc. The reduc- 
tions are enormous. Wo- 
men's Economy D r e s s 
Store -2nd floor." What 
can we add? 

Contributed by 
G. E. Thompson 

WILL 

HOORAY FOR SCIENCE 
New type of the lowly 

washing utensil mentioned 
in the Evansville, Ind., 
Press of Aug. 13: "New 
Vacuum TUB amplifies 
current two million times. ". 
This is another case we put 
Mike of our Investigation 
Dept. on, and he says that 
it is .a cross ` between a 
wash -tub and a '. vacuum 
tube. Look at Fig. 1. 

Contributed by 
Paul Seiler 

WHOOPS, DEARIE, WATCH THE MIKE! 
Announcement in t h e 

\, `\ ?\' Pittsburgh Press of Aug. 
3, which tells the eager 
world of New Yorks' well 
known station "WEAF 
HOOP -UP 9 P. M. Max 
Jacobs and his Chamber 
Symphony orchestra." Evi- 
dently Mr. Jacobs' musi- 
cians are full of pep, vim 
and vigor, to be so listed. 

Contributed by 
Clarence Thompson 

WAS THE SET OWNER ILLUMINATED 
TOO? 

An illuminating adver- 
tisement from the St. Louis 
Post -Dispatch of Aug. 15: 
"L2M Ultradyne 'B' IL- 
LUMINATOR for sale. 
complete, $100." We heard 
the expression many a time 
and oft that the "Tubes 
Won't Light," but now we 
have this wonderful gadget 
which lights up everything 
including the B part of the 
set. Contributed by 

E. G. LeMoine 

A SECOND PIED PIPER OF HAMELIN 
In the Indianapolis Star 

for Aug. 14 we have the 
following, in the programs 
of broadcasting for the 
day: "WQJ, Chicago, 
(44,.5) 9 P. M. Radio 
RATISTS." Now are they 
using rats to develop 
radio? Sorta hard on the 
girls, don't you think? 
You know they just can't 
stand rats (aside- except 

^ in their hair, remember ?) 
Contributed by 

W. I. Man gus 

TREAT HIM GENTLY, BROTHERS 
Reminiscences of under- 

graduate days in the Sept., 
1926 RADIO News (Rasco 
advertisement) : "INITI- 
ATED binding posts . ." 
Do you- more or less Sol- 
emnly swear to keep the 
secrets of the Royal Order 
of Uncommon Binding 
Posts? Yea, verily, Great 
Electron, I will. (Who's 
got a cigarette ?) 

Contributed by 
H. Robert Potts 

ANOTHER COLUMBUS OF SPACE 
From the Birmingham 

News of Aug. 22 we have 
this transportation novelty: 
"Railway System to Install 
Radio. C. M. & St. Paul 
to Operate Lines Through 
Ether Wave Method." We 
were totally unaware that 
there is a special method of 
operating _ trains through 
the ether, but we know 
enough now to keep still 
when anything like this 
comes up for discussion. 

Contributed by 
Wood Rowe Purcell 

WHERE DO THEY LIVE, ANYHOW? 
In the New York Daily 

News of Aug. 6 we have 
the following fresh air 
note: . tonight when 
the Wandering Minstrels 
and the Anglo- Persians 
TAKE THE AIR from 
this studio." None of the 
radio studios that we have 
been in ever had a great 
excess of fresh air floating 
around and we wonder 
why the minstrels should 
choose a place like that to 
get their air supply. 

Contributed by 
M. Yankofsky 

AGAIN WE SAY, WHAT NEXT? 
In an advertisement in 

the Miami, Fla., Herald of 
.' _. Aug. 2 there is this start- 

ling information: "Large 
stock of Parts and Acces- 
sories, including ARMA- 
TURE Transmitting Equip- 
ment ... Good bye to 
the motor truck, now that 
armatures are now being 
transmitted by radio. Ain't 
Science wonderful? 

Contributed by 
Henry B. Gra: cs 

PRETTY GOOD FOR A BEGINNER! 
Announcement by the old 

reliable New York Evening 
Post on its moving day 
(Aug. 30) : "Marconi 
TURNS TO RADIO! Sen- 
ator Marconi has an- 
nounced the perfection of 
a wireless loud speaker." 
Keep it up, Senator, and 
you may yet make a name 
for yourself in the radio 
art. 

Contributed by 
F. B. Thorne 

N. PAV CLOSE ATTENTION 
VOL, EVER EXPECT TO LEARN 
SOMETHING ASCU 
RADIO -- - 
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First Prize 
A COMPACT TRIPLE CONDENSER 

By ROBERT N. AUBLE 

A very compact, and if the workmanship 
is careful, a very efficient triple condenser 
may be constructed as shown in the accom- 
panying sketches, and will be suitable for 
use in tuned -radio -frequency sets, in which 
tuning is accomplished by changing simul- 
taneously capacities in three or more separ- 
ate circuits. 

A disc of thin copper, or other suitable 
conductor, is fastened with collodion to a 
four -inch dial. The shaft of the condenser 
is a % -inch brass bolt, which is threaded in- 
to a bushing in the panel. Rotating the dial 
will move the plate nearer or farther from 
the panel. Fixed to the panel, and insulated 
from the rotor plate by a thin sheet of mica, 
or other dielectric, is a similar disc of cop- 
per, which has been cut into three sectors, 
as shown. The rotor or dial plate constitutes 
the "grounded" section of the condenser, 
while the three sectors of the stator disc 
constitute the "live" plates, each being 
connected to its respective grid. Capacities 
are changed in the three circuits simultan- 
eously and in equal amounts, provided the 
common rotor plate is uniformly moved to- 
ward or away from the stator plates. 

The idea of this device may be extended 
to include more than three condensers, since 
it is necessary only to add more sections to 
the panel. 

Obviously the dial must run perfectly 
true in order to maintain parallelism of the 

Prize Winners 
First Prize $25 

A Compact Triple Condenser 
By ROBERT N. AUBLE 

1121 Tecumseh St., Indianapolis, Ind. 

Second Prize $15 
A Multiple Phone Connector 

By ALLISON H. JOHNSON 
32 Rupert St., Amherst, N. S., Canada 

Third Prize $10 
Flushing Device for Ground 

Connection 
" By C. A. OLDROYD 

127 Abbey Road, Barrow -in- Furness, 
Lancashire, England 

All published Wrinkles. not winning 
prizes, will be paid for at the rate of two 
dollars each. 

The next list of prize winners will be 
published in the January issue. 

plates. If the three condensers are not per- 
fectly matched, however, three small vernier 
condensers, constructed on the same plan 
as the large condenser, may be fastened on 
the inside of the panel. A flat -head screw, 
countersunk into the panel before the stator 
plates are put on, will make a satisfactory 
vernier. The shaft of the condenser should 

STATOR PLATES FIXED TO PANEL - 
MICA 

ROTOR PLATE FIXED TO DIAL 
4" DIAL 

WIPING CONTACT 
FROM ROTOR 

PLATE TO 
BUSHING i 

TO 

A- % 

/ n. 

LEADTO GRID 
OF 1ST TUBE 

LEAD TO GRID 
OF 2NRTUBE 

LEAD TO GRID 
OF 3RD. TUBE 

THREADED BUSHING THROUGH 
PANEL 

Here is an excellent triple variable condenser in one unit. A single circular metal plate, attached 
to the dial, functions. as all three rotors. A similar plate, cut into three sections and these 

fastened to the set panel, forms the stators. 

have a thread of fine pitch, in order that 
the rate of change of the capacities shall be 
small. 

Second Prize 
A MULTIPLE PHONE 

CONNECTOR 
By ALLISON H. JOHNSON 

It is quite often desirable to have some 
sort of an arrangement whereby a number 
of pairs of headphones can be easily and 
rapidly connected to the output of a radio re- 
ceiver. 

An inexpensive multiple phone connector 
for this purpose can he easily made from two 
pieces of ibeil wire and a block of hard wood 
measuring 2 x 1 x 34 inches. The arrange- 
ment is clearly shown in the accompanying 

% I J.% // / / // / / ,11 % 

An exceedingly simple and efficient phone con- 
nector, made from a block of wood and two 

pieces of bare wire. 

illustration: six holes, slightly larger in di- 
ameter than the phone tips. are drilled 
through the board, and the two pieces of bell 
wire, from which the insulation has been 
scraped, are laced through the series of 
holes. The ends of the two wires are fast- 
ened by small tacks, so that they cannot slip. 

It is evident that, on inserting the phone 
tips in any two of the holes, they will make 
contact with the wires. 

In this case three sets of headphones can 
be used, connected in parallel ; but by making 
the board longer and drilling more holes for 
longer wires, any n,,mber of headphones can 
be accommodated. 

Third Prize 
FLUSHING DEVICE FOR GROUND 

CONNECTION 
By C. A. OLDROYD 

Fans usually devote a great deal of effort 
and time to the erection of a good antenna, 
but unfortunately they are inclined to forget 
that a good ground is quite as essential for 
good reception as a well -insulated antenna. 
The size of a suitable ground plate depends 
to some extent upon the soil in which it is 
buried; with very dry soil a larger plate 
should be used than in moist soil. A plate 
two feet square will generally be satisfac- 
tory. With a flushing device you can moist- 
en the soil above and below the ground 
plate to saturation point and obtain hundred 
per cent efficiency. 

Fig. 1 shows a section through the trench 
in which the plate has been buried. Above 
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COVER FOR FLUSHING 
PIPE\ I CONNECTING 

FLUSHING e( WIRE -TOSET 
PIPE 

SMALL 
STONES 

OR 
BROKEN 
BRICK 

EARTH PLATE 
CONNECTING STRIP COPPE 

Fig. 1. Showing the details of a water- supply 
system for the ground connection. A set of 
pipes directs the water to all sections of the 

ground plate. 

this small stones and broken bricks are 
placed for about four inches; on the stones 
rests the flushing p'pe, which may have a 
diameter of from l% to 2 inches. The up- 
per end of this pipe reaches well above the 
ground level ; it is covered by a lid to pre- 
vent leaves, etc., falling into the pipe and 
clogging it. 

Connection to the ground lead is made 
by a long copper strip or thick copper wire 
which has been riveted and soldered to the 
plate and projects about ten inches above 
the ground level. 

uu;um 

P% 11 `\\/ 'q'I 

`// 
//b,rt,. \/ STONES .a i. O- , / 

Iiir SMALLER PIPES 

FLUSHING PIPE 

FOP DETAIL SEE FIG.3 

Fig. 1 -A. Details of the flushing pipes located 
over the ground plate. 

A MULTIPLE PIPE SYSTEM 

A still more efficient solution is given in 
Fig. 2. Here four smaller pipes join the 
central flushing pipe and lead just over the 
edge of the earth plate; their ends are 
bridged over with stones or bricks to pre- 
vent the openings being clogged by settling 
soil. 

The diameter of the main pipe may be 
about three inches ; the smaller pipes need 
have a diameter of only about two inches. 
If a length of hose is used for this purpose, 
turning on the tap will fill the pipe in a few 
minutes. 

FLUSHING PIPE 

/11% 

/ / /i 
SMALLER PIPES 

Fig. 2. Secticn of the pipes as seen from 
above. 

Care must be taken to get a really sound 
joint between the upright main pipe and 
the four smaller ones. (See Fig. 3). The 
four smaller pipes are placed under the 
main pipe, so that their ends reach about 
half an inch beyond the inside edge of the 
vertical one. The first joint is made with 
clay, about two inches thick. Over the 
clay, concrete is poured to make a really 
sound joint. The concrete binds well with 
the pipe surfaces and the whole flushing 
pipe arrangement can be built above ground. 
When completed, and after the concrete has 
set, it is lowered into the trench dug for the 
earth plate. 

In sandy soil, where this device is invalu- 
able, the sand may tend to filter through 
the crevices between the stones, and clog 
the pipe mouth. If, however, a piece of 

MAIN FLUSHING 
PIP 

5'AL.ER PIPES CONCRETE 

CLAY JOINT 

EARTH 
PLATE 

2 
i 9/ / NHMOCOULI' 

JOINT SHOWN MADE ON EARTH PLATE 

Fig. 3. Showing how the five pipes are joined 
to prevent leakage. 

burlap is placed over the stones before the 
soil is filled in, the mouth of the pipe will 
be kept open. 

A TRICK WITH A TRICKLE 
CHARGER 

A trickle charger of the type using lead 
and tantalum in a solution of dilute sulphuric 
acid or aluminum and lead in a solution of 
borax or sonic similar salt, can be used to 
charge storage "B" batteries in the follow- 
ing manner. The rectifier jar is removed 

Showing how to use the 
tantalum -lead rectifier from 
a trickle charger for charg- 
ing storage "B" batteries. 
A number of 48 -volt units 
can be charged at one time 
by connecting them in 

parallel. 
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A PLUG -IN AERIAL AND 
BATTERY CONNECTOR 

A very practical method of connecting 
battery wires to a radio set can be followed 
easily by any one, with very little expense 
and labor. It can be adapted to the needs 
of any particular set, by slight variation of 
the scheme. With this system of connec- 
tion, when it is desired to move the table 

SOCKET TERMINALS 
WIRED INTO 
CIRCUIT OF 

SET 

MOUNTING 
BRACKETS 

REAR OF BASEBOARD 

AERIAL 

GROUND A'+ 

-8= it+ 

SOLDEP 
WIRES TO 
END OF 

PRONGS 

B BATT. + TUBE BASE FILLED WITH 
SEALING WAY 

A simple battery connector made from a tube 
base and a UX tube socket 

on which the set is placed, for sweeping the 
floor or other reasons, all that is necessary 
is to pull out the plug, and the table is free 
to be moved anywhere. 

The parts needed are as follows: one 
UX type socket, a discarded UX tube to fit 
same, the flexible lamp cord or battery cable 
for connection from the set to the batteries. 

As the writer's set was built with the 
"B" battery inside the cabinet, only four 
leads were needed, viz : aerial, ground, "A" 
minus and "A" plus. After describing this 
method of installation, other applications of 
the plan will be given. 

Mount the socket in a vertical position at 
the rear, and in the center of the baseboard, 

STORAGE 
'B' BATTERY 

0/640 

TRICKLE 
CHARGER 
RECTIFIER 

from its mounting and disconnected from its 
accompanying transformer. The polarity of 
the electrodes on the rectifier jar will be the 
same while charging "B" batteries as while 
charging the "A" battery. A lamp socket 
and a 60 -watt lamp, plus a few feet of lamp 
cord with a standard plug attached, will 
complete the equipment. 

One side of the lamp socket is connected 
to the negative electrode of the rectifier, 
the positive electrode is connected to the 
positive 48 -volt side of a "B" battery block. 
The negative "B" battery line and the line 
from the side of the lamp socket opposite to 
the side already tapped are then connected 
to the 110 -volt A.C. line as shown. When 
the lamp is inserted in its socket the "B" 
battery goes on charge. When the "B" bat- 
tery is charged the rectifier jar may be re- 
turned to its regular position, where it will 
function as usual. 

Contributed by J. P. Kennedy. 

with the top of the socket facing towards 
the back of the cabinet. This can be done 
by using small brackets made of stiff brass; 
their exact shape will depend upon the type 
of socket used, and will present no problem 
to the average builder. When firmly fasten- 
ed in place, the socket is wired into the cir- 
cuit, using one terminal for the antenna 
connection, the opposite terminal for ground, 
and the remaining two for "A+" and 
"A -", respectively. In case the circuit calls 
for a grounded "A" battery, the proper ter- 
minal can be grounded at the socket by using 
a strip of sheet copper connected across the 
ground and desired "A" battery terminal of 
the socket. This completes the work on the 
set itself. 

Break all glass out of the tube to be used 
as a plug, and clean out cement and all in- 
terior of base, leaving only a shell with the 
four prongs intact. To each prong, on in- 

(Continued on pane 522) 
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RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. It does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an independent organization, with the improvement of radio appar- 
atus 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 manufacturers are published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES 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 by the Laboratories. Apparatus ready for the market or already on the market will be tested 

for manufacturers, as heretofore, 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, 53 Park Place, New York City. 

VARIABLE CONDENSER 
This S.L.F. condenser was sub- 

mitted to the RADIO News LABORA- 
TORIES for test, by the Chelten Elec- 
tric Co., 4863 Stenton Ave., Phila- 
delphia, Pa. It is a well -designed con- 

denser which covers the entire 
broadcast wave-length range. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1278. 

VARIABLE CONDENSER 
This condenser was submitted to 

the RADIO NEWS LABORATORIES for 
test, by the Walnart Electric Mfg. 
Co., 308 S. Green St., Chicago, Ill. 

It was found to cover the broadcast 
wave- lengths when tuning a suitable 
inductance. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1298. 

IMPEDANCE AMPLIFYING 
UNIT 

The Marlefier Type A -23 impedance 
audio -amplifier unit was submitted to 
the RADIO NEWS LABORATORIES for 
test, by the Marie Engineering Co., 
Orange. N. J. It has good charac- 
teristics and is particularly efficient 

in the amplification of the low fre- 
quencies. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT No: 1412. 

VARIABLE CONDENSER 
The variable condenser shown, 

submitted to the RADIO NEWS LAB- 
ORATORIES for test, by the Lee Elec- 
tric and Manufacturing Company, 
220 Eighth St., San Francisco, 

Calif., is of the straight- line -fre- 
quency type and comes in three 
capacities 00025 -pf., .00035 14., 
and .0005 -,.f. It passed all tests 
satisfactorily. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1504. 

,'B" AND "C" ELIMINATOR 
The "B" and "C" Eliminator 

shown, submitted to the RADIO 
NEWS LABORATORIES for test, by the 
De -Witt La France Co., Cambridge, 
Mass., employs ' ait- electrolytic recti- 
fier instead of a tube, and is noise- 
less in Operation. The "B" voltage 

range is from zero to 135, and the 
"C" voltage range from zero to 45. 
This eliminator is designed for use 
with a 110 -volt 60 -cycle A. C. sup- 
ply. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1507. 

"B" BATTERY ELIMINATOR 
The "B" battery Eliminator 

shown, submitted to the RADIO NEWS 
LABORATORIES for test; by the May - 
olian Radio Corp.. 1991 Broadway, 
New York City, N. Y., employs a 

Raytheon rectifier tube and has a 
voltage range from zero to 180. 
There are three variable voltage 
taps. It gave excellent results on 
test. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
')F MERIT NO. 1453. 

PORTABLE RADIO RECEIVER 
The portable radio receiver shown, 

submitted to the RADIO NEWS LAB- 
ORATORIES for test by the Crosley 
Radio Corp., Cincinnati, Ohio., em- 
ploys four tubes and is designed for 
use with a short portable aerial. 

Space is provided in the cabinet for 
the "A" and "B" batteries. The 
set passed all tests satisfactorily. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1509. 

AUDIO - FREQUENCY TRANS- 
FORMER 

The Audio -Frequency Transform- 
er shown, submitted to the RADIO 
NEWS LABORATORIES for test, by the 
Samson Electric Co., Canton, Mass., 
employs a new type of coupling sys- 
tem, and gave excellent results on 
test. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1510. 

IMPEDANCE UNIT 
The Impedance Unit shown, sub- 

mitted to the RADIO NEWS LABORA- 
TORIES for test, by the Samson Elec- 
tric Co., Canton, Mass., is for use 
in impedance -coupled audio ampli- 
fiers. There are four different types 
for coupling the various circuits in 

the audio -frequency amplifiers, all of 
which proved satisfactory on test. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1511. 

BINDING POST 

The Binding Post shown, submit- 
ted to the RADIO NEWS LABORATORIES 
for test, by D. T. Mitchell, 1633 
Brooklyn Avenue, Brooklyn, N. Y., 
is of the spring -pressure type, and 
of very good construction. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1514. 

RHEOSTAT 
The Rheostat shown, submitted 

to the RADIO NEWS LABORATORIES 
for test, by the Chicago Telephone 
Co., Elkhart, Ind., has a resistance 
value of 6 ohms and is designed for 
heavy -duty work; it can be used for 
controlling a number of tubes or a 
single power- amplifier tube. It was 
found to be of excellent construc- 
tion. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1516. 

VARIABLE RESISTOR 
The "Clarostat" Variable Resis- 

tor shown, submitted to the RADIO 
NEws LABORATORIES for test, by the 

American Mechanical Laboratories. 
285 North 6th St., Brooklyn, N. Y., 
is of the carbon -construction type; 
and is particularly adaptable for 
controlling the voltage in a "B" 
eliminator or for the stabilization of 
the radio-frequency circuits in a re- 
ceiving set. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1526. 

PIN -JACI{ VOLTMETER 
The Pin -Jack Voltmeter shown, 

submitted to the RADIO NEWS LAB- 
ORATORIES for test, by the Weston 
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Electrical Instrument Corp., New- 
ark, N. J., can be plugged into the 
panel of the receiving set or used 
in connection with the mounting 
base shown. It has two scale 
ranges; namely, zero to four volts, 
and zero to 160 volts when used with 
the base. This meter was found 
to he of excellent construction. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1527. 

"B" ELIMINATOR 
The "B" Eliminator shown, sub- 

mitted to the RADIO NEWS LABORA- 

TORIES for test, by the Precision 
Electric Mfg. Co., 717 E. 9th St., 

Los Angeles. Calif.. employs a very 
convenient form of rectifier. The 
voltage range or the "Model L" unit 
is from zero to 90; that of the 
"Model M" unit from zero to 135. 
They are designed for use on 110 - 
volt, 50- or 60 -cycle A.C. supply, 
and gave excellent results on test. 

AWARDED THE RADIO NEWS 
LABORATORIES ..CERTIFICATE 
OF MERIT NO. 1531. 

LOUD SPEAKER 
The "Musicone" Loud Speaker 

shown, submitted to the RADIO NEWS 

LABORATORIES for test, by the Cros - 
ley Radio Corp., Cincinnati, Ohio, 
is of the free -edge type. It was 
found to give excellent reproduction 
throughout the whole speech -fre- 
quency scale. The mechanical con- 
struction is excellent. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1533. 

HEAD PHONES 
The Head Phones shown, sub- 

mitted to the RADIO NEWS LABORA- 

TORIES for test, by Von Mihaly, Ber- 
lin, Germany, are of unique con- 
struction and particularly desirable 
because of their light weight. They 

have a resistance value of 2,000 
obtus, and gave excellent results on 
test. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1534. 

HEAD -PHONES 
T h e "Blue- Spot" head- phones 

shown, submitted to the RADIO NEWS 
LABORATORIES for test, by the Ideal 
Radiotelefon & Apparatefabrik, Co- 
penicker Str. -10a, Berlin, S. O. 
33, Germany, have a resistance of 
4,000 ohms and were found to be 
very sensitive. They are of the 
usual bead -phone construction, but 

relatively light in weight. They pas- 
sed all tests satisfactorily. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1535. 

PRECISION DETECTOR 
The "Reel- Star" Precision Detec- 

tor shown, submitted to the RADIO 
NEWS LABORATORIES for test, by the 
Ideal Radiotelefon & Apparatefabrik, 
Copenicker Str. -10a, Berlin, S. O. 
33, Germany, has a micrometer ad- 
justing knob and movable catwhisker, 
so that contact can be made with any 
portion of the crystal. The whole 
unit is mounted inside of a glass 
case, thus making it dust -proof. It 
is of excellent material. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1536. 

CRYSTAL DETECTOR 
The "Blue- Spot "' Crystal Detec- 

tor shown, submitted to the RADIO 
NEWS LABORATORIES for test, by the 
Ideal Radiotelefon & A pparatefabrik, 
Copenicker Str. -10a, Berlin, S, O. 
33, Germany, is dust -proof and has 
two adjustments; one for the crystal 
and the other for the contact point. 
It was found to be of excellent con- 
struction. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1538. 

VARIABLE RESISTOR 
The Variable Resistor shown, sub- 

mitted to the RADIO NEWS LABORA- 
TORIES for test, by the Central Radio 
Laboratories, 16 Keefe Ave., Mil- 
waukee. Wis., has a maximum value 

of 50,000 ohms and is partictilarly 
valuable when employed across the 

secondary winding of an audio -fre- 
quency transformer as a means for 
Eliminating distortion and excessive 
noisiness. It is of excellent con- 
struction. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1539. 

RHEOSTAT 
The Rheostat shown, submitted to 

the RADIO NEWS LABORATORIES for 
test, by the Central Radio Labora- 
tories, 16 Keefe Ave., Milwaukee. 
Wis., is of the heavy duty type and 
employs a ribbon resistance instead 
of the usual wire resistance. It has 
a value of 3 ohms and can be em- 
ployed for controlling a series of 
tubes or a single power amplifier. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1540. 

RHEOSTAT 
The Rheostat shown, submitted to 

the RADIO NEWS LABORATORIES for 
test, by the Central Radio Labora- 

tories, 16 Keefe Ave., Milwaukee, 
Wis., is supplied in a number of re- 
sistance values to conform to the 
various types of tubes now on the 
market. It was found to be of excel- 
lent mechanical and electrical con- 
struction. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1540. 

MODULATOR POTENTIO- 
METER 

T h e Modulator Potentiometer 
shown, submitted to the RADIO NEWS 
LABORATORIES for test, by the Cen- 
tral Radio Laboratories, 16 Keefe 

Ave., Milwaukee, Wis., has a maxi- 
mum resistance of 2,000 ohms and 
is designed particularly for use as a 
volume control or oscillation control. 
It is of excellent construction. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1541. 

VOLUME CONTROL 
The "Hi -Ohm" Volume Control 

shown, submitted to the RADIO News 
LABORATORIES for test, by the Car- 
ter Radio Co., 300 S. Racine Ave., 

Chicago, Iil., has a variable resist- 
ance of high ohmage and is particu- 
larly adaptable for use in connection 
with radio- or audio -frequency am- 
plifiers, for the purpose either of 
stabilizing or controlling volume. It 
is of excellent mechanical construc- 
tion. 

AWARDED THE RADIO NEWS 
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LABORATORIES CERTIFICATE 
OF MERIT NO, 1542. 

POTENTIOMETER 
T h e "Hi -Pot" Potentiometer 

shown, submitted to the RADIO NEWS 
LABORATORIES for test, by the Carter 
Radio Co., 300 S. Racine Ave., Chi- 
cago, Ill., has a maximum resistance 
of 500,000 ohms and is very effec- 

tive for use as a volume control or 
a stabilization control, in connection 
with radio- or audio -frequency am- 
plifiers. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1544. 

MIDGET RHEOSTAT 
The Midget Rheostat shown, sub- 

mitted to the RADIO NEWS LABORA- 
TORIES for test, by the Carter Radio 

Co., 300 S. Racine Avenue, Chi- 
cago, IIi., is of excellent electrical 
and mechanical construction and is 
supplied in various resistance values. 
Test has proved it to be very satis- 
factory. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1546. 

"A" BATTERY CHARGER 
The "A" Battery Charger shown, 

submitted to the RADIO NEws LAB- 
ORATORIES for test, by the France 
Mfg. Co., 10321.35. Berea Road, 

Cleveland, Ohio, is for use on a 
110 -volt, 60 -cycle light line. It will 
charge a four- or a six -volt storage 
battery at a 2- ampere rate. It pa'- 
sed all tests satisfactorily. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1550. 

POWER UNIT 
The Power Unit shown, submit- 

ted to the RADIO NEWS LABORATORIES 
for test, by the Brant Battery Co., 

1622 W. 16th St., Los Angeles, 
Calif., comprises storage "A," "B" 
and "C" batteries together with a 
charger. The "B" battery range is 
from zero to 135 volts. The stor- 
age "A" battery is of the 6 -volt 
type. The large switch on the front 
panel controls the charger. This 
unit gave excellent results on test. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1553. 

(Continued on page 576) 
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Socket Arrangement for a C.W. 
5, 50 or 100 Watts at Will 

By CHARLES F. FELSTEAD, 6CU. 
WHEN about to build a C.W. trans- 

mitter, the amateur is always 
faced by the problem of whether 
to begin by building a small trans- 

mitter, or to wait until he has enough 
money to construct a larger and more pow- 
erful set. If he be a true ham he will not 
be satisfied to wait until he can buy a big 
tube, but will hook up any tube he can get 
his hands on, and make it work. As à re- 
sult, when he does purchase a larger tube, 
the sockets and most of the parts of the set 
are too small to use with the new tube, 
which draws a greater current than the old 
one. 

A 

R S P 

nor 
A.0 

FIG. 2 

iloV. 
AC 

B -- 
ALITO-TRAN510RHCR 

A more logical way to build a transmitter, 
and the way the writer built his first set, 
is to use an arrangement of large and small 
tube sockets, as described in this article. 
This socket arrangement makes a C.W. 
transmitter far more flexible and useful for 
general transmitting work. It allows the 
operator to change quickly the power of his 
transmitter ; thus he can use low power for 
local "hamming" and save the more expen- 
sive tubes for long- distance work at night. 

TUBE ALTERNATIVES 
The general idea of this arrangement of 

sockets is shown in Fig. 1. In this case, 
two 50 -watt tube sockets and a 5 -watt socket 

AERIAL I WIRE 33' LONG 

~ 5000 OHMS 

are wired together. Only a part of the cir- 
cuit is shown, so that the reader may see 
more clearly how the connections are made 
to the sockets. The 5 -watt socket is in the 
middle, and the 50 -watt sockets on each side 
of it, as will be seen. This allows the oper- 
ator to use a 5 -watt tube alone; a 50 -watt 
tube; or two 50 -watt tubes in parallel. 

The two sockets that are alike must be 
placed on the outside, and the odd socket 
in the middle ; so that the grid leads to the 
two similar tube sockets will be of equal 
length. The plate leads must also be of 
Left : Showing two 
methods whereby the 
plate voltage supplied by 
a transformer can be re- 
duced for application to 
a smaller tube than us- 
ually employed. 
Right: Two circuit ar- 
rangements allowing the 
separate use of low or 
high -power tubes. Two 
50 -watt tubes can be used 
at the same time in the 
circuit of Fig. 1, but 
only one 50 -watt tube at 
a time can be used in the 
circuit of Fig. 1 -A, as 
the leads are not of equal 
length. 

equal length, if the two tubes are to work 
together at greatest efficiency. If the set is 
so wired that the grid, or plate, leads to the 
two tubes which are used together are of 
unequal length (as in Fig. IA) the circuits 
will be tuned to different frequencies ; and 
one of the tubes, the one connected to the 
circuit which is out of resonance, will be 
likely to heat badly. A tube that is heating 
is just a loss in the circuit, for most of its 
energy is being wasted in heating the plate, 
instead of being radiated ; and the tube 

Set 

which is oscillating, is doing practically all 
of the work. 

It is not necessary that the grid and plate 
leads to the center socket be of the same 
length as those to the two outside sockets; 
because the tube in the center socket will not 
be operated- together with the tubes in the 
outer sockets, which are of a different 
power. So, since the center tube cannot be 
used with the other tubes, it will not make 
any difference if the grid and plate leads to 
it are of a different length from those of the 
other tubes -outside of making necessary a 

GRID 
CON D. 

GRID LEAK 

PLATE BLOCKING 
CONDENSER 

FIG I 

RE CHOKE 

-GRID LEAK 

GRID 
CONDENSER 

-I PLATE BLOCKING 
R. E. CHOKE CONDENSER 

FIG. I -A es 

8 SPACED 
TURNS 

3" DIA 

10 SPACED 

TURNS 
3" DIA. 

0005 MF 

130 TURNS 
I" DIA. TUBE 

R.E CHOKE 

0:15V. A.C. 

.1 MF 

/\ 
COUNTERPOISE 
I WIRE 18' LONG 

KEY 
FILAMENT 

TRANSFORMER 
RHEOSTAT 

HO V A.C. FIG. 3 
The circuit diagram of a transmitter the power of which can be 5, 50 or 100 watts. The circuit 

values given are for 40 meters. 

IMF. 0-500 

H. V. 

300-1500 V. 

A.C. OR D.C. 

slight readjustment of the tuning condenser 
when the tubes are changed. 

MAKING THE CONNECTIONS 

The three tube sockets are mounted close 
together and in line, as in Fig. 1, and a piece 
of heavy wire or copper tubing is connected 
between the grid terminals on the two out- 
side sockets, the plate terminals being simi- 
larly connected. The exact centers of these 
two pieces of wire are found by measuring, 
and the grid and plate wires of the center 
socket connected to these points. The leads 
from the grid and plate condensers and the 
radio -frequency choke are also connected to 
these center points, as shown in the dia- 
grams. Thus the leads from the set to the 
grids of the two outside tubes are exactly 
equal in length, and the two tubes will oscil- 
late at the same frequency. 

It will be necessary, with this socket ar- 
rangement, to have the filament and plate 
power sources variable, so that the voltages 
can be cut down when the smaller tube is 
used. If the filament is heated from the 
A.C. lines through a transformer, as usual, 
a large rheostat or a heavy wire resistance, 
such as the heating element from an electric 
iron, can be used in the primary circuit. 
This will allow a voltage variation great 
enough so that the same transformer may 
be used with either the 5 -watt or the 50 -watt 
tubes without having to tap it. If a motor 
generator is used for the high voltage sup- 
ply, its voltage can be reduced by increasing 
the field resistance. If the plate voltage is 
obtained from a high- voltage transformer, 
the primary of the transformer can be tap- 
ped to cut down the voltage for the small 
tube (as shown in Fig. 2A) or a special, tap - 

(Continued on page 546) 
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Conducted by Joseph Bernsley 
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. 
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 calcu- 

lations, patent research, etc., a special charge will be made. Before we answer such questions, correspondents will be informed as to the price charge. 

Mr. Bernsley answers radio questions from WRNY every Thursday at 8:15 P. M. 

BROADCAST STATION 
(Q. 2191) Mr. M. Halpern, Brooklyn, New 

York, asks as follows: 
Q. 1. I would like complete constructional de- 

tails, including the wiring diagram, of a broadcast 
station which I contemplate constructing. I am 
desirous of employing the 50 -watt tubes, two as 
oscillators, and two as modulators, using the 
Heising system of modulation. Also a speech - 
amplifier system of some sort incorporated. A 
complete list of parts that would be necessary, and 
any pointers that you could give me concerning 
the adjustment of the transmitter, etc., would be 
of extreme help to me. 

A. 1. It is an exceedingly difficult proposition 
to construct an efficient broadcast station. Never- 
theless, as we have received numerous calls for 
similar information, we here describe a complete 
transmitter incorporating a speech -amplifier sys- 
tem, which may be used for broadcasting purposes. 
The circuit diagram is shown in Fig. Q. 2191; the 
Heising system of modulation is employed. Either 
5- or 50 -watt tubes may be employed, the plate 
voltage being the only variable feature, should it 
be desirous to switch from one to the other. The 
transmitter, of course, must be ruggedly con- 
structed and well insulated to withstand high 
voltages. 

The following are the items necessary for the 
construction of this transmitter: 
1 R.F. Choke Coil, consisting of 300 turns of No. 

28 D.S.C. wire, wound on 1% -inch bakelite or 
rubber tube, approximately 9 inches in length; 

1 Oscillation Transformer, consisting of primary 
and secondary inductances employing flat cop- 
per ribbon, helically wound; 

1 Transmitting -Type Variable Condenser, .0005- 
µf. double- spaced; 

I Transmitting -Type Variable Condenser, .00035- 
ALL double-spaced; 

I Thermo- ammeter, 0 to S scale, employed for in- 
dicating the antenna current which is being 
radiated; 

4 50 -watt type sockets (assuming that 50 -watt tubes 
are to be employed) ; 

2 Modulation Transformers; 
I Non- inductive Resistance, 5,000 -ohm; 
2 Fixed Condensers. transmitting type, .002 -µf.; 
1 Milliammeter, 0 to 500 scale; 

.-RADIATION AMMETER 

C2 002 ME 5000 
OHMS t 

- i Piai üi 

i ig-o''' 

I Voltmeter, 0 to 1,500 volts (an external resist- 
ance is necessary with this voltmeter due to the 
high voltage which it must indicate. The two 
are sometimes purchased in separate form, al- 
though each must be designed for the other); 

1 Voltmeter, 0 to 15 scale; 
1 Choke Coil (transmitting type), 30 -henry; 
2 Fixed by -pass condensers, 4.0 -µf., breakdown 

voltage 1,500 volts; 
I Fixed by -pass Condenser, 4.0 -µf., breakdown 

voltage 2,000 volts; 
1 Plate Reactor (RCA -UP 415); 
2 Rheostats, heavy -current type designed for 50- 

watt tubes; 
1 Sensitive Microphone; 
1 Motor Generator (generator's output variable, 

maximum voltage 1,500 volts with a load. Also 
it should be rated at least 300 watts output) ; 

I Western Electric 7-A Amplifier; 
3 216A Tubes for the above -mentioned Amplifier; 
1 Milliammeter, 0 to 100 scale; 
1 Potentiometer, 200 -ohm; 
2 Double -Pole Single -Throw Switches; 
i Lighting Switch; 
1 Variable Resistance, 0- 25,000 -ohm; 
1 Double -Pole Double -Throw Switch. 

Miscellaneous, such as screws, bolts, angle iron 
for constructing framework for the transmitter, 
No. 12 rubber covered wire for wiring the trans- 
mitter, etc. 

The transmitter as illustrated, is inductively 
coupled, and must be so to comply with the gov- 
ernment requirements, as well as to emit a wave 
with a "sharp" characteristic. Ten volts is normally 
required for lighting the filaments of the 50 -watt 
tubes. It would he best to employ storage bat- 
teries or a separate generator for this purpose. 
The use of A.C. for radiophone purposes is im- 
practical unless the financial resources of the 
constructor are considerable. 

Adjustment of the Transmitter 
Condenser Cl is the fundamental condenser 

for adjusting the wavelength of the transmitter. 
C2 is known as an antenna series condenser, and 
is usually employed in cases where the antenna is 
too long, and the fundamental wave too high. C2 
is rotated until maximum radiation current is ob- 
tained, which is indicated by the Thermoammeter, 
otherwise known as the radiation ammeter. If 

FLASHLIGHT LAMP TEST POINT 

10 T 
.002 MF. 

30 T. 

OSCI LL AT ION 
TRANSFORMER 

the plates of the oscillator tube become incan- 
descent; or near a "white heat," then either too 
high a plate voltage is being forced upon the tube, 
or the energy supplied to the tube is dissipated in 
the form of heat, instead of being supplied to the 
antenna. Varying the clips, on the primary in- 
ductance of the oscillation transformer, will vary 
the wavelength of the transmitter. The center 
clip, or "A -" usually has considerable to do with 
whether the tubes are oscillating properly and sup- 
plying the proper antenna currents, or whether 
dissipation of the energy takes place. In other 
words, if the plates of the oscillator tube heat 
up too much then it can be assumed that the center 
tap is in an incorrect position, and should be 
varied. 

The speech amplifier is employed for intensifying 
the speech or music before it is fed to the modu- 
lator tubes. The volume control and variable re- 
sistance should be under the control of the 
operator at all times during the period of trans- 
mission. Should the speakers or singers increase 
the volume of their voices the operator must simul- 
taneously increase the value of the resistance em- 
ployed for this purpose, to keep the sound at an 
even intensity. 

When testing for radiation it will be noted that 
while the plates of the oscillator tubes are glowing 
red, the modulator tubes seem to be comparatively 
cool. This is as it should he, as the modulator 
tubes do not function until the microphone and 
speech amplifier are connected up to the "input" 
terminals. A test for whether they are function- 
ing correctly or not, may be made in the follow- 
ing manner. 

Insert an ordinary flashlight lamp (6- or 12- 
volt type) in series with the plate circuit of the 
modulator tubes and the R.F. choke. If this tube 
glows brightly or blows out when the microphone 
is spoken into, then we can assume that the tubes 
employed for modulation purposes are functioning 
correctly. The circuit should he jumped immedi- 
ately after the modulation test is made; in other 
words, do not leave the flashlight lamp in the plate 
circuit as it will only serve to absorb energy from 
the modulator tubes. 

"A" AND "B" ELIMINATOR FOR D.C. 
(Q. 2192) Mr. Robert Schwartz, Boston, Mass., 

asks: 

REGULATE VOLUME 

R.F CHOKE CONTROL R5 SO THAT MA. NEVER 
INDICATES ABOVE 30 

bbób x 
0-500 

PLATE 
REACTOR 
1 

MONITOR 

SPEAKER MODULATION TRANS. 

MICROPHONE 

RI-ICO. 

INPUT TRANS. 
(MOD. TYPE) 

4 ME 

750 -1500 VOLTS 

30 H. 

CHOKE 
1 

+A -A +C 
8 -12 VOLTS 

4 MF. 

o 

VOLUME 
CONTROL 

0- 25,000 OHMS 
VOLUME CONTROL 

C- 

SWITCH 

POWER AMPLIFIER 

Q.2791 

(Q. 2191) The wiring diagram of a 100 -watt broadcast station. A reliable consistent range of approximately 100 miles may be expected from 
this type of transmitter. 
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Q.1. The current supply in my particular vicin- 
ity is of the "direct" type. I have been informed 
that it is exceedingly simple to construct an "A" 
and "B" battery eliminator to operate with that 
type of current; and that a power unit having the 
requisite characteristics has been designed by F. 
G. Logan and is called the "Varion" D.C. Elim- 
inator. Can you furnish me with the necessary 
details? 

A.I. Mr. Logan has described the Varion D.C. 
eliminator in the radio section of the New York 

rlegrom. Because of numerous requests for a 
device of this type, we reprint the complete de- 
scription of this unit. Additional information con 
cerning parts, source for sane, etc., will be fur 
nished to those requesting it. A self -addressed 
stamped envelope should accompany the request. 

"Until recently little attention has been given 
to the requirements of the radio owner with direct 
current in his home. Many a man has walked 
hopefully from one radio store to another in 
search of data on the construction of a good "A" 
and "B" eliminator for direct current. But he has 
net with disappointment on every hand. 'We 
don't know of any such thing,' was the unsatis- 
factory answer he received in every store. 

"True, direct -current eliminators have been put 
on the market. but we have seen none which sup- 
plies both "A" and "B" current and which has 
voltage variation over the wide range necessary to 
take care satisfactorily of detector, radio -frequency 
and oscillator tubes, many of which operate at 
their best only if just the right voltage for the par- 
ticular tube is applied. 

"Why there has been a lack of attention to the 
design of an all- around, efficient eliminator for 
direct current is hard to understand. Certainly 
not because of lack of demand, for in Manhattan 
and Brooklyn alone there must be several hundred 
thousand installations with direct current. As far 
as the difficulties in design and building go, there 
is, of course, much less trouble and expense in- 
volved in the construction of a good eliminator for 
direct current than in one for alternating current. 
The necessity of rectifying is done away with. and 
with it the use of a number of expensive chokes 
and condensers to smooth out the rectified (and 
often very interrupted) direct current. The cost 
of a D.C. eliminator is naturally much lower, 
since less apparatus is required. So, if you are 
one of those fortunate individuals with direct cur- 
rent in your home, prepare to eliminate "A" and 
"B" batteries at small cost and without sacrifice 
in operating efficiency. 

"The D.C. eliminator described in this article 
replaces both "A" and "B" batteries at a cost of 
approximately $33.00 for the complete equipment 
required, a little less than the investment neces- 
sary to purchase a good 100 -ampere -hour storage 
battery and a charger. The expense of a set of 
"B" batteries would bring the cost considerably 
higher. With this cost in mind it can be seen that 
building for oneself a D.C. eliminator is decidedly 
an economy. 

Simplicity of the Varion 
"In designing the Varian every effort was made 

to keep assembly and construction as simple and 
safe as possible. That this effort succeeded quite 
well is attested by the fact that the eliminator has 
been constructed and placed in successful operation 
on a receiver by a non -technical builder in an 
hour and three -quarters time. There is really 
nothing difficult or complicated about it, as there 
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Fig. Q 2193. A three -tube Super- Regenerative Circuit which the average constructor can build 
with the assurance that the troublesome defects, usually encountered in this type of circuit. are eliminated or minimized to a great extent. Very satisfactory loop reception may be expected. if this circuit is constructed properly. 

are only fourteen soldered connections and there 
are no special coils or chokes to wind. All the 
parts required can be purchased at any well -stocked 
radio store. 

"The second, and probably the more important, 
point is that there is nothing to deteriorate or wear 
out in this particular eliminator. The resistances, 
of course, are good for a lifetime; and as they 
practically constitute the eliminator one is fixed 
for many years when he builds this unit. "If the eliminator is constructed with the appa- 
ratus, and following the layout shown here, no 
difficulty will be had in conforming to all the 
specifications of the Underwriters' Laboratory. 
Both legs of the incoming D.C. line are equipped 
with fuses, and in case of an overload, even a 
very slight one, they will blow and protect your 
equipment and accessories. 

Details of the Varion 
"The Varion does away with both "A" and 

"B" batteries in the following manner: The direct - 
current line is shunted by a current -carrying re- 
sistance or resistances, as shown in the wiring 
diagram. The filament supply is taken off from 
the negative side of the line at a point between 
resistances AR -I and AR -2. By variations of the 
resistances AR -1 and AR -2 the unit will accommo- 
date any filament- current drain from ampere to 
254 amperes. This takes in sets ranging from .3 

to 10 tubes. If a heavier current drain is imposed 
upon the unit it is possible to obtain extra cur- 
rent by means of suitable resistances. To figure 
the correct resistances to use, let us assume you 
have a 5 -tube Neutrodyne set, with one power tube 
in the last stage. Four 201 -A tubes draw % am- 
pere each at 5 volts, or a total of 1 ampere; the 
power tube will draw V, ampere at 5 volts. This 
gives us a total of 1Y, amperes for the filament 
consumption. 

EB RESISTANCE-, 

110 TO 120 V. 
D.C. SUPPLY 

Fig. Q 2192. An "A" and "B" battery eliminator, operating from a Direct Current source only. 
The "B" battery voltage out -put is approximately 100 volts at maximum. By varying the amount 
of DEB resistances employed. any number of tubes up to 10 (201 -A type) will be supplied with 

filament current (see the table, "Figuring the Resistances ") 

SNAP 
SWITCH 

e 

t 

FUSE 
BLOCK j 

IiIIIIIIIIIIIIIIIIri 

B+ +67 V +4.5V. B- DEB 90 
RESISTANCES 

Figuring the Resistances 
Filament Con- 

sumption Resistance Resistance 
Amperes 

.75 1 DEB 90 I EB 12.5 
1. 2 DEB 90 1 EB 5 
1.25 2 DEB 90 l EB 6 
1.5 2 DEB 90 1 EB 7 
1.75 2 DEB 90 1 ED 10 
2. 3 DEB 90 1 EB 35 
2.25 3 DEB 90 1 EB 4.25 
2.5 3 DEB 90 1 EB 5 

"Looking at the table above, it will be seen 
that resistance "DEB" .should :consist of two Vi- 
trohnt units (DEB 901 and "EBV', of one Vitrohnt 
resistance (EB -7.) This is simple'and should offer 
no difficulties to any one utilizing this current sup- ply for any type of set. Almost any combination of 
voltages up to 110 can be obtained without diffi- culty. If necessary you may have three different 
voltages for your receiver. This feature makes 
the eliminator particularly desirable for use with the superheterodyne and some types of tuned - 
radio- frequency sets where a number of different "B" battery voltages are desired. 

Determining "B" Battery Voltages 
"A total of 200,000 ohms is placed across the 

115 -volt D.C. line, as shown in the wiring diagram. There are three units used and two possible volt- 
age variations. The "B" voltage outputs shown in the diagrams are those commonly used; but the ex- 
perimenter may vary the resistances to produce 
almost any voltage value from 10 to I IO volts. If 
more than three "B" taps are brought out front 
the resistance line, however, be sure that an 0.5 -µf. 
tap condenser is shunted from the extra tap to the negative "B" battery line. This precaution is taken to eliminate the resistance as far as possible 
from the radio circuit. 

Assembling the Varion 
"The assembly of the unit is simple and the wir- 

ing self -explanatory from the accompanying dia- 
gram. Make all leads of No. 14 wire and be 
sure that they are as short and direct as possible. 
Solder each connection thoroughly and be sure that 
contacts in the bottom of the tube receptacles are 
clean. There are very few precautions to take 
in placing the Varion in operation on your receiver. 
The first and most important is to connect a fairly 
heavy condenser, such as an 0.5- sf., in series with 
your ground lead. This is to prevent burning out 
your tubes in case the polarity of the plug is in- 
correct when the unit is first put in operation. "It is not necessary while using this unit to 
connect up the "B -" post on your set. as this is 
automatically a common connection through the 
eliminator. While the voltage from the eliminator 
at the filament supply tap is six, when all the tubes 
are in your set and lighted, it is very decidedly not 
6 volts with only one tube in your set. When no 
load is placed on the circuit the voltage jumps up 
to Nearly 20. and you are very likely to mourn the 
loss of a tube if you place it in the set without 
all its mates being in position. These simple pre- 
cautions are really the only things you will need 
to give attention to while placing the eliminator in 
working order." 

List of Parts 
One Choke Coil (L), large current -carrying capa- 

city (Amertran) ; 

Two By -Pass Condensers (C1). 2.0 uf.; 
Three By -Pass Condensers (C2), 0.5 -4f.; 
One Snap Switch and three Porcelain Sockets (S), 

110 -volt type; 
One Porcelain Fuse Block, with two holders, and 

two fuses, 110 -volt 10- ampere type; 
Three Variable Resistances; two (R1), 0 50.000 

ohms, and one (R2), 0-100,000 ohms ( "B " -elim- 
inator type); 

(Continued on rage 564) 
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BÇA p owet l)adioLrons 

(--V0l1.1me- 
--N,iLhou t forcing; 

THE man who likes plenty of volume for easy 

listening usually has to drive the last tube of his 

set beyond its limit to get the music loud enough. 

And then it is no longer music. The RCA power 

Radiotrons are specially made to stand the strain in 

the last audio stage. They can handle plenty of 

volume without blasts or rattles, and therefore 

mean finer, clearer tone! 

Dry battery power Radiotron 
UX -120 $2 50 

Storage battery or A. C. power 
Radiotron UX -171 $6.00 

Storage battery power Radio - 
tron UX -112 . . . $6.50 

Storage battery or A.C. super- 
power Radiotron UX -210 

$9.00 

Quality 
is a, - re s-e - a r e h- stor y 

The high quality of performance you get with a genuine RCA Radio - 

trgn is due to incessant research. The Radiotron laboratories find 

ways to make better tubes -they find ways to improve manufacturing 

processes -and they keep a constant check on the uniformity of the 

manufactured Radiotron. It pays to look for the RCA mark. 

RADIO CORPORATION OF AMERICA 
New York Chicago San Francisco 

RCARad iotro n 
MADE BY T'HE MAKERS OF THE RADIOLA1 
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Tested and approved by 
Raytheon Laboratories 

Reliable Noiseless 
Powerful 

RGIDLY tested, enthusias- 
tically approved by radio 

experts and fully guaranteed. 
At last, reliable, constant, 
noiseless, uninterrupted 
power, right from your elec- 
tric light socket, at a cost too 
small to be considered. 

The greatest "B" Battery 
Eliminator ever produced. 

órnell 
Voltage Supply 

( "B" Battery Eliminator) 

Type "B" operates 1 to 10 tubes. Vari- 
able radio frequency voltage from 50 to 
150 volts. Audio amplifier voltage from 
100 to 180 volts. Including Raytheon 
Tube $39.50 
Type "CB" (illustrated above) same as 
Type "B" with addition of variable "C" 
Voltage Supply giving from 1 to 40 volts. 
Including Raytheon Tube - $49.00 

(West of Rockies, add $1.90 to above list prices) 

Beautify Your Set 
With its deeply 
etched plate, this 
new attractive 
smooth friction, 9 
to 1 vernier dial 
will beautify your 
set and make it a 
1927 model. 
List price - $1.50 

CORNELL ELECTRIC MFG. CORP. 
135 East 58th Street, New York City 

Please send full information about your Cornell 
Voltage Supply; also name of nearest dealer. 

Name 

Address 
r7 If dealer, check here and re- 

ceive special dealer proposition. 

A "Superhet" Traveling 
Companion 

(Continued from page 487 ) 

be just large enough to allow the detector - 
oscillator tube to oscillate. 

OPERATION IS SIMPLE 
The operation of the set is not unlike 

that of the standard superheterodyne. When 
the tubes are in the sockets, and everything 
is ready, turn on the filament switch. The 
voltmeter will indicate the filament voltage ; 

adjust the filament rheostat until the meter 
reads 3 volts. Now adjust the potentiometer 
until the intermediate amplifier just starts 
to oscillate. The proper settings of the 
tuner and oscillator will now bring in a 
station. 

It is advisable to log all stations, as they 
can be tuned in at more than one setting o 
the oscillator dial, and you may be confused. 
As the loop is directional, the entire set 
should he rotated until the loudest reception 
is obtained. 

..,11nn.,,,,1nneh1hn,:::n1111,1,,,,,,,,,,,,,,,,,,,,,,.,,,,.,,,,,,,.,1,,,,,,,,,,,,,,,,..,,.nn,,,,nnu.n,nnn.:11I, 

Radio Wrinkles 
(Continued jroiit page 515) 
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side of base, solder the end of a length of 
the lamp cord, or battery cable, long enough 
to reach from the set to the battery, antenna, 
and ground lead -ins. This soldering is best 
done by drilling all solder out of the center 
of the prongs, pushing the bare end of the 
lamp wire through the prong from the in- 
ner side, and soldering at the tip of the 
prong, as it is done when the tube is made. 
After this is'accomplished, the base is poured 
full of melted sealing wax around the wires, 
to give it a finished appearance. Then the 
loose ends of the wires are connected to their 
respective places on "A" battery, ground and 
aerial ; remembering that the plug will push 
into the socket in only one position, necessi- 
tating care that the proper wires are con- 
nected to each place. 

Before placing the set in its cabinet, a 
hole just large enough to admit the plug is 
cut in the back of the cabinet directly in line 
with the position the upright socket will 
assume. Then when the assembly is corn - 
pleted, the plug may be pushed into place 
from the rear, and all connections are in- 
stantly made. 

In case the "B" battery is not placed in 
the cabinet, it can be kept with the "A" bat- 
tery, and one terminal, as specified in the 
circuit used, connected to its proper ter- 
minal on the "A" 'battery. Thus by connect- 
ing the "A -" to the ground and the "B-" 
to the "A +" only four wires are needed for 
connection to the set ; as. for instance, aerial, 
ground, "A +" and "B + ". All batteries 
may be kept on the porch or in the basement, 
preferably as close to the set as possible. 

Contributed by Lawrence Hercher. 

TEMPERATURE CHANGES 
SIGNAL STRENGTH 

That temperature influences the strength 
of radio signals is the conclusion reached by 
Dr. L. W. Austin and Miss Wymore of the 
Bureau of Standards, Department of Com- 
merce. This work is a part of the program 
of the International Union of Scientific Radio 
Telegraphy, which was adopted at Brussels 
in 1922, and is now being carried on in the 
various countries belonging to the Union. 

Two years ago Dr. Austin described a de- 
cided increase in the signals received at 
Washington from transatlantic stations dur- 
ing the passage of severe "cold- waves" over 
the eastern United States. Further study 
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FULL- AUTOMATIC 

POWER SWITCH 

PATENTS APPLIED FOR List frC 
Price J 

Forget Your "B" Eliminator 
THIS SWITCH AUTOMATICALLY 

CONTROLS IT 
100% AUTOMATIC CONTROL OF "B" 
ELIMINATOR AND TRICKLE CHARGER 

When you snap off your set "FULL 
AUTOMATIC" turns off your "B" 
Eliminator for you - and of course 
when you snap on your set -turns it 
on again.. 
The Trickle Charger is also discon- 
nected automatically when you are 
using your set, and is connected 
again when you turn the set off. 
Eliminates the HUM and regulates 
the charging. This switch can be 
used for either or both operations. 
The Fire Underwriters now require 
that the "A" Battery circuit of 
EVERY RADIO SET be protected by 
a fuse. This feature is built into the 
FULL -AUTOMATIC switch. 

IMPORTANT TO DEALER: 
A FULL -AUTOMATIC POWER SWITCH 

should be installed with every "B" Eliminator 
sent out on approval to your customers. Should 
customer forget to turn off the "n" Eliminator, 
it will burn out the tube or condensers. Not 
only do you risk this loss. but the experience 
rosy discourage your customer from purchasing 
the "B" Eliminator. 
The Full -Automatic switch is 100% Insurance 

For You 

SOLD BY THE BETTER RADIO STORES 
Manufactured and Guaranteed by 

LIBERTY BELL MFG. CO., Inc. 
MINERVA - OHIO 

TUNE BY WAVE LENGTHS 
Bring in stations you never had before 

RADEX TUNING CHARTS 

Show wave length you are tuning to. Tell 
where to set dials for any station. Identi- 
fy programs without announcement. 

Broadcasting Map and Distances 
For Any Set and Any Dial 

November Edition Now Ready 

Send 25c, coin or stamps 

RADEX 
P. O. Box 143 -R, - Cleveland, Ohio 

Insure y^ur copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park PL, N.Y.C. 
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ghe new 

Balkite B át $275.9 
and the new 

B alkite Charger convert your radio set 

into a light socket receiver 
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Balkiie$ 

Balkite Trickle Charger 
MODEL K. With 6 -volt "A" bat- 
teries can be left on continuous or 
trickle charge thus automatically 
keeping the battery at full power. 
With 4 -volt batteries can be used 
as an intermittent charger. Or as a 
trickle charger if a resistance is 
added. Charging rate about .5 am- 

ere. Over 200,000 in use. Price 
$10. West of Rockies $10.50. (In 
Canada $15.) 

Balkite Combination 
supplies automatic radio power 
When connected to your "A" bat- 
tery supplies automatic power to 
both "A" and "B" circuits. Con- 
trolled by the filament switch on 
your set. Entirely automatic in op- 
eration. Can be put either near the 
set or in a remote location. Will 
serve any set now using either 4 or 
6 -volt "A" batteries and requiring 
not more than 30 milliamperes at 
135 volts of ̀ B "current- practically 
all sets of up to 8 tubes. Price $59.50. 
(In Canada $83.) 

All Balkite Radio Power Units operate 
from 110 -120 volt AC current with 

models for both 60 and 50 cycles. 

To enjoy the convenience of a light socket set you need not discard 
your present receiver. Add the new Balkite "B" and the new Balkite 
Charger instead. 

Balkite "B" -the unique "B "power supply -eliminates"B" batteries 
entirely and supplies "B" current from the light socket. The new. Bal- 
kite "B " -W at $27.50* serves any set of 5 tubes or less where 67 to 90 
volts are required. Balkite "B " -X at $42* serves sets of up to 135 volts 
and 8 tubes. Balkite "B"-Y at $69* serves any standard set. 

The new Balkite Charger at $19.50,* with both high and low charg- 
ing rates, is the most convenient of all methods of charging your "A" 
battery. At the low rate it can be left on continuous or trickle charge. 
Thus it automatically keeps your battery at full power. With heavy - 
duty sets, large sets, or sets in constant use where excessive "A" cur- 
rent is required, a few hours' operation at the high rate quickly brings 
the battery to full charge. This new charger gives you in one unit 
the advantages of both trickle and high -rate charging. 

Both the Balkite Charger and Balkite "B" are entirely noiseless in 
operation. Both are permanent pieces of equipment, with nothing to 
wear out or replace. Other than a slight consumption of household 
current, their first cost is the last. Both are built to conform with the 
standards of the Underwriters' Laboratories. 

Over 600,000 radio sets -one of every ten -are already Balkite 
equipped. Add these two Balkite Units to your receiver now. Then 
you too will know the convenience of Balkite Light Socket Opera- 
tion. Then you too will know the convenience of owning a radio set 
always ready to operate at peak power. Ask your dealer. 

FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Ill. 

*Balkite Charger $20 West of Rockies. In Canada: Charger $27.50; "B "-W $39; 
"B " -X $59.50; "B " -Y $96. 

Listen to the Balkite Radio Symphony Concerts 
with Walter Damrosch and the New Y ark Symphony, Saturday nights, 9P. M., 
Eastern Standard Time, beginning October 23. Stations: WEAF, WEEI, WGR, 
WFI, WCAE, WSAI, WTAM, WW1, WGN, WCCO, KSD, WDAF. 

B alkite 
FA N TI. EE 

radio Power Units 
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MC/WON 64oA 
Capacities: 
006 to 02 mids 

Prtcs 
$100 to s195 

MdTALEAK 
15.000 ohms to 
200000 ohms 
75t each 

2smegto s mat 
5o each 

tone real 
need not be 
expensive 

You don't need an expensive set 
to get faithful reproduction. Resis- 
tance coupling gives even amplifica- 
tion of all tones. And it has the add- 
ed advantage of costing little, and 
consuming less "B" battery current. 

Micadon 640 A is the Dubilier 
resistance coupling unit. It is a fixed 
condenser of the famous Micadon 
type, designed and patented by 
Dubilier to provide unvarying ca- 
pacity with the lowest dielectric 
loss -so essential for the true repro- 
duction of sound. 

Used with the silent Dubilier 
Metaleak, Micadon 640 A will give 
you the foundation for an amplifier 
unit with all the tone quality found 
in the best radio sets. 

Send 10c for our booklet show- 
ing fourteen ways to improve 
your set with simple appli- 
cations of fixed condensers. 

Dubilier 
CONDEySER AND RADIO CORPORATION 

4377 Bronx Blvd., New York, N. Y. 

now indicates that whenever the temperature 
rises along the signal path there is a tend- 
ency for the signal strength to drop; and 
conversely, a falling temperature tends to 
produce a stronger signal, though these tem- 
perature effects are often masked by other 
unknown influences. 

A Lamp- Socket- 
Operated Browning- 

Drake Receiver 
C twit' Jrout htt,n 503 ) 

spring bronze, eliminating any possibility of 
a noisy contact. 

In order to secure good amplification of 
the low notes, which is essential for natural 
reproduction, mellowness, and volume, coup- 
ling condensers of large capacity are used. 
In this amplifier three 1.0 -µf. units are used, 
and the resultant tone quality is everything 
that could be desired. 

CONSTRUCTION OF THE RECEIVER 
The construction of the actual receiver is 

indeed a simple task, as there are so few 
parts to be mounted and wired. The coils 
of the special Browning -Drake units, de- 
signed by Mr. Browning himself, are 
mounted on the condensers in a way to insure 
proper relations between the two coils (their 
axes must be in the same plane and at right 
angles to each other) and the proper spacing 
between the coils and condensers. If the 
coils were placed too close to the condensers. 
the resistance of the tuned circuit would be 
materially increased and the selectivity and 
sensitivity of the receiver would be consider- 
ably reduced. Thus, mounting the two con- 
densers at the same time mounts the coils. 
Details can be obtained from Fig. 3. 

PREPARING THE PANEL 

The panel on which the two Browning - 
Drake tuning circuits are mounted is of tie" 
bakelite, 7 x 18 ". The holes should be care- 
fully laid off on the panel with the aid of a 
scriber, pair of dividers, steel scale, and a 
square. When the positions of the various 
holes have been determined, as shown in Fig. 
9 they should all be center punched and drill- 
ed for 6/32 screws. The larger holes are 
most conveniently made with a reamer : as 
few radio constructors are likely to have 
drills of the exact size needed. 

MOUNTING THE PARTS 

The filament switch, volume control and 
the two B. -D, units are mounted on the panel. 
It is wise to remove the red bulb from the 
pilot switch until after the set is complete 

A DX HONEYMOON 

SHE: "Marry you? Well, I should say tot. 
You haven't even got a car, and you ki ow 
how crazy I ant about travelling." 

HE: (hopefully) "Well. I've got a radio." 

Radio News for November, 1926 

Stop 
ralki 

p 
He ... "Please stop walking -I just missed the 

announcer -because your walking vi- 
rates these tubes and I can't hear any- 
thing but 'noises.' " 

\be .. "But dear, I must walk -We have no 
other means for conveying these dishes 
into the kitchen." 

Ile ... "Pardon me, you're right Honey, I didn't 
mean to speak so harshly -I guess I'll 
take Charlie's advice -your brother 
Charlie sure does know radio - You 
know, he had the same trouble -He 
tried all kinds of tubes without ounces,. 
-He even put sponge rubber under the 

sockets, but that did not prevent the tuhr 
elements from vibrating -So he went out 
and bought a set of those New Super - 
trons -They are internally re- enforced 
and rigid -Since then he and Maude 
dance and even Charleston without affect- 
ing reception" - 

.ïltr .. "Now ain't that grand -You better get 
some Supertrons now -Be sure they are 
tsolantitcd- You'll see the difference.!' 

He ... "Alright Honey -I won't take anything 
'Jost as Good' this time. I'll insist on 
Supertron because they are guaranteed 
by serial number and if I'm not satisfied 
the dealer will replace or refund within 
30 days -So long Honey, will be back 
soon with Supertrons." 

l'ibrationless 
Uniform 
and Good 

ALL TYPES AT PUBLIC DEMAND PRICES 
SX 01 A $2.00 
SX 99 2.25 
SV 99 small 2.25 
SV 99 large 2.25 
SX 12 5.00 
SX 20 . . . . . . . . . 2.50 
SX HiMu 3.00 
Supertheon Half 4.00 
Supertheon Full 5.00 

In Canada, slightly higher 

SUPERTRON MFG. CO., Inc. 
HOBOKEN, NEW JERSEY 

CMeago Office, 30 North Dearborn St. 
Export Dep't., 220 Broadway N. Y. C. 

S U P E R T R C D N 
'Me J...,w" z.de....d...rm.w M.4n...ed 

Master -Lite Pocket Li. hter 
Winner rrAgents 

No Wind Can Blow it Out 
Guaranteed for lite. Sella on a 
aa.h demonatnuon to ns . r 
& dealers t big profita. i r 

lasting repeatbuaineow bac in tamp, 
brings convincing sample with sure 

Oro welling plans. For triple fold plated 
Me.terl.ite wend a1.00 for eamplw. 

MA 0 ast rS.. et 2011 
110 ET d St.. Nw Verk 

Send for a copy of our new catalogue. Mailed Free. 
RICHTER BROS. 

The Home of Servire and Satisfaction. 
RADIO and ACCESSORIES 

1720 Gorsuch Ave.. Dept. K. Baltimore. Md. 
'ln handle m.thine but standard merehan,llse. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park PL, N.Y.C. 
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!NADU 

2 0Díal 
5 rTube 

$417`) 
0,,etailPricer 

NOW! -These two brand new 1927 Westingale Radio Models are 
ready for you to try. New and far better in performance. Newer and 
much simplerin construction and control. 

They are the last word in every way, -the finest, most up -to -date 
Radio Receivers on the market, embodying every new feature - 

and priced at just about half the usual cost. 
Why not have the NEWEST Radio? Why pay high prices? Why 

take chances when you can put either of these last minute West- 
ingale Models in your home for 30 Days' Trial on the absolute 
guarantee that if you don't find it the most beautiful and the 
most satisfactory Radio set for the money, you have ever 

seen or heard -you don't have to keep it. 

Big -- Powerful -- Dependable 
5 -Tube, Coast to Coast Sets 

Every late feature, -every new, worth -while idea is built into 
these two 1927 Westingale Models -yet 15 unnecessary parts 
and many feet of useless wiring have been discarded to 
simplify -improve -perfect them and eliminate your radio 
troubles. All we ask is a 30 -Day Trial at our risk to con- 
vince you that this ultra simplicity really puts Westingale 
Radios years ahead of all others in powerful reception, - 
wonderful loud, clear tone -dependable service and EASY 

control. 
THE UTMOST IN DISTANCE, VOLUME 

AND ATTRACTIVE APPEARANCE 
Built in the new style. big, massive, period type cabinets. 
hand rubbed brown Walnut finish. The front panels en- 
hanced with a beautiful Renaissance design, embossed In dull 
gold. these new Westingale Models are as pleasing in ap- 
praranre as they are in performance. Either the 1 -Dial or 2- 
Dial Model will reach out and bring you music. concerts, 

speaking, sports or market reports from hundreds of broadcast- 
ing stations all over the country with enough volume to till your 
home. Unbeatable for performance. armvarance or price. 
Don't buy a radio until you get our FREE, Catalog which fully 

pictures and describes these two newest of all radio models and 
explains our 30 -DAY TRIAL OFFER. Don't matt -a special In- 
troductory discount for those who write quick MID 
the coupon today. Get pouted before 

you buy. 

Agents 
Make Big 
Money We want agents 

in every locality to 
demonstrate and take orders for these 
amazing, low- priced, last- minute West- 
ingale Radio Models. The easiest kind of 
work. Just like play. Quick sales and big 
profits. No radio experience necessary, -we show 
you how. This is your chance to get into the RA- 
DIO business for yourself without capital. Build a 
money making business of your own or a profitable 
side line in your spare time. 

$50 to $100 a Week --Easy 
FULL OR SPARE TIME 

No home is complete without a good radio. Millions will 
be sold this fall. Get a Westingale set on 30 Days' Trial, 
-use it as a demonstrator and get your share of these 
profits. Demonstrate to your neighbors and friends, and see 
how the beautiful appearance, simple control, powerful per- 
formance and remarkable low price of Westingale models make 
them sell on sight. 

Your Own Radio FREE 
We also have a plan whereby you can put a Westingale set in your home on 
30 Days' Trial and make enough demonstrations in your spare time to get 
your own set without cost before the trial period is up. 

Special Discount to Agents 
To quickly introduce these two wonderful new 1927 Westingale Models we 
are offering, for a limited time, a big reduction, way below retail prices on 
the FIRST Westingale outfit placed in each community. Don't wait. Be first 
in your locality and mail the coupon or a post card today for our FREE Radio 
catalog, special discount offer and full particulars. 

Westingale Electric Company 
Dept. 24 1751 Belmont Avenue, CHICAGO, ILLINOIS : 

i 

WEST1NGALE 
ELECTRIC Ave., O 

' 
241751 Belmont 

Please nd tue your 
Catalog on the new Illinois. 

1927 
V 

set. A lso fu particulars of 
é 

pecia Discount offer on the first outfit placed each 

community. 

Name 

Address 
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TRY 

gELECTONE 
TRANSFORMERS 

at our risk! 

We guarantee that SELECTONES will im- 
prove the performance of any receiver using 
Long Wave Transformers. Try them in your 
set. If they do not prove far superior to any 
transformer you have ever used, return them 
and your money will be refunded. Price each. 
$6.00. 

DESIGNED by E. H. Scott, whose famous re- 
ceiver -The World's Record Super 9-estab- 
lished new world records for consistent recep- 
tion of stations located 6,000 or more miles dis- 
tant. 

SELECTONE FEATURES 
SELECTONE L'ntuned Transformer -R400- 
has specially designed closed iron core, which 
limits interstage coupling and is impregnated in 
a vacuum so that all characteristics of coil re- 
main constant. The coil design gives an ex- 
tremely high amplification. You will be amazed 
at the improvement Selectones make in your re- 
ceiver. Can be used in any circuit requiring a 
long wave transformer. 

Either 199 or 201A Tubes Can Be Used 
SELECTONE Tuned Stage Transformer - 
R410-is air core. Each transformer is matched 
to within one turn before sealing in case. The 
matching of these filters is so perfect that where 
extreme selectivity is desired, two can be used 
and are guaranteed to match perfectly. This is 
an exclusive SELECTONE feature. 

RESPONSIBLE DISTRIBUTORS -We still have some 
desirable territory available. Write or wire today. 
JOBBERS AND DEALERS -See your Distributors or 
write direst. 

DISTRIBUTORS 
Chicago Oist.- Electrical Sales Company, 9 S. Clinton 
St.. Chicago. Now England Dist. -Electrical Sales 
Company, 261 Franklin St., Boston, Mass. 

SCOTT TRANSFORMER CO. 
7 -9 So. Clinton Street - Chicago, Ill. 
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A New Idea in 

Battery Testing 

the true 
condition of 

battery charge 
is shown 
instantly 
by the 

SCRANTON 
Battery- Cap- Tester 

REMARKABLE improvement 
that reduces several operations 
to one, and that the easiest 

one. No spilling of acid. No breakage 
of instrument. No soiling of hands or 
clothes. 

Screw a Scranton Battery- Cap- Tester 
into each cell of battery in place of regular 
vent plug, and leave them there where 
they are always ready for instant testing. 

To test, simply compress bulb and draw 
solution into tester. Three colored divis- 
ions -a special Scranton feature -show at 
a glance whether battery charge is GOOD, 
FAIR or POOR. When bulb is released, 
solution passes back into cell automatically. 

Also tells when more water is needed - 
instantly, and without trouble of unscrew- 
ing vent caps. 

Laboratory tested. Nothing that acid 
can injure. No adjustments ever neces- 
sary. Fully guaranteed. 

Price $2 for set of three. If your dealer 
cannot supply you order direct from us. 

Q 

TO DEALERS 
The new Scranton Battery -Cap- Tester is a 
quick seller that has already taken hold in 
a substantial way. Be ready for a rapidly 
growing demand that is daily becoming 
more and more evident. Order at once 
from your jobber. 

Manufactured by the makers of 
Scranton Kantstick Battery Testers 
and other precision instruments. 

THE 
SCRANTON GLASS INSTRUMENT 

COMPANY 
SCRANTON, PA. 

Send Coupon For Free Copy of 
"Handbook of The Battery" 

SCRANTON GLASS INSTRUMENT CO. 

Scranton, Pa. RN! I 

Dear Sirs: Please send me free copy 
"Handbook of the Battery." 

of 

Name 

Street and No 

City State 

Dealer's Name 

and ready to operate, as otherwise it may be 
broken. After all of the units have been 
mounted on the front panel, the two dials are 
attached. 

The two tube sockets, self -adjusting rheo- 
stats, neutralizing condenser, grid condenser, 
by -pass condensers and binding posts are 
located on a A -inch sub -panel or shelf, 
6x7 inches. Two brackets may be made 
either. from ?/ -inch brass strip, or as in the 
case of the set illustrated, from Y2-inch 
angle brass ; either will serve equally . well. 
The standard brackets available on the 
market at present are not suitable for this 
use, as they are designed for use in sets with 
vertical instead of sloping panels. 

When all the parts have been mounted the 
set is ready to wire; the diagram is shown 
in Fig. 7. As in the case of the power am- 
plifier and "B" supply unit, it is advisable to 
use flexible, unvulcanized- rubber- covered 
(No. 18 equivalent) stranded tinned copper 
wire for connections. 

The completed set is mounted in the front 
of the cabinet and the amplifier unit is 
placed in the battery compartment along 
with the "A" power unit and control relay. 

These units are then connected together, 
as indicated in Fig. 6. 

AERIAL AND GROUND 
With the type of antenna coil used in the 

Browning -Drake receiver, it has been found 
that the most satisfactory length of antenna 
for ordinary use is about 75 feet, not includ- 
ing the lead -in. If the use of a longer an- 
tenna is preferred, then an antenna- series 
condenser (SC in Fig. 7) should be used. 
This condenser should be variable so that it 
may be so adjusted as to cause the two tun- 
ing dials to read alike. Once this has been 
done, no further adjustments of this con- 
denser will be required. For this reason it is 
not mounted on the panel, but inside of the 
cabinet where its adjustment is not likely to 
be tampered with by anyone not familiar 
with its purpose. For best results with a 
short antenna, the series condenser should 
not be used, unless the receiver is located 
close to a powerful station. 

Any type of lamp -socket -operated receiver 
requires a good ground. General experience 
indicates that the most suitable ground con- 
nection is obtained by connecting to a cold- 
water pipe, with a good ground clamp. The 
surface of the pipe should first be well 
cleaned with emery paper or an old file. 

OPERATING THE RECEIVER 

The 199 -type tube should be placed in 
the R.F. amplifier (rear) socket of the re- 
ceiver and the detector tube (of a new type) 
in the front socket. The two "high -mu" and 
the type -171 tubes are placed in the three 
sockets of the resistance- coupled amplifier. 
The "BH" rectifier tube is placed in the 
remaining socket. 

The panel switch may now be turned on 
and if everything is right the red pilot lamp 
and all the tubes except the 171 (and of 
course, the "BH") will burn. Plugging the 
cord of the central relay into the lamp 
socket will cause the 171 -tube filament to 
light and, if all is properly adjusted, 
broadcasting will be heard. 

Assuming that the amplifier has been 
properly adjusted as described by Mr. Mayo 
and the writer in the October issue of 
RADIO NEWS, the next step is to put the re- 
ceiver in proper condition. This is best done 
by tuning in on a local station. As the coils 
and condensers used have been built with 
the idea of having the two dials assume simi- 
lar positions for a given wavelength, it is 
only necessary to rotate them simultaneously 
from one end of the scale to the other until 
a station is picked up. To facilitate this 
operation, the variable ratio levers on the 
two dials should be set for the same ratios. 
Any ratio between 6:1 and 20:1 is obtaina- 
ble. When a station has been tuned in, the 

Our Radio Dealers 
Make Big 
Moue 

Dealers 
looking for big turn- 

over and quick profits will 
send for this 96 -page catalog 

of radios and accessories, including 
remer Tully, Balkite All American, 

G. E. Tungar,Thorola, t,iajestic, Utah 
R. C. A. Tubes, nationally advertised 
parts, batteries, chargers, etc. Write 
for catalog No. 9líí, full facts. terri- 
tories open, etc. Tell us about your 
business, as we sell wholesale only. 
Real money waiting. Don't delay. 
NEW ENGLAND MILLS CO. 
Diatrib.tere Rdisnall7 Advertised Rallis lines 
Dept. 91H Chicago. III. 

855 Washington Blvd., 

BARGAINS! 
SAVE Z/3 TO 1/2 

WRITE FOR CATALOG 
RANDOLPH RADIO CORP. 
180 N. UNION AV. Dept. 2 CHICAGO, ILL. 
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Here's the most 
economical "B" battery ever built 

for radio 
IN THE production of Heavy - 
Duty radio "B" batteries 
Eveready has established a 
new standard of "B" battery 
life and economy. 

Eveready Heavy -Duty 
45 -volt "B" Batteries will 
outlast any Light -Duty 
45 -volt "B" two to one 
regardless of the number 
and kind of tubes used! 
Moreover, though lasting 
twice as long, they cost 

-third more! 
To cap the climax of "B" 
ttery economy, in Eveready 

erbilt No. 486, Eveready 
perfected a Heavy -Duty 

ttery of unequaled en- 
ce and dependability - 

>itively the greatest "B" 

battery in service and satis- 
faction its price can buy. 

You can make no mistake 
in buying Eveready Layerbilt 
No. 486 for any set using nor- 
mal voltages (45 to 135 volts). 

You will be buying the ut- 
most in dependability of "B" 

LEFT-Ever- 
, ady Layer- 
bilt No. 486. 

RrGHT -No. 
7111 Ever - 
eady Dry Cell 
Radio A 
Battery, PA 

volts. 

EvEREADx 
Radio Batteries 

-they last longer 

power -the lowest "B" power 
first cost -the greatest "B" 
power operating economy - 
D. C. (direct current) in its 
purest form, which insures 
pure tone quality. 

With colder evenings at 
hand, radio reception is vastly 
improving. Equip your set 
now with Eveready Layerbilt 
No. 486, the greatest "B" 
battery ever built for radio. 

Manufactured and guaranteed by 

NATIONAL CARBON CO., INC. 
New York San Francisco 

Canadian National Carbon Co., Limited 
Toronto, Ontario 

Tuesday night means Eveready Hour -9 P. M., 
Eastern Standard Time, through the following 

stations: 
wiperNew York wallBuffalo WON Critoago 
wenProvidence wcAEPittsburgh WoO Davenport wasi Boston wsel C'ineinnati 

WOCO1¡ Minneapolis 
WTea Worcester WTeM Clereland 1 Bt. Paul 
Wer Philadelphia wws Detroit ssn Bt. Louis 

wroWashington 
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istanlont 
"Built By Craftsmen" 

Light Socket 
Operated 

This beautiful two -tone power console 
eliminates all batteries and other pow- 
er supply units. Simply plug it into 
your house current light socket. Oper- 
ation simplified by two vernier dial 
control. Equipped with the finest of 
loud speakers -THE AMPLION. 

List Price Without Tubes 
Model E Console with Power Unit...$275 
Model E Console without Power Unit $165 

Model C- Single Control 
$ Five Tubes. List Price .D 

Walnut cabinet, hand -rubbed finish. 
Overall dimensions: length 17 in.; 
depth 12 in.; height 11 in. Three 
straight line frequency condensers 
mounted on one shaft are controlled 
by a vernier knob, which operates the 
stators of the individual condensers, 
bringing them into perfect alignment 
on any given wave lengh. Wave 
length range, 180 to 550 meters. 

THE DISTANTONE LINE 
In addition to the two models shown 
here, the Distantone line includes five 
tube receivers of two and three dial 
control and five and six tube sets with 
single dial control, all tuned radio 
frequency. 

DISTRIBUTORS 
Write or wire us today for the 

Distantone proposition. 

DISTANTONE RADIOS INC., 
Lynbrook, Long Island, N. Y. 

two variable plate- voltage controls (of the 
detector and radio - frequency amplifier) lo- 
cated on the side of the amplifier should be 
adjusted for best volume and quality. 
They are so located on the side of the am- 
plifier that they may be readily reached 
through the small door of the console table, 
at the lower right. 

The next step is to neutralize the radio - 
frequency amplifier. This may best be done 
by turning up the volume control (left) to 
its maximum point and the regeneration 
(right) control to a point just below maxi- 
mum regeneration. 

Adjust the right -hand dial to the point 
where the signal is loudest. Then rotate 
the left dial up and down the scale to a 
point above and a point below where the 
strongest intensity is heard. As the left - 
hand dial is rotated a squeal will probably 
be heard. By adsting the neutralizing con - 

nser, this sque may be readily eliminated 
he-best_twe -`varying the neutralize 

condenser is . long stick with 
to the point 

'tie screw drive 
.trpose is not 

adjustment 
'moved. 

'teen 
'r 

end sharpened 
screw driver. ' 
or other metal, 
satisfactory as 
will be altered 
Once the neutra 
properly adjusted . 

attention unless some 
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Easy to 
Solder 

"Way 
Pat. 

Applied 
For 

Indispensable 
for all solder - 
ingwork. Simple - Speedy - 
Economical 

75 
COMPLETE 

Vest 

circuit. As a 199-t.,. y 
amplifier tube is employ.. . .. of 
neutralization is quite simple .d not 
cause any difficulty. 

Whenever a station is tuned in, its call 
letters may be recorded directly on the dials 
to facilitate tuning to it again at some future 
time. When it has been tuned in satis- 
factorily, the volume may be regulated by a 
variation of the volume and regeneration 
controls. In tuning for distant stations the 
use of regeneration results in increased sen- 
sitivity and selectivity. 

For the sake of better acoustical results 
and ease in tuning, the loud -speaker should 
be placed in a different part of the room 
from the set itself. If desired, extension 
cords may be run to several different parts 
of the house and the speaker placed wher- 
ever it is most convenient at different times. 

THE FAN'S TROUBLES 
(More truth than poetry -Jingle Editor.) 
Here I am again tonight 
Turning dials left and right, 

Trying ere I "hit the hay," 
To get some station far away. 

Ten o'clock and nothing yet! 
Something's wrong with this blamed set. 

"Trouble -shooting" now can start; 
I'm bound to find the missing part. 

Every wire seems all right; 
"B" cells good and tubes all light. 

Out at last to the aerial switch, 
And now I've found what caused the hitch. 

All the waves from the ether round 
Are passing straight into the ground. 

Next time I sit me down to tune 
For some big station on the moon 

You bet your life I'1 look and see 
There's no ground between the sky and me! 

-Contributed by Leslie D. Lowry. 

THE "WOWSERS" MAKE GOOD 
Australian broadcast listeners, as indicated 

by a popular vote, have shown a greater 
preference for religious programs than any- 
thing else. They cared the least for 
fashions. 

to-Feed 
c Soldering Iron 

One hand does the work of two. Speeds up radio 
set construction. Far better than a blrrw torch. 
Solder will not melt until it reaches soldering 
point Porcelain insulations prevents heat from 
entering handle. 

Representatives -Dealers -Jobbers 
This newly invented electric soldering iron offers 
big money making opportunity. Order a sample 
today $3.75. Discounts in quantities on request. 
Write to. 

ILLINOIS STAMPING U MFG. CO. 
220 N. JeffersonSt., Dept. 12, Chicago 

51 TAKE A LUDENS- MILLIONS DO 

ISS 

"I was about to 
broadcast when 
my voice went 

back on me" 

Everyone who must depend on a clear 
voice and a trouble -free throat, will be 
interested in this letter from a well - 
known studio man: 
"In 20minutes I was to speak thru the micro- 
phone at WEAF. A coughing spell started. 
My throat was already badly irritated from 
smoke at a big fire the day before. It became 
worse and I was afraid I couldn't ko on the 
air. Someone in the studio handed me a 
package of Luden's. I took one. The result 
was truly marvelous. It stopped the coughing 
and eased my throat. Later on, friends told 
me my voice came thru clearly." (Original 
letter on Me.) 

The exclusive menthol blend in Luden's 
Cough Drops gave quick relief over a 
billion times last year to sufferers from 
irritated throats, colds, coughs, hoarse- 
ness, etc. In the yellow package -5c- 
everywhere. 

LUDEN'S MENTHOL COUGH DROPS 

-Y14 GROUND H 
Fir INCREASES 

POWER 
DISTAN"' 

Marvelous newly -invented ground gives in ably improved reception.. Doubles power an tance users say. Reduces leakage. jangling even in midsummer. Results 
before equalled. Satisfaction guarantee money back at once. 
Proven absolutely essential to clear. 
distance reception. Draws and holds 
indefinitely. Highly sensitive to ra 
SEND NO MONEY -To introduce. 
those who act at once, regular $5. 
only S2.00. Send name today and 
pies I7e postage on delivery. Or s 
$2.00 with order and save postage. 
FREE -Full descrintinn of 
Ground Hon and details of `l 
amazing special offer on 
request -write today. 
Yale Specialty Supply Ce 
rz5 W. 4th St. Kan. 

r 
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Two -Speed Charging 
What It Is How It Works 

a 

Colored balls 
show state of charge 

Plug can be left 
permanently in 
socket without 
wasting current 

Enlargement of 
control panel 

This gives you 
trickle charge or full 
two- ampere charge 

This charges "A" 
or "13" Storage Bat- 
teries 

This disconnects 
unit from your set 
and puts battery on 
charge. 

Four connections 
and it's hooked up 

The Willard 
Selling Plan 

for 
Radio Dealers 

Your local Willard Serv- 
ice Station will act as your 
jobber on Willard Radio 
Products. 

This means a quick source 
of supply for strictly fresh 
material which you can 
turn over to your customers 
in the pink of condition. 

Your local Willard Serv- 
ice Station also assumes 
the responsibility for serv- 
ice, if needed. 

Months of operation 
have proved that this plan 
is effective, and profitable 
for all concerned. 

Willard Radio Products 
will be advertised exten- 
sively this fall. Doubles 
and full -pages in The Sat- 
urday Evening Post and 
other leading publications. 

The Willard Power Unit 
AND "B" BATTERY CHARGER 

Two -speed charging is a distinctive feature in the Willard 
"A" Power Unit. This very different Unit is wired so that the "A" 
battery receives either a "trickle" charge or a "two- ampere" 
charge. 

Colored balls, which are readily visible in a sight gauge, 
always tell the owner which rate is needed. A two -way switch 
enables him to make his own selection of rates and to charge 
the "A" battery according to the current the tubes of his set 
have consumed. 

Unless the owner deliberately disregards the story told by 
these balls there is never any reason why his "A" battery 
should lack power, nor does he have to depend on "trickling" 
to bring up the battery after prolonged use of this radio set. 

WILLARD STORAGE BATTERY CO. 
CLEVELAND, OHIO, U. S. A. 

Have your local Willard 
Service Station explain the 
details of this practical 
plan for advertising and 
selling radio products. The 
advertisements are signed: 

The Willard Battery men 
and their 

Authorized Radio Dealers 

Appropriate signs and 
window cards will identif3i 
you as an Authorized 
Dealer. Booklets and other 
valuable selling helps will 
be furnished. 

Your Nearest Willard 
Service Station is Your 
Nearest Willard Jobber 
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RESULTS 
Make Sure They 

Reflect Your Ability 
The better the condensers you employ, the better 
your construction job. Polymet fixed mica and 
high voltage condensers are built to help YOU 
attain the perfect results which give complete 
satisfaction. 

Poly High Voltage 
Condensers 

Guaranteed 1000 V. 
Breakdown Test! 

Incorporate finest in- 
sulating paper, best fo i I 

and specially prepared 
impregnating com- 
pounds: Non- induc- 
tive. High dielectric 
resistance for long life. 
Individual units or 
blocks- bxedterminals 
or flexible leads - in 
cans or unmounted. 

1 to 5. Mfd. 
60c to $4.50 

POLYMET 
MOM( CONDENSER 

TYPE F lass 
CAP: 14.MFO 

Poly Fixed Mica 
Condensers 

Genuine Bakelite hous- 
irlg.One =piece lugs mean 
perfect contact and make 
soldering easy and quick. 
Individually tested. Ca- 
pacities stamped,guaran- 
teed accurate. . 

.00015 to .01 Mfd. 
25c to $1.00 

POLYNIET 
13l1,4,5 [OMOtrtSn 

Raytheon Circuit 
Condensers 

Polymet's special 
Raytheon Block 
Condensers have 
passed the Ray- 
theon Company's 
Laboratorytestswith 
high rating. Use 
them for best results. 
Type F 100000,14 Mfd. 

Type F 1001, .1 -C..1 
$2.00 

Over 125 receiver and power unit manufacturers 
srecify Po lymet Products as standard equipment. 
THEY KNOW 1 Follow the lead of the manu- 
facturers- specify Polymet Condensers. Ar good 
dealers everywhere. 

Write today for illustrated descriptions of all 
Polymer Products. Sent FREE on request. 

Polymet Manufacturing Corporation 
599A Broadway New York City 

"World's Largest Manufacturers of Radio Essentials" 

POLYMET 
PRODUCTS 

bug. 

SOS 

Is Making Us 
Ear -Minded 

(Coulinuet! froni paw 469) 

minded -you have begun to get back to a 
more even psychological balance through be- 
coming car -minded again. You are learning, 
because radio' has made you do so, to use 
your ears as they were originally intended, 
think and feel in terms of sound once more, 
as well as sight; and by just that much you 
are becoming 'a more normal and better hu- 
man being, 

The :process- is , not finished, of course. 
You notice that Whenever -a broadcast speech, 
no matter how: good, runs more than ten or ._ 

twelve minutes, you begin' -to squirm ; and 
.when the fifteen- minute mark is passed, you 
fish for. something else. That is because you 
have depended so long on seeing the speak- 
er's face and,gestures to renew your atten -'. 
tion, that you feel the lackmgf . these assist- 
ants when you can only listen- to' what he 
says. But that will change too, in time. 

Whether television comes or not, in five 

more years You will be listening through 
your loud speáker'to speeches"ás long as you 
ever heard direct from a platform; and en- 

' j oying every word ; getting as much pleasure. 
from a broadcast play -not in just one act 
with a two -character cast,,;bnt in three acts 
with a whole stage cast -as you ever did in 
a theatre. What is. even more important 
you will be more alive and a better human 
being where radio is not concerned. 

Right now, if you watch yourself closely, 
you will find your response to sound is better 
than it used to be; that you can "tune. in" 
a friend's conversafion through the roar of 
the street without having to look at his lips 
all the time ; that the singing of a bird yoti 
can not see means more to you. When our 
children, growing up beside radio loud 
speakers, have had -fifteen or twenty years 
of this training, we may look forward to a 
generation whose ears can do considerably 
more than hold spectacle bows. 

Confessions of An 
Installation Grafter 

(Continncd from pap,- 471 ) 

formed him gravely. Taking an exactly 
. similar battery from my bag, I switched 
the instrument to the voltmeter; and the 
indicator leaped to "41/2." 

"Too bad," I groaned ; "you'll have to 
return. this battery:to the store. They'll re- 
place it, but not for several days. How- 
ever," as a bright idea struck me, "I can 
sell you this one of mine for 50 cents -" 

"Much ojiliged. Sure ; hook it up !" 
I departed, enriched by a two -dollar tip, 

the price of . the "new" battery, and the 
"old" battery, which had a perpetual resale 
value- --like that of the tubes. 

And so on with batteries, tubes, wire, 
improved lightning arresters, insulators. and 
any other of the innumerable parts of a 
radio set. The "improvements," simple as 
they are, solve difficulties which seemed 
grossly insurmountable to the uninitiated. 

For a long- time I secretly lorded it .over 
my companions, who slaved for a paltry $25 

a week- tintil . one "..day I discovered they 
were all doing the, same. thing. It is not a 

pet scheme of - my own ; but -a gigantic 
swindle perpetrated upon the most gullible 
of persons, the uninitiated anti helpless radio 

S A FREQUENT NUMBER 

p I I 
Radio is coming .ln very- handy during the 

\Vest Indian hurricane season. 

Radio News for November, 1926 

Heavy -Duty 
RADIOH M 

fir Simple 
Control of 

B- Battery 
Eliminator 

Asingle turn of the knob gives full resist- 

tinte variation to control eliminator's out- 
put voltages. Permanent resistance as 

adjusted. Insulated for L500 volts. Ap- 
proved by Raytheon Laboratories. 
eliminator, giving full efficiency from it. 

$2 at dealers, or from us. 

Central Radio Laboratories 
19 Keefe Ave., M Iwaukee, Wis. 
Australian Representative-COW] Distributors. 

Ltd:, Sydney. 
Canadian Representative -Icing W. Levine. 

Montreal. 
Great Britain Representative -R. A. Rotherntel 

Ltd.. London. 
69 standard set makers use Centralab vartabts 

reshtanee. 

Silent 
"B" Power with 
World Radio Storage" B" Battery 

Lasts Indefinitely -Pays for Itself 
Dependable. Quiet "B "power, clear without "hum." 
Economy you have never before thought possible. 
Convenience. Outstanding performance. Recharged 
for almost nothing. Solid rubber case insures against 
leakage or acid. Extra heavy glass jars. Heavy rug - 

iio LLerl 
es FApDveri 

^ett.. Stoedtards. 9ed ua Ñ wsyLeS . 
Lefax lee., amyl other Pedie authorities. 

k' tra Offer: 4 Batteries in series (90 VOSS) $10.50. 

SEND NO MONEY! wantedanduweewillshipsame 

r trit fur sh irer eordr i daó adscoun ca wth odSnd after batteries. 
OW I 

WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept. 75 Chicago, Ill. 

Maker. of the Famous World Radie "A" Storage Battery 
20 Prices: s -Holt. 

Alt eeuipP d uithISO lid 
+Rubbe4 

5dtme. 
Amp. SIS -25- 

orld 
!STORAGE BATTERIES_ 

sK 

Set your itedio Dials for 
new w 1000 -welt World 

Storage Batte Y Station. 
W.om.th ng inttree.ting 

Ys 

s idsd 
á i 71 

- -R- % 

% THE PERFECT POTENTIOMETER ; 
Uses graphite disc resistors which are 

{ } 
ti 

} 

{ noiseless and not 
} affected by atmos- 

pheric conditions. 
{ Metal parts are nickel 
%plated. One hole 
%mounting. Finish 
%and knob match 
U Bradleystat. Made in 
11" 200 and 400 ohm 
% ratings. 

ti } 6'" Brsilw 
Electric Controlling Apparatus 

287 Greenfield Avenue Milwaukee, Wis. s 
-iti -i ii i i i i ti : -: i i iii s 
AKE MONEY EVENINGS 

Let me show you how 4364 men, without ex- 
perience add $25 to $75 weekly to their in- 

come without 
A. B. FISCHER, 122 W.AustIn Ave., Chicago, 

position. 
o, Ill. 
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Kell l®, g It ui ids 
adi® Sets That Way 

""111111111. 

THE purchase cf a Kellogg receiver s a Per- 
manent investment in Radio. The buyer of a 
Kellogg set will experience radio saisfaction 

that other people may not know for years, for Kel- 
logg receivers have gone far ahead of others in the 
use of new and important improvements. 

When you purchase a Kellogg set, you are pro- 
viding for the future as well as the present There 
will be no temptation to trade in your set for a new 
one which may later adopt some of the features 
that Kellogg gives you in 1926. 

Inductive Tuning is one of the Kellogg innovations. 
It brings, for the first time, even range and volume 
at all wave lengths. It permits accurate toning of 
four circuits with one hand. 
When you buy a set made by a solid, successful in- 
stitution like Kellogg, you buy with full confidence 
that promises made will be f ulfilled. KeLogg has 
been building telephones and switchboards for 29 
years - and Kellogg will be here for years t come, 
standing back of the radio sets now being sold. 

Write for folder describing 
fully Models 507 and 508. 

Kellogg Switchboard & Supply Co. 
Dept.1 -K , 1066 West Adams Street, Chicago, Ill. 

Kellogg receivers are licensed under application for letters 
patent of Radio Frequency Laboratories, Inc. (R. E. L) 

Dealers and Jobbers inquiries invited. 

_rode' 507, e tube receiver. Relives, 
.vebpunt os the eenuional new 

1=L circuit. The acme .l Select, 
and Mee cal Reproduction. 

wloJel c09 ehe 6 rube Redo. 
AFL in a -eamilul walnut cam le equipped with the Keilase 
new. long air column speaker. 

www.americanradiohistory.com

www.americanradiohistory.com


532 

11 eautiful t© See 
Delightful to Hear 

If you have not seen the Bodine DeLuxe 
Loop, you have a new thrill in store. The 
perfect symmetryandexquisite proportions 
of this beautiful loop harmonize with the 
most attractive home surroundings. Its 
remarkable efficiency combined with an 
overall size of but 12 x 26" is a pleasant 
surprise. The Bodine DeLuxe Loop is a decid- 
ed aid to tuning in congested areas. By tuning 
out interfering stations and reducing static 
it improves tone quality. Ideal for loop sets. 
Write for circular telling how to secure the 
closer tuning and better tonequality provided 
by the Bodine DeLuxe Loop with aerial ads. 
See a Bodine DeLuxe Loop at your nearest 
radio store. 

Bodine Folding 
Loop 

The basket weave 
method of winding 
the Bodine Folding 
Loop provides un- 
usual selectivity. 
longer distance and 

Trel 
volume . 

hewi 
ater 

nding of fine 
stranded copper 
wires inside a silk 
braid is very effi- 
cient and designed 
to avoid stretching. 
Hinges of the Eng- 
lish Mahogany 
frame are neatly concealed. Satin -silver dial 
makes logging easy. Bodine Folding Loop is 
24" square, but when folded fits box 3i xóx 18'. 
Ideal for camping. Very attractive for home 
use. See a Bodine Folding Loop at your 
dealer's atore. 

Bodine Twin-Eight 
R. F. Transformers 

This specially de- 
signed coil has been 
widely adopted by 
set manufacturers 
because of its un- 
usual efficiency. 
The Bodine Twin - 
Eight method of 
winding provides 

greater amplification than is possible with any 
type of toroidal or doughnut coil with leas 
interference with other parts of the set. Very 
compact. making assembly of set easy. Im- 
proves any tuned radio frequency hookup. 
Price $2.00 each. Set of 3 matched coils $6.00. 

Write for free wiring diagram of the Bodine 
Twin -Eight Receiver which utilizes these 
unusual coils. 

i 

mmeeum,,,e,e,,,m,,,m,,,,,,m,,,,,,,,li,,m,,,,"a,,m,m,.eete,mmsee,,,,.,,,,,,,a,,,,,,. _ 

Correspondence From 
Readers 

(Continued front page 512) 
;.11 111111 111111,11 1,,,,11101 1 1, , 11 ,1 ,,,,1 ,,.11 , 1// w11111111 11 i 

the loud speaker, KOA, WBAP, WCAE and 
WJz with the Chicago stations on the air. 
Since then I have heard WSM, WSMB, 
WBAL, WRC, WJAX, WSUI, KDKA, 
WEMC, CWCX, WGY and WSAI. All 
these on the loud speaker. 

I still get quite a bit of noise when re- 
ceiving distant stations, but am trying to 
stop that by changing the variable resistance. 
I am using a 2,000 -ohm resistance at the 
present time with a 30 -ohm rheostat on the 
detector tube, and a 6-ohm rheostat on the 
amplifying tubes. 

This is the fourth set I have constructed. 
HERBERT MAYROSE, 

4119 Drummond St., East Chicagq, Ind 

THE REGENERATIVE INTERFLEX - 

Editor, RADIO NEWS: 

I have built the Regenerative Interflex 
shown in the December issue of the RADIO 

NEWS, and I am certainly in love with it. 

It beats anything that I have run across and 
I have been interested in radio since KDKA 
was in its infancy. - - 

I have built everything from crystal to 
superhets but have found nothing to equal 
the Regenerative Interflex. At first I could 
not get volume but I added six turns to the 
secondary and shunted a .006 -sf. fixed 
condenser across the "A" and "- +B90v ". 

Since that I get all stations as loud as the 

locals which are only 40 miles away. It is 

as clear as a bell and has a wonderful tone 

and now my 5 -tube tuned radio frequency 
ís in the discard. I am enclosing a list of 
stations that I received in one evening of 

distance hunting. Eve.y station on this list 

came in with volume enough to be heard a 

block away and I can get KDKA and 

WTCAE through the loud speaker on the de- 

tector tube. 
Notice how close it tunes. 
Station 

20 
WBAL, Baltimore 20 WGHB, Clearwater, Fla. 

21 WDOD, Chattanooga 33 WJAS, Pittsburgh 34 WMAK, Lockport, N. Y. 
34 WGR, Buffalo, N. Y. 
35 WSM, Nashville 35 KFKX, Hastings, Neb. 
36 KFOX, Omaha, Neb. 
34 WEAN, Providence 36 WORD, Batavia, Ill. 
39 WOAN, Lawrenceburg, Tenn. 
38 WMAC, Cazenovia, N. Y. 
39 KFMX, Northfield, Minn. 
42 KDKA, Pittsburgh 40 WGN, Chicago 

WSMB, New Orleans 40 
45 i/ WJAZ, Mt. Prospect, Ill. 
44 WPG, Atlantic City 
40 WREO, Lansing, Mich. 
48 WLS, Chicago 

WBZ, Springfield. Mass 48 

WSAI, Cincinnati 50 

WCBD, Zion City. Ill. 
55 WJAX, Jacksonville, Fly 

WJJD. Mooseheart, Ill. 5714 
WEBH, Chicago 58 

WGY, Schenectady 60 
WTAM, Cleveland 61 

WLIT, Philadelphia 62 
WHT, Chicago 64 
WLW, Cincinnati 68 
WSB, Atlanta 67*,! 
CNRO, Ottawa, Canada 70 
WJZ, New York 73 
WCAE, Pittsburgh 74 
WBAP, Fort Worth 75 
WOS, - Jefferson City, Ma. 70 
WMC, Memphis 78% 
WEAF, New York 81 

With my 5 -tube set I am only able to get 
as far as Cleveland and this seems to be 
the same with everyone I talk to in our city. 
Me for the Regenerative Interflex. 

M. C. CRATTY, D.D.S.. 
Butler, Pa. 

Dial Setting 

Radio Trews for November, 1926 

COMPLETE $25 00 WITH TUBE 

GEORGE ELECTRIC COMPANY 

"B POWER UNIT 
"Type M" 

Delivers the proper voltage at all times 
without a trace of a hum. Sturdily constructed 
to last as lciïg as the best radio set. Its fine 
appearance will add to the beauty of your 
receiver. 

A full w'a.ve rectifier tube is used -no fila- 
ment to burn out. Three taps with two vari- 
able resistances permit complete control of both 
detector and amplifier voltages up to 180 volts. 
This gives ample power for any set on the 
market. 

A George Electric Company "B POWER 
UNIT" will remove all your "B" worries. 

LOWER PRICE- HIGHER QUALITY 
POSITIVE GUARANTEE 

Sold direct from the factory to you, or 
through our authorized representatives. Write 
for complete information. Shipped prepaid on 
receipt of $25.00, or C. O. D. $25.00 plus 
postage. 

GEORGE ELECTRIC COMPANY 
753 Carleton Ave. St. Paul, Minn. 
Agents and dealers wantedlll Write for at- 
tractive agency troposition. 

64 pages full of ono"rtuu ity. 
Your guide to what's right and 
standard in Radio; full ex- 
planation 

o agents 
liberal offer 

$ÌOÓ a a 
week and how to get latest 
radio goods at wholesale. 

Big Money In Radio 
We want live dealer and 

agents in every lo- 
cality. Lifetime opportun 

ity. This Book more than 
a catalog -shows big profit 

way to get into world's new- 
est and richest field -make 

big money -turn full or spare 
time Into cash. Accept This Offer! 

tvrlte for FREE book. Lowest 
prices -make 40 to 60% every sale. 
5 -tube Coast to Coast Receiver 
$ä9.5O Retail. Sells on sight. Hun- 
dreds of such money makers. Write 
for special agent's wholesale prices. Newest sets, 
parts and accessories -tremendous saving and 
profit. Write for FREE book and amazing offers. 

Standard Radio Company, KansaswC tyt Mo: 

World's Finest Loud Speaker 
A three -foot cone speaker - 
unit developed by the inven 
tor of the Tropadyne. Easily 
assembled, saving 80% of 
the cost. Complete kit with 
blue prints sold on rigid 
money -back guarantee -ship- 
ped prepaid or C.O.D. -$lb. 

Engineers' Service 
Company 

25 Church Street, 
New York, N. Y. 

7C' 

You can be quickly cured if you 

STAMMER 
Send 10 cents for 288 -page book on Stammering 
and Stuttering. "Its Cause and Curs." It tells 
how I cured myself after stammering 20 yes. S. N. 

Segue, 6961 Bogue Bldg.. 1147 N. 111. St.. 
Indianapolis. 
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The New Shielded Hammarlund-Roberts Hi- 
! "HOW TO BUILD IT" 

BOOK 

Complete instructions for assem- 
bling, wiring and operating the 
Hammarlund- Roberts Hi -Q Re- 
ceiver. Prepared under the di- 
rection of the Engineer- designers. 

533 
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Automatic Variable Coupling - 
same control operates tuning con- 
denser and primary coil couplin; 
simultaneously, gives maximum 
and equal amplification and selec- 
tivity over entire tuning range. 

Stage Shielding -prevents coup- 
. ling between stages, preventing os- 

cillation and increasing selectivity. 
Clarifies reception. 

Different And Finer Results 
From Different, Finer Engineering 

HE new Hammarlund- Roberts Hi -Q is an entirely modern radio receiver, 
incorporating the latest approved features. The most important of these in- 

clude dual tuning, stage shielding, automatic coupling variation, high detection 
efficiency, a high power output and that it is non -oscillating. 
Tried and proven fundamentals have been adhered to; but they are applied 
in new and different ways that produce greater selectivity, clearer tone, simp- 
ler tuning. 
This new Hammarlund- Roberts is the united achievement of ten of the leading 
radio engineers in the country ; all concentrating on producing the most advanced 
and efficient receiver -regardless of cost. 

YOU CAN BUILD THE HAMMARLUND -ROBERTS YOURSELF 
Anyone can build the Hammarlund- Roberts Hi -Q. All the research, the selec- 
tion of parts, the exact placing of units, has been worked out in advance for you. 
And you have a receiver that will equal an eight tube set -simplicity of design and 
operation hitherto unthought of -all at less than half the price you would pay for 
a factory made set of anywhere near equal efficiency. 

HAMMARLUND.ROBERTS, 1182 -C BROADWAY, NEW YORK 

Parts complete e 
(less cabinet) $63.05 

HI -Q FOUNDATION UNIT 
Includes drilled and engraved Bakelite 
panel, drilled Bakelite sub panel, two 
complete shields, hardware, wire, nuts 
and screws. $10.50. 

Jlämmarlund 
ROBEFZTS 

'High ratio of reactance to resistance. 
High ratio -Great selectivity -Loud signals. 

ASSOCIATE MANUFACTURERS 
Carter Radio Co. 
Martin- Copeland Co. 
Radiall Company 
Samson Electric Co. 
Sangamo Electric Co. 

Benjamin Electric Mfg. Co. 
Eby Manufacturing Co. 
Hammarlund Mfg. Company 
International Resistance Co. 
Westinghouse Micarta 

memeriTlI V'l-.i. Toncv 1cncen--vexeri. aixV`T-lemera.e1..torc'V.Ti.Yrm.V i` 
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Na -Aid 
Silencer Socket 

ASOCKET 
with a per- 

fected resilient mount- 
ing that floats the tube. Vi- 
bration is absorbed and mi- 
crophonic disturbances elim- 
inated. The action is up, 
down, sideways and pivotal. 
The only socket on the mar- 
ket with this feature. 

Contacts press firmly against the 
entire length of the tube terminals. 
Triple self locking and flexing con- 
tact insures permanency. 

Soldered lugs provide under panel 
means for attachittg tube contact di- 
rect to act wiring. They can also be 
used for above panel wiring; or, re- 
moved and binding posts used for 
connections. 

Round base of socket permits the 
placing of the terminals in the most 
suitable position. Edges of socket 
fit neatly to panel, Alden Processed 
Bakelite gives high insulation quali- 
ty. Fits all tubes. Price 50c. 
ALDEN MFG. CO., Dept. K21, 

Springfield, Mass. 

Akien ProcéQd 

//! / /- 
;: NA-ALU ; ' Sockets and C1' ;!i //://, / 
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Save 
Time and Trouble 

Connect your battery leads, aerial, 
ground and output wires to Union 
Radio Tip Jacks and be sure of an 
electrically perfect connection with- 
out loss. Plug in and out at will- 
no parts to loosen or lose. For 
temporary or permanent connec- 
tions. .Heavily nickel- plated they 
add to the appearance of your set. 
Used as standard equipment on 
many of the best sets. 

25c a 
pair 

Firmly grip all wires from No. 11 

to, \ o. 24 B & S gauge. Three sizes 
for all panels. TYPE A (Stand - 
ard) for 3116" to / panels. TYPE 
B (Special) for panels, cabinet 
walls and partitions. from 5/16" to 
/" thick. TYPE G, (Special) for 
panels up to %" thick. 

Ask your dealer for Union Radio 
Tip Jacks or write for Circular C. 

Identification Tags 
These hard, red fiber ovals threaded 
on your wires prevent shorting bat- 
tery or blowing tubes. Complete 
set of 9 tags only 10c. 

TO ALL BRANCHES OF THE 
TRADE 

Send for illustrated circulars and 
sample of these fast -selling radio 
products, and details of our at- 
tractive proposition. 

UNION -RADIO wC ORPORATI O N 
124'- SUSSEX AVENUE. NEWARK -N.J. 
NEWS YO RK- OFFICE ...40- EAST34Ç -STREET. 

anir.rUmm.:-, 1,n,,,rmmnn 
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The Diary of A Radio 
Receiver 

(Cor tin nt.'t1 from paw 470) 

charge me. Of course they're strange 
brands -but what's the difference -I've a 

real good receiver so the accessories don't 
make much difference. You'd be surprised 
how cheap I bought this speaker." 

I tried to call to him that it was very 
important to use good accessories that the 
man at the factory had said only the very 
best should be used with a fine receiver 
like me, but they couldn't hear, and I soon 
gave up. At last they connected the last 
little wire, and the same wonderful feeling 
came over me- no-not quite the same. 
There didn't seem to be the same smooth- 
ness, and I didn't have quite the same con- 
fidence of power. 
I AM THE VICTIM OF FALSE ECONOMY 

They moved the dials a little uncertainly, 
and the music. began to come, but -what a 
difference. It" wasn't so 'Clear, and funny 
little nòises kept interferirj-_ It was so' 
disappointing. I had a .tendeñcy to "howl." 
Finally I could no longer strain myself suffi- 
ciently to keep the music coming uninterrup- 
tedly. I broke off in the middle of a note, and 
the foreign noises gained in volume. I made 
another attempt but could not reproduce 
clearly. Something was missing. I wanted 
oh so much, to thrill them- as I had the 
tester and his friend -the will within me 
was strong. For an instant the joyful surge 
of power would be with me, then the next 
instant a curious sense of weakness and I 
was unable to carry on. 

My owner was so disappointed -said the 
whole thing was a fake -that the dealer had 
me specially doctored up to make a fine 
demonstration.. Again I tried to tell- them 
the trouble, btìt I guess it's useless for a 
receiver to try to tell human beings anything. 

They played with me off and on for sev- 
eral days. I became so disheartened I hardly 
tried any more: the man was intensely dis- 
pleased and kept saying, he'd get even with 
the dealer for slipping him such a piece of 
junk. Despair was in my heart. I knew if 
I could only make him realize where the 
trouble was, we could be happy together, 
but it was of no avail. 

A FRIEND SEES MY PLIGHT 
One evening a nice -looking man came to 

dinner. He had hardly entered the house 
when he asked my owner how his radio was 
working. Then my owner said some of the 
most terrible things -the dealer was crooked 
-the people who manufactured me were 
working a confidence game -the whole bunch 
should be in jail. 

"Why, that's funny," said the visitor: 
"I've a radio just like yours, and for all - 
around performance it can't be beat. I'd be 
lost without mine. Let's look at yours - 
perhaps it's not connected up properly. 
Hmm! the connections are correct. Where's 
your hydrometer ?" 

"Hydrometer? What do I need with a 
hydrometer? More expense -I've spent 
plenty on that contraption--and I'll not 
spend another nickel. My batteries are all 
right. They're new, and the tubes still 
light up." 

"Hmm! What kind of tubes have you? 
(lifting my lid to see them). Let's see your 

batteries. Where did you get--the 
speaker ?" 

The visitor just shook his head for a 
fete minutes. and then, with a -resolute air 
said: "John, I'm going to take the privil- 
ege of my long friendship with you to tell 
yop. a few cold facts. You've bought a 
darned ..good,receiver, but an-awful buuch o£ 
junk 'accessories. I'm sure the dealer who 
sold you this receiver didn't sell you these 
accessories. Two to one you bought the re 
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IN BATTERY 
ELIMINATOR 

$795 
MONEY -BACK GUARANTEE 

Stop being a slave to the "B" Batters nuisance! 
Throw the old -fashioned cells in the ash can Hook 
up a new Boll-0 B" Battery Eliminator in 30 

seconds and forget battery troubles forever. This 

tuning. 
ful 

Ends that annoying 
better 

hum. More s More real 
pleasure from your set. 

mpletely Equipped - -- No "Extras" to Buy 

Operates perfectly on direct or alternating current, 
giving 

u 

volts 
w 

en 
ave of the powersupply. Simple directions en- 

closed- anyone can plug It In to any kind of set up 

to six tubes. Constant voltage gives set more pow- 
er without danger of burning out tubes. 
Costs 
ees.n Solidly 

than 
in 

of 
beau beautifully bfìn- 

ished metal case. 
SEND YOUR ORDER NOW 

Don't blame your set because run down 

"B" Batteries won't let it work right. Order your 
Eliminator NOW. Former price $12.95. Now cut to 

87.95. Write name and address on a piece of pa -. 
per, pin a dollar bill to it. and nail it TODAY. 

Pay postman balance ($8.95 Plus a few cents post - 

are) when he delivers your Eliminator. Use it ten 

days. If not more than satisfied, return it and 
get your money back. 

THE ROLL -0 RADIO CO. 

Dept. 15. Third & Sy:amore Sts., Cincinnati. Ohio 

SAVE 1/3 TO 1/2! 

Everything in Radio 
WRITE for CATALOG- FREE - 

RANDOLPH RADIO CORP. 
:I N. UNION AV. Dept. 2 CHICAGO, ILL. 

Insur^ your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 

`Expurirnenter Publishing Co., 53 Park Pl., N.Y.C. 
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BRAND NEW... yet it is 
already the distinguish- 

ing mark of a 1927 model 
receiver. 

Such is the reception ac- 
corded the MAR -CO illumi- 
nated control by leading 
technical authorities and 
circuit designers everywhere 

f I a reception paralleled 
only by the widespread ac- 
claim which, a year ago, 
swept 500,000 MAR -CO 
vernier dials into use. 

Today r MAR -CO tuning is 
standard or optional equip- 
ment invirtually every impor- 
tant set -design of the season: 

Cockaday's L. C. 27 
Entirely MAR -CO- tuned, using the 
illuminated contra/ and 2 MAR -CO 

rheostat dials. 

Radio Broadcast's 
"LAB" Receiver 

MAR -CO controls standard equipment 

Radio News' 
"Auto -transformer" 

MAR -CO controls standard equipment 

Popular Science's 
5 -tube receiver 

MAR -CO dials standard equipment; 
illuminated controls optional 

Citizens Radio Call Book's 
TRF set 

with shielded transformers 
MAR -CO controls standard equipment 

and the 
St. James Super 

MAR -CO dial standard equipment 

Radio World's 
"Hi- Power" and Beacon Sets 

MAR -CO controls standard equipment 

Radio Age's "Super -9" 
MAR -CO 360 -degree dials standard 

equipment 

Daven "Bass Note" circuit 
MAR -CO dials standard equipment 

Hammerlund- 
Roberts, 1927 

MARCO dials standard equipment 

co 
Mlstm matea 

CONTROLS 

The Radio Home's 
"VARION" A. C. set 

MAR -CO controls standard equipment 

The "Infradyne" 
sponsored by RADIO 
MAR -CO controls optional 

The Fenway 
MAR -CO controls standard equipment 

Ferguson 
Single Control Receiver 

MAR -CO control built -in 

Let this impressive list be 
your guide when you select 
the tuning controls for the 
new set you build, or the 
old one you remodel. ANY 
set can have MAR -CO tuning. 
Write for booklet. 
Martin- Copeland Company 

Providence, R. L 

MAR -CO illuminated controls, 
(complete with template, 
bezel, and 6 Volt Mazda lamp) 
Scales 0 to 100, or 100 to 0, $3.50 

MAR -CO vernier dials, 4 inch and 3 inch. 
Scales 0 to 100, or 100 to 0, 

and 360° vernier dials, 
nickel plated $2.50 
gold plated 2.75 

MAR -CO 2 inch rheostat dial 
(matches vernier dials in 
appearance) .75 
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reasons 
for the golden 

opportunities for 
radio operators 

Li 
fen who need money for 

college courses learn radio, 
take an operator's position 
with good pay, with free 
boar í and room. The quit 
as soon as they save enough 
for tl eir purposes. Oippor 
tunit_y for new men. 

1 

operators find t lat it 
o learn radio for the 
re of a few oceagl voy- 

foreign lands. Then 
eave, for shore jobs. 
tuliity for new rr en. 

2 Man 
pays 
pleas 
ages t 
they 
Oppo 

3 Bigge 
that r 
know 
are co 
ators 
porto 

and better po 
quire technical 
edge and expe 

canin 
rom the ranks 
ity for new ni 

itions 
radio 
Mence 
oper- 

Op- 

Le rn Radio Now 
With a ew months of R4dìo In- 
stitute o Americas expertinstruc- 
tion, yo , too, can qualify for your 
U. S. Gc ernment Commercial or 
Amateu Radio License -and start 
to see t far corners of tide world 
as a radi. operator. 

Le rn at Home 
Radio I titute of America gives 
the fine t radio instruction you 
can obta n. And you can learn at 
home. S:;; d coupon for Complete 
informat on. 

SEND THIS IN- - - - - 
Radio Institute of America K 
324 Broadway, New York City 

Please send me full information about your 
Home Study Course of radio instruction. 

I am interested in the complete course in 
eluding code instruction. 

I am interested in the technical course 
without code instruction. 
Name- 
Address 

L J 
Radio Institute of America 

(formerly Marconi Institute) 
Established in 1909 

324 Broadway New York City 

ceiver at one place and the accessories at 
another. Dealers who sell good receivers 
do not stock cheap accessories. Tell you 
what I'll do. I've my car handy, and I'll 
run home and get mine; then I'll show you 
how wrong you are about your receiver." 

Within a few minutes he was back -I 
could tell by the way he handled me that 
he knew what he was doing. Finally all 
the connections were made -and O what a 
difference ! I seemed to be back on the 
testing board at the factory. A twist or 
two of my dials -the music poured out- 
gee ! it was a pleasure to have the right 
kind of tools to work with again. fly 
owner could hardly Believe his ears. "Why 
that's just the way it sounded when the 
dealer demònstrated it," he said. 

"Certainly," said his friend, "when you 
purchase a receiver as good as this one, you 
should know better than to put cheap, sec- 
ond -rate accessories with it. Don't you 
know a receiver can't be better than its 
poorest tube; and poor batteries will make 
a prize set sound like a bunch of tin cans ?" 

MY TROUBLES ARE OVER 

"Well," said my owner, "I guess the 
dealer was right. It's a pretty expensive 
lesson, but I'm going to get rid of all these 
accessories and buy some good ones." 

Then the visitor answered : "When you 
do, you'll be more than pleased with your 
receiver. Your aerial isn't quite right, 
either. If you'll follow the manufacturer's 
instructions regarding antenna and ground, 
it will improve results, too." 

Thanks to the visitor, my owner has pur- 
chased good accessories, my ground and 
aerial have been changed, and I'm just as 
happy as I can possibly be. I never refuse 
to work, because it's a pleasure to perform, 
and my owner swears by me. It was hard 
for a while, but everything is lovely now. 
Fish all receivers were treated as well as I 

am now. 

"Came The Dawn" 
(Continued from "'doe 4111) 

perbolic characteristic curve on special 
graph paper possessing a very low specific 
inductive capacitance. Then asymptotes 
were constructed, the point of maximum 
response was located, and a new curve con - 
structed to give uniform selectivity and per- 
fect tone quality. 

In calculation of the electrical constants 
there were consumed 27.5 bales of scratch - 
paper, 6.48 reams of graph paper, and six 
gross of lead pencils. The mathematical de- 
partment furnished 68,954 cosines, 86,768 
secants, and 33,682 tangents, besides 6,570 
surds and 788 radicals. The chief engineer 
burned 23 barrels of midnight oil in 4,808 
hours of overtime. The chemical labora-. 
tories produced a new kind of flexible glass 
and re- enforced rubber base, which resulted 
in a tube mechanically strong enough to 
withstand the shock of severe static or im- 
pact of transmitters. (During the filming of 
"South Sea Secrets" this tube made re- 
ceiving possible through a heavy tropical 
thunder -storm when lightning made ordinary 
tubes useless ; by wrapping the antenna lead 
around the tube the flexible shell absorbed 
the impact of static ; the signals were drain- 
ed off through a filter.) 

The advertising department also felt the 
pressure of this unusual order ; it was nec- 
essary to spread far and wide the knowledge 
that Czechseal was building a special tube, 
the like of which was never known since Dr. 
de Forest first operated upon an incandes- 
cent light bulb and produced the Eve of the 
present -day vacuum tube. To this end was 
purchased 39,788 yards of advertising space 
in 2,465 -periodicals ; so that little Jimmy 

LIMITED 
TIME OFFER! 

For a limited time only, genuine 
World Storage Batteries can be 
gotten at actual cost. Every 
cent of profit has been cut out 
in order to keep our full factory 
organization busy during the 
slack season. Prices below are 
lowest in history. 

World Batteries are nationally 
known for dependable. long 
wearing perf or m an ce. Solid 
Rubber Case prevents acid 
and leakage. 

Send No Money! 
Just state battery wanted and we 
will ship same day order is received, 
by Express C.O.D. subject to exam- 
ination on arrival. 5% discount for 
cash in full with order. Send your 
order now and get your World Bat- 
teries at actual manufacturing cost. 
WORLD BATTERY COMPANY 

1219 So. Wabash Avenue 
Dept. 10 Chicago, 111. 

Solid Rubber Case 
Radio Batteries 

6 -Vo:t, 100 -Amperes 
$10.50 

0 -Volt, 120 -Amperes 
$12.50 ; Vol t, 110- Amperes 
$13.25 

KDKÀ WSBC 

Set your Radio Dial 
f9r the new 1000w. 
World Storage Rat t e ry Station 
W S BC, Chicago. 
Interesting pro- 
grams every night. 

2 -Year 
Guarantee 

Bond 
in Writing 

4pprooed 
and Listed as 

Standard 
by Leading 
,Authorities 

including Radio 
News Laborator- 
ies, Popular Sci- 
ence Institute of 
Standards. Popu- 
lar Radio Labora- tories. Radio 
Broadcast Labo- 
ratories. Radio in 
The Home, and 
Lefax, Inc. 

Solid Rubber Casa 
Auto Batteries 

6 -Volt 11 -Piste 
$10.50 

6 - Volt, 13- Plato 
$12.50 

1/ - Volt, 7 -Plate 
516.2_5 

W EAF KYW, 

NIONFIXED -RIGID 
DETECTORS 

LN 

- GVAaAMTrrD- 

Have built over 50 sets including 
3-4 tube Grimes and used NION I 

without a single failure. On stra- 
ight Regenerative and R. F., I omit 
Grid Leak and Connect 22 1 -2 volts 
tap to crystal improving tone 100 

®per cent without affecting volume 
or distance. I have found no other 
so dependable. Sincerely H. 
Peigh, 047 N. Lawndale, Chicago. 

} t,,\ Á. 
? ,e4 TOP NOTCH 
Jr ! 

RECEPTION AT 
EVERY POINT 
GUARANTEED 50c At Your Dealers 

er by Post 

KEYSTONE PRODUCTS CO. 
304 Gardenia Ave., ROYAL OAK, MICH. 

ATENTS 
If you have an invention and desire to secure a 
patent. send for our Evidence of Invention Blank 
and free guide book, "ROW TO GET YOUIL 

PATENT." Tells our Terms, Methods, etc. Send model 
or sketch and description of your invention for INSPEC- 
TION and INSTRUCTIONS. 

No Charge for the Above Information 

RANDOLPH & CO., Dept. 459 Washington, D. C. 

BAKELITE KNOBS 
permanently hold their color and 
finish. Write for Booklet 24. 

BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22nd St. 

BAKELITE CORPORATION OF CANADA. Ltd., 
163 Dufferin St., Toronto, Ontario, Canada 

Print Your Own 
Cards, Stationery, Circulars, Paper, etc. Save 
money. Print for others, big profit. Complete 
outfits $8.85. Job press $11. $29. Rotary $149. All 
easy, rules sent. Write for catalog presses type 
etc. THE KELSEY CO., 1,72, Meriden, Conn. 
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B 
Bettei 
^' You do 
that when 
You buy 
Van Horne 
Tubes 

`BETTER RECEPTION 
-The Experience of a Few 

of Many Van Horne 
Tube Users 

Long Life 
Buffalo, N. Y. 

"At this time they have been given approximately 600 
hours of service and they are maintaining their useful 
characteristics in a remarkably high degree." 

Non -Microphonic 
Harrisburg, Pa. 

"The set was equipped with Van Hosne Cushion 5 
VAX tubes. Their installation eliminated. all noises 
excepting those of summer static. As the night ad- 
vanced and the static decreased the full value of the 
tubes becalne more apparent" 

Clarity and Volume 
Philadelphia, Pa. 

"Let me congratulate you on the splendid performance 
of the Adapted Mogul 5 VCX Amplifier tube. I found 
these tubes give remarkable amplification and clarity. 
The tube actually gives considerable increase in volume 
when used without additional plate voltage or grid bias 
but when 135 volts is applied to the plate the volume 
is virtually doubled." 

Distance 
Minneapolis, Minn. 

"The results of your tubes have pleased me so much 
that I feel it necessary to write to you and express my 
thanks. I wish that everybody knew the difference; 
am sure they would never have any other type in their 
receiver. 
"A friend of mine had been complaining of set as to 
long distance reception and asked me over to look at 
it. I went over and after carefully surveying his set 
found nothing wrong with it but suggested he try some 
of your tubes. 

The first evening after installing the received New 
York, Mexico City and several others he had never heard 
before with sufficient volume to be heard all over a 
seven room house. Now please remember the rely change 
he made was in the tubes and that the others he was 
using were a well known standard type. Feeling this 
incident alone is enough to convince anyone I won't 
mention any of the others. They are too numerous. I 
will back these statements up as will several of my 
friends, to anyone who cares to write to me." 

.Names of the above furnished upon request. 

Van Horne tubes are built with but one purpose in mind - 
to give to the set user really dependable tubes -the kind that 
last long and serve him best. 

The two unusual tubes above will make a decided improve- 
ment in your reception -they are built to give greater volume, 
realistic reproduction of voice and music and to eliminate vi- 
bration and other conditions that impair reception. 

One of these, the Adapted Mogul 5 VCX power tube has un- 
usual signal and current carrying capacity. Its use in the last 
audio stage gives to reception a fullness of tone and clearcut 
reproduction of voice and music -a great improvement in your 
set -without a change in wiring. 

Another unusual tube is the Cushion Base 5 VAX. In the 
base of this tube is a soft rubber cushion wl.ich completely 
absorbs all vibration resulting in the elimination of harshness, 
humming and microphonic noises. Knowing how much vibra- 
tion impairs the tone quality of reception fans everywhere are 
equipping their sets with cushion base tubes. Equip your set 
with Cushion Base tubes and note the surprising'softness and 
fullness of tone of reception that follows the elimination of 
vibration. 

To fully protect the user of Van Horne tubes an uncondi- 
tional guarantee is made. This guarantee provides for the im- 
mediate replacement of any Van Home tubes that in any way 
prove unsatisfactory, 

The Van Horne Company, Inc. 
1101 Center Street Franklin, Ohio 
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METRALIGN 
S LT STRAIGHT 

TUNIG 
LINE 

condensers opened a new 
principle of station separa -. 
tion cm all wave lengths by 
engineering design, and as 
usual created a trend that is 
being rapidly followed but 
only is appearance. 
T h e METRALIGN SLT 
condenser was first publicly 
announced in May. 
The definite principles on 
which METRALIGN SLT 
is based still remain the ex- 
clusive design that assures 

Station Separation 
On All 

Wave Lengths 
Those_ condensers claimed as 
being "just as good" are not 
good enough. Ask your deal- 
er for the original and genu- 
ine. 

FREE 
We have prepared a most compre- 
hensive booklet on tuning. It is 
written in simple language and tells 
all you want to know about con- 
densers. Write for a copy today. 

GENERAL INSTRUMENT 
CORP. 

477 Broadway. New Yoric 

Makes Any Set a New Set- - 
ln 15 Minutes! 

Juke of Peoria might know the details of 
the new Czechseal globe, and that Profes- 
sor Billykin of Calabama "Tech" might 
mention in the course of his lectures that the 
number of electrons emitted by the filament 
of this special form of electron tube ex- 
ceeded the average electrostatic flux density 
by 133,699.6 times the amplification constant. 
When the tube was. finally completed, the 
Czechseal laboratoriissued a commemorat- 
ing edition of "Dandy *Diavolo tubes, per- 
sonally autographed with a rubber stamp by 
Dandy Diavolo himself. These brought a 
large premium, and shortly afterward 
Dandy might be noticed driving a new 
Boils- Boyce. 

In the cold radiance of this gray dawn the 
tube was functioning with its usual super - 
sensitivity, and Dandy chortled an evil 
chortle. All over the land hoarse- voiced 
announcers were calling to action the great 
American citizenry, spreading far and wide 
the thrilling news that Rita Romanoff, the 
idol of millions, was abducted by hook and 
crook to an unknown fate. In many a 
peaceable home a family assembled for the 
morning setting -up exercises was shocked 
by this terrible tragedy; many a hard- boiled 
flapper burst into unaccustomed tears and 
many _a peaceful merchant's eye grew moist 
and .his jaw grew grim at this great loss 
suffered, by the film -loving public; many a 
sympathetic film -distributor sobbed bitterly 
in the privacy of his business office at this 
stopping at the source of the lucrative 
stream of Romanoff pictures ; many an ama- 
teur Pinkerton feverishly re -read his cor- 
respondence detective manual and polished 
up his _shield and 22. 

Ever-ywhére the forces of law and order 
were galvanized into sudden action ; posses 
combed the wild hills and subdivisions of 
Hollywood; newspapers co- operated, with 
height -limit headlines in extra after extra ; 

Chambers of Commerce hastily assembled 
and fearlessly passed resolution after reso- 
lution deploring the . sad situation, and 
pledging themselves, .down to the last coin= 
mittee, to track to his _ lair the inhuman 
wretch who had . thus deprived American 
youth of a great uplifting and entertaining 
influence. 

In every corner of the land the public was 
gathering itself to institute the greatest or- 
ganized search ever known since the dis- 
appearance of Angela Darling, the six -year- 
old princess of the Prune Trust, whose 
father, the president of the Prune Trust, 
with all its associated millions and far- reach- 
ing influence, had offered a reward of 
$5,000,000 and five hundred thousand pack- 
ages of prunes for her safe return. 

And now it was not a mere mercenary 
movement, with expectation of monetary re- 
compense, which was so swelling, but the 
spontaneous demonstration of the great sym- 
pathetic heart of America, touched to the 
core by the loss of one of its loved ones. 
Already several European writers and pro- 
fessors of obscure and abstruse branches of 
learning were preparing paragraphs of caus- 
tic comment upon the "follow -the- leader sen- 
timentalism" displayed in this typically 
American outburst; one of these was in the 
hands of an (American) newspaper syndi- 
cate, to be published for the satisfaction of 
the Great American Inferiority Complex. 

But it was to the broadcasting stations, 
those most rapid and responsive mediums of 
information, that the public turned, and they 
continually reported most minutely the prog- 
ress of the search. To a nation eager for 
news, and new news, they responded with 
every available or imaginable detail of in- 
formation. What the police were doing, 
what the reporters said, who the abductor 
might be, every fact and every conjecture 
was instantly conveyed to the waiting mil -_ 

lions. And at Tapioca, Dandy Diavolo, an 
evil smile on his thin lips, stood hearing 
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The 
Sonatron 
eAmpli fier 
with 3 
I ed,White 
a,ad Blue 
¿Matched 
'PowerTubes 

c01 

The Newest Product 
of the manufacturers 
of the largest line 
of RADIO TUBES in the world! 

TO ADD 3 stages of amplification 
to any set, take one ntfnute to 

make one single-connection with the 
most amazing of all radio improve- 
ments -the Sonatron Amplifier! It 
will give you a new conception of 
tonalpurity,_and bring.in distant sta- 
tions with real volume and absolutery 
no distortion. Identify it by its Red, 
White and Blue tubes. See it at your 
dealer's -or write the nearest Sona- 
tron branch. 

May erns be used on crystal sets. 
Also furnished be dry cell sets. 

Sonatron type 400 -A Sonatron type 471 -A 
-Power Detector -Power Amplifier 

Replaces the old Replaces any 201 -A 

style 201 -A and 200 without re- wiring. 

and doubles volume Used in last audio 
stage, its low im- 

and distance. One pedance matches 
of Sonatron's 25 loud speaker, elimi- 
distinct tube types, nating distortion. 

Standard 
Quality 

SONMRON 
Products of 

SONATRON TUBE COMPANY 
Chicago. New York, Newark. N. J., Detroit 

Windsor, ont.. Can. 
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THE CRUISER 
5 tubes - - $100. 

Perfect quality reception, tonal range, great power, penetration 
and simplicity of operation are the owner satisfaction features 
of the new Bosch Armored and Shielded Radio receivers. 
The embodiment of perfect radio and quality in furniture is 
particularly emphasized in the Amborada, a seven tube receiv- 
er, completely Armored and Shielded in a manner developed 
by Bosch engineers. It is controllable with a unified station 
selector. This receiver is incased in the early American 
period cabinet illustrated in this announcement. The Cruiser, 
is also a perfectly Armored and Shielded receiver, of five 
tubes. Complete with a control system of remarkable sim- 
plicity, one dial station selector for powerful stations and two 
dial advantages when "Cruising the Air." To hear Bosch 
Radio is to realize that another great step toward perfect 
home entertainment has been accomplished. Look for 
the Bosch Radio Dealer or write us for his name. 

AMERICAN BOSCH MAGNETO CORPORATION 
SPRINGFIELD, MASS. Branches: New York, Chicago, Detroit, San Francisco 
Mtg. under patent applications of the American Bosch Magneto Corp. and licensed also under applications of the Radio Frequency Laboratories, Inc. 

There are five, six and seven 
tube receivers in the new Bosch 
Radio Line. Two cone type re- 
producers, the famous NoBattry 
"B" Power Unit and other 
i m p r o v e d radio necessities. 

THE AMBORADA 
7 tubes - - . $310. 

All prices slightly higher, Colorado and west and in Canada 
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Shielded Six 
The Shielded Six is one of the 
highest types of broadcast re- 
ceivers. It embodies complete 
shielding of all radio frequency 
and detector circuits. The qual- 
ity of reproduction is real -true 
to the ear. 
Behind the Shielded Six is corn - 
petent engineering. It is sensi- 
tive. Day in and day out it will 
get distance -on the speaker. It 
is selective. Local stations in 
the most crowded areas separate 
completely -yet there are but 
two dials to tune. 
These features - its all -metal 
chassis and panel, its ease of as- 
sembly, and many others -put it 
in the small class of ultra fine 
factory built sets, priced at sev- 
eral times the Six's cost. 
The SM -630 Shielded Six Kit - 
including all specified matched 
and measured parts to build this 
remarkable receiver - p r i c e 
$95.00. 
The 633 Essential Kit -contains 
4 condensers, 4 R.F. transform- 
ers, 4 coil sockets, 4 stage shields 
and the link motion -all labora- 
tory matched -price $45.00. 
Clear and complete instructions, 
prepared by S -M engineers, go 
with each kit -or will be mailed 
separately for 50c. 
The Shielded Six has been approved by 
Citizen's Radio Call Book. Radio Broad- 
cast and other prominent publications 
and newspapers. 

220 & 221 
Audio Transformer 
S -M 220 -the big, husky audio trans- 
former you hear in the finest sets -the 
only transformer with the rising low 
note characteristic that means real 
quality -not only on paper -but when 
you hear it. It is a power job -yet this 
finest of audio amplifying devices is 
sold, with a guarantee for but $6.00. 

The S -M 221 is an 
output transformer 
that will bring out 
the low notes on your 
present set. It should 
be used between the 
last audio tube and 
the loud speaker -it 
eliminates blasting 
and will increase 
speaker capacity for 
handling strong sig- 
nals without distor- 
tion, $6.00. 

Silver -Marshall, Inc. 
848 W. Jackson Blvd., Chicago, U.S. A. 

all ; but who shall say that some spark of his 
long -submerged better nature, touched by 
some impassioned announcer's cry, did hot 
kindle a flash of regret for the foul deed he 
was perpetrating? 

Whatever emotion was passing through 
the consciousness of Dandy was, however, 
cut suddenly short. Rita Romanoff, at last 
succumbing to the great strain and stress 
of her harrowing experience, shrieked a 
shrill shriek. Dandy tore the phones from 
his head with a terrible curse. "Woman, 
wouldst kill me, to die a lone death on bar- 
ren Tapioca ?" For Czechseal, with its 
marvellous sensitivity, picked up and ampli- 
fied many times the musical, sine -wave 
shriek of Rita, and to the ears of Dandy pro- 
duced a shock sufficient to stun any but the 
most case -hardened of professional rogues. 

A thought flashed into Rita's mind. If a 
cry uttered by her in her ordinary shrieking 
toile could produce such an effect, a shriek 
with all the power of her well -developed 
lungs might easily render Dandy unconscious 
and at his awakening she might be speeding 
away in Diavolti s own air- coupe, turning the 
tables on him in a way worthy of the best of 
her twelve -reelers. But Dandy sensed the 
gleam of triumph peeping out between her 
dark eyelashes. 

"Alta, viper, wouldst ruin me? The pretty 
bird must be better caged. A little gag, and 
her warble will change its tune." 

He strode to the desk near at hand, and 
from the drawer removed one of a number 
of small cartons. From this he took a gag, 
not the old- fashioned impromptu handkerchief 
used as either neckerchief or a silencing de- 
vice by the old -time Western villain, but a 
sanitary, individually - packed - and -wrapped 
apparatus, as efficient as modern science 
could produce; for Dandy prided himself 
upon employing the very latest methods. 
As evidenced, for example, by one of his 
quite recent pictures, "Red Radiation," in 
which a special beam -radio transmitter was 
modulated by a deadly red ray, to emanate 
from the loud -speaker of the well -known 
millionaire, Andrew Packard -in which plot 
he was neatly foiled by the timely installa- 
tion of a green filter by Harold Dare, in the 
guise of a rising young radio engineer suing 
for the hand of Packard's beautiful daugh- 
ter, worth millions in her own right, and 
heir to countless more. 

Opening the carton, Dandy advanced to- 
ward his helpless victim, an ugly sneer twist- 
ing his cruel features. Rita realized the 
purpose of the monster, and uttered shriek 
after shriek of protest and denunciation, so 
that the phones fairly danced with the re- 
production of her cries ; with the fierceness 
of a wildcat she fought off his attempts to 
fasten the gag over her rosebud mouth; but 
with the superior strength and skill of the 
professional he overpowered her ; unable to 
make a sound, she could only implore with 
her eyes that he remove the torturing gag. 
But Dandy's heart of stone was impervious 
even to such pitiful appeals. With a sneer, 
he replaced the phones upon his head, leav- 
ing beautiful Rita to suffer in silence. 

At beautiful Abalona Island, gem of the 
briny deep. Colonel Watt was seated be- 
fore his eighteen -tube hyper -superheterodyne, 
searching the ether for new foreign stations. 
The static was bad; and he found it neces- 
sary to fully advance the super -sensitivator 
before London was loud enough to be au- 
dible in the next block. A soprano was 
singing an operatic aria ; she paused, gath- 
ering full breath, and started a brilliant run 
in augmented sixths, ending on high E- 
sharp, and courageously holding the tone at 
the risk of a sprained diaphragm. "About 
1424," idly thought Colonel Watt ; for in 
his youth be had been a piano tuner, and 
so always thought in terms of vibrations and 
concert pitch. He started. The singer's 
tone seemed to change, by about 18 cycles. 
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STOP 
GUESSING! 

The wave length of stations 
are changing! 

THE "SUPERUNIT" SET 
TESTER will tell you wave 
length of any signal which you 
receive. It also can be used to 
test a set. Indispensable to 
service men and DX fans. 

This Tester operates from 
110 volts A.C. without any bat- 
teries. Sold by up -to -date deal- 
ers everywhere. 

$1022 
Hanscom Radio Devices 

Dept. B 

WOONSOCKET, R. I., U. S. A. 

;6: 

: THE PERFECT GRID LEAK ti 

Provides a noiseless range 4 
of grid leak resistance from 
3,4 to 10 megohms. Assures 

most effective grid ti leak resistance , 
value for all tubes. ' 
Small grid conden- 
ser (0.00025) is seo- : 
arate. Metal parts : 
nickel plated. One it 
hole mounting. % 

Electric Controlling Apparatus : } 287 Greenfield Avenue Milwaukee. Wis. 
% m. 

A NEW 
RADIO PLUG 

Simple to use, gives per- 
fect electrical contact with 
any style tip. 

Simply push cord tip 
through plug, loop cord 
and push tip back into 
plug. Sent postpaid 

on receipt of 50c 
CULVER -STEARNS MFG. CO. 

Worcester, Mass. 
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HERE IT IS ! THE NEW 
o 

Cooper/ mul° atop 

Good radio dealers in most cities 
have the Cooper "A" Battery 
Eliminator on display now. Price 
$87.50 (tubes extra), slightly higher 
west of the Rockies. 

DEALERS- JOBBERS 
The Cooper "A" Elimi- 
nator is the only device of 
its kind on the market. It 
has no competition. Limi- 
ted distribution and full 
protection to trade outlets 
insure legitimate dealer and 
jobber profit. Write for 
full particulars of our ex- 
clusive proposition in your 
territory. 

Actually Eliminates the "A" Battery! 

Operates Directly from the 
Light Socket! 

No Battery to Bother with! 

No Acids or Liquids to Replace! 

Needs No Attention of Any Kind! 

RADIO has been awaiting this day. The storage 
"A" battery with all its messy watering and charg- 

ing has at last been totally eliminated as a radio necessity. 
The Cooper "A" Battery Eliminator is entirely new in principle. It 
is unlike anything that has ever been offered the radio public. It 
actually eliminates the "A" battery with all its objectionable features - 
it operates directly from the light socket. The Cooper "A" Eliminator 
requires no attention of any kind -no battery to water or bother with 
-no acids or liquids to replace -none to spill and ruin costly rugs. It 
is not a power unit -it employs no trickle charger -it operates only 
while you operate the receiver. A simple throw of a switch and your 
current is on- tumble back the switch and the current is off. 

The Cooper "A" Eliminator operates on any make or type of receiver 
using 6 -volt tubes -it creates no noise of any kind -it gives you ever 
thing that batteries ever gave -and DIRECT from the light socket. 

SEND FOR THIS FREE BOOKLET 
We have prepared a very complete illus- 
trated folder describing the Cooper "A" Elimi- 
nator in detail. May we send it to you'. 

THE COOPER CORPORATION 
Radio Division -Dept. N 

CINCINNATI, OHIO 
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PRICE 
Complete with 

Raytheon Tubes 

$3500 

KOi rn, 

<eyó$ron 
. o,,np FLEUR :... 

KJY;O> .., 

B BATTERY ELIMINATOR 
Do away with troublesome, expensive, milky batteries, with 

acid, with stained carpets, with a dead radio just when you want 
it most. Install the KINGSTON B Battery Eliminator, and 
forget your battery troubles forever. 

The Kingston Eliminator is compact, trim, handsomely finished 
in black and nickel, and guaranteed not only to remove the battery 
nuisance, but to deliver clearer tone and increased volume. A trial 
will convince you. 

With the Kingston three different voltages are obtainable at 
the same time, each tap adjustable over a wide range, making any 
desired voltage from 5 to 150 possible and harmonizing perfectly 
with your own set. The Raytheon tube is used as a rectifier. The 
Eliminator operates without noise or vibration and will not heat, 
contains no acid or solution, is no trouble to operate and the oper- 
ation cost is so low as to be negligible. It will not get out of order. 

At Your Dealer's 

Kokonaomló ciññtácvmpany 

GEM TUBE 
A Guaranteed Radio Tube 

Within Reach of All 
A tube for it dollar Types QQ of $3 value. A 401A WI trial order will 400 ' convince you as it 
has thousands of 499 
others. (Blue or 499A Each 
Silver with Bake- 
lite Base). Send With Stand - 
your orders at once- and Base 

All Tubes 
Orders sent C.O.D. with UV. or 

parcel post UX Bases 
Dealers, Write for Discounts 

GEM TUBE CO. 
(Dept. N.) 16 Hudson St., N.V.C. 
108 West Lake St.. Chicago. Ill. 
Lafayette Bldg., Detroit. Mich. 

Special Library of Information 
on 

RADIO PATENTS 
and 

TRADE MARKS 

JOHN B. BRADY 
Patent Lawyer 

Ouray Building Washington, D. C. 

Cable address: 
RA DIOPAT 

Telephone: 
Main 4806 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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He listened intently. The tone was again 
pure and sweet, like that of a tuba in the 
cool morning at daybreak. Suddenly again 
sounded the discord. "A beat note," said 
Colonel Watt to himself, for his acute ear 
told him that something, somewhere between 
far -off London and beautiful Abalona was 
changing sweet melody into cacaphony. 

The singer stopped, and through the 
silence was heard a wavering whistle like 
that of a (listant radiocaster, except that 
it moved uncertainly, like the radiation of an 
ordinary blooper. But what distinguished 
it from the ordinary or garden variety of 
blooping was that through it sounded a rough 
growl. Plainly the wave was being modu- 
lated. The colonel disconnected the power- 
ful loud- speaker and donned his custom -built 
head -phones. He grasped gently, but with 
the firm touch of an experienced operator, 
the ultra -fine vernier. The wave shifted 
back and forth, crossing and re- crossing 
the narrow band where London held forth. 
Finally it settled, and the modulation was un- 
mistakable. Colonel Watt reached for the 
knob of his speech -clarifier, and with a 
light touch eliminated every trace of the 
carrier. 

Voices there were : two voices in angry 
altercation -a man and a woman, the one 
denouncing, the other pleading. He caught 
the words, " . . . . thou didst it! 
. . . . Dandy . . soulless fiend! 
. . . . Rita Romanoff, listen to reason! 

woulclst leave me to die on 
Tapioca? Dandy Diavolo, thou 
shalt rue this day 1 unhand -" 

But Colonel Watt, his quick mind instant- 
ly grasping the situation, had snatched up 
his telephone and was issuing orders like a 
stock- broker. 

Harold Dare was dining in his suite of 
rooms at the Hotel Grand Prix when the 
telephone jangled excitedly. The low, tense 
voice of Colonel Watt warned him that 
something unusual was in the air. Man of 
action that he was, he wasted no time in 
questioning. In two minutes his limousine 
was at the door ; in five he himself stood be- 
fore Colonel Watt. In a few crisp sentences 
the colonel unfolded the situation and out- 
lined the course of action. Already a fast 
launch was racing toward Tapioca, bearing 
a crew of grim -faced men, armed to the 
teeth and ready for any kind of desperate 
encounter; while in the colonel's hangar - 
garage a fast scout -plane was being made 
ready for flight. 

Dare donned a heavy flying coat ; the col- 
onel rang, and a young man similarly dres- 
sed appeared. Five minutes later the two 
were circling above Abalona while Colonel 
Watt, seated in his radio room, directed 
both 'plane and boat toward Tapioca, where 
Dandy stood sneering at helpless Rita Ro -. 
manoff, all unaware that the minions of law 
and justice were drawing tight the meshes of 
a net from which he might not escape. 

For the second time since its recent instal- 
lation Colonel Watt rejoiced over his 
twenty -meter break -in system linking his 
plane and boat to his headquarters at Aba- 
lona. On 14,285.8 k.c., his own wave, he 
could hear the launch on 14,286.3 and the 
plane on 14,285.3 ; while the operators on 
each could hear the others simultaneously if 
desired, as the frequency difference of only 
1,000 cycles placed all three easily within 
the audible range. On the plane everything 
was permanently locked in place, fixed capa- 
cities and heavy inductances insuring per- 
manency of wavelength. But should the 
frequency change, a slight re- adjustment by 
Colonel Watt and the operator on the boat 
easily restored the relation, so that an ideal 
3 -way system existed. 

While Colonel Watt checked the adjust- 
ments on his transmitters, his men were ap- 
proaching Tapioca Island, and as the launch 
slowly circled the island, Dare and his pilot 
were straining their eyes for a trace of 
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OF tiIAGNAVOX PROGRESS IN RADIO 

MAGNAVOX CONE SPEAKER 

About 3/4 

Actual Size 

. . . Stop 
Zook, Caen 

ADIO as you've never heard 
it before. The complete 

tonal scale can now be reproduced - 
with magical realism. The Jtlagnavox 
Cone Speaker does it. Every instru- 
ment in an orchestra is rendered true 
to type and tone -every note from the 
booming bass to the soaring treble. 

This is a new, important advance 
in sound reproduction. Don't confuse 
this speaker with any other cone. It is 
made under our exclusive patents. It 
inherits the prestige and perfection 
that came from making the original 
loud speaker and 400,000 since then. 
JVlagnavox dealers now giving contin- 

uous demonstrations. The small one 
(Cornell model) pictured here is $ 2 2.50. 
A larger model completely encased in 
artistic mahogany cabinet is $35.They 
operate with and improve any set. 
THE MAGNAVOX COMPANY 

Oakland, California 
R. S. Williams & Sons, Ltd.,Toronto, Distributors 
for Canada [not inc. British Columbia} Ssh @I926 
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ou 
be the fudge 
of its value - -. 

Dealers who sell the Majestic "B" Current 
Supply are confident that it improves recep- 
tion. So confident, they make you this unus- 
ual offer. Buy a Majestic today. Attach it to 
your set and use it for one week right in your own 
home. If, at the end of this time, you are not fully 
convinced that it gives you better radio performance 
-more dependable power at less cost -your money 
will be refunded! 

No Filament to Burn Out 
All the Majestic "B" Current 
Supply units are manufac- 
tured complete in our factory 
and are equipped with the fa- 
mous Raytheon Tube. (En- 
dorsed by numerous radio 
engineers and editors) which 
is a non -filament tube with 
full wave rectification, no 
acids or back surge. Teats of 
the Majestic "B" on theoscil- 
lograph demonstrate that all 
A-C hum is eliminated. 

Majestic Standard -B 
Especially adapted for sets 
having not more than seven 
201 -A tubes, or six 201 -A 
plus one 135.150 volt power 
tube. Popularly priced for 
the average set. Improves 
tone -betters reception. 
Price $32.50 
Nest of Rocky Mu. . . $35.00 

Majestic Super.B 
Capacity 1 to 12 tubes, in- 
eluding the use of 135.150 
volt power tubes. Complete 
with switch to control cur- 
rent from light socket. 
Price $35.00 
West of Rocky Mts. . . $3730 

Majestic Master -B 
Rating 60 mils at 150 volts. 
Particularly adapted for 
Radiola 25, 28 and 30 and 
Super heterodynes. Will 
operate all power tubes, also 
the new super -power tube 
UX-171 (180 volts). Un- 
equalled for sets having a 
very heavy current draw. 
Price $42.50 
West of Rocky Mts. . . $45.00 

Economical to Operate 
You couldn't want a better 
proposition than this. The 
MajestictB "Current supply, 
because of its unvarying 
constant voltage, gives you 
improved tone, greater vol- 
ume -all at the low cost of 
about one -tenth cent an 
hour. So you can appreciate 
that here is a practical radio 
investment. 

Your original purchase price will be returned 
through operating economy alone. 

I4ajesti ` 3 "Qirment Supply 
delivers pure direct current -Fror your light socket 

Give that set of yours the power it needs -power for 
any variation in tone. Then you'll have a new appre- 
ciiation of radio. You will have one delightful program 
after another - summer evenings- winter evenings 
-ALL the time! 
That's when your set is equipped with Majestic "B" 
Current Supply. Your set seems Alive with marvel- 
ous energy. You sense a new joy in radio. 
You at last forget its mechanics, for a simple switch releases 
all the power you need for any program. Power- clean- 
constant -abundant! Power that instantly responds to high 
soprano, and as easily brings you the full resonance of an 
orchestration! Easily attached to your light socket saving 
you constant bother and attention. -- SEE YOUR DEALER 

FOR DEMONSTRATION 

Grigsby -Grunow -Hinds Co. 
4572 Armitage Avenue Chicago, Illinois 

RADIO PANELS 
OF GENUINE BAKELITE 

Cut, drilled and engraved to order. Send rough 
sketch for estimate. Our New Catalog on 
Panels, Tubes and Rods -all of genuine Bake- 
lite- mailed on request. 

STARRETT MFG. CO. 
520 S. GREEN ST. - - CHICAGO 

FREE RADIO GUIDE 
NEWEST 1927 EDITION 

menus 
the 

a radio at startling low prices. es.eG Get `4 ?etc. 
the parts you want here and save money. itoorq o5 
The best in parts, kits, complete far- es w 
tory -built sets and supplies. Ordcrs filled same day re- 
ceived. Write for free copy NOW; also please send names 
of one or more radio fans. 
BARAWIK CO.. 542 Monroe St., Chicago, U.S.A. 

The ADVANCE fixed 
CRYSTAL DETECTOR 
Super- tested for sensitivity and 
permanent setting of gold point. 
Positively fixed. Finest construc- 
tion. 85,009 now in use and giv- 
ing perfect satisfaction. 51.50 --at 
dealers or by mail prepaid. Send 
name of nearest dealer with re- 
mitts nee. 

ADVANCE ELECTRIC CO., 
1260 W. 2nd St., Los Angeles, Cal. 

MURRAY UNIT 
REALLY ENDS TROUBLE 
For constant Radio "A" power; can be 
operated while set is in use. Simply con- 
nect tolight socket. No adjustment; no 

wires to change; no low batteries. 
Equipped with hydrometerin captor 

gravity test and 2 -amp. G. E., Tungar 
bulb. Delis- q ( credreadytouse. Y 

Bents Murray Distributor 
Wanted! 4837 N. tobey St., f, tilcA40 LIST 

50 

i 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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Dandy's cabin, so cunningly concealed by a 
clump of trees. It was the keen sight of 
Dare that first pierced the camouflaging 
canopy. Quickly he called to the launch; 
the boatsman dropped anchor, and Harold's 
plane swooped down alongside. A landing 
was spied by one of the men; drawing up 
and making fast, the forces of right stealth-. 
ily approached the little cabin, led by the 
dauntless Harold Dare. 

Two men were unreeling a cable leading 
to the radio installation on the launch, and 
a reporter was speaking into the microphone 
in his hand, faithfully reporting every move- 
ment of the party, while Colonel Watt's 
automatic modulator- rebroadcaster relayed 
all to the waiting millions. A photographer 
ground his motion -picture camera, and al-. 
ready a hydroplane waited nearby, ready to 
rush the film to the developing room, that 
the world might have immediate visual news 
of this great expedition. 

The eyes and ears of the whole civilized 
world were turned expectantly toward this 
little island of the Pacific, where the forces 
of justice were staging the final scene of this 
great heart -stirring drama. (As great, some 
critics have held, as that recent Romanino- 
Dare super- spectacle, "The Big Pomade," 
which broke all previous box -office records; 
"a performance as strong in heart appeal 

. . as has ever taken place before 
the eyes . of the American pub- 
lic," says Smith of the Watseka (Mont.) 
Tribune). 

And it was through radio, and the efforts 
of those skilled in radio, that this evil plot 
of the vile Dandy Diavolo was being 
brought to a happy denouement! This new- 
est great branch of science was again dem- 
onstrating its potential field of usefulness to 
mankind. The whole ether vibrated with the 
action of the drama which was coming to a 
happy climax at desolate Tapioca, where 
beautiful Rita Romanoff lay in the depths 
of utter despair, cheered only by the first 
few rays of the dawn, and all unknowing 
that the forces of right and justice were 
even at this moment speeding to her rescue. 

But in the little cabin, Dandy, a trium- 
phant leer upon his face, has already placed 
beneath the chair of beautiful Rita the 
bomb which is to end forever her career of 
defiance and scorn for him ; his hat upon his 
head, he dons his fur overcoat ; he fumbles 
for matches with which to light the fatal 
fuse, which will allow him to be safely on 
his reckless way before the explosion which 
projects Rita into the next world ; Rita, 
hope fled, still maintains the defiant attitude 
which, since her first days with the Viograph 
studio in the infancy of motion pictures, 
has eaten into Dandy's warped soul ; he 
finds a box ; he strikes a match ; the flame 
flickers, goes out ; he extracts another, 
strikes it -Rita titters only one quick sob, 
and -the door bursts open. Harold Dare 
flings himself upon Dandy Diavolo, scatter- 
ing the matches everywhere, while the 
others of the party, with a fine delicacy, 
leave to Harold his. man, and only loose 
the bonds of Rita. 

Dandy struggles with demoniacal fury, but 
years of hate and wickedness have left 
their mark; he is no match for courageous 
Harold Dare. In a trice the villain is 
tightly trussed. With a courtly bow Harold 
turns to Rita. who, overcome with gratitude 
and relief, falls into his arms in a faint. 
The cameras click ; a microphone is shoved 
into Harold's hand, and in a few well - 
chosen words he modestly reports what has 
happened, while Rita herself regains con- 
sciousness long enough to murmur reassur- 
ance to her world of friends that all is well. 

In every little hamlet and great city, from 
Topeka to Timbuctoo, from Tapioca to 
Tokyo, in every civilized clime and in wild 
Hollywood, millions upon millions of the 
admirers of Rita Romanoff vent their relief 
at the ending of the terrible suspense; while 
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A BfAüTIFllI(ONS011 

rorYOUR HOME 

GENUINE 
are recommended for use with Freshman Masterpiece Receivers. 
A special package containing -1 UX 112 power tube, I UX 200A detec- 
tor tube and 3 UX 201A amplifying tubes -matched and tested for the 
set in which they are shipped, is sold by Authorized Freshman Dealers. 

frWor1ds 
1 

It!dd!o( 

RCA RADIOTRONS 

.N¢w an4 ImprnveQ 
FRE5HMAN, 
NaASTERNEcF 
reeARISTOKRAT 

A one -piece Console 
of finely selected 

Genuine 
.Mahogany 

One of the finest pieces of furniture in which 
a radio receiving set has ever been installed. It 
is truly an aristocrat with its distinctive, finely 
proportioned lines and rich lustrous finish. 

Equipped With 
the finest of 

CONE SPEAKERS 
especially designed to bring forth the full merit 
of the new construction of the Freshman Master- 
piece circuit. Designed for the employment of 

the new UX -112 Radiotron Power Tube and 
the necessary "C" battery connection -all metal 
SHIELDED front and sub -panel. 

Sold on easy terms by Authorized 
Freshman Dealers, who also 

install and service them 

CHAS. FRESHMAN CO., INC., 
FRESHMAN BUILDING, NEW YORK 

2626 W. Washington Blvd., Chicago / 
Write for our beautiful new booklet illustrating 
and describing our 1927 Receivers and Accessories 
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Automatic! Unipower supplies "A ", and controls 
"B" power, automatically at the click of the set switch. 

Rich RADIO POWER 
that cannot fail 

DOES this sound like magic ? . . 

use your radio set night after 
night, yet never have your "A "pow- 
er fail! ... It probably reads like a 
fairy story to most radio users, but 
that is identically the kind of per- 
formance Unipower makes possible 
from your set! 

Never again need you approach 
your set fearing that the "A" bat- 
tery has run down -or worn out. 
With Unipower you click on the 
radio set switch with full confidence 
that it cannot fail. And Unipower 
never does! 

Three simple motions in three 
minutes make Unipower a perma- 
nent part of your set. Hook two 
wires to your set, plug in on a light 
socket, and Unipower is connected. 
Then - forget completely "A" bat- 

teries and the trouble they cause. 
Begin to enjoy the thrill of undis- 
turbed reception that only Unipower 
can give. 

Unipower was designed by expert 
radio engineers. It first converts 
your electric light current into per- 
fect radio "A" power. Then, more 
important, it feeds that power to 
your set in the exact amount required 
for highest quality reception at all 
times. Unipower contains a Balkite 
trickle charger of Gould design. 

Any reliable dealer will demon- 
strate Unipower for you. Or a post- 
card will bring you complete 
information about the pioneer radio 
"A" power unit. 

The Gould Storage Battery 
Company, Inc., 250 Park Avenue, 
New York. 

RADIO "A" POWER THAT CANNOT FAIL 

nip ower 
A GOULD PRODUCT 

chrotect Q/our Set 
BIRNBACH BATTERY CABLE 

SIMPLIFIES THE CONNECTING OF 
RADIO BATTERIES 
SEPARATE COLORED WIRES 

5 Conductor Cable ei 'Soldered Terminals{ 
ALSO MADE IN -6-7 -8 -WIRE CABLES 

NOC 

Jmproûe Ql/our eceptiort.' 
BY PLACING YOUR LOUD SPEAKER ANY 

DISTANCE FROM YOUR RECEIVER._ 
20 k. Extension Cord with Connector */ 

UNITS 
SEND FOR FREE LITERATURE 

BI lkN B/ YCH RADIO CO. 
370-SEVENTH AVE. - NEW YORK CITY 

Learn Watchwork, Jewelrywork and 
Engraving A fine trade commanding a good sal- 

ary, and your services always in de- 
mand. Address Horological, Dept. 5, Bradley Insti- 
tute, PEORIA, ILLINOIS, for our latest catalog. 

Dealers! Send for our 
new 1927 Catalog. Con- 
tains nationally adver- 
tised high quality sets, 
kits and parts. 

Usa your letterhead. 

WesterslR,sidio có . 
134-136eW.Lake St.Ckicago.I11; 

ATENTS 
As one of the oldest patent 
firms in America we give in- 
ventors at lowest consistent 
charge, a service noted for 

results, evidenced by many- well known Patents of extra- 
ordinary value. Book, Patent - Sense. free. 
Lacey & Lacey, 631 F St., Wash., D. C. Established 1569. 
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at Abalona a great multitude gathers like 
magic, to await the return of their beloved 
idol. And as the dawn lights the east with 
rosy promise, Dandy Diavolo, helpless in his 
fetters, realizes that in the end, in life as 
well as every scenario, right must triumph 
over evil. In Dandy's own air -coupe, his 
intended victim and her triumphant rescuer 
are rising into the air; in their ears sound 
the congratulations of Colonel Watt, while 
the rescue party showers the blissful couple 
with cheers and the rice thoughtfully pro- 
vided by their prudent benefactor. 

Harold smiles at Rita, Rita smiles at 
Harold, and the clouds slowly hide the two 
from view. 

FINIS. 

Socket Arrangement 
for a C. W. Set 

(Controlled front page 518) 

ped auto -transformer can be used (as in Fig. 
2B.) The operator must be certain not to 
forget to reduce the filament and plate volt- 
ages when the small tube is substituted for 
the large ones, or he will be spending all his 
money buying new five -watters. 

BUILD FROM THE BEGINNING 
If the amateur tries this plan of beginning 

with a small tube and adding larger tubes 
when he can afford them, he should build 
and wire the transmitter for the large tubes 
ill the beginning ; so that he will - iot have to 
rebuild when they are acquired. The in- 
ductances, condensers, wiring, and meters 
should all be designed for a 100 -watt set, so 
that no parts will have to be replaced later. 
The meters will be rather laége to use with 
a 5 -watt tube, but they will do all right. The 
use of large wire or tubing in the induct- 
ances and wiring is unnecessary for the .5- 
watt tube, though it will add greatly to the 
efficiency of the set when this tube is used. 

The same arrangement of tube sockets as 
ill Fig. 1 is shown with the filament circuit 
completed iIi Fig. 3; this is a loose -coupled, 
shunt -feed Hartley circuit, which is about 
the best to use for amateur C.W. transmis- 
sion. 

All the data on the sizes of condensers, 
coils, and meters for the construction of a 
40 -meter C.W. transmitter are shown in the 
drawing. The sizes given need not be fol- 
lowed exactly, of course, but are offered 
merely as suggestions. Even the circuit is 
optional ; this arrangement of sockets can 
be used with any regular C.W. circuit. It 
can be changed, if desired, and a 50 -watt tube 
socket put in the center with a 5 -watt socket 
on each side of it. This will allow the use 
of 5, 10, or 50 watts at the will of the op- 
erator. The cost of the tubes will be much 
less with this arrangement than with the 
other, or two 50 -watt and one 5 -watt tubes. 

THE PINCH OF POVERTY 

"They say Jones is dead -broke." 
"He is. He couldn't ao =' for the upkeep of 

a crystal set." 
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Na -Ald Quadruple 
Horizontal Control Unit 

Na -Ald Truphonic 
Catacomb Assembly 

A 7 -Tube Set 

Two Na-Aid Products 
Bring Ease and Rapidity to Set Building 

Complete Sets -Professional in appearance and certain 
in results 

THE Na -Ald Truphonic Catacomb assembly plus the Na .Ald 
Localized Control Unit permit the quick easy construction 
of radio sets which are professional in their appearance 

and certain in their results. For the seven -tube set illustrated, 
other parts needed are only a grid leak and condenser, any type 
of radio frequency coils, rheostats and a few minor fittings. 

Truphonic Amplification gives to these sets a quality of repro- 
duction beautifully clear, exquisitely precise and at an excep- 
tonal volume. It is a new invention based on a new principal of 
amplification. 
The Na -Ald Truphonic Catacomb Assembly consists of a lac- 
quered steel box 2" high, 2/" wide and for six tubes 12/" long, 
and for seven tubes 14 ;4" long. Three Truphonic Couplers, a 

Gang Mount Socket, an output unit for protecting loud speaker 
when power tube is used in last stage and cables for attaching 
batteries. Gang Mount Socket fits on top of box. The contacts are 
firm, positive and universal. The socket panel has unique wir- 
ing. There is one piece of metal for all common filament and 
continuous metal from plate and grid terminals to connected ap- 
paratus. This clever arrangement allows any hook -up to be 

used and any set layout to be employed. At the same time, 
short leads can go direct to the R.F. circuit, and no connections 
need be exposed except those to coils and condensers. Thus wir- 
ing is reduced to a minimum. The number of soldered joints 
vastly decreased. Time and labor cut by half. And, the result 
trim and smart in appearance. The entire audio frequency cir- 
cuit is shielded in this small box. 

The Na -Ald Localized Control Unit has all the advantages of 
single control without sacrificing any of the benefits and ef- 
ficiency of multiple control. The condensers on a common axis 
are rigidly mounted on a chasis parallel to the panel. Each con- 
denser is a separate unit which is wired as in multiple control. 
The tuning drums are grouped together and controlled through 
one opening in the panel. All can be moved together by three 
fingers of one hand, or each can be moved separately. No con- 
tact with panel makes possible the use of any panel material. 
The user of this remarkably simple tuning device is able to go 
from station to station as easily as turning the pages of a book. 

Truphonic Catacomb Assembly 
No. 306 with six sockets $20 
No. 307 with seven sockets 22 

Truphonic Couplers, Individual . $5.00 per stage 
Truphonic Output Unit No. 301 . 5.00 " " 

Na -Ald Localized Control Unit 
Double No. 2172 . . . .. . $8.00 
Double No. 2170 . . . . 10.00 

With Tickler Controls 
Triple No. 2173 10.00 
Quadruple No. 2174 15.00 

For further information write- 

Alden Manufacturing Company 

Alden Processed 

p 
Sockets and Dials 

A-AID Dept. K22, Springfield, Mass. 
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NOBA1TRY 
"B" POWER UNIT 

Backed by the Bosch reputation for precision built electrical equipment, the Bosch NoBattry comes to you as a thoroughly satisfactory power unit for supplying "B" current to your radio -a final answer to an insistent demand. The NoBattry ap- 
peals to both the skilled and the unskilled in radio because it is personally safe to 
use -mistake proof, cannot burn out tubes. Powerful enough for any set up to 
10 tubes and with the broadest range of capacity -90 to 135 volts or better 
of "B" current. Bosch NoBattry is entirely automatic, and gives unvarying 
power to keep the set at top efficiency. No AC hum, no chemical action noises, 
no filaments to burn, no acid to renew, no adding water. The new Edition 
3 Bosch NoBattry not only puts an end to all `B" current supply troubles, 
it also improves the volume and tonal quality of all reception. It allows 
you to use your set to its full capacity for seeking out those distant sta- 
tions. The Bosch Radio Dealer near you will gladly demonstrate the No- 
Battry for you - we will be pleased to send you his address if you write us. 
Ed. 3 for Alternating Current $55. For Direct Current $42 

All prices slightly higher, Colorado and west and in Canada 

AMERICAN BOSCH MAGNETO CORPORATION 
SPRINGFIELD, MASS. Branches: New York, Chicago, Detroit, San Francisco 

DEALERS & SET BUILDERS 
It Mill pay you to investigate and build sets with our 
amazing new transformers. Highest efficiency, per- 
fectly tuned and matched to exact peak. Designed for 
high power receivers. Also manufacturers. of T.R.F. 
receivers and highest quality tubes and accessories. 

IMPERIAL RADIO CORPORATION 
2466 Lincoln. Ave. Dept. A. Chicago, III. 

Exclusive distributors of H.F.L. Transformers. 

NEWEST 1927 EDITION 
Phmcs the latest circuits. the newest develop- ¿,q . 

merits in radio at startling low prices. Get 
'. the parts you want here and save money. lfooMYOS/ 

Tite hest in parts, kits, complete fac- 
tory-built sets and supplies. Orders filled same day re- 
ceived. Write for free copy NOW; also please send names 
of one or more radio fans. 
BARAWIK CO., 542 Monroe St.. Chicago, U.S.A. 

For "UV" or UX Type Tubes 
NEW KLOSNER UNIVERSAL SOCKET 

Hexagonal shaped holes for large prongs, 
spring grip terminal lugs, and ease in mount- 
ing make it the socket leader for 1926. 

KLOSNER RADIO CORPORATION 
1022 East 178th Street - New York 

PATENTS 
DON'T LOSE YOUR RIGHTS 

Before disclosing your invention to 
anyone send for free blank forte 
"EVIDENCE OF CONCEPTION" 
to be signed and witnessed. 

LANCASTER & ALLWINE 
Reg. Pat. Attys. in U. S. and Canada 
270 Ouray Bldg.. Washington. D. C. 
Originators of the form "Evidence 

of Conception" 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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From Coal to Electrons 
l (Continued front pa 9 a 468) 
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18.8% of the energy originally in the coal 
available. 

CHARGING THE BATTERY 
Now that the current has been generated, 

we encounter further losses which origin- 
ate in the necessity of transmitting and dis- 
tributing of the electric energy generated. 
Ordinarily we do not utilize the house cur- 
rent directly for heating the filaments of our 
radio tubes ; we use radio storage batteries. 
And we encounter losses in the chargers 
used for charging the storage batteries. If 
a 110 -volt D.C. line is used to charge the 6- 
volt battery, the efficiency is in the neighbor- 
hood of 10 %. With alternating current, the 
efficiency is somewhat higher. It varies 
from 20 to 60 per cent. in commercial charg- 
ers. Assuming an average value of 35 %, 
we have left only 6.58% of the original en- 
ergy. 
. Since, we can never hope to get out of 
bur storage batteries as much energy as we 
put into them, this represents a further en- 
ergy loss which we must contend with in 
our transformation of coal to electrons. 
Conservatively the above losses may be 
placed at 25 %; which losses when added to 
the losses encountered in the preceding op- 
erations will leave less titan 5% of the en- 
ergy inherent in the original source of our 
energy, namely, coal. 

In supplying the filaments of our tubes 
with current, in order to produce a heating 
effect and obtain electronic emission, we 
place controlling resistances or rheostats in 
series with one or the other of our storage 
battery leads. Usually, these regulating re- 
sistances are placed in parallel with each 
other, but in series with the tube filaments 
that are to be controlled. 

IN THE FILAMENT CIRCUIT 
The combined filament circuit of any radio 

receiving set is made up of useful resis- 
tances (such as the resistances of the tube . 

filaments) and resistances in which energy 
expended is actually energy lost. 

The total energy supplied to the filament 
circuit of a set equals (in watts) the battery 
voltage multiplied by the amperage flowing 
out of the storage battery. A part of this 
supplied energy is lost in the controlling re- 
sistances, the amount being dependent upon 
the filament- circuit arrangement, as well as 
upon the settings of the variable filament - 
control resistances. In addition to this 
there are losses which may be attributed to 
useless heat radiation and light emission that 
can not be avoided, whenever resistances 
are being heated. 

The energy loss in the filament circuit of 
the average five -tube set is very nearly 
35 %. Considering this loss we can easily 
see that only about 3.18% of the coal energy 
used in the electric generating plant is ac- 
tually used for heating the filaments of our 
radio tubes. It can thus be seen that more 
than 96% of the energy of the coal is lost 
in the various processes of transformation 
of the potential coal energy into the heat 
liberating free electrons, without which 
modern radio is not possible. 

PASSING THE CHAPEAU 
French gendarmes are collecting subscrip- 

tions from local radio fans for the support 
of Radio -Toulouse, according to the 
Wireless World. The only station over here 
which might have been justified in following 
this system, would have been old "KOP," 
of the Detroit Police force, but the Detroit 
citizens would probably all have "kicked in" 
if the coppers càlled collecting coppers. 
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QA-o tears in these tunes! 
Unless, perchance, they're tears of joy. For there's only 

unalloyed pleasure in a set kept at its lively best with a Recti- 

gon. Your batteries are charged with ease and convenience. 

But more than solid comfort - there's no costly grief. You'll 

shed no agonizing tears because of spoiled furnishings, ruined 

clothes. You can do your charging wherever you wish. There's 

nothing in a Rectigon to spill or burn. No acids, no chemicals 

-and no moving parts. 

when you do your own charging with 
No noise as it charges -not 

a bit of fuss. Not even 
a murmur that would 
disturb the mildest 
slumber. 

Saves its cost in short order - 
Count the dollars spent 
in a few trips to the serv- 
ice station and you'll 
hotfoot it for a Rectigon, 
for the good it does your 
pocketbook as well as 
your batteries. 

'+naps on in an instant -Just 
plug into the light socket, 
snap on the terminals. 
Saves service station 
bother. Spares interrup 
tions caused by absent 
batteries. 

Charges both "A" and "B" 
batteries- Keeps both 
packed with power. Bull, 
is used for `B" battery 
charging and it is en- 
closed, like all other 
parts, in metal, safe 
from accident. (Recti- 
gon charges automobile 
batteries, too.) 

Perfect safety for your set- 
' If you tune in while 
you're charging there'll 
be no harm either to set 
or batteries. Nor will 
batteries be discharged 
if anything happens to 
the current while your 
Rectigon's attached. 

The westinghouse t 
B atter karger 

No Storage Battey+ Radio 
is Complete 

Without a Rectigon 

THE RECTIGON'S a superb Westing- 
house product. Things you can't see, 
like extra heavy insulation, things you can see, like the 
durably enameled case -all are of highest quality. 
Westinghouse also manufactures a complete line of radio 
instruments, and Micarta panels and tubes 
WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 

Tune in on KDKA - KYW - WBZ . KFKX 
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25 °° 

the 

SONOCHO R 
CONE 

There are, of course, cheaper loudspeakers than Sonochorde. But 
they do not utilize the super -powered, patented amplifying unit 
only found in this matchless Cone. Besides the exclusive unit 
with its greater tone range and volume, Sonochorde is beautiful 
beyond comparison, furnished in three models. Octagonal in out- 
line, with rich wine -colored cone of silk and handsome frame 
finished in semi -gloss mahogany, Sonochorde is indeed "the 
Speaker of Eloquence." See and hear it at your Dealer's. 

Write for the complete Sonochorde Story 

Boudette Mfg. Co., Chelsea, Mass. 
Designers and Manufacturers of the Sonochorde Cone 

Factory Representative 
Hastings Electric 

Sales Co. 
42 Binford Street 

Boston. Mass. 

Note how 
back of 
each Sono. 
chorde i s 
protected 
against 
possible 
damage. 

Floor 
Standard 
Model 

Full 5 feet 
in height, 
mahogany 

frame and 
stand with 
all Sono- 
chorde tea- 
toms. 

Price $35 

Wall 
Model 
This 

beautiful 
design 
may be 

on 
the wall 
like a 
nicture. 

Price $27 

Jr* 

All Specified Parts 
FOR THE 

World's Record 
Super 9 and 10 

Send for free catalog of all the parts needed for 
these marvelous. receivers that have made four 
world's records. We have in stock complete sets of the exact parts used by the designer - -üì his 
original receiver. Verification of records sent 
upon request. Write today! 

THOR RADIO MFG. CO., 
318 Crilly Bldg. Chicago 

Rubber Covered Insulators 

Neat and efficient. For antenna, ground and 
for lead in wires. Small screw starts readily 
and makes finished job. Great improvement ove 
ordinary large. unsightly insulators. They keel 
the wires in place and out of the way. Packen 
10 in a box, 25c at your dealers or direct from us. 

CULVER -STEARNS MFG. CO. 
Worcester, Mass., U. S. A. 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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The B.B.C. in the 
Melting Pot 

from pays' 475) 

of the greatest mistakes the administration 
could make. 

DAMAGE TO RADIO INDUSTRY 
Thus, everything is in the air and thor- 

oughly unsatisfactory. It was not anticipated 
that the administration would allow the sum- mer recess of parliament to. interfere with 
the appointment of commissioners, and 
there is 110 reason why it should, but it has already announced that the appointments 
will not be made public until parliament re- 
assembles in the autumn. Apart from the suspense of such a procedure, it does not give the appointees time to thoroughly 
familiarize themselves with their new duties 
before taking over control on Dec. 31. 

The suspense has caused the radio indus- try to re -open its campaign of protest 
against the fact that it is not receiving any representation on the commission of control 
of the new B. B. C. The broadcast listeners, 
as represented by the Wireless League, are doing the same. Both have interests at stake, and the present unsettled state of af- fairs and the obscure future of broadcasting 
is their justification. 

The old B. B. C., as described above, an- nounced its intention to replace the present 
stations by new high power stations. It has 
so far been unable to proceed with this plàn 
owing to the withholding of funds by the government and it is not yet known what 
the policy of the new Broadcasting Corpor- 
ation will be, and whether the government 
will disgorge the accumulated funds, or 
whether the treasury will commandeer them for other purposes. 

In September the radio season will com- 
mence with the annual radio exhibition in 
London, but how are the manufacturers to 
know, under these circumstances, what type 
of set to exhibit and put into mass produc- 
tion? And how is the listener to know what 
type of set to buy? 

There is at present one British broadcast- 
ing station, Daventry, which operates outside 
the normal broadcast waveband, on 1,600 
meters, and all receivers now have to be 
designed with interchangeable coils to take 
in this station. Nobody can tell whether the 
new broadcasting authority will introduce a 
new policy which will do away with the 
1,600 meter wavelength, or perhaps estab- 
lish more stations on other long wave- 
lengths, or perhaps even introduce ultra - 
short wave broadcasting. 

Broadcasting is so new a science that it 
is still far from becoming stable or satur- 
ated. Much progress remains to be made, 
and the old B. B. C. was steadily and logic- 
ally making it. Now this orderly progress 
in England has been interrupted and the 
whole broadcasting service put into the 
melting pot. Whether it will emerge re -in- 
vigorated, ready to make further rapid 
strides in development, or whether it will 
crawl forth only to die an early and ignom- 
inious death, still remains to be seen. In 
the face of governmental interference of 
the nature outlined, the future prospects of 
British broadcasting are none too bright. 

FOR THE BLASE 
Sophisticated fans who are bored may be 

able to get a kick out of broadcasting yet, 
if they go . to the trouble of tuning in the 
Atlantic Automobile Company's station at 
Anita, Iowa, on 273 meters. This station. 
until recently known as KFLZ, has changed 
its call letters to KICK. 
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fieAMRAD atteryType 

Powel Crosley Jr. has so definitely 
applied his successful methods of mass 
production to Amrad developments 
that thousands of radio buyers will be 
able this season to purchase the super- 
lative Amrad Neutrodynes at prices 
most unexpectedly low. 

From an engineering point of vies 
Amrad has few equals, in experience. 
equipment and in skill. 

This beautifully two tone finished 
Battery Type set performs uncannily. 
Selectivity, tone and volume are all 
that can be desired. Crosley produc- 
tion has eliminated unessentials. Vital 
parts are the finest. It has already 
proven a great suede- -. 

NEUTItO1JYNL 

for ;et and Conetable with 
buit - -in speaker %%Melt match- 
, and holds all batteries. 

MODEL 

LAMP ASET 
e JIMRAD 

S-522 

y%' 
-/e e 

NEUT1\O DYNE 

MODEL AC5 

This is one of radio's GREAT achievements. All power 
for this set is taken from an electric lamp socket. Do not 
confuse with battery eliminators. Exclusive patented de- 
velopments enable Amrad to present a batteryless radio at 
prices it least one hundred dollars or more under the prices 
of other sets in which the replacement of batteries has been 
eliminated. This set operates from a special power unit 
which gives unprecedented tone reproduction. 

The Amrad Power Unit operates only as the set 
is being used. Voltages are always correct values. 
Exclusive Mershon condensers of 90 mfd capacity 
produce smooth, clear, lucid tones. 

The set uses four UX -199 tubes and one UX -112 power 
tube. Operates on 60 -cycle 100 -120 volt a.c. current. 
Power unit uses two UX 216 -B Rectron rectifier tubes 
to supply plate current at maximum B voltage of 135 

as well as filament current for tubes. 

Many critics find a new enthusiasm for 
radio as a result of the powerful, constant, 
neverfailing energy this apparatus sup- 
plies. The set delivers the utmost in radio 
enjoyment at an almost unbelievable price. 

l'nmbioed "Itli manchinS 1'one- 
table in which is built loud 
speaker, the entire outfit selh 
for 

Dealers Wanted: Full details of Arnrad 
proposition upon application to us or 
direct to your jobber. Please mention 
RADIO NEWS when writing. 

%/O///,,,,/i 

AMRAD CORPORATION, Medford Hillside, Mass. 
NEUTNODYN ES 

www.americanradiohistory.com

www.americanradiohistory.com


552 

GREATER DISTANCE 
FINER SELECTIVITY 

GREATER POWER 
with 

SUPER -SENSITIVE 

INDUCTANCE UNITS 

TUNED RADIO FREQUENCY KIT 
$12.00 

The Aero Coil Tuned Radio Frequency Kit illustrated above will positively im- 
prove the performance of any receiver. Patented Aero Coil construction'elim- 
mates radio frequency losses and brings tremendous improvement in volume, 
tone and selectivity. 
Kit consists of three matched units. The antenna coupler has variable primary. 
Uses .00035 condenser. 8 -page color circuit, layout and instruction sheet for 
building the supersensitive 5 -tube Aero -Dyne receiver packed FREE with each 
kit. Extra copies, 75c each. - 

LOW WAVE TUNER KIT 
$12.50 

Completely interchangeable. Adopted by experts and amateurs. Range 15 to 
130 meters. Includes three coils and base mounting, covering U. S. bands, 
20, 40 and 80 meters. You can increase the range of this short wave tuner 
by securing coils No. 4 and 5. Combined range of 25 to 150 meters. Both in- 
terchangeable coils fit same base supplied with short wave kit and use the same 
condensers. Coil No. 4 price $4.00; Coil No. 5 price $4.00. 

These Aero Coils are available at your dealers. Get yours today! 

AERO PRODUCTS, INC., 
Dept. 105, 1772 Wilson Avenue Chicago, Illinois 

BOLdTON° Speaker $18.00 
-Patented touai chamber gives violin mellowness; 
high, low notes. New principle. Beautiful wal- 

nut cabinet 
-Order it; test it 3 days in comparison with 
others. If you don't like it better, send it back 
and money will be refunded. Write us. 

ARTHUR BOLTON CO. 
1924 -19th St., Santa Monica, Calif. 

,FREE RADIO GUIDE 
NEWEST 1927 EDITION 

Shows the latest circuits, the newest develop- 
ments in radio at startling low prices. Get 
the parts you want here and save money. 
The best in parts, kits. complete fac- 
tory -built sets and supplies. Orders Idled same day re- 
ceived. Write for free ropy NOW; also please send names 
of one nr more ,adio fang, 
BARAWIK CO.. 542 Monroe St., Chicago, U.S.A. 

/1000-VPS 
- e 

C. L. PARKER 
Ex- Examiner U. S. Patent Office 

Attorney -at -Law and Solicitor of Patents 
McGill Building, Washington, D. C. 

Patent, Trade Mark and Copyright Law 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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The Meaning of Music 
(Continued from pug,' 492) 

to describe, hard to make you feel. It is 
something you must experience for yourself, 
and once you have caught it, you will never 
misunderstand again. Those of my readers 
who have been thrown ino an ecstasy by 
a phrase of music, by the lilt of a melody, 
or. the deep - emotional intent of a chord, 
know what I mean. Perhaps it will help 
others, if -I tell you this : . ; 

Great music is not recognized as such by 
a trick or a freak of fate. We do riot put 
our hand into a grab bag and say -"Nûmber 
one is great, number. two is . not -now let 
us see, number one is Beethoven's Moonlight 
Sonata ; number two is Hot Mama." Oh 
no! We term a thing of music great, only 
after it has been tried by time and found 
not wanting. . - 

I will give an absolute test by which 
each of you can judge for yourself the 
greatness of a book, a musical composition 
or any. artistic production. How tong can 
you hear it? 

THE TEST OF TIME 
Think back a moment now. What song 

was . it you were singing a while -_ back - 
some popular music, ballad, ragtime blues, or 
something else? Where is it now? Do you 
feel you couldn't bear to hear it again? 
You .know the sort of music -which when 
you heard it first 011 the radio, you thought 
it was the cat'sd- which after a while, you 
couldn't stand! Well, that is not great 
music. 

But now, think of some lovely song you 
have known for years, which continues to 
thrill and move you. It need not be one of 
opera, or concert. Perhaps it is "Annie 
Laurie," or "Ben Bolt," or "Believe Me If 
All Those Endearing Young Charms." 
That's great music. 

The secret of it all is plain. The more 
the composer felt when he wrote, the more 
you feel. If he was deeply stirred and had 
the genius to express that emotion, you will 
feel it too. You can't expect a man who 
writes a song to sell it, and who is most 
concerned about his royalties and how the 
public will "take it," to be very happy or 
sad in his mood of creation. 

Franz Schubert never made anything out 
of his songs. But he wrote them because 
he would have burst with them if he had 
not let them Out. Schubert is immortal. 
,Tack Jones, whose red -hot song is just off 
the press. may make a million, but he'll not 
be remembered long. 

THE LANGUAGE OF MUSIC 
A moment ago, I said that you feel what 

the composer felt. Yes! The more as you 
are able to listen with imagination wide 
open. Perhaps you don't know how to do 
that. Perhaps, like so many others, you are 
in the habit of fighting relaxation and imag- 
ination. An infant, who has no "repres- 
sions," will cry or laugh according to the 
mood of good music. Little children will 
tell you the story they "see in imagina- 
tion," while they hear it. 

Every good piece of music is telling a 
story ; I won't take the time and space here 
to go into the how and why. Another month 
I shall. But in the meantime I've prepared 
a book for the New York Edison Hour, 
which WRNY broadcasts each Tuesday 
night. It is called the "Arabian Nights' 
Radio Entertainment," but I really might 
have termed it "Moods in Music." It gives 
twenty or more programs of Edison Hours, 
each of which is devoted to a mood or pic- 
ture. It brings into actual expression that 
something which is hinted at above. It 
shows how to use your imagination in listen- 
ing to músic. After you've heard just half 
of the Edison series, you'll never again be 
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the ci n es t 

MUSICAL PERFORMANCE! 

Amplifying transformers. 
Impedance amplifiers. 

B- eliminator transformers. 
Power amplifiers. 
Transmission equipment. 

AFTER painstaking research, 

v - 44 seeking the ultimate in mu- 

4 i sical performance these receiving 

Perkes N set manufacturers have all chosen 

,Se4 Z Thordarson amplifying transformers 
as the finest to be had. 

ft e1'2C áñd 
mangy/ others 

/ollo7i' the lead of'the loaders - 
Build or replace with 

TtIORDARS ON S 
AMPLI FYI lei G 51/4 TRANSFORMERS 
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RAYTHEON made a vital contribu- 
tion to the development of better 

B - Power by producing the Raytheon 
Rectifier tube, Type B, based on the 
gaseous, non - filament principle, and 
therefore giving long life to the B -Pow- 
er unit. 

But Raytheon did not stop with the 
Type B tube. As a result of the con- 
tinued research of the remarkable Ray- 
theon Laboratory, Raytheon has re- 
cently announced a new Type BH tube, 
with a capacity of 85 milliamperes, more 
than enough to supply current for the 
filaments of type 199 receiving tubes, 
connected in series. 

The article in Radio News on the 
Browning Drake Receiver with the 
Lynch Power Amplifier calls for this 
new Raytheon Rectifier, Type BH. You 
will find it of interest. Raytheon is the 
Heart of Reliable Radio Power. 

RAYTHEON MANUFACTURING 
COMPANY 

Cambridge, Mass. 

RAYTHEON 

Radio .2Vezcs for November, 1926 

The Musical Notes -"Bas " "Medium- Low ", "\fiddle" and 
'. ltigly" -fly forth on the ether wares to entertain people in 
homes far and near. 

rj. 
IIIIIìIIill. 111111111111 

Isut alas! This home has a set equipped with common am- 
pltfyng transformers which "fence out' both "Bass" and 
'High" Notes. Should they manage to "squeeze through" 

they'll be distorted or weakened, 

.. N 

Consequently. Only "Medium Low" and "Middle' Notes pars 
through with ease, and the program doesn't sound as natural 
as it would were "Bass" and 'High" Notes also present In 
full volume. 

Coming, however, to the home using a pair of Jefferson "Con - 
certOnes" in the set, the entrance la found wide open to AM, 
of the Musical Notes. They pass through without difficulty 
and are evenly amplified. 

(Jefferson 
"Concer$ones" 
do not lose. distort or 
blast" a n y 

notes from the 
lowest to the 
highest audible 
to human 
ears.) 

As a result, all the Musical Notes -evenly amplified-- 
mine forth In proper unison as they left the broadcasting 
studio. You, too, will be very much delighted with the 
more natural tone and life -like reproduction of your 
programs. 
SENSITIVITY is also increased and long distance 
reception is improved by these new large -size Jell - 
ersons. Only $6 each at the stores. Install a pair 
and make your set a 1927 model in quality of tone! 

!deal for use with the new Power Tubes! 

JEFFERSON 
Conti rfone, 
CAL -2 SEALE D)AUDIO F2EQUENCV TRANSFORMERS 

FOR YOUR LYNCH POWER AMPLIFIER 
USE THESE JEFFERSON UNITS 

Jefferson Poo- Amplifier and BSupply Transformers and 
chokes for the Lynch prover amplifiers mentioned In this la- ce: No. 5 Tran..fvrnrer, $7; No. 356 Choke, $4; No. 
are choke (Tone Filter,. $5. 

/>'4 oat rem otl1J,, ppyour 
tuheJ fmmthefet --- 
KEEP TUBES LIKE NEW-CHARGE 
THEM MONTHLYandALLAT ONCE 

'l'ubrs gradually weaken with use- as do batteries. Once a 
month Wads Jefferson Tithe Charger to light sorbet and 
rrancrt midi sit fnr 10 minutes. Keep 201 -A or UV -190 
type tuber li kv new -at full elttelency. Itelurenate run- 
down tubes. Imp, orrt reception with longer life of tuber 
and batteries oid be smith many times the price to Toit. 
Guaranteed. 

JEFFERSON TUBE CHARGER ç0 
Makes It nosy Ir, el oularly rharge tubes, all st ruer. In your 
vet. ai /mine 1 {iiJO, tinnotch reception eery ntgtL Oet 
roi; from dealer today blade only by Joffcrron. 

Send For Latest Literature 

Jefferson t iC Mfg Co. 
4rgeszinm,ufacltarrs of small fruruk:nnrrs 

54l 50. GREEN ST CNlCAUO,ILI, U. ¡.A 

The Browning - Drake with Lynch Power Amplifier 
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ELECTRD 
Used and Endorsed by Leading Radio Authorities 

TheNeELECTRAD 
Royalty Variable High Resistances 

Licensed by Technidyne Corporation under 
U. S. Patent 1593685, July 27, 1926 

ELECTRAD Royalty, the original wire -wound high re- 
sistance, is the choice of engineers and technicians who 
demand dependable and accurate resistance in ranges 

exactly adapted to their requirements. The new ELECTRAD 
Royalty High Resistances embody several important refine- 
ments. All ranges dissipate three watts. Note these exclusive 
features of superiority: 
1- Resistance element is not exposed to any mechanical operation. 
2- Electrical contact is made positive by metallic arm on wire -wound 

strip. 
3 -The same resistance is always obtained at the same point. 
4- Resistance value is under control in process of manufacture and 

does not change in use. 5- Entire range of resistance is covered with less than a single turn 
of the knob. 

6 -There is no mechanical binding and shaft is turned smoothly over 
entire range. 

Select the Range That Fits Your Needs 
Type A-1/10 to 7 megohms. 
Type B -1500 to 100,000 ohms. 
Type C -500 to 50,000 ohms. 
Type D- 10,000 to 700,000 ohms (De- 

tector control for B Eliminator). 
Type E- Compensator - 500,000 ohm 

Potentiometer. 

Type F -0 to 2,000 ohms. 
Type G -0 to 10,000 ohms. 
Type H -0 to 25,000 ohms. 
Type J -0 to 200,000 ohms. 
Type K -0 to 5000 ohms. 
Type L -0 to 500,000 ohms. 
Type E -$2.00 -All other types $1.50. 

nin 

r ELECTRAD 
Parts Specified in 

e Lynch Socket Power 
Amplifier Hook -Up 

I ELECTRAD Royalty Variable High 
Resistance -Typo C, 50.000 ohms. 

I ELECTRAD Royalty Variable High 
Resistance -Type H, 25.000 ohms. 

I ELECTRAD Royalty Variable High 
Resistance -Type L, 500,000 ohms. 

6 ELECTRAD I mid. Filter Con- 
denser -Class 200, D.C. Working 
Voltage. 
I ELECTRAD 2 mid. Filter Con- 
denser -bless 200 D.C. Working 
Voltage. 
2 ELECTRAD 4 mfd. Filter Con- 
denser -Class 200 D.C. Working 
Voltage. 
I ELECTRAD 6 mfd. Filter Con- 
denser-Class 200 D.C. Working 
Voltage. 
2 ELECTRAD I mfd. Filter Con- 
denser -Class 450 D.C. Working Volt- 
age. 

Hook -up circular 
sent free 

upon request. 

ELECTRAD By -Pass and Filter Condensers 
A WORKING VOLTAGE FOR EVERY NEED 

Prevent B- voltage fluctuation and insure undistorted am- 
plification. Each condenser tested and certified electrically 
and mechanically. Has low power factor, low radio -fre- 
quency resistance and negligible D.C. leakage. Prices, 50c 

to $3.75 ; in Canada, 85c to $5.25. 

428 -430 Broadway, New York 

E LECT RAD 
The Browning-Drake with Lynch Power Amplifier 
A * 
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N T 161,\ L, 
Power Transformers, Duo -Chokes and Tone Filters 

I Di X MI 
The new NATIONAL Power Transformer, Duo Chokes and Tone Fil- 

ter are specified for use with the Raytheon Tube in a Lynch Power Amplifier, 
described in this issue of RADIO News. The power transformer is designed 
especially for use with the Raytheon Tube. The Duo Chokes have a high 
inductance, although extremely compact, and in combination with the proper 
filter condensers may be depended upon to remove the last vestige of hum 
from the eliminator. The Tone Filter contains a plate- impedance and a 4 
Mfd. TOBE Condenser and is necessary both to keep high D.C. voltage out 
of the loud -speaker and for true quality of reproduction. Each unit is en- 
closed in a grounded metal case. 

Send for new Pamphlet N. R. 

NATIONAL TUNING UNITS 
Each NATIONAL Tuning Unit 

contains a Browning -Drake space - 
wound R.F. coil or transformer, a 
NATIONAL "Equicycle" (SLF) 
condenser and a NATIONAL Vel- 
vet- Vernier Dial. The new type C 
dial is illuminated by a tiny con- 
cealed light and is easily installed by 
anyone without special tools. One 
each of these units, -BD -1B and 
BD -2B are specified by Arthur H. 
Lynch for the Browning -Drake set 
described in RADIO News for use in 
combination with the Lynch Power 
Amplifier. 

Prices -with illuminated Type C Dial 
BD -1B $10.75 
BD -2B $14.25 

Send for pamphlet N.R. Be sure you get the genuine NATIONAL products. 

NATIONAL COMPANY INC. 

Engineers and Manufacturers 
W. A. READY, Pres. 

110 Brookline St., Cambridge, Mass. 

CARTER 
"Pilot" Light, quarter turn Chosen for Browning -Drake snap switch. Shows red light 
when set is operating. Com- 
plete with lamp $1.50. 

"Short" Jack, 
smallest made solder lugs 
widely spared. 
Heavy Bakelite 
insulators. 
Open circuit 25c Pa rts. 

More and more you'll find Carter 
parts specified in the better circuits. 
Engineers appreciate the originality 
of design and high quality of Carter 

ANY DEALER 
CAN SUPPLY 

R--ad1io 
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the 

Associated 
Radio Amateurs 

of Southern New England 

"Attribute the success to 
efficiency and steadiness 
of your tubes." 

Franklyn S. Ruddy. 

Endorsement C 
Reigning ú`bß 
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From the Atlantic to the Pacific, from Lakes to Gulf, moun- 
tain states, prairie country, from every section of this great 
country come unsolicited letters from enthusiastic users of 

CeCo Tubes. Thousands could be printed if we had the 

space. 

CC Tubes MakeAnyGood ReceiverBETTEl? 
e The Galloway Company 

Waterloo, Iowa 

"K6 "Have had very good re- 

sults with CeCo Tubes." 
C. R. Stoat. 

(o 

V 
CPG° G o*` ;o' 

Wholesale 
Radi St. Levi o c0. of s Missouri 

iluiforml 
with C Co tuóesuceess 

Brenard Matì fgCompan9X 

Iowa City, Iowa 

"Equal to the best, supe- 
rior to most tubes offered 
today." 

F. W. Kruchnerl 

Type "A" 
Storage 
Battery 
General 
Purpose 
$2.00 

Type "B" Type "C" 
Dry Cell Dry Cell 
General General 
Purpose Put pose 

Small Rase Large Base 
$2.00 $2.00 

Type "D" 
Rectifier 

SPRCIFI- 
CATIONS 

ONLY 

Type "E" 
Dry Cell 

Power 
Amplifier 

$2.50 

Type "F" Type "G" Type "H" Type 1.71 
Storage High -Mu for Detector Ou put Tube 
Battery Resistance Nan -Critical for 
Power and Impe- $2.50 High Power 

Amplifier dance Ampli- Amplifiers 
$5.00 fiers $6.00 

$2.10 

There's a CeCo Tube for Every Radio Need 

Science Department, 

State he Arkansas 
Normal 5 chool 

Excellent in eve respect." 

E. E. Cordreg. 

Replace your old tubes with CeCo 
Tubes and note the difference in the 
performance of your set. There's no 
magic to this. The reason is simply 
that CeCo Tubes are conscientiously 
made and tested to the highest stand- 

ards of electrical and mechanical per- 
fection. They are really "best by test." 
Perhaps you can buy cheaper tubes. 
You cannot buy better ones at any 
price. Your dealer has CeCo Tubes or 
can get them for you. 

Insist on the genuine stamped with the Name CeCo 

C. E. MFG. CO., Inc., Pt-M`=A PROVIDENCE, R. I. 

The New C@ Plant Located at Providence . Rhode Island. 
The Largest in the iNórld Devoted Entirely to Radio TubeManufacrure 

,f 

,an 

OD 0 ti n (71 

The Browning -Drake with Lynch Power Amplifier 
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NOW! B and C Current 
from One Unit 

Now you can get the most of your super power 
receiver. Here is a combined B and C current 
supply that will improve reception on any receiv- 
er. Ample power for the largest; fully adjust- 
able to the needs of the smallest. Can be set to 
furnish the exact current needed to give the 
greatest distance, the most volume and the best 
tonal quality. 

"Little Giant B - C" Power Supply Unit 
534" high, 6 " wide, 11 3t " long overall. 

The "Little Giant B -C" can deliver up to 85 milliam- 
peres at 180 volts- current controllable for any set, de- 
tector B supply variable from 5 to 75 volts. intermediate 
"B" supply variable from 20 to 125 volts. power tube 
It variable from 125 to 180 volts. Intermediate "C" sup- 
ply variable from 0 to 45 volts and power tube "C" va- 
riable from 0 to 45 volts. 
The Webster "Duo- Choke" (pat. mtg.) filter equipment 
filters out all A.C. hum from the loud speaker. 
The Webster line of power units also includes the Web- 
ster Super B, the same dimensions as the "Little Giant 
It -C" but with three variable voltages -detector variable 
from 5 to 75 volts -Intermediate amplifier variable from 
20 to 125 volts -power tube tap variable from 123 to 150 
volts. Price, cmmplete with Raytheon tube it ...$39.00 

"Popular B" -open model voltages- detector variable 
from 5 to 75 volta- Intermediate amplifier variable from 
20 to 125 volts -power tubetap delivers up to 13 volts. 
Price, complete with Raytheon tube B .$3.00 
All units operate on 100 -125 volt, 50 -00 cycle A C. cur- 
rent, special model for D.C. supply. Prices slightly high- 
er in Canada and west of Rockies. 

Ask your dealer to show you a Webster unit. If he does 
not have one in stock it will pay you to have him get 
one for you-or write us mentioning your dealer's name 
and we'll tell you where you can get the Webster. Free 
booklet, "Improving Your Radio" sent on request. Write 
for it. 

The WEBSTER COMPANY, 3516 W. Lake St.,Chicago, Ill. 

Another Scoop for 
"RADIO NEWS 

Radio's Greatest Magazine 

ff 

Full construction details on the famous Browning -Drake 
two -tube receiver combined with the Lynch Power Am- 
plifier are explained in full in this issue of RADIO NEWS. 

RADIO NEWS is the first to offer the public full informa- 
tion on building this modern Radio Receiver and Power 
Amplifier -just as RADIO NEWS is always first in giv- 
ing the public the vital radio developments in the construc- 
tion or news of new Broadcast or Receiving apparatus. 

Nearly three times as many people read RADIO NEWS 
as read any other monthly radio magazine. It is the first 
choice of the great majority of those interested in radio. 

LET IT BE YOUR CI -IOICE 

Published by 

Experimenter Publishing Company, Inc. 
53 Park Place, New York City 

25c-ON ALL NEWSSTANDS 

Radio News for November, 1926 

X -L 
VARIO- DENSER 

Also Used by 

ARTHUR LYNCH 
in the 

Improved 
Browning -Drake Hookup 
"I was really surprised at the fine adjustmeu 

I was able to get." 
GLENN H. BROWNING. 

also specified by 
GERALD M. BEST 

Endorsed by 
POPULAR RADIO LABORATORY 

Tested and Approved by 
G. M. WILCOX 

Prof. of Physics, Armour Institute of Technology. 
A 

Screw - 
Driver. 
adiaste 
an X -L 

in crowded 
places 

X -L 
VARIO 

DENSER 
RESULTS in easier tuning. 

:. more distance, volume and 
clarity - greater stability. 

Indorsed by leading authorities. 
MODEL "N " -A alight turn obtains correct tube oscil- 
lation on all tuned radio frequency circuits. Neutrodyne, 
Roberts two tube. Browning -Drake, 51clsiurdo Silver's 
Knockout- etc. Capacity range 1.8 to 20 micro -micro fa- 
rad,. PRICE $1.00 
MODEL "G" -with grid clips obtains the proper grid 
capacity an Cockaday circuits. filter and intermediate 
frequency tuning in heterodyne and positive grid bias in 
all sets. 

CAPACITY RANGE 
Model G- 1- .00002 to .0001 MFD 
Model G -5 -.0001 to .0005 SIFD 
Model G -10 -.0003 to .001 RFD 

PRICE $1.50 
X -L PUSH POST -Push it down with 
your thumb, insert wire, remove pres- 
sure and wire is firmly held. Release 
instantly. PRICE 15e 
PUSH POST PANEL - permanently 
marked in white on black insulating 
panel. In box including soldering lugs, 
raising bushings and screws for mount- 
ing, etc. PRICE $1.50 

SEE THAT 
SCREW 

ld F! ii 1i b L 

X-L Radio Laboratories, 24CHICAGO`ÌILLVe' 

YTV T ar*A 
METALLIZED 

v \Li 
FIXED RESISTORS 

ARE WARRANTED- 

Absolutely Noiseless 
Perm ttnutsntly Accurate 

Dependable / 
0 

Write us! 
ARTHUR H. LYNCH, Inc. 

Manufacturers of Radio Devices 

Fisk Bldg., Broadway ôL 57th Street 
New York, N.Y. 

Insure your copy reaching you each 
month. Subscribe to RADIO NEWS 
-$2.50 a year. Experimenter Pub- 
lishing Co., 53 Park Place, New York 
City. 

The Browning -Drake with Lynch Power Amplifier 
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TOBE Filter and Hi- Voltage Power 
Pack type condensers fill every need for 
filter construction in Raytheon and 
AmerTran Type "B" Eliminators and 
Power Amplifiers. 

Recommended by Arthur H. Lynch. 
and universally endorsed and adopted by 
Radio editors and engineers. 

The TOBE Hi- Voltage Power Pack 
type condensers have special and con- 
venient safety terminals at the bottom 
of the can. 

Ask your dealer for TOBE Condens- 
ers. And if you buy a "B" Eliminator, 
make sure it uses TOBE Condensers. 
Most of the good ones do. 

TOBE DEUTSCHMANN CO. 
Engineers and Manufacturers of Technical 

Apparatus 

Cambridge, Mass. 

Potter 
Condensers 

Potter condensers, American 
made of highest qualitymaterials 
to full capacity, build the best 
Socket Power Devices, Power 
Amplifiers, Impedance Ampli- 
fiers. And they are best for Filter 
Uses, Rectifiers, By Pass, and 
Blocking D.C. All types and sizes. 

POTTER MANUFACTURING CO. 
North Chicago, Illinois 

559 

THE GRACE ANO BEAUTY OF A mug' 

When the neighbors 
and folks come in 

to see that set you've made, you want it to do you 
credit in looks as well as in tone. You want it in a 

cabinet that takes away that " home -made " look -a 
cabinet that makes 'em say " What a peach of a set " 
-a cabinet the menfolks will appraise with a shrewd 
eye to its value, and their wives with envy of its lus- 

trous, satiny surface and an inward resolve to make their 
husbands get one just like it. For the Baker Radio 
Cabinet, of genuine mahogany, just naturally fits 

into. the picture in well furnished homes. 
And you'll be surprised at the low cost. 

There is a Baker Cabinet to accommodate the new 
Browning -'Drake 2 tube set Name 

The 
/ BAKER YACHT 

BASIN, INC. 
Quincy, Mass. 

Please send me your 
free booklet describing 

Baker Cabinets in detail. 

Address 

NOTICE 
The October issue of RADIO NEWS contains an exclusive fea- 
ture article on the Lynch Power Amplifier, giving full construc- 
tional details. Readers who desire this information and who can- 
not obtain the October issue in their locality can procure a copy 
by writing direct to us, enclosing 25 cents. 

Experimenter Publishing Company, Inc., 
53 Park Place - New York City 

gt 
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PROV 
Los Angeles, Calif. 

Forbend Electric Co. 
Dear Sirs: No doubt you will 
be interested to know that 
we have installed your "B" 
Eliminator on eight differ- 
ent eight tube Super -Het- 
erodynes, and that every one 
is giving complete satisfac- 
tion. (Signed) 
National Electric Company 

Hawkesbury, Ont., Canada. 
Ferbend Electric Co. 
Gentlemen: I am pleased to 
inform you that I received 
the FERBEND "It" Elim- 
inator and after giving it a 
fair trial am glad to say it 
has exceeded all my expect- 
ations. I must say it was 
money well spent. 

(Signed) Will Dooley. 

Naugatuck, Conn. 
Ferbend Electric Co. 
Dear Sirs: My FERBEND 
B" Eliminator has beets 

doing fine work since last 
December. After seven 
months use will say that I 
am very a -ell pleased with 
it. (Signed) 

Frank S. Iobdell. 

Lincoln, Nebr. 
Ferbend Electric Co., 
Dear Sirs: I have found your "B" 
Eliminator to be very satisfactory 
and the results obtained were even 
better than the more expensive - 
which I had been using. as it was 
free from all hum. I also found that it made the reproduction through the 
loud speaker fully 50% clearer. I 
am more than satisfied with the ma- 
chine. (Signed) H. W. Bradley 

COMPLETE 
nothing else to buy 
Replaces "B" Batter- 
ies. Operates Direct 
from Electric Light 
Socket. 

-, FERBEND 
"B" ELIMINATOR 

Many careful buyers choose to adopt a policy of "watchful waiting." This is often true in the purchase of an apparently better, but yet -to-be- proved, automobile. The same holds good for many other commodities. And Radio. With the original announcement of the good Ferbend B" Eliminator and its amazing low price of $12.50, many there were who chose to wait. They wanted 
to be convinced. True, thousands bought at the start and they are the ones who now tell you what 
to expect. Lack of space alone prevents us from publishing the hundreds of fine testimonials from satisfied users. They are all in our files open to public inapecton at any time. A few reproduced here. 

The Ferbend "B" Eliminator successfully passed the rigid Laboratory 
testa of Radio News, Popular Radio and Radio Broadcast. It is a Proved 
Radio necessity, and a great one. 

FERDEND 

This Company Wn man - 

Ferbeead °WAVE 
famous 

P 

°iewILm been o wdlym 
Sated b t never equalled. . It is the my original 
sad genuine. Priced at 

$8.60 

Ask Your Dealer -or Send Direct 
If you prefer. we will make shipment direct to you upon recept of price, 
or C. O. D., if desired. Use for 10 days to convince yourself -if unsatis- 
factory. write us within that time and purchase price will be refunded. 
Use the coupon now. 

Ferbend Electric Co., 425 W. Superior St., Chicago, Ill. 

MAIL THIS COUPON TO -DAY! 
FERBEND ELECTRIC CO., 425 W. Superior St., Chicago 
p Send at once. Payment enclosed 

Name 

Send C. O. D. Send Literature 

Address 

a 

City State 
/via ama- -um = se1 

FREE !- 
Radio Catalogue 
Radio Parts of 

the Best Quality 
1. Right Prices 
2. Quick Delivery 
3. Dealer Cooperation 
4. Complete Stock 
5. National Advertising 

CHICAGO 
RADIO APPARATUS 

415 South Dearborn Street, Chicago 
Dept. RN 

%%%%%%%%%%%%%%%%%%%%%%%%%% 

. rioractsbodb, 
ti 

PERFECT FILAMENT CONTROL In :II 

Provides complete 
noiseless filament con- 
trol for all radio tubes as 
withoutchangeof con - :a 
nections. Metal parts s 
are nickel plated. One 
hole mounting. Self ¡. 
contained switchopens ti battery circuit when % 

ti desired. 

i' ti fi' C°' ti Electric Controlling Apparatus 

:.%%%%%%%%%%%%%%%%%%%%%%%%% 

i 287 Greenfield Avenue Milwaukee, Wie, 
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afraid of any concert, because you'll know 
how to listen. (Yes, indeed, a copy of the 
Arabian Nights' Radio Book will be sent to 
you if you write to WRNY). 

Now for a pause, and a glance back over 
the month at our station. It's always good 
for us, as well as you, to accumulate some 
of the big things and see how they look in a 
tabloid paragraph or so. They say that 
Caesar had his Ides of March, but that 
program directors have their August; which 
is to indicate that the worst time of the 
year is the month just passed for us. (As 
I write these words, September has just 
begun). Well, is this so bad? 

SONGS OF FAR -AWAY LANDS 
Lina Abarbanell ! She who delighted the 

audiences in "Madame Sherry," "Merry 
Widow," and so many other successes of 
light and grand opera -she was a pretty 
little Hansel in."Hansel and Gretel." And 
there was John Quine, the American concert 
baritone. There came Ragani Devi. of the 
Hindu temples of Cashmere -came with the 
anklets, bracelets, necklaces, earrings and even 
the diamond in her nostril -came with the 
long- stringed, lazy -languorous -toned tam - 
bura and the brighter sitar -came with the 
atmosphere of the bazaars and the Orient. 
The night Ragani Devi sang and danced, 
Yugi Hirose of Japan intoned the melodies 
of Tokio and the cherry -blossomed interior 
of the island. But perhaps the biggest in- 
dividual appearance of the month was that 
of Vincent Ballaster, the greatest singer of 
Spain, and probably in many respects the 
greatest living lyric baritone. Ballaster and 
Galli Curci, Ballaster and Mary Garden, 
Ballaster and Martinelli -these have headed 
the bills of the Metropolitan and Chicago 
Opera Companies. It would be lacking in 
taste not to mention in this same paragraph, 
John Barnes Wells, tenor and composer. 
For Wells, Ballaster, Huarte, Devi, Hirose, 
Quine and Abarbanell were soloists wit'' the 
Edison Ensemble. 

A new and beautiful ensemble of music 
has been added, with Theodore van Yorx 
at the helm. And speaking of beauty, we 
must record that Rita Montaner, one of 
the loveliest women of Cuba, was a unique 
broadcaster over WRNY, with Xavier Cu- 
gat as her accompanist. 

By the way, did you hear Dr. Sigmund 
Spaeth? The distinguished critic has turned 
humorist in music. He is disinterring old 
songs which now sound so ridiculous ; it's 
part of his book, "Words and Music." One 
chapter which Dr. Spaeth broadcast is "The 
Great American Opera," which, like gou- 
lash, has everything in it. 

"The Scamps" came back. You saw their 
picture last month; they are the boys of the 
S.S. Majestic. And how they can play jazz! 
Harold Loomis' Orchestra is another fine 
dance number on WRNY's programs. 

THOSE NOVELTY NIGHTS! 
One was "A Night in Mexico," and none 

other than the members of the Mexican 
Consulate, if you please, were over to con- 
duct it. Another great Novelty Night pro- 
gram, and one which is likely to go down in 
history, was the René Fonck tribute. That 
night at WRNY, in The Roosevelt studio, 
we toasted Fonck over the air. The Presi- 
dent of the United States, the Governor of 
New York State, the Mayor of New York 
City, the Ambassador of France, all sent 
gracious messages. Hon. Nelson Ruttenberg 
spoke for the State o f New York ; Consul. 
General Maxime Mongendre for France; 
Col. Harold Hartney, of the Argonauts, 
Lieut. Allen P. Snody, who accompanies 
Fonck; Walter Wellman, who made the first 
attempt at trans -Atlantic flight ; Viola 
Gentry, the aviatrice who flew under the 
Brooklyn Bridge, and many other distingu- 
ished guests were there. And Capt. Fonck 
described his route, as he plans to make the 
hop. (There was an informal touch which 
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More amplification 
-without distortion 

INPUT 

ACME MA 2 ACME Z3 

" .'-s 'MEW. 

711q LAYOUT &WIRING DIAGRAM 

HIGH QUALITY AUDIO AMPLIFER 
RL.LSTAHO[ TRANYORU[R RLLSTAHCC WITH IuKOANü L[/.n 

+01,,.. 

ACME 
19, 

With the Acme MA -2 transformer more ampli- 
fication without distortion can be had than with 
any other transformer. This transformer is en- 
closed in a metal case and has a ratio of 5 to 1. 

MA -2 A.F. Transformer $6.00 
A -2 A.F. Transformer $3.00 

Z -3 A.F. Resistance and Impedance $5.00 

Many people are turning to Acme for amplifica- 
tion so that the extremely low and extremely 
high frequencies can also be amplified. 

Z -2 Amplifying Impedance $4.50 

The slogan "Acme for amplification" 
has become a promise that Acme can 
be depended upon for amplification 
without distortion. In the research 
laboratories here at Cambridge we 
have made countless experiments on 
audio amplification and the diagram 
above gives the latest results of these 
endeavors. This audio amplifier is of 
three stages, first resistance coupling, 
second transformer coupling, and 
last resistance coupling with 
impedance leak. On account of the 
high B- voltages now in common use 
one of the objections to resistance 
amplification has been overcome but 
with the impedance leak the last ob- 

jection has been swept aside. With- 
out this leak rectification occurs in 
the amplifiers making all speech and 
music fuzzy and indistinct. 
Power tubes such as the UX -171 can 
be very successfully used in the last 
stage of this amplifier and orchestra 
volume be obtained without the de- 
sire to turn it down. 
Add this amplifier to any set after 
the detector and radio broadcasting 
will bring you new thrills ; all the 
notes, tones, and inflections can be 
reproduced. You will then realize 
that after all, "How well you can 
hear" is the only thing that really 
counts. 

N add "balloon tires and shock 
absorbers" to your own radio set 

Yours is probably one of the 5,000,000 radio 
sets that's passed its first birthday -maybe 
its second or third. 
Like your old car, it's worth more to you 
in pleasure and value, than the price some 
one else would pay to buy it. And, like the 
old car, you hate to give up such a loyal old 
friend. 
It really isn't necessary -less necessary than 
in the case of your car. Balloon tires and 
real shock absorbers have made your car 
ride as comfortable as any in the land. We 
can show you how to make your old set as 
free from noise and distortion as a church at 
4 A. M. 
Our method is that of "more amplification 
without distortion" (shown above). 

Write for your copy of the 13th edition of 

"Amplification without Distortion," a little 
book written by a prominent radio engineer 
in non -technical, easily followed style. 
500,000 friends of Acme have found the first 
twelve editions valuable -the 13th contains 
the facts on the newest methods of securing 
strong, clear radio reception -of eliminat- 
ing causes of distortion. It describes in par- 
ticular the new Acme amplification method, 
and in addition includes details of the new 
Acme free edge cone speakers and A, B and 
C power supply units (which can make your 
set a lamp socket receiver -overnight) . 

f ACME APPARATUS COMPANY t 
1 Dept. 11.19, Cambridge, Mass. 
I Gentlemen:- 1 

I I am enclosing 10 cents (U. S. stamps or coin) for a copy of your 1 

I book "Amplification without Distortion." 1 

I 1 

I Name 
Street I 

City State f t.- _ -__ -- --- -- - --- -- - -- -f 

ACME ~for amplification 
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CHELS II 

7hphonw Six 
Greater Power 

Never was the Chelsea slogan- Outstanding Service at 
Lowest Cost, -better exemplified than in the new 
Truphonic Six. Greater Power, Finer Tone Quality, 
Beauty unsurpassed -these are the very definite attrib- 
utes of this amazing Receiver incorporating the radi- 
cally new Truphonic circuit -PLUS other notable 
features only found in far more costly Receivers. 

See This Incompar- 
able I'alue at your 
Dealer's or Write 
us Direct. 

Chelsea 
Radio Co. 

Chelsea, Mass. 
Other Chelsea Sets 
$26 and X50 -each a 
leader in its class. 

Write for details 

100 Volt Storage"B"Batterys10 

Prices in Canada : 
50 Volt . . $7.75 

100 Volt . . $14.50 
125 Volt . . $17.00 

Everybody can now enjoy the benefits of Storage 
"Ii" Batteries -more power. quieter reception, 
greater economy. Rubber case prevents leakage or 
shorting. Easy to recharge. Will last for years 
with ordinary rare. 

SERVICE Rechargeable "B" Batteries 
in all- rubber cases VOLT $5.50 

100 i 
1 

Qp 
VOLTS aP 

125 $12.50 VOLT 

SERVICE "A" Batteries 
Inde.t runt ¡hie rubber rase. 2 year guarantee. 

6Volt.100amp.hr. $14.00 
6 Volt.120 amp. hr. $16.00 

SERVICE BATTERY CO. of Canada ,lT Rnto, Ontario 

SERVICE 
Double -Duty 

CHARGER 
Charges 6 -volt "A" 
or Auto Batteries 
or no to 125 volts 
of "B" Battery IN 
SERIES. Noiseless 
in operation. Ex- 
tremely economical. 
The height of con- 

venience. 

SERVICE BATTERY CO. 
704 East 102nd Street Cleveland, Ohio 

Complete 
with Bulb 
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followed the tribute. Georgette Nyrielle, 
who sang the "Marseillaise," is the daugh- 
ter of a famous maker of wedding and cere- 
monial cakes -her mother made a huge 
Aviation Cake, and Miss Nyrielle presented 
it to Capt. Fonck). 

Another Novelty Night was a Civic 
Repertory Theatre gathering. Eva Le Gal - 
lienne, the gifted founder and director of 
the theatre, was on hand. S. Jay Kauf- 
man of "Round the Town" of the New 
York Telegram, and president of the Green 
Room Club, was a speaker. He was him- 
self. which means he was fascinatingly in- 
teresting. Beatrice Terry, niece of Ellen 
Terry, was another brilliant speaker. Cletn- 
enti_ Giulio of the Fourteenth Street Thea- 
tre, where the Civic Repertory is to make 
its home, told of the historic memories of 
the house. The company is giving great 
plays at nominal admission prices ; and radio 
fans who want to see them are invited to 
join the Radio Unit. Write to Miss Le 
Gallienne or to me at WRNY. 

A BIT OF EVERYTHING 
Another novelty was Birdie Reeve, the 

girl with the typewriter. As fast as an as- 
sembled group could mention names of 
prominent men- Roosevelt, Wilson, Lloyd 
George, Hughes, etc. -she quoted from mem- 
ory a speech of theirs, and typewrote it at 
the same time. Then she wrote one ad- 
dress while speaking another ; she played a 
game of chess, while doing everything else. 
And 'Birdie is only sixteen and uses only 
two fingers of each hand to typewrite - 
and she beats the world's champion. 

Have you followed the Saturday morning 
symposiums? I'll tell you more of them 
next month. But just this much now : We 
had Deputy Attorney General Reba Swain, 
Col. Beard, Harry Mayer (who started the 
Halls -Mills case all over), Bert Berger, 
Creté Hutchinson, Jessie Tarbox Beals, 
Maurice Livingston, Hetty Cattell, Joan 
Lowell, Irene Kuhn and many others. 

Each speaker talks for five minutes on 
his or her special work. Then I ask a 
crazy question like "What's going to hap- 
pen in the Hall case ?" or "What do you 
think of Pola Negri ?" or "State your 
views of the Mexican Catholic situation"- 
and. without preparation, each one gives a 
live comment. It's lots of fun. Intellectual 
impetus, as "Pioneer" of the New York 
Herald- Tribinre calls it. 

In closing, I give you another scoop. Con- 
gressman Fiorello La Guardia has spoken 
twice, and is scheduled for every other Wed- 
nesday night, to talk on live political ques- 
tions. 

Who sá4d August is so dull? 

THE YOUNGER GENERATION 

0>:9s 
\' o Ea ck,oSE 

r G 
To 

E 

Mother (listening to daughter over radio) : 

"Now I wonder who Mike is." 
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$290 o 

Console with Cone 
Loudspeaker 

Ready for Your Set 
and Batteries 

(West of the 
Rockies $3 5 

Rear view showing large 
compartment providing am- 
ple space for all batteries, 
battery charger o r battery 
eliminator. These are 
entirely concealed from 
view. The back is open 
for ventilation of batteries. 

ZODEL 200 
ir1- 22 -,n,F, Cone CONE LOUDSPEAKER. 

CONSOLE 
T. Appu f v FOk 

MODEL. 200 
with 22indi Cans 

The Cone Loudspeaker, 
with its Spruce sounding 
board, is quickly and easily 
removable, allowing instant 
access to all batteries, bat- 
tery, eliminator or otber 

equipment and wiring. 

A Revelation in 
R.gdio Reproductiori 

T LAST -a cone loudspeaker that 
lL reproduces all the tones as they 

are broadcast. From the deep voiced 
tuba of an orchestra to the softest note of 
a vocal solo -every tone -every sound is 
reproduced in all its beauty, just as it 
entered the microphone. 

* 

This 22 -inch Windsor 
Cone Loudspeaker, with 
its spruce soundingboard,. 
will reproduce the sofest 
crooning lullaby in a 
softly lighted room, or 
the full throated march 
music of a band in an 
auditorium - both with 
perfect fidelity of sound 
and tone. 

* * 
The Windsor Cone 
Loudspeaker Console is 
t he greatest value in the 

world of radio. When compared with 
the average cost of cone -type loud- 
speakers of even smaller size, the cost 
of the complete Windsor -cone loud- 
speaker, spruce sounding board, and 
console--is amazingly low. 

* * 
As a piece of furniture, 
theWindsor Cone Loud- 
speaker Console is of 
such manifest high qual- 
ityand attractive design as 
to be a welcome addition 
to any home. Finished 
in Mahogany or Walnut. 

* 

The Windsor Cone and 
Horn Loudspeakers, 
combined with attractive 
pieces of furniture in 
many models, are being 
demonstrated by recog- 
nized d ealerseverywhere. 

Model 600 
With 16 -inch Cone (Pat. applied jar) 
This 20 by 17-inch Cone Loudspeaker 
Table has suspended from the underside 
of the top a 16 -inch Windsor Cone Loud- 
speaker. Placed in any part of a room, 
it fills the room with music just as an in- 
vetted electric lamp floods the room with 
light Finished in Mahogany $19 or Walnut. Price 

(West of Rockies, $23.00) 
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Go to your dealer today and examine 
this astonishing new Cone Loudspeaker 
Console. If he happens not to have one, 
write to us and we will tell you the name 
of the nearest store at which you can 
see and hear one. 

Note to Dealers Wri te 
today for 

or 
detailwire , 

of the highly profitable Windsor selling franchise 

WINDSOR FURNITURE COMPANY 
World's Largest Manufacturers and Originators 

of Loudspeaker Consoles 
1410 Carroll Avenue Chicago, Illinois 

Los Angeles Branch -917 Maple Avenue 111..... -, - 
WINDSOR FURNITURE COMPANY 

Electrical Department 

1 

1410 Carroll Avenue, Chicago, Illinois 
Send me FREE and without obligation circulars of the 

Windsor line of Cone and Horn Loudspeakers combined 
with pieces of furniture, and name of nearest dealer: 

Name 

Add-C- 

Cit, 

Dealer', Name 

State 
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AYSCO 
FOR EXCELLENCE 

SILENCE, PLEASE! 
AMSCO METALOID Grid Gates 
and Resistors are uniquely silent. 
There is no thunder in them. 
They do their.work noiselessly - 
and they give you -TONE. 
The secret of AMSCO excellence 
is in the new Metaloid resistance 
element -colloidal and unbroken, 
superseding crystalline forms, 
with their jagged, noisy pathway 
to the current flow. 
It pays to insist upon getting Amsco 
Metaloid Grid Gates, Amsco Metaloid 
Resistors, Amsco Resistance Coupled 
Amplifier Units. For Excellence! 

AMSCO PRO D UCTS, Inc. 
Broome & Lafayette Sts., N. Y. C. 

$2.50 Complete with 
arrow pointer 
knob. 

500.000 Ohm 100,000 
900.000 Ohm :0,000 
200.000 Ohm 10.000 

ltesi.tan res 

CARTER 
"HI -OHM" Volume Control and Filament Switch 

Simplifies the operation of 
the set and eliminates the 
battery switch. As soon as 
the knob is turned from "off" 

position, the filament switch 
is closed and remains closed 
until the "HI -OHM" is turn- 
ed off. 

Any dealer can supply 
IN CANADA- CARTER RADIO CO., LIMITED, TORONT() 

Ohm :.L..S.S Rd l f 1!, 
Ohm ¿XX) tar. - _- - - 

Vat!' w 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C 

Radio iVeu's for \- On' rnber, 

I Want to Know 
(('(ntinuid from page 521)) 

.).. kc.istor, type "EB" and two Resistors. type 
"DEB" (Ward- Lepnard), (See table above for 
computing the number of these required for 
various sets.) 

A WELL- DESIGNED SUPER - 
REGENERATOR 

(Q. 2193) Mr. S. K. Walker, North Bergen, 
N. J., asks: 

Q. 1. Will you please furnish me with the cir- 
cuit diagram of an efficient and well -designed 
Super- Regenerative circuit. one that you think 
would give satisfactory results? 

A. 1. The accompanying diagram of the wir- 
ing connections, with detailed data, of a super - 
regenerative receiver are self- explanatory. 

The loop aerial used in conjunction with this 
get is wound with 7- strand No. 22 twisted wire, 
12 turns separated 54-inch on a 42 -inch square. 
An aerial, 150 feet long, of No. 14 wire, which is 
connected to the top binding post of the loop. 
effects reception over a radius of about 1,000 mile.. 
This distance increases by 150 miles as the opera- 
tor learns to handle the set. One stage of audio 
frequency is added, to enable the use of a loud- 
speaker. 

These are the necessary parts of the set: 
One variocoupler of special desigty consisting of 

tubing 4 inches high and 4 inches in diameter, with 
a regenerator inductance coil at the bottom, con- 
sisting of 35 turns of No. 22 DCC wire, and at 
the top a stator winding of 26 turns of No. 30 
DCC wire on each half. The rotor. which is 3 
inches in diameter and 1 % inches long, is wound 
with 26 turns of No. 30 DCC wire. All this is 
mounted on a 4)4"x4y "xh -inch wood block and 
shellacked. 

One Air -choke Coil wound with 400 turns of No. 
28 enameled wire on a 5 -inch tube 8 inches long. 
supported by blocks cut to lit under each end and 
shellacked. 

.1 Variable Condensers. .00I -µf.; 
1 Fixed Condenser. ,005 -µf.; 
3 Filament Rheostats, one with vernier; 
1 A.F. Transformer; 
3 Power -Tube Sockets; 
3 UV -202 or UX -210 Tubes: 
1 Bakelite Panel. 1 ?x21x3/16 inches; 
2 "C" Batteries. 0 -12 volts; 
1 "B" Battery. 100 -200 volts; 
4 3 -inch Dials; 
2 Contact Arms. I%" radius; 

30 Contact l'oints; 
6 Terminals for loop and battery connection.: 
2 Honeycomb Coils, 1,500 -turn. 

A 10 -Tube Receiver of 
Advanced Design 
(Con Iinucd from ¡soye 51),K) 

rangement, it would be next to impossible 
to employ so many radio - frequency ampli- 
fiers and yet have them operate at maximum 
efficiency. The design and the positioning 
of the coils, as well as the shielded con - 
denser unit, also help materially in main- 
taining stability in the radio- frequency am- 
plifiers. 

THE AUDIO AMPLIFIER 
Engineering ability is evidenced in the 

design of the special four -stage audio -fre- 
quency amplifier. The first stage is trans- 
former- coupled, the transformer (T) having 
the electrical characteristics of late types. 
The three succeeding stages are impedance - 
coupled. Each of these stages comprises one 
high impedance choke (T1), a high capacity 
blocking or isolating condenser (C5) and 
a grid resistance (R4). The first three 
stages employ the same "B" voltage. The 
last stage however, which is a power am- 
plifier, has a separate "B" voltage tap, so 
that a higher potential can be used on the 
last tube, which may he a 112 or a 171. 

OPTIONAL ADJUSTMENTS EASY 

As already mentioned, plug -in coils are 
employed ; so that the receiver can be equip- 
ped for receiving broadcasting on the very 
short waves, as well as the intermediate and 
high waves employed by most European 
stations. This is an advantage not to be 
had in most other receivers. 

A special binding post (marked x in 
Figs. 2 and 3) is provided, so that the re- 
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It doesn't take a battery 
expert to buy the 

best battery 

ME IN 

I /'9 
1 

ANYONE who walks into a radio store and asks 
for a Prest -O -Lite Storage Battery is making as 
wise a purchase as any battery expert could make. 

The name "Prest -O -Lite" stands for storage 
batteries made by a company that for more than 
twenty years has rigidly maintained the highest 
standards of manufacturing skill and honest 
workmanship. 

Prest -O -Lite Radio "A" and "B" Batteries 
have been perfected especially for radio use, in 
the world's largest electro- chemical research 
laboratories. 

They are not only made to give you long 
years of service, but they can be depended upon 
to deliver their rated ampere -hour capacities. 
These two qualities constitute the real measure 
of battery value, and hours of radio pleasure 
result. 

Prest -O -Lite Radio Batteries are attractively 
priced from $4.75 up. It is unwise to take a 
chance on batteries of unknown make. Ask for 
Prest -O -Lite. 

Send for free booklet 
"What every owner of a radio should know about storage batteries" u a 
little booklet which every radio fan will find interesting and helpful. It is 
crammed full of hints that will bring surprising radio results -and save 
you money. Its yours for the asking, without obligation. 

THE PREST O LITE CO., INC. 
INDIANAPOLIS, IND. 

New York San Francisco 
In Canada: Preat-O -Lite Company of Canada, Ltd., Toronto, Ontario 
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Designed especially for radio 

STORAGE BATTERIES FOR 
MOTOR -CARS AND RADIO 

www.americanradiohistory.com

www.americanradiohistory.com


566 

Hammarlund's, New Creation 
crhe " IVI I D LI N E "Condenser 

Civoidr Clirowdinq 
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The "Midline" Condenser 
is made in six standard 
capacities, including short- 
wave, single, dual and 
triple models. 

THE new Hammarlund "MID - 
LINE" condenser makes its bow 

with the claim of superiority over any 
other type ever produced. 

Experience is responsible for its many 
excellent features. Both you and we have 
learned that the old "Straight- line -cap- 
acity" type condenser crowded the low 
waves; "Straight -line- frequency" crowd- 
ed the high waves; "Straight- line -wave- 
length" merely compromised between 
the two. But the Hammarlund "Mid- 
line" retains the desirable qualities of 

these earlier types without any of their 
disadvantages. 

All of the time- tested Hammarlund 
features are included: soldered, non- 

corrosive, brass plates with tie bars; rib - 
reinforced aluminum alloy frame ; min- 

imum dielectric ; one -hole mounting with 
anchoring screw ; bronze clockspring pig- 
tail ; friction brake. In addition, there 
have been added ball and cone bearings 
and a full- floating rotor shaft. This 
shaft supports no weight ; it may be en- 

tirely removed and replaced by a longer 
shaft for coupling to other condensers. 

The "MIDLINE" is smaller, more 
compact and even stronger than previ- 
ous Hammarlund models. 

For sa le by the better deal ers. 

at L C e ti/t. Radio 

ammarlund 
PRECIS /ON 

PRODUCTS 
HAMMARLUND MANUFACTURING CO. 

424 -438 W. 33d STREET, NEW YORK 

D:--M' 

WOW 

sos 
HYDROMETER 
Simple- durable -accurate- 

no float to break -balls 
easy to read. 

Swim all three, charged fully 
Sinks the white, charge still right 
Sinks the green, charge is lean 
Sinks the red, charge is dead. 

Over four million patentul Çhsslyn Balls 
us,d by Trading Battery Manufarl urrrs as 
standard equipment In class lased flatteries 
and Power Units. Ask your dealer -if he 
rant supply. send seventy -five ctnta to 

THE CHASLYN COMPANY 
oW 4617 Ravenswood Ave.. Chicago 

COILS 
I EN-RAL PARTS 

Special li Regular 

REGISTERED 

WRITE 
For The 

Four Tube 
Hook -up 

With 
THE 

GEN -RAL 
TEAM 

NEW 
DUO - 

FOMER 
Five Tube 

Circuit 
Is Ready 

NOW 

A Special Message 

GENERAL MANUFACTURING CO. 
6837 So. Cottage Grove, Chicago 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a 

year. Experimenter Publishing Co., 53 Park Place, New York City. 
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ceiver can be operated on but two stages of 
radio -frequency amplification for local and 
semi -local reception. In this case, the 
antenna is connected directly to this binding 
post. 

A loop aerial can be used by removing the 
first inductance coil and plugging the loop 
into the jack (J) provided for this purpose. 

If the outdoor aerial employed is excep- 
tionally long and it is desired to increase 
further the selectivity of the set, the 
"electrical length" of the aerial can be de- 
creased by opening the knife switch (S1) 
which introduces a condenser (C3) in series 
with the aerial. Normally, this switch 
should be closed. 

This receiver is designed to employ 201 -A 
or 301 -A vacuum tubes for the radio-fre- 
quency amplifiers and the detector; although 
any of the new detector tubes can be em- 
ployed to advantage in the detector socket. 
201 -A or 301 -A tubes can be used also in 
the first three stages of audio- frequency 
amplification; but a power tube, such as the 
112 or 171, should be employed in the last 
stage amplifier. 

Radio -Frequency 
É Amplification 

(Cunlnnrcd from pu/c 510) 

The writer believes firmly that sets of the 
near future will quite upset the idea that 
3 to 5 tubes are sufficient. Good quality, 
reliability and small gain per stage may well 
mean 6 to 15 tubes per receiver. 

This line of attack at once brings forth 
the question, why low -loss parts in an R.F. 
amplifier? If we are not concerned, and it 
does not seem that we are, in large gain 
per stage, why increase the tendencies to os- 
cillate by using large- diameter, large -wire, 
low -loss transformers and expansive open - 
faced condensers? Many advantages, from 
the viewpoint of small gain per stage, until 
we learn more may be secured by using, say 
one -half -inch diameter small- wire -coils, 
small closed -field condensers, and wiring 
that can cause no feed -back troubles. 

RESONANT -WAVE COIL AMPLIFIER 
It may be that some type of hook -up will 

be forthcoming to satisfy our present needs 
and this I believe may be very soon. We 
have not yet exhausted all of the possibilities 
from this angle; and the writer feels that 
the point will be well taken if he shows a 
hook -up he has never seen in print, which he 
developed to satisfy a conviction that the re- 
striction in U. S. Patent No. 1,113,149 cov- 
ering a tuned input and a tuned output could 
be driven around. 

Station 

NEW YORK 
373.8 Meters - 801 kilocycles 
is owned und operated by the 
publishers of this ntaga3ine 

Our Editors will talk to you 
several times every 

Sec your Newspaper- 
,for details 

TUNE IN ON 
WRNY 
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You can't be 
Satisfied with less 
Amplification at its best is what you get when you 
hook the Remler Infradyne Amplifier up with your 
tuned radio- frequency set. 

At last you can get the reception you demand - 
Sensitivity and selectivity are raised to new standards cf 
perfection -Signals so weak that they are ordinari'y 
inaudible are received with loud speaker volume when 
they pass through the Remler Infradyne Amplifier. 
A new and effective control of energy-transfer thru tube 
capacities at high frequency gives surprising results. 

NEW 

REMLER 
TWIN -ROTOR 

E CONDENSER 
Straighí -Line Frequency 
Stations spread over 3600-- 
Body capacity eliminated - 
Perfect balance -- Adjust- 
able minimum capacity. 

Make your old set 
a 1927 model 
Ask your dealer for full information 
about the application of the Remler 
Infradyne Amplifier to your present 
set. He has -or can secure -full 

instructions. 

E `J 1ST ER 
0 

GRAY and DANIELSON Manufacturin6 Company- . . 
260 FIRST STREET 
SAN FRANCISCO CHICAGO NEW YORK 

REMLER 
SOCKET No. so 

Close, positive, gripping 
contact.- Full floating 
springs -- Brass contact 
levers Meets the exact 
requirements of the X- 
type tubes. 
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Tungar Trickle Charger 

Charging 
now simplified 

Tungar is the original bulb 
charger. It is a G -E product 
developed in the Research 
Laboratories of General 
Electric. 
The 2 and 5 ampere sizes will 
charge2,4 and 6 volt ' A "bat- 
teries, 24 and 96 volt"B" bat- 
teries, in series; and auto 
batteries, too. No extra at- 
tachments needed. 

East of the Rockies 
2 ampere Tungar -$18 
5 ampere Tungar -$28 
Trickle Charger -$12 
(115 volts -60 cycles) 

General Electric Company 
Merchandise Department 

Bridgeport, Conn. 

When Tungar charges your batteries just by the 
turn of a switch, how easy it is to keep batteries 
fully charged. 

Nowadays, it is possible to have a Tungar per- 
manently installed. Then you can place the bat- 
teries in a cabinet, a closet, or down in the cellar, 
and just have a convenient switch to throw when 
they need charging. 

It's as simple as snapping on a light. And an over- 
night charge costs less than a dime. 

unar 
REG. U.S. PAT. OFF. 

' BATTERY CHARGER 
Tungar -a registered trademark -is found only 
on the genuine. Look for it on the name plate. 

GENERAL ELECT ie IC 
RADIO INTERFERENCE 

Trouble located or money refunded 
Book explaining Causes of inter- 
ference. $1.00 

RADIO TROUBLE CO. (27 W. 5th St.) 
St. Paul, Minn. 

/FREE RADIO GUIDE 
NEWEST 1927 EDITION ' 

Shins the latest circuits. the newest develop- qrE 
moots in radio at startling low prices. Get 
the parts you want here and save money //OD/`U si,, 
The best in parts, kits, complete fac- 
tory-built sets and supplies. Orders filled same day re- 
ceived. Write for free copy NOW; also please send names 
of one or more radio fans. 
BARAWIK CO., 542 MonroeSt.. Chicago, U.S.A. 

GEARS 
All Kinds -Small 

't1,e most accurate made and 
prices reasonable. We carry a 

line of gears in stock 
for Immediate shipment. Can 
also quote on special gears of 

o all kinds. Send usyourinqulries. 

sS Write for Catalogue 40 

Chicago Stock Gear Works 
1115 South Jefferson St.. Chicago 

1927 CATALOG 
JUST OUT! 

SEND FOR YOUR COPY 
RANDOLPH RADIO CORP. 
180 N. UNION AV. Dept. 2 CHICAGO, ILL. 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 

Radio News for November, 1920 

A resonant -wave coil is a peculiar cuss in 
many ways, so peculiar i.i fact that no one 
has as yet written its entire biography : 

yet those things that we do not know of 
the beast enable us to do lots of interesting 
things with it. As for example, consider 
Fig. 2. Here we have the wave coil em- 
ployed in a R.F. amplifier, capable of re- 
ceiving and amplifying radio frequency sig- 
nals at from 50 to 600 meters without change 
of coil ; and even beyond this range, were 
the coils designed for such purpose. It will 
be noted that neither the inputs nor the out- 
puts of the tubes are tuned in the usual 
sense. Neither does the circuit use low - 
loss coils or bothersome condensers. Note 
that the coils are shown as connected in the 
plate circuits of the tubes. Only a little 
imagination is needed to see that they can be 
connected in many other ways, in the grid 
circuits, etc., and substantially good results 
he obtained. The writer does not advise 
building this circuit, however, unless you are 
quite familiar with wave -coil action; and for 
this reason he has not specified number of 
coil turns, etc. A typical form of resonant - 
wave coil nevertheless, is shown in Fig. 3. 

The circuit is stable, invariably "fires" 
the first time, amplifies nicely, and possesses 
many other advantages ; but, as it stands, 
it has the ability to receive a wave and its 
harmonics at the same point or same setting 
of the sliders. For instance, 400 meters, 200 
100 and 50 meters will all tune at the same 
point. Remove this fault and you have a 
circuit that is indeed most interesting. 

DOUBLE -GRID TUBES 
In last issue the writer spoke of using 

double -grid tubes in R.F. amplifiers. A 
source of supply for these tubes has been 
secured and we are working day and night 
in order to have ready for our next article 
a discussion of a circuit using such tubes. 
It would seem from the theory of the thing, 
borne out so far by experiment, that small 
gain per stage, quality, distance, through 
many stages and elimination of tube feed- 
back, may run hand in hand with the double - 
grid tube. The securing advantageously of 
small gain per stage can only be accom- 
plished if we are sure that we are not gain- 
ing in one stage and losing in another, so 
that our total gain is fair but our circuit 
is all out of balance or cooperation. 

We must know definitely that we -are not 
losing in any stage and unless we know this 
by measurement, constructively speaking, we 
are liable to he wasting our time. That this 
is so may be illustrated by the fact that the 
writer has built strictly according to direc- 
tions, all of the popular superheterodynes, 
with three intermediate stages and all ; yet 
a good commercial 5 -tube receiver, with a 
first detector and oscillator added, has 
equalled any of them as a superheterodyne. 
It is easier to secure amplification at 50 kc. 
than at 500 kc. (600 meters) but do you 
know that you are doing it? 

Of course the reason for such a result, as 
just cited, is that a commercial receiver is 
generally about the best amplifier that the 
company behind it is capable of producing: 
and, because of this, it is a better -developed 
job than the average home -built superhetero- 
dyne receiver. It is so much better that it 
can overcome the handicap imposed by the 
difference in frequency and produce better 
amplification, selectivity, etc. 

HE'D BEEN THERE BEFORE 
" -what are you taking your radio to the 

football game for ?" 
" -well, if I get the same seat that I had 

last time, I'll need it to follow the game." 

THE UNSILENT DRAMA 
We'd bate to live in the same house with 

some of the radio actors if they slam the 
floor when they leave the room the way they 
do in the radio dramas. 
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RADIO NEWS and RADIO WORLD 
give Certificates of Merit 

to the BST -5 

BST -5 
5 -ply walnut 
vernier piano 
finish cabinet 

40.00 

NEW 
MODEL 
Shielded 
Receiver 

$40.00 

New model cabinet base 21" long by 8" wide, height 91/4", top 21" by 6 ". 

THIS highly sensitive, powerful and selective BST -S radio receiver has all up- to -the- 
minute improvements. Heavy aluminum automobile type chassis, shielded against stray 

currents and distortion. Flexible grip, Universal type sockets, eliminating microphonic 
noises. Has provision for battery eliminator and any power tube. Fahnestock clips on sub - 
panel for adjusting C battery, has voltages for power tube. Efficient on either long or short 
aerial, including indoor aerial. This BST -5 sets a new standard for true tone values and 
selectivity. This BST -5 gives greater volume than many six tube sets and consumes less 
current. 

28 Stations in 32 Hours 
Mr. E. H. Thiery, Tax Collector, New Hartford, Conn., writes: "I am well pleased with my BST. In three hours and a half on 
Wednesday night I got the following stations: WTIC, WJZ, WGY, WBZ, WPG, WNAC, WMSG, WEEI, KDKA, 
WAAM, WEAN, WSAR, WJBI, WMAC, WLWL, WJAR, WAHG, WBNY, WEAF, WNJ, w(SH, WSAN, WEIN, 

WMCA, WRVA, WHN, WHAR, WWJ. 

Top inside view showing compact aluminum shielded in- 
destructible chassis. 

Guarantee Satisfaction or Money Back 
Each receiver is tested and retested, boxed and in- 
spected before leaving factory, and guaranteed to 
reach you direct in perfect condition. 
Workmanship throughout guaranteed the best. As- 
sembled by experts. IMMEDIATE DELIVERY. 

Bottom inside view showing improved foolproof curkoid 
coils and rigid construction. w:lr complete harness for 

simple installation. 

GUARANTY RADIO GOODS CO., 
141 West 45th Street, New York City. 
Gentlemen : -Ship nue one BST -5. $40.00 Radio Set. for which f 

enclose $40. I am to test it out for ten days in my own home and 
if not satisfactory to me I will return the set at the end of the ten 
days' trial and you are to return my $40 immediately on receipt of 
the set without question. 

NAME 

ADDRESS 
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For 1926 -1927 Golden -Leutz Present the Most Complete and Up -to- 
Date Radio Receiver Line Ever Manufactured 

Outstanding Features: 
Wavelength Range -35 to 3600 meters. 
Designed for new UX200A Super - Sensitive detector tube. 
Adaptable to UX112, UX171 or UX210 power tubes in last audio stage. 
Power audio, amplifier incorporated in every set. 
All important parts manufactured in our own factory. 
Special filter provided to eliminate "B" current from the loud speaker. 
Voltmeter and switch to read "A ", "B" and "C" voltages, 8 readings. 
Milliammeter supplied to adjust bias voltages. 
10 wire cable, separate "B" taps for radio, detector, audio and power audio. 

Special antenna coupling circuit for extremely high selectivity. 
Chassis type internal construction for rigidity and permanence. 
Master workmanship and the finest parts used throughout. 
Guaranteed for one year against defective material or workmanship. 

88 -PAGE CATALOG SENT ON REQUEST. 

GOLDEN -LEUTZ, Inc. 
Sixth and Washington Aves. Long Island City, N. Y. 

Cables "Experinfo" New York 

Read 

"AMAZING STORIES" 
The Magazine of Scientifiction- Something 

New, Novel, Interesting -Don't miss 
the Big November Issue 

25c -- ON ALL NEWSSTANDS 

Radio News for November, 1926 
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= A Trip Through a 
Condenser Factory 

= (Continued front page 481) 
.1111m1n1.1o1011111/111/111111111111111.111,,.110111,11111111111111111111111111111,ill,1111,1111111111,11111. 4 

condensers in various circuits, are interested 
in the methods used in the construction of 
these condensers, a series of illustrations is 
here presented, which will give a clear idea 
of the steps of production. 

KEEPING DUST AWAY 
The building in which the filter condensers 

are made, was first carefully sealed in order 
to eliminate any possibility of dust or other 
elements entering the premises. Illustration 
No. 1 shows the power winding machine 
which was developed by the company's 
engineers. This machine is completely en- 
closed as a further assistance to keeping any 
foreign particles away from the paper and 
foil during the winding operation, and oper- 
ated by a direct- current motor controlled 
by the treadle as shown. A revolution - 
counter is readily visible at the middle of 
the winding mandrel, and informs the opera- 
tor at all times as to the exact number of 
turns.in the condenser. A few of the wind- 
ings are shown at the left of the machine; 

Fig. 2. Here are shown the spindles on which 
the paper and foil for the condensers are placed, 

prior to winding. 

they have just been removed from the man- 
drel and pressed slightly to stack them for 
further operations. 

No. 2 is a side view of the winding 
machine, showing the spindles on which are 
placed the rolls of condenser tissue and 
foil. 

These spindles are set on ball bearings, 
as well as the foil and paper guides ; so that 
the machine will operate with minimum 
friction and give a uniform tension in the 
condenser windings. The "tensionators." 
shown resting on the tops of the respective 
rolls, also assist in keeping the paper and fo'l 
at the proper tension. This view illustrates 
the side cover of the machine in a horizontal 
position, though in actual operation it is 
vertical and completely enclosed and protects 
the rolls. 

No. 3 shows another view of the winding 
machine from the right side, as well as the 
operator winding a condenser on the mandrel. 
The eight large handles on the side of the 
machine are used to align properly the 
spindles on which are mounted the foil and 
paper. The sixteen small studded projec- 
tions align the ball- bearing guides for the 
paper and foil. 

PARAFFIN IMPREGNATION 
No. 4 shows the impregnator equipment, 

with the vacuum dryer at the left and con- 
denser for the dryer next to it. The steam 
boiler is slightly in the rear, and behind it 
is the vacuum pump that operates the dryer. 
In the same room at the right (Fig. 5) is the 
impregnating chamber and at the left of it is 
the liquor tank, in which the paraffin is 
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30 
DAYS 

571 

7Tube Set 
Sinpie Dial Radio 

Wonderful offer direct from the factory! The world's greatest radio. A perfect working, single dial control, 7 tube receiver. And just to prove our claims, we will ship it to your home for 3o days' free trial. Test it under all conditions. Test it for distance, vol- ume and tonal quality - and if you are not convinced that it is the best single dial set you ever heard, return it to the factory. We don't want your money unless you are completely satisfied. 
Ir?II 11111 11111 II 1111111 11111. 11111. 11111. 11111. 11111 .11111.11111.11111.11111.1 Metrodyne Super-Seven Radio 

Completely Assembled 
Big Discounts 

to Agents and Dealers 

BIG PROFITS 
6- TO AGENTS AND DEALERS 

Our Agents and Dealers make big money 171 

selling Metrodyne Sets. You can work all 
or part time. Demonstrate the superiority 
of Metrodynes right in your home. Metro- u dyne Radios have no competition. Lowest 
wholesale prices. Demonstrating set on 30 
days' free trial. Greatest money - making 11 
opportunity. Send coupon below -or a let- a ter- for our agent's proposition. 

M011111 11111 11111 1111111111 11111 1111111111 11111111111111111111 IIIII 11111 

A single dial control, 7 tube, tuned 
radio frequency set. Approved by 
America's leading radio engineers. Designed 
and built by radio experts. Only the highest 
quality low loss parts are used. Magnificent, 
two -tone walnut cabinet. Artistically gilded 
genuine Bakelite panel, nickeled piano 
hinge and cover support. All exposed metal 
parts are beautifully finished in 24 -k gold. 

30 
Days' FREE Trial 

Metrodyne Super -Six 
Another triumph in radio. Here's the new 1927 model Metro - 
dyne 6 tube long distaure tuned radio frequency receiving set. Ap- 
proved by leading radio engineers of America. Highest grade low 
loss parts, completely assembled in a beautiful walnut cabinet. 
Easy to operate. Dials easily logged. Tune in your favorite station 
instantly on same dial readings every time. No guessing. 

Mr. Howard, of Chicago, said "While flue Chicago broadcasting stations were on the air I tuned in seventeen out -of -town stations. including New York and San Francisco on my loud speaker horn, very loud and clear, as though they were all in Chicago." 

We are one of the pioneers of radio. The success of Metro - 
dyne sets is due to our liberal 30 days' free trial offer, 
which gives you the opportunity of trying before buying. 

MAIL THIS 
COUPON Ner 

or send a postal or Ietter.Get our 
proposition before buying a radio. 
Deal direct with manufacturer - 

Save Money. 

METRO ELECTRIC COMPANY 
21ó1 -71 N. California Ave. Dept. 108 Chicago, Illinois 

Easiest set to operate. Only one small 
knob tunes in all stations. The dial is electric- 
ally lighted so that you can log stations in the 
dark. The volume control regulates the recep- 
tion from a faint whisper to thunderous volume, 
1,000 to 3,000 miles on loud speaker! The Met - 
rodyne Super -Seven is a beautiful and efficient 
receiver, and we are so sure that you will be 
delighted with it, that we make this liberal 
30 days' free trial offer. You to be the judge. 

Mail COUPON Below! 
Let us send you proof of 

Metrodyne quality 
F. L. Warnock, Greentown, Ind., writes: "I received the Met - 
rodyne in good shape and am more than pleased with it. Got 
stations 2,000 miles away." 
C. J. Walker Mariposa, Calif., writes: "Received my Metro- 
dyne Single Dial set O. K. I believe that these one -dial sets 
are going to be excellent sellers. I had no trouble in tuning 
in stations enough to satisfy anyone, so you will please send 
me another set." 
Roy Bloch, San Francisco Calif., writes: "Very often we 
travel from New York to the Hawaiian Islands quickly - 
from station to station -by means of the little tuning -knob 
which operates the electrically -lighted dial. The Metrodyne 
Single Dial Set is much easier to operate than any radio set 
I've ever seen." 
We will send you hundreds of similar letters from own - 
era who acclaim the Metrodyne as the greatest radio 
set in the world. A postal, letter or the coupon brings 
complete information, testimonials, wholesale prices, 
and our liberal 30 days' free trial Offer. 

METRO ELECTRIC COMPANY 
2161 -71 N. California Ave., Dept. 108 
Chicago, Illinois 
Gentlemen: 

Send me full particulars about Metrodyne 6 tube 
and 7 tube sets and your Io days' free trial offer 
Name 

,l ddress 

Ii you are interested in AGENT'S prop- 
s o.cition, place an "X" in the square LA 
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Berlin$ 
RADIO 

INSPECTOR/ 

STERLING METERS 
are literally scientific inspectors who plainly tell you 
is seconds what it might take hours to find by ordinary 

trouble hunting. 

' 

Pachet Meier 

No.R25 -28 
Filament Meter 

No.I -32 
Charge Indicator 

Aio R-111 
Tube Tester 

No.R-906 Unttlersal 
Tube Tester 

The aid of Radio 
Scientists at 
your finger tips 

erlí 
METERS 

Anyone can use a Sterling Pocket 
Meter. Just as easy as telling time. 
Always accurate -never overdrains 
battery current during tests. 
It tells whether the batteries you pur- 
chase are fresh or shelf -worn. You can 
know at all times whether your batteries 
should be used any longer or be discard- 
ed. It finds troubles in the circuit -an 
all round helpmate. 

Made in all types, Price $1.00 
to $4.00 

CHARGE INDICATOR 
Here is the clean, quick, accurate way to read storage "A" 
battery conditions. The Sterling Charge Indicator shows at a 
glance whether your "A" Battery is low or O.K. for use, ap- 
proximately how long it can be used before recharging is 
necessary and when it has been charged enough. 

Price $2.00 
Most radio dealers have Sterling Pocket Meters and Charge Indicators 

in stock or can get them for you. 
Write for 32 -page descriptive booklet on Care and Upkeep of 

Radio. It's Free! 

Radio News for November, 1926 

heated and retained under a vacuum, pre- 
paratory to its being drawn into the im- 
pregnator through the steam jacketed valve 
between these units. Back of the liquor 
tank and impregnator is the condenser, be- 
hind. which is the combination vacuum and 
pressure pump which is also used with these 
units. 

The vacuum dryer's door is open with a 
tray of condensers projecting slightly, in 
order to show the manner in which they are 
placed for this operation. An idea of the 
size of this dryer is gained from comparison 
with the room, which has a fourteen foot 
ceiling; and from the weight of the dryer 
which is slightly over twelve thousand 
pounds. The impregnator chamber is 36 
inches in diameter and 30 inches deep; so 
that, with its supporting legs and cover 
raised, it is about 9 feet over all in height. 
With the liquor tank, this unit weighs ap- 
proximately ten thousand pounds. 

The vacuum and steam gauges are shown 

THE STERLING MFG. COMPANY 
Electrical Manufacturers since 1906 CLEVELAND, OHIO 

N I I o S e w es I rlr/VVGII4t 

Multi -Stage Jack 
The Rono Filaments Switch 
The Rono eliminates all jacks and push -pull plugs 
and attendant wiring and soldering. The Reno dial 
controls the batteries and both audio stages. Each 
stage a filament control. Recommended by Radio En- 
gineers, Editors and Fans -Single hole mounting - 
Will outlast the receiver -absolutely efficient -saves 
time, labor and parts. You will never use another jack 
after you see the Rono. Get one at your Dealers today. 

EACH $2.50 
If your Dealer cannot supply you order direct, en- 
closing $2.50 or we will ship C. 0. D. 

DEALERS -Write for Discounts -JOBBERS 

Rono Mfg. Co., 28 S. Clinton St., g o. f Chicago 

FAMOUS 

mutt inn) 
RADIO 

BATTERIES 
AUTO 

Solid One Piece 
Rubber Containers 

GUARANTEED 
FOR 2 YEARS 

for unexcelled quality. guaranteed lung - 
lived service and unvarying dependability 

Chicago Batteries offer the Radio fan an -A" Power 
that is backed by years of experience and master wosk- 
manship with the finest materials available. Endorsed 
and approved by leading Radio and Automotive author- 
ities. Chicago Batteries in their new non -leak. solid 
rubber cases represent an amazing value at lowest cost. 

PRICES 
SOLID RUBBER CASE 

RADIO BATTERIES 
6 volts, 100 amps. $ 8.29 
6 volts, 120 amps. 10.29 
6 volts, 140 amps. .. .. .. 12.45 

SAVE MONEY -ORDER DIRECT 
Buy Chicago Batteries direct from the manufacturer. 

Batteries shipped same day order is received. Express 
C O D or 3% discount cash with order. 

MOGUL ELEC. LABS. 
1210 So. Peoria St. Chicago, Ill. 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 

Fig. 3. Here is another view of the winding 
machine. The large handles on the side are 
used to align the spindles, so that the paper 
and foil will be distributed evenly in the 

condenser. 

on top at the left of the dryer ; they give the 
operator the true condition in the inside of 
the chamber at all times, and are supple- 
mented by an additional peep hole shown 
just above the center of the open door. 

After the condensers are wound they are 
placed in the vacuum dryer on trays in a 
single layer to give as much heating con- 
tact as possible. The dryer chamber is 
heated about one hour, with the door slightly 
open to let moisture out. The door is then 
clamped and the vacuum pump started. The 
vacuum is maintained for a period of 
four hours, and removes any trace of 
moisture which may have remained 
after the baking operation. While these 
operations could be combined, it is advantage- 
ous to do them separately ; owing to the 
small amount of radiation in a vacuum 
and the necessity of completely removing 
any trace of moisture in the condenser. The 
vacuum used in this work is always less 
than one -half inch of the barometer, which 
can be considered almost a perfect vacuum 
under production conditions. 

The condensers are then stacked in- 
dividually between metal plates and after 
the tops are bolted on, they are brought 
in a hydraulic press to a pressure of two 
thousand pounds per square inch. By con- 
trolling this pressure to an exact degree, 
the capacities of the finished condensers are 
made uniform. 

An operator places the condensers in their 
clamps in the impregnating tank, after 
which the lid is lowered by the crane shown 
above it and bolted securely. The con- 
densers are again baked for a brief time to 
remove the moisture they may have picked 
tip during the pressing operation, after 
which the vacuum pump is started and 
brought to within one -half inch of the baro- 
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BUILT LIKE A VIOLIN 

see it hear it 
buy it 

Oh, it gladdens the eye - 
does Teletone. It graces 
any Radio set, any room; 
for it is the highest devel- 
opment in cabinet making 
ever designed into a radio - 
speaker. 
Hear Teletone! Voices, as 
though they were in the 
very room. Brass bands, as 
though the sounds were 
floating over broad beach- 
es. Orchestras, with the 

completeness of overtones 
and undertones ordinarily 
heard only in the concert 
hall. 

Buy Teletone for complete 
radio -speaker satisfaction. 
Two charming models to 
suit your fancy. Two prices 
to suit your purse - only 
$32.50 or $22.50 for the 
very most that radio has to 
offer. 

Note that a sound wave coming from the sound producing unit 
"A" (the human vocal cords) is amplified through the orifice. 
"B" (the human larynx) until it reaches the conducting area "C" 
(the back of the throat), whence it is again conducted to the 
point of greatest amplification "D" (the correctly formed and 

opened mouth of the singer). 

TELETONE CORPORATION of AMERICA 

449453 Weft 42nd Street, New York City 

TELETONE 
7?a,dio speaker 
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Model Ten $110.00 
With table, as shown, 147.50 

(Ten per cent higher west 
of the Rockies) 

Witha FERGUSON you can 
identify each instrument. 
You hear each note - treble 
and bass. The harmony, the 
"fullness ", of the whole 
orchestra leaves nothing to 
your imagination. 

THE program of your choice, in an instant, 
by means of one tuning control -cali- 

brated in meters! Surpassing fidelity of tone, 
through a powerful 3 -stage amplifier, of ad- 
vanced design, that gives you the true 
"expression" of a distant artist. Marked 
selectivity, due to complete shielding.. These 
are yours with a FERGUSON. See, hear and 
compare in appearance, in performance! 

J. B. FERGUSON, INC. 
225 West 57th Street, New York, N.Y. 

No Seasonal Models - 
Conanually Developing Refinements 

E3erus el 
`7heGold Standard of Radio Receivers 

We have seen them come and go, but we have 
been making and selling Radio Cabinets for 4 
years. To -day thousands of the boys know ex- 
actly where to buy good cabinets at a low price. 
Our FREE New Catalogue tells all about our 
"IVEYLINE" -Sizes 7" x 18" to 7" x 30 ", 7/" or 10" deep. Mahogany 

rubbed finish or solid walnut. Full length piano hinge, lid support and 
rubber feet. 

"PIEDMONT " -7" x 18" x 10 ", 7" x 21 ", 7" x 24", 7" x 26" -your choice, 
$2.65 each, f. o. b., Hickory. Mahogany rubbed finish, fancy nickeled 
hinges. 

"CAROLINA " -Genuine mahogany or walnut. Battery compartments each 
end. Fancy base. Full length N. P. piano hinge: Highest grade rubbed 
lacquer finish. A beautiful cabinet. 

THE SOUTHERN TOY COMPANY, Inc. 
the land of scenery, Hickory, North North Carolina - --( shine and prosperity 

Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be 
inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. Y. 
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meter. When all trace of moisture and air 
has been removed by the vacuum in the 
impregnator (which requires two hours) 
the paraffin is drawn from the liquor tank 
on the left through the valve between the 
tanks, so that it fully covers all of the con- 
densers in the impregnating tank. The 
vacuum is continued for two hours and f 

inspections are made through the peep 
holes in the impregnator cover, until there 
is no trace of air bubbles coming to the 
surface of the paraffin in the impregnating 
tank, which definitely proves the removal of 
all moisture and air. After the paraffin is 
returned to the liquor tank a pressure of one 
hundred pounds is then applied to the im- 
pregnating chamber for a period of one hour, 
after which the chamber is cooled to 160° F. 
This operation forces the paraffin into the 
condensers and the cooling sets it, to pre- 
vent what is termed "bleeding," as it is very 
important to have a uniform layer of paraf- 
fin between each layer in the condenser. 
The cover is then lifted from the impregna- 
tor and the clamps with their condensers are 
removed for cooling. 

TESTING THE FINISHED PART 

No. 6 shows the condensers in various 
testing operations after they have been re- 
moved from the clamps. The operator in 
the middle is applying the first test which is 
for voltage breakdown. The "testing pen- 
cils" may readily be noted in each hand, 
directly connected to the switchboard, which 
in turn is operated by the motor -generator 
under the right end of the bench. This 
"flash test" eliminates all condensers which 
will not stand the voltage for which they 
were made, and is particularly important in 
"B" eliminator work, which requires a con- 
denser that will stand up under continued 
use. 

The operator at the right is using a 
microammeter, which is also directly con- 
nected to the switch board, for testing the 
insulation resistance which is over one hun- 
dred megohms on all these condensers. The 
operator at the left is making the third 

Fig. 7. At the left is shown the appearance of 
a 2 -µf. condenser before and -after the paraffin 
impregnation. The other two windings are for 

1 -µ . condensers. 

testing operation, by means of a microfarad- 
meter which is directly operated on 110 -volt, 
60 -cycle alternating current. All commercial 
condensers must test within 10%, plus or 
minus, of their rated capacity; and those 
which are outside of these limits are re- 
jected. 

A GOLDEN OPPORTUNITY 
"I tink it's time ve got a tube set, fader." 

"Vy do you say dat, mein son ?" "Vell, 
fader, I read in a paper dey are going to 
start broadcasting checks!" 

News of the World. 

THE RIVALS 
The wind was feeling very vexed, 
It whistled, "Well, whatever next? 
I've always tried to do my work, 
And yet, although I never shirk, 

"Young radio sets, I grieve to say, 
Are most impertinent today, 
Because they copy what I do- 
When I start howling, they howl too." 

Leslie M. Oyler in Wireless Magazine. 
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Something NEW &AUTOMATIC in radio /L. 

?he Karas Equamatic 
Five Tube Sensation 

IIpIINIIIIVIMIIWRVI 

Licensed under 
King patents 

pending 

Radio Broadcast's Feature Circuit for 
SET builders all over the country have res- 

ponded with great enthusiasm to the first 
announcement of the KARAS EQUAMA- 

TIC SYSTEM as embodied in the Karas Equa- 
matic 5 -Tube Sensation. They at once realized 
that this radically new circuit offers results 
THAT NO OTHER FIVE TUBE SET HAS 
EVER APPROACHED. 
With the Karas Equamatic System it is for the 
first time possible to take full advantage of the 
amplification factor of your tubes AT ALL 
WAVE LENGTHS FROM 200 to 600 ME- 
TERS. Those who have built the Equamatic 
Receiver have discovered that it produces a 
pure, full- strength signal ANYWHERE 
WITHIN THIS RANGE, plus a SELECTIV- 
ITY, TONE QUALITY and VOLUME never 
before realized. 

How is this high efficiency obtained? 
In the Karas Equamatic the tubes operate 
CONSTANTLY at their highest efficiency -just 
below their oscillation point. The secret of this 
receiver's remarkable efficiency lies in its solu- 
tion of the baffling problem of CONSTANTLY 
AND AUTOMATICALLY varying the coupl- 
ing between primary and secondary inductances 
so as to provide an ABSOLUTELY EQUAL 
TRANSFER OF ENERGY at all wave lengths, 
Karat is FIRST to offer this new radio sensa- 
tion to the set builder, just as Karas was 
FIRST to manufacture an audio frequency 
transformer that amplifies all notes and all fre- 
quencies equally, and also was FIRST to de- 
sign and supply the straight frequency line con- 
denser that relieves congestion by spreading 
stations evenly over the dial. 

The Equamatic Principle of Operation 
The inventor of the Equamatic System, by 
means of an extremely simple mechanical meth- 
od, has made it possible to AUTOMATICAL- 
LY VARY the coupling between primary and 

secondary inductances in 
exact step with the vari- 
ation of the condenser 
plates by merely turning 
the condenser dials in the 
ordinary process of tun- 
ing. 

Karas Micrometric 
Dial. Price $3.50 

Primaries and Secondaries Entirely 
Separate 

In the Equamatic Five Tube Sensation prima- 
ries are ENTIRELY SEPARATE from second- 
aries, being mounted on the special extended 
shafts of the condensers. The secondary coils 
are mounted on the sub -panel on adjustable 
brackets. By an ingenious swivel joint in the 
primary mounting, .combined with the adjust- 
able feature of the secondary coil, it is possible 
to vary not only the degree of coupling but also 
to ABSOLUTELY, UNVARINGLY AND AU- 
TOMATICALLY control the rate of coupling 
so that in the Equamatic there is an absolutely 
CONSTANT AND EQUAL transfer of energy 
between primary and secondary coils at 
EVERY WAVE LENGTH setting of the dials. 

A New Sharpness and Selectivity 
Due to this PERFECT coupling between primary and 
secondary inductances at all dial settings. and the 
positions and angles at which coils and condensers are 
placed, there is no overlapping of electrostatic and 
electromagnetic fields with their harmful broadening 
and distorting effects. As a result. the Karas Equa- 
matic is as sensitive as a regenerative set, as selective 
as a super -het, and its tone is as clear as a crystal! 

Amazing Power, Volume and Tone 
This NEW Raras Equamatic Receiver has a powerful, 
clear as a bell tone, and wonderful volume. It posses- 
ses a quality of tone which makes it the most faithful 
of all multi -tube receivers in its closeness of approach 
to the actual broadcast production. 

The Equamatic is Easy to Build 
You can build this powerful, clear -toned. long -range 
receiver easily and quickly EVEN THOUGH YOU 
NEVER HAVE BUILT A SET BEFORE. With 
every set of Karas Equamatic Coils is included a com- 
plete manual of simple diagrams and instructions show- 
ing where to place every part and telling you exactly 
how each connection is made. This manual also gives 
you a full detailed and completely illustrated explana- 
tion of the systems. To build this 
receiver you will need the Karas 
parts listed below, plus other 
standard parts you can easily 
secure. 

Order From Your Dealer or 
Direct FROM US 

Raras Equamatic parts are carried 
in stock by reliable dealers in 
most cities. If your dealer hap- 
pens to be out of stock you may 
order direct frcm us by using the 
coupon below. Send no money. 
Just pay the postman the price of 
the parts plus a few cents postage. 

r---- 

1926-27 

Essential Parts of the Karas 
Equamatic Sensation 

KARAS EQUAMATIC IN- 
DUCTANCE COI LS are 
packed three in a carton. 
and come to you with com- 
plete manual of simple dia- 
grams and instructions. all 
necessary nuts, screws and 
binding posts, ready for 
mounting In your receiver. 
Price, set of three coils. $12. 

KARAS SPECIAL 17 PLATE ORTHO- 
METRIC CONDENSERS 

three of which 
are used in the 
Equamatic Re- 
ceiver, have epc- 
cta1 extend,.I shafts upon 
which to mount 
the primary coils 
of the Induct- 

ances. Price, each, $7.00 

KARAS HARMONIK AUDIO 
FREQUENCY 

AMPLIFYING 
TRANSFORMERS 

are essential to the 
tone quality success of 
the Equamatic Receiv- 
er. Two of these are 
used for the two stag- 
es of audio frequency 
amplification. Price, 
each. $7.00 

KARAS EQUAMATIC RETARD COILS, 
two of which are used, were designed espe- 
cially for the Equamatic System. Price. 
each. $1.00 
KARAS EQUAMATIC SUB PANEL 
BRACKETS. To insure the necessary exact 
position, of primary and secondary coils 
these brackets are essential. Price, set of 
three, 70e 
KARAS MICROMETRIC DIAL. It has a 
63 to t vernier and tunes to 1/1000 of ail 
inch. i'rice $3.50 . aMM1 MEW IMM MOO 

RARAS ELECTRIC COMPANY 
1128 Association Building, Chicago, Illinois. 

Please send me set of 3 Equamatic Inductance Coils, $12.00; 3 
special Orthometric Condensers with extended shafts. $7.00 each; 
3 Micrometric Vernier Dials. $3.50 each; 2 Harmonik Audio 
Transformers. $7.00 each; 2 Equamatic Retard Coils, $1.00 each; and 
3 sub -panel brackets, 70e. for which I will pay postman $60.20, plus 
postage. upon delivery. It is understood that I have the privilege of 
returning any of this apparatus for full refund any time within 30 
days if it does not prove entirely satisfactory. 

NAME 

ADDRESS 

CITY 

KARAS ELECTRIC COMPANY L - ̀ -e'sh 

1 128 Association Building CHICAGO 

ti'1'A'rb: 
accompanies order we will ship postpaid.) 

aaa. Maw. ,_m Ham. amm =mom r sass 
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,EE that rubber jacket about to descend 
on the "howler "? Once this "howl 

absorber" slips over a tube the howl stops 
for once and all! 

No more ruined reception. The thick 
shield of live rubber effectually soaks up 
the trouble- making vibration. 

You can get it for every size tube ! 

Just ask your dealer, or write. 

National Distributors for the U. S A. 

SPARTAN ELECTRIC CORPORATION 
350 West 34th Street, New York City 

._Manufactured in the U. S. A. by 

SCIENTIFIC PRODUCTS CANADA, LTD. 

PRICE 
75 CENTS 

EACH 

ASK FOR 
McDONALD 

HOWL ARRESTER 

SUPER HETERODYNE 

CONSTRUCTION and OPERATION 

by R. E. LACAULT, E. E., A. M. I. R. E. 
Originator of the famous LI and L2 

ULTRADYNE 

IS NOW READY 

It is a book full of practical information 
for super heterodyne owners and experi- 
menters written so that anyone can un- 
derstand it. The latest development of the 
author - 

The ultra sensitive 9 tube. 
- -- LR 4 - -- 

is fully described for the first time. 

A special coupon for free technical advice is 
given in each book. 

Price $1.97 

Order today from 

R. E. LACAULT RADIO ELECTRIC 
LABORATORIES 

1581 Macombs Road, New York City 

SICKLES 
SHIELDED TUNED RADIO 

TRANSFORMER 

The ideal coil for the Na -ald Localized 
Control Tuning Unit, and for Truphon- 
ic Catacomb Assembly. 
Widely adaptable to all leading control 
units. 
This transformer is compact, sturdy, 
sharp- tuning. Prevents both outside 
and local interference. 

PRICE $2.00 

There are Sickles Diamond -Weave 
Coils for all leading circuits. 

THE F. W. SICKLES CO. 
136 UNION STREET 

SPRINGFIELD .. MASS. 

GOLD from idle hours! 
Read "MONEY MAKING" the Magazine of Opportunities 

25c ON ALL NEWSSTANDS 

Radio News for November, 1926 

Radio Laboratories 
(Continued froid page 517) 

::::,::1 ::...:::::::::::::.::::::::::::::::::::::::.n..,,,,,,,, .. , ,,,_ 

"A" & "B" BATTERY CABLE 
The 5 -Wire "A" & "B" Battery Cable shown, 

submitted to the RADIO NEWS LABORATORIES for 
test by the B.irnbach Radio Co., 370 Seventh 
Ave., New York City, consists of five insulated 
stranded wires braided into a single cable. These 
wires are rubber -insulated, covered with braids of 

different colors, and have connecting lugs at each 
end. The two heavier wires for the "A" battery 
current are provided with sturdy tinned clips. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1448. 

ILLUMINATED CONTROL 
The "Mar -Co" Illuminated Control shown in this 

illustration was submitted to the RADIO NEWS LAB- 
ORATORIES for test, by the Martin -Copeland Co., 
Providence, R. I. The main feature of this ver- 
nier dial is that it is arranged for back -panel 

mounting and that the instrument under control 
can he mounted on the dial frame. The dial is pro- 
vided with a special knob to control a flashlight 
lamp directly behind the engraved translucent 
scale. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1554. 

PHONE PLUG 
The "Reverso" Phone Plug shown, submitted 

to the RADIO NEWS LABORATORIES for test by the 
Zisch Engineering Corp., 39 -43 Avenue L, Newark, 
N. J., has for a characteristic feature that it k 

provided with a small push -button switch, which 
allows changing the polarity of the cord tips 
without disconnecting them from the plug. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1555. 

VOLTMETER 
The Model 489 Voltmeter shown, submitt,.,1 to 

the RADIO NEws LABORATORIES for test by the 
Weston Electrical Instrument Corp., Newark, N. 

J., is a high-class testing instrument, precise, 
solid and reliable; it is adapted for two voltage 
ranges, 0 -7% and 0 -150. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1559. 

OUTDOOR CAGE ANTENNA 
The "Washington Outdoor Cage" Antenna 

shown, submitted to the RADIO NEWS LABORATORIES 
for test by the D -S Radio Corp., 1630 Fourth 
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1Q26 
EDITION 
No.16 

300 
Illustrations 

8 -Page 
log book of 
all U. S. 
Broadcast 
Stations 

THIS 
08 PAGE, 

RADIO 
CATALOGUE 

BUY 
FROM RADIO'S OLDEST 
MAIL ORDER HOUSE 

WE are the oldest established, exclusive 
radio mail order house 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" 
It 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 cata- 
log, and you will find them there, anything 
from a screw to copper ribbon and tele- 
phone diaphragms, as well as thousands of 
other small radio findings. Just to mention I 

a few: 
Lugs, nuts, dials, vernier dial, jacks, plugs, 

every kind of knob, cords, panels, screws, 
sliders, washers, selenium, tinfoil, switches, 
crystals, cap nuts, Litz wire, cord tips, brass II 

rods, resistances, name plates, spring binding 
posts, switch parts, metal ribbon, carbon balls, 
binding posts, all types, switch points, switch 
levers, lock washers, carbon grains, ground 
clamps, metal pointers, insulated tubing, low 
melting metal, antenna connectors, bus bar 
wire, as well as thousands of other articles. 

lire carry the Largest Variety of Small 
Radio Parts in the World. 

If you will paste 
post card and 
will be pleased 
new Catalog at 

THE NEW RASCO CATALOG No. 16 Folio ntain Hookups 
All Armstrong Circuits: Theme Important circuits are explained clearly, all values having been given. Just to name a few of the Vacuum Tube circuits: The V.T. as a detector and one -step amplifier; Super, Regenerator; one -step radio frequency am- plifier and detector; three -stage audio frequency amplifier; short wave regenerative circuits; 4-stage radio frequency in- ductively coupled amplifier; fl 

audio 
all Refiex Circo ts. This catalog isnc crammed full lof small parts and radio findings, literally thousand% of them. In addition there ie much useful information contained herein. 

this coupon on a 
mail today, we 
to send you our 
once. n 

RADIO SPECIALTY CO. 
98 Park Place New York, N. Y. 

I IAD10 SPECIALTY CO., RN. -11 -' I98 Park Place, New York. 
l'on may send me, without charge or obligation, your NEWT ICATALOG No. 16. (Write on margin if you desire.) 

I 

rame 

I Street 

Ir. o. State É 
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:1111'n a J' rgnywlrere 
PUT UP-CHANGE-OR TAKE DOWN 

! tJwiîxejJ. 
SATISFACTION GUARANTEED 

As easily as setting up a "loop ", now 
you can have a 100% efficient OUT- 
SIDE aerial -anywhere! No holes .to 
drill -no delay -no tangling. Lead 
the Reel Aerial antenna in under or 
over window or door, which can then 
be closed tight without harm to wire. 
Take your set with you to friends' 
homes -or on trips. Use for demon- 
strating, experimenting, and as per- 
manent aerial. Can also be used in- 
doors. Mail coupon if dealer cannot 
supply you. 
HERE'S 100 feet of 14 in. wide FLAT bare, con - 
Per Idre, with insulator on outer end, reeled up in 

a handsomely nickeled metal case, 4'4 in. 
diameter. Weighs only 21 
ounces. Fits pockeL Unreel 
as long an aerial as desired. 
place case on or near eat, in- 

sert plug on cable in other end of cable to 
in. Unused portion in 

dead end losses. 
in like a 

tangUag. 

PAT. 
APPLIED 

FOR 

UNSURPASSED PERMANENT 
AERIAL! Reel Aerial antenna 
has same inductance value as 
stranded copper wire. Being flat, 
smooth, and easy W take down, 
it is easily cleaned. 

renter hole -attach 
set. -and tune 'em 

case does not cause 
When through. reel 

tape measure. No 
Provides 100% ef- 

ficient aerial 
in a few mo- 

ments - any 
time, any 

place - in- 
doors. out- 

doors. 

For indoor aerials -cal 
be put up around wall 
or reeled out on floor. 

For use In halls, the- atres, laboratories, 
schools, clubs, on trains, 
at fairs, etc. 

Experimenters, 
Engineers! 

Attach Reel 
es Aerial insulator to a pole and push 

_- -'i pole into ground. Bring antenna in- 
- to house. By changing dis- 

yf sa Lance and locations of pole, 
and reeling antenna in or ,- out you can vary antenna. 

if, fibs 
illustration 
Actual size et 
Case 4'k In. diameter 
Insulator 

SEND NO MONEY, JUST MAIL COUPON 
HAWKEYE RADIO CO., Division of Hawkey. Lightning Rod I I Co. . Dent 1411. Cedar Rapids, Ia. 

Ship me-on your MONEY BACK GUARANTEE -one Reel 
Aerial C.O.D. I will pay Postmen $5 plus few cents postage I I (Postage prepaid when money accompanies order). 
Name I 

DEALERSI 
JOBBERS* 

Write for attrac- 
tive proposition. 
Use Reel Aerials 
in making trial 
d e m onstratlons. 
Sell Reel Aerials 
for indoor aeri- 
als, portable sets 
to travelers and 
tourists, to ex- 
perimenters a n d 
to people desir- 
ing highly effic- ient permanent 
aerials. 

_ 

Goodrich 
silvertown 

Radio Panels 
For greatest range and selectivity 
1 Easier to drill and machine. 
2 Better color, lasting lustre. 
3 Lower free sulphur -no discoloration. 
4 Higher softening point -no warping. 

Goodrich V. T. Sockets Spaghetti Tubing 
Radiophone Ear Cushions Battery Mats 

Hard Rubber Tubes for Coils 

The B. F. Goodrich Rubber Company 
Established 1870 Akron, Ohio 

ÇREERADÍOGüIDE 
FREE 

RADIO CATALOG & 
special hook-ups with / LA_ 

fç 
illustrations. Shows savings on standard 

radio parts, complete sets. kits. Be sure . .. 
to get this thrifty book before you buy. Write letter er 
postal NOW. Also include name of another fan. 

BARAWIK CO.. 542 Monroe St, CHICAGO, U. S. A 

COIL WINDINGS 
Audio -B Eliminator -Bell Ringing Trans. 

TELEPHONE RINGER- CHOKE- 
IGNITION -CONTROLLER & SPECIAL 

SOLENOID WINDINGS 

Easton Coil Co. P. O. Box 237 
Easton, Pa. 

Radio News for November, 1926 

Ave., Seattle, Wash., -consists of two aluminum 
discs, eight stranded wires with threaded lugs at 
the ends, and a short insulating pipe. The discs 
have threaded holes in their centers for holding 

supporting pipes, and evenly- distributed small 
holes for the lugs of the wires. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1560. 

MICRO- COUPLER 
This Micro- Coupler, submitted to the RADIO 

NEWS LABORATORIES for test by the Simplex Radio 
Devices, 231 Mulberry St., Newark, N. J., is a 
three- circuit tuner with windings of the self -sup- 
porting type. The coupling between the primary 
and the secondary can be adjusted by sliding the 
rods supporting the secondary and passing through 

the winding of the primary. A rough variation of 
the coupling between the secondary and the tickler 
is obtained by sliding the primary along the rods 
rigidly attached to the frame of the tuner; a finer 
adjustment by varying the inclination between the 
axis of the tickler and that of the primary. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1561. 

RADIO PANEL LAMP 
The radio panel lamp shown, submitted to the 

RADIO NEWS LABORATORIES for test by Robert A. 
Stevenson, 412 E. King St., Lancaster, Ohio, con- 
sists of a porcelain housing with a bidden 6 -volt 

flashlight lamp, which illuminates the radio panel 
when placed on top of the cabinet. The lamp is 
provided with a small lever which brings the lamp 
in lighting position. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1562. 

LOUD -SPEAKER CONNECTOR 
The "Liberty" Multiple Loud -Speaker Connec- 

tor shown, submitted to the RADIO NEWS LABORA. 
TORIES for test by the Liberty Metal Products 

Co., Berea, O., has a simple switching arrangement 
making it easy to connect to the receiver any of the 
reproducers attached to this device. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO, 1563. 

RHEOSTAT 
The Frost Radio Bakelite Rheostat, Nos. 806 

and 802, shown herewith, was submitted to the 
RADIO NEWS LABORATORIES foi test by Herbert H. 

Frost, Inc., 154 West Lake St., Chicago, Ill. 
The main feature of this type of rheostat is that 
its bakelite base is so shaped that it comes in con- 
tact with the resistance unit only over a very 
small surface, thus causing efficient cooling. The 
contacts are perfect and the whole is compact and 
solid. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1564. 
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Radio Reception is only 
as good as its Tone Quality 

VOLUME means nothing if it brings only distorted noise. Distance 
means nothing if you are not rewarded by tone quality. 

Equip your set -no matter what type -with the Carborundum Stabil- 
izing Detector Unit and you are assured of crystal clear tones -of a quality 
reproduction you have never before enjoyed. 

The Unit is built around the Carborundum Permanent Detector. No 
adjustments -no bothering with a jumpy cat's whisker. This detector is fixed under a five pound 
pressure -retains its super sensitivity -it won't burn out. 

A booster voltage is supplied by a tiny dry cell and by a potentiometer control you adapt the unit 
to the circuit and receiving conditions. 

Increases selectivity -gives greater distance and volume -but above all brings you true natural 
tones. 

THE CARBORUNDUM STABILIZING DETECTOR UNIT 
Reg. U. S. Pat. Off. Improves Any Set Send for the Special Hook -up Booklet 

THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 
SALES OFFICES AND WAREHOUSES IN New York, Chicago, Boston, Philadelphia, Cleveland, Detroit. $3.50 

Cincinnati, Pittiáburgh, Grand Rapids, Milwaukee IN U. S. A. 
The Carborundum Company, Ltd., Manchester, Eng. 

DETECTOR ALONE 
$1.50 

Carborundum L the Registered Trade Name used by The Carborundum Company for Silt. 
ton Carbide. This Trade Nark V the ezdueivo property e The Carhorundum Company. 

Dealer or 
Direct 

CARBORUNDUM 

The 
Carborundum 

Company 
Niagara Falls, N. Y. 

Please send free 
Hook -Up Book D -I. 

Name 

(Erect 

City State 

Afraid of his shadow ! 
NOT long ago the American Automobile sales- managers were skeptical 

of the Export Market to Spanish- speaking countries. They imagined 
great difficulties of distance, ex- 
change, translation and distribu- 
tion. But they were only afraid 
of their shadow -as is proven by 
the fact that the sales of Ameri- 
can Automobiles to this market 
totaled $75,000,000 for 1925. 

LATIN AMERICA 
SPAIN-PORTUGAL 

THE VEST INDIES 
THE PHILLIPPINES 

RADIO 
LINTERNACIONAL 

RADIO NEWS in Spanish 

THESE PEOPLE PREFER AMERICAN APPARATUS. 

SELLING Radio in this market is a much simpler proposition than once faced 
the Automobile Manufacturers. RADIO INTERNACIONAL- solves the dis- 

tribution problem by affording direct contact with buyers in this market. It solves 
the translation problem by its staff of experts who translate letters for you; and it 
maintains a Service Department for advice on exchange, sales outlets, etc. 

There is an All -Season market in these countries -July is as good as December- 

GET YOUR SHARE OF THIS BUSINESS 

EXPERIMENTER PUBLISHING CO., Inc., 53 Park Place, New York 
Publishers of Radio News, Science and Invention, Radio Internacional, Amazing Stories, Radio Review 

Western Representative 
Kansas City Representative 
New England Representative 
Detroit Representative 

Pacific Coast Representative 

FINUCAN & McCLURE 
DAVIES, DILLON & KELLY 

T. F. MAGRANE 
ROY BUELL 

A. J. NORRIS HILL CO. 

720 Cass Street, Chicago, Ill. 
15 West 10th St., Kansas City, Mo. 

Park Square Bldg., Boston, Mass. 
Donovan Bldg., Detroit, Mich. 

15 Third Street, San Francisco, Calif. 
412 W. 6th Street, Los Angeles, Calif. 

www.americanradiohistory.com

www.americanradiohistory.com


580 

"BELIEVE ME, MISTER, 
YOU HAVE THE GOODS!" 

A radio dealer whose name will be 

furnished upon request quotes: 

"I can show two verifications from 
real foreign stations -and not ou Test 
Week either -and have letters out 
now asking for three more! 

"I have the Quadraformer set be- 

side one of the best known makes of 

supers, of which I am the authorized 
dealer, and the Quadraformer outper- 
forms it every time." 

Wonderful reception. Unusual for 
even the Quadraformer; but it does 

show what the Quadraformer will do 

when our simple assembly instructions 
are faithfully followed. 

The fact is undeniable ; in every 
section of the country, radio enthus- 
iasts are turning to the Quadraformer 
-hundreds of them every month. 

A number of revolutionary advantages 
have been attained. The total absence of 
all stabilizers, resistances, and other 
neutralizing devices allows all the radio 
energy to be utilized in developing the 
true signal. Speech and music come in 

with rich, sweet tones. There is little or 
no back -ground of noise. There is no 
distortion. Distance seems to make little 
difference. 

You can easily build this wonderful 
five tube receiver yourself. You need only 
the Quadraformer essential kit which sell; 
for $12.75 and a few other standard parts. 
Send 10c today for the QUADRAFORM- 
ER BOOK which tells the whole story. 
Please mention your dealer's name. 

GEARHART -SCHLUETER RADIO CORP., 
Fresno, California 

i 

No.135 -C 

Portable 
Voltmeter 

"De 
Luxe" 
This is without question the most artistic and useful portable radio volt- 

meter manufactured. 90% of all radio trouble can be traced to faulty 

tubes and batteries. Check -control them. Send for special circular 
No. 1016. 

Jewell Electrical Instrument Co. 
1650 Walnut St. 27 years ,i1aking Good hutruments Chicago 

Investigate 
Our 
Trial 
Offer 

MASS. RADIO SCHOOL 
18 Boylston St., Boston, Mass. 

NEW TERM NOVEMBER 8 

Send for Free Catalog 

Positions 
Secured 
Licensed 
Graduates 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 

Radio News for November, 1926 

RADIO -FREQUENCY CHOKE COIL 
The Radio -Frequency Choke Coil, type 132, 

shown herewith, submitted to the RADIO NEWS 
I.ABORATORIES for test by the Radio Engineering 

Laboratories, 27 Thames St., New York City, is 
of small size and is very effective. Its inductance 
is nearly 1 millihenry. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1567. 

VACUUM TUBE 
The type "H" Vacuum Tube shown, submitted 

to the RADIO NEWS LABORATORIES for test, by the 
C. E. Company, 702 Eddy St., Providence, R. I., 

is for use as a detector only. It is of the 201 -A 
type, and employs a plate voltage of 67 to 90. 
It gave excellent results on test. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1568. 

VACUUM TUBE 
The Vacuum Tube shown, submitted to the 

RADIO NEWS LABORATORIES for test, by the Quali- 
trun Mfg. Co,. 527 Morgan Ave., Union City, N. 

J., is of the 201 -A type and can be used as either 
a detector or an amplifier. It gave excellent re- 
sults on test. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1569. 

AUDIO -FREQUENCY TRANSFORMERS 
The "Concertone" Audio- Frequency Transformer 

shown was submitted to the RADIO NEWS LABORA- 
TORIES for test by the Jefferson Electric Co., 426 
S. Green St., Chicago, Ill. It was found that, 

when the transformer was used in conjunction 
with a 201 -A tube and with the proper plate and 
grid voltages, voltage amplification per stage was 
practically 

AWADED 
saine at 

NEW 
frequencies. 

BORA- 
TORIES CERTIFICATE OF MERIT NO. 1570. 

CHARGING RHEOSTAT 
The Charging Rheostat shown, submitted to the 

RADIO NEWS LABORATORIES for test by the L. S. 

Brach Mfg. Co., 127 Sussex Ave., Newark, N. J.. 
allows control of the amount of the current by 

which an "A" battery is charged through a trickle 
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charger. It has a resistance of 60 ohms, is 
mounted in a porcelain housing and so arranged 
that a perfect cooling of the resistance unit is 
assured. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1571. 

"B" BATTERY ELIMINATOR 
The "U- Flex" "B" Battery Eliminator shown, 

submitted to the RADIO NEws LABORATORIES for 
test by the U -Flex Mfg. Co., 1 South 39th St., 
Philadelphia, Pa., works on alternating currents 

and uses a 201 -A tube as a rectifier. It has been 
tested in conjunction with a 5 -tube radio re- 
ceiver; no hum or distortion was heard, and the 
supplied current was sufficient to allow a satis- 
factory volume. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1574. 

"B" ELIMINATOR 
The "Aero" "B" . Eliminator shown, submitted 

to the RADIO NEWS LABORATORIES for test by the 
Glenn L. Martin Co. (Radio Division), Cleveland, 
Ohio. is very compact and of solid construction, 
working on A.C. It uses as a rectifier a 201 -A 

or 213 tube. The output is fairly pure so that 
no distortion or hum is heard; the current supply 
is high enough to operate satisfactorily a receiver 
having three stages of resistance - coupled audio 
amplification. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1575. 

RHEOSTAT 
The "All Metal" Rheostat type 210 shown, 

submitted to the RADIO NEWS LABORATORIES for test 
by the De Jur Products Co., 199 Lafayette St., 
New York City, is of the one -hole mounting type. 
With a few exceptions, it is almost entirely of 

metal, thus avoiding the overheating of the re- 
sistance unit. The sliding contact arm runs 
smoothly and makes a perfect contact with the 
resistance wire in any position. Screws and nuts 
are eliminated, as only built -in lugs are used. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1576. 

POTENTIOMETER 
The Type 114 Potentiometer shown, submitted 

to the RADIO NEWS LABORATORIES for test by the 
De Jur Products Co., 199 Lafayette St., New 
York City, is designed for large current -carrying 

capacity and has a resistance of 1,000 ohms. The 
contact between the sliding spring and resistance 
unit is good in all positions. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1577. 

RECEPTACLE JACK 
The Type 600 Receptacle Jack shown, submitted 

to the RADIO NEWS LABORATORIES for test by the 

Carter Radio Co., 300 S. Racine Ave., Chicago, 
Ill., is a complete radio outlet for use in wiring 

Valley Electric 

Delivers 50 milliamperes at 180 volts 
Operates without hum or noise 

Better than dry batteries 

The Valley B Power Unit takes the 
place of B batteries by providing 
plate voltage from the house lighting 
circuit for any radio receiving set of 
12 tubes or less. 

It will supply the plate voltage nec- 
essary for a power unit or 
power tube. Its maximum 
output is 50 milliamperes at 
180 volts. 

We use the Raytheon Tube 
in the Valley B Power Unit 
because only the Raytheon 
Tube gives full wave rectifica- 
tion and has no filament to 
burn out. Also, it is the only 
rectifying tube for this service 
which will deliver full current 
and voltage continuously 
over a long period of time. 

Operates with- 
out hum or 
noise -as silent 
as dry batteries. 
Mounted in 
handsome black 

551 

grained metal case. Comes complete 
with Raytheon Tube, cord and plug. 

Other Valley Radio Units 
To the left are shown other Valley 
units as follows: ' 

Top -The Valley Type TBC 
Charger, the twin -bulb 
charger. Charges at 2M am- 
peres with one bulb, and at 
5 amperes with two bulbs. 
Use of both bulbs is optional. 
Absolutely noiseless. 

Center -The Valley Type 
ABC Battery Charger. The 
original vibrator type charger. 
More than 200,000 in success- 
ful use. For six and 12 volt 
batteries. 
Bottom - The Valleytone 
Model 52 Radio Receiver. 

Five -tube, tuned 
radio frequency. 
Two dial control. 
Wired so that 
use of power 
tube is optional. 

VALLEY ELECTRIC CO. , RADIO DIVISION ST. LOUIS, MO. 
D istrict Offices: Boston, Chicago, Cleveland, Indianapolis, 
Kansas City, Minneapolis, New York, Philadelphia, San Francisco 
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Build Your Set With 

Variable 
High Reaistance 

Interference and 
Static Eliminator 

Single Pole Double Throw 

Double Pole Double Throw 

Triele Pole Double Throw 

Antenna Plug 

Dependable Product 
Endorsed and used by 
leading set builders 

Quality at 
Popular 
Prices 

May we send you our 
complete catalog? 

Write Dept. R.N. 

LESLIE F. MUTER COMPANY 
'Yeth U Greenwood Avenue 

CHICAGO, ILL. 

Audio 
Frequency Transformers 

Push -Pull Panel Switch 

Fixed Condensen 

Resistance Amplifier Unit 

Fixed Grid Leaks 

tine.wwiiisiassd3 
Antenna Lead -In Insulator 

Fixed Rheostats 

Resistance Amplifiers 

Adjustable 
Ground Standard 
Clamp Complete Aerial Kit 

Variable 
Condensers Lightning Arrester 

Clanton "B" Eliminator 
New battery pep every day in the year. Operates direct from light socket. 

110 -120 volts A.C. Replaces your Radio "B" Batteries. 
Any. Cycle 

Dealers 
write. 

Full wave rectification. Taps at 22, 45, 90V. 
100 Volts Maximum 

No wiring changes necessary. 
Do away with battery troubles forever. 

Sold on a ten day money back guarantee. 

Clayton Radio Products Co. 
3539 Broadview Rd. Cleveland, Ohio 

5 Complete. 
Nothing else to buy. 

Works on any set -new or old. 
Costs little more than a new set of batteries 

Ruggedly built with dependable, 
tested, quality parts in a hand- 
some, heavy steel cabinet. 

Acid 
Hum Will last for 
Noise years. 
Attention 

Greater volume and sweeter tone. 
Costs less than 50e a year to operate. 
Works on any set up to eight tubes. 

USE THIS ORDER COUPON NOW. 

CLAYTON RADIO PRODUCTS CO. 

3539 Broadview Rd. - Cleveland, Ohio 

Name 

Address. 

Send literature City 

Money enclosed Send C.O.D 

¡fREE RADIO ,GUIDE É RADIO CATALOG & GUIDE for (('. 
FREE 1927. Gives special hook -ups with ES!e 
illustrations. Shows savings on standard H100A°a4S, 
sedio Darts. complete sets, kits. Be sure !s- 
to get this thrifty book before you buy. Write letter or 
postal NOW. Also include name of another fan. 

BARAWIK CO., 542 Monroe St., CHICAGO, tl 4 A. 

RADIO BOOKS & PATTERNS 
BOOKS, PATTERNS AND DIA- 
GRAMS ON EVERY IMPORTANT 

RADIO CIRCUIT 

Write : For : Circular 
THE C(1NSRAD CO., Inc. 
53 PARK PLACE NEW YORK 

Radio News for November, 1926 

buildings. It consists pf a short jack mounted 
on an insulated 2%x454 satin -finished brass plate. 
The insulation between the parts of the jack, and 
between the jack and the plate, is very high. 

AWARDED THE RADIO NEWS LABORA- 
TORIHS CERTIFICATE OF MERIT NO. 1578. 

RECEPTACLE VOLUME CONTROL JACK 
The Receptacle Volume Control Jack, No. 630, 

shown herewith, submitted to the RADIO News 
LABORATORIES for test by the Carter Radio CO.. 
300 S. Racine Ave., Chicago, Ill., is composed 

of a 214x4/ satin -finished brass plate on which a 
500,000 -ohm volume control unit and a short in. 
sulated jack are mounted. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1579. 

KNIFE -EDGE SWITCH 
The Knife -Edge Switch shown herewith, sub- 

mitted to the RADIO NEWS LABORATORIES for test 
by the Leslie F. Muter Co. 76th Street and 
Greenwood Ave., Chicago, Ill., has a molded 

bakelite base and nickeled brass contacts with 
moulded insulated handles. This switch is espe- 
cially adapted for connection of battery circuits 
with surface mountings. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1581. 

LOOP ANTENNA 
The "Quality Tone" Loop Antenna shown, sub- 

mitted to the RADIO NEWS LABORATORIES for test . 

by the Duro Metal Products Co., 2699 N. Kildare 
Ave., Chicago, Ill., is of the collapsable type. By 
loosening a special screw, a bar of the frame can 

be removed, thus allowing the folding of the 
loop. This antenna is very well built and operates 
satisfactory over the whole broadcast range, in 
connection with a 0005 -µf. condenser. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1582. 

LOUD- SPEAKER 
The "Quality Tone" Loud- Speaker shown was 

submitted to the RADIO NEWS LABORATORIES for 
test by the Duro Metal Products Co., 2699 N. 

Kildare Ave., Chicago, Ill. The reproduction of 
speech and music by this instrument is very fine 
and the volume is large. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1583. 

TEST HANDLES 
The Test Handles shown, submitted to the 

RADIO NEWS LABORATORIES for test, by the Uni- 
versal Test Equipment Co., 2939-41 N. Oakley 
Ave., Chicago, Ill.. were found to be of great aid 
in locating trouble in radio receivers. They can 
be used, either with a low- voltage battery in 
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series with headphones, or with the house lighting 
Current in series with a lamp. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1584. 

FIXED CRYSTAL DETECTOR 
The Fixed Crystal Detector shown, submitted to 

the RADIO News LABORA 'ruMIES for test, by the 
Advance Electric Co., 1200 W. Second St., Lus 

Angeles, Calif., was tested in connection with dif 
ferent crystal receivers and found to be very 
sensitive. 

AWARDED THE RADIO NEWS LABORA. 
TORIES CERTIFICATE OF MERIT NO. 1585. 

LOUD -SPEAKER 
The "Stanford Model" Loud -Speaker shown 

was submitted to the RADIO NEWS LABORATORIES 

for test by the Magnavox Company, 2725 East 
Fourteenth Street, O C.dif. This neat and 

attractive reproducer is of the cone type. It 
responds very well over the audio - frequency band 
and gives excellent reproduction with regard to 
quality and tone. 

AWARDED THE RADIO NE \VS LABORA 
TORIES CERTIFICATE OF MERIT NO. 1588. 

LOUD -SPEAKER AND BASE 
The "Rola Pedestral Re-Creator" shown here- 

with, submitted to the RADIO News LABORATORIES 

for test by the Rola Company, Oakland, Calif., 
is identical with the instrument described in the 

September issue of RADto News, except that in- 
stead of being of the table- mounting type it has a 
fancy wooden stand. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1591. 

OUTLET JACK -AERIAL AND GROUND 
The Outlet Jack -Aerial and Ground, No. 600, 

shown herewith, submitted to the RADIO News 
LABORATORIES for test by the Carter Radio' Co.. 
300 S. Racine Ave., Chicago. Ill., consists of two 
insulated tip jacks mounted on a standard 25/x4% 

satin- finished brass plate. The insulation between 
the tips and the plate is very high and the ca- 
pacity between them is negligible, so that reception 
is not affected. The jacks are provided with name 
plates. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1593. 

IRON -CORE TRANSFORMER 
The 11-210 Iron -Core Transformer shown, sub 

mitted to the RADIO News LABORATORIES for test. 
by the High Frequency Laboratories, 131 North 

')S3 

Rad bilme 
isik e/ 

Put up 
Aeral 

-this week/ 

lab.The Belden nperadio Antenna Kit contains a Beldenamel 
Aerial and other hash grade aerial and ground parts. 

DO you know that a Jean, bright 
aerial wire gets louder volume and 

longer distance than a corroded, soot - 
covered aerial? The corroded, tarnished 
surface of a bare copper aerial wire in- 
terferes very seriously with the flow of 
radio frequency currents from the an- 
tenna to the set. That is why the shiny, 
smooth wires of a Beldenamel Aerial 
are protected with baked enamel. 

If you install a Beldenamel 
Aerial, now, you will be 
through with aerial troubles 
for years to come. Smoke, 
fumes, and weather cannot 
affect the Beldenamel coat- 
ing on a Beldenamel Aerial. 
That is why so many old, 
bare copper aerials are being 
replaced with Beldenamel 
Aerials. 

Ask your nearest dealer to 
show you a Beldenamel 
Aerial. It is sold in a dis- 
tinctive striped black -and- 
orange carton that protects 
you against substitutes. 

BELDEN MANUFACTURING COMPANY 
2314A South Western Avenue Chicago, Illinois 
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NOTE: We manufacture a complete line of 
Filter Condensers, Resistance, Choke Coils, 
and 7 tube one dial Truphonic Receivers. 
Prices on application. 

Here is just what you wanted. A good reasonable priced powerful and clear B- eliminator 
with a two -year written guarantee and sold with the privilege of returning within 10 days if un- 
satisfactory. What better proposition can we offer? 

Built sturdy in an approved polished metal container 9 x534 x 5 %. Shipping weight 5 pound, 
packed. Operates any set up to 8 tubes from 110, 120 volts A.C. socket any cycle, delivering a 

constant flow of unfailing clear noiseless B power. No more recharging, no troublesome creepy 
acid cells, but an instrument ready to function the minute you turn on the switch. It comes to you 
complete ready to work. 

There are four taps B -, 22 %. 45, (90 -100). We can change the taps to suit your requirements 
on request with order. Higher voltage can be obtained by connecting any old B battery in series 
with the eliminator, but it hardly will be found necessary for reason of the high amperage. 

Our A battery eliminator to work in connection with our "B" will be announced later and 
priced about $16.50. Trickle charger for A Battery $6.50. 

ASK YOUR DEALER TO DEMONSTRATE OR SEND DIRECT 
Immediate delivery, no waiting. Wire money if you like. C.O.D. shipments require 

25% with order. 

UNION SERVICE COMPANY, FOUNDED 1912 
MORRIS HEIGHTS P.O. BOX 23 NEW YORK, N. Y. 

Vdf2c3ffk? 
004- 

LEAD -IN CONNECTOR 

Don't Neglect 
this point of contact 

Use a Tip -Top Lead -in connector on your outside 
aerial, for best distance results, and better reception. 

Jobbers and Dealers write for discounts. 

JAMES F. DOOLAN 
MANUFACTURING CORPORATION 

36 - 42 West 47th Street New York, N. Y. 

25c 
Only a screwdriver 

needed. 
No solder. 

No loose connections. 

Gcimoe stations 
une in obscure stations clQy re 

never heard before. Get more 
out of your set. Every station listed 

3 ways -wave lengths, call letters, and 
cities. Gives you all the information you 

up-to-date 
about every station. Incorporates 

Broadcast Station map. Always up-toate and 
authentic as It is checked by latest Government 

Reports. Simple and easy 
news 

alers 
everywhere, 

and use. 
Each station can be Individually logged. Sold by radio and news dealers everywhere, L 

f1v," 

uD (V, or by mall. postpaid on receipt 01 25 cents In stamps. 
THE WAYNE ANDREWS CO., 1103 Andrews Bldg., FT. WAYNE, IND. 

RADIO 
DIRECTORY 

AND 

RADIO CATALOG & GUIDE for 
FREE 1927. Gives special hook -ups with FS. 

illustrations. Shows savings on standard MOlb éoS 

radio parts, complete seta, kits. Be sure 
to get this thrifty beck before you buy. Writer letter or 
postal NOW. Also Include name of another fan. 

BARAWIK CO.. 542 Monroe St CHICAGO. U. S. A. 

Write Today for Our 
84-Page Catalog of 
RADIO BARGAINS 
RANDOLPH RADIO CORP. 
180 N. UNION AV. Dept. 2 CHICAGO, ILL. 
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Wells Street, Chicago, Ill., has an iron core and 
is broad in tuning. It operates with maximum 
efficiency at frequencies between 40 and 32 kc., 
and may be used very efficiently in receivers of 
the superheterodyne type. The size of the in- 
strument is small and its general appearance very 
neat. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1594. 

AIR -CORE TRANSFORMER 
In general appearance and size, the long -wave 

transformer H -215, submitted for test to the 
RADIO NEWS LABORATORIES by the High Frequency 
Laboratories, 131 North Wells St., Chicago, Ill., is 
identical with the H -210 type described above. 
It differs only in that it has an air core and . its 
tuning, therefore, is much sharper. The maximum 
amplification is at 36 kc. 

AWARDED THE RADIO NEWS LABORA 
TORIES CERTIFCATE OF MERIT NO. 1595. 

CONNECTORS 
The "Suretite" connectors shown, submitted 

to the RADIO NEWS LABORATORIES for test by the 
McCall Novelty Co., 631 West Edwards St., 

`Q 
t7` 

Springfield, Ill., form a perfect solderless connes= 
tion for stranded or solid wires. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1594. 

VERNIER DIAL 
The "Planetary Dialog" Vernier Dial shown, 

submitted to the RADio NEWS LABORATORIES for 
test by the Walnart Electric Mfg. Co., 308 South 

Green St., Chicago, Ill., has a vernier ratio of 
nearly five to one. It operates very smoothly and 
is easy to install. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT CO. 1601. 

VARIABLE'CONI)ENSER 
The "Metralign" Variable Condenser shown, was 

submitted to the RADIO MEWS LABORATORIES for 
test by the General Instrument Co., 477 Broadway. 
New York City. The characteristic feature of this 
excellent instrument is that, while the plates of 

the rotor are semi -circular, those of the stator are 
so shaped that the condenser is a compromise be- 
tween straight- line- frequency, capacity, and wave 
length. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF 'MERIT NO. 1602. 

INDUCTANCE COIL 
The inductance coil shown, submitted to the 

RADIO NEWS LABORATORIES for test by Biderman's 
Radio Products, 1274 44th .,Street, Brooklyn, N. 
Y., is a self -supporting coil and of the Lorentz 
type. The turns of the primary and secondary 

are held tightly together by the pressure of she 
cial -shaped fiber plates. When used in connection 
with a .00035 -µf. condenser this coil will cover 
the entire broadcast range. ' 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 1608. 
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A Battery Coupled Audio 
Amplifier 

(Continued from page 506) 

low, due to .the high resistances employed. 
In the long run it .costs no more to operate 
than the ordinary transformer -coupled am- 
plifier. The blocking batteries supply no 
current; therefore the smallest type may be 
used. 

CHOKE- COIL -COUPLED AMPLIFIER 
As the connections of the choke -coil- 

coupled amplifier are the same as those of a 
resistance- coupled amplifier, tests were made 
with this amplifier, using blocking batteries 
instead of condensers and leaks. Such a cir- 
cuit is shown in Fig. 3. Economy in the 
member of batteries required was effected 
by . using separate "B" batteries for each 
tube. This was possible, due to the fact 
that the voltage drop across the choke coils 
(L) is not very great. The coils used had 
a D.C. resistance of 6500 ohms. Using "B" 
batteries of 90 volts the drop across the coil 
would be about 35 volts, assuming the inter- 
nal impedance of the tube is 10,000 ohms. 
As this places a negative potential of 35 
volts on the grid, the "C" batteries (B4, B5 
and B6), connected with the positive term- 
inal to the grids, are used to reduce the 
grid potentials to the proper value. 

The apparatus used in this amplifier is il- 
lustrated on page 506 as Fig. 7 at the upper 
left. While this amplifier is superior to a 
choke -coil amplifier using blocking con- 
densers, it has been found more critical in 
adjustment. If we could make choke coils 
without D.C. resistance, the critical feature 
would be eliminated. 

When experimenting with battery -coupled 
amplifiers, it is important to space the 
coupling batteries at least one inch apart; 
otherwise the capacity effect between the 
coupling batteries may interfere with the 
amplification. 

Radio News of 
The Month 

(Continued from page 488) 

-SPARKS" HONORED BY PRESS 
`7 ~LIE Associated Press recently bestowed 
J a gold watch, and a commission as an 

honorary member of its staff, upon Sted- 
man Fiske Todd of Oakland. Calif., radio 
operator of the SS. President Wilson, who 
on Jan. 19 received and sent to the A. P. 
the thrilling story of the rescue by the Java 
Arrow of the crew of the Japanese steamer 
Daiskin Vlora. 

LIGHTER HEARTS IN LIGHT 
HOUSES 

THERE is proverbially no more lone- 
some job in the world than tending a 

lighthouse, particularly one separated by 
stormy water from the mainland. The keep- 
ers are often isolated for months in narrow 
quarters. An appeal by Secretary Hoover 
has been answered by a prominent manu- 
facturer with a gift of 200 five -tube sets and 
loud- speakers, sufficient to equip all the 
more important stations ; and they will be no 
longer cut off front the outside world. 

e OUR RADIO EXPORT TRADE 
n\-ER ten million dollars' worth of radio 

equipment was exported in 1925 from 
the United States, the Department of Com- 
merce has recently announced ; an increase 
of 80% over the previous year. Only one 
seventh of this amount went to Europe. 
One of the problems which confronts the 

)14 
I 

and you'll realize 

the Importanee 

YSPIEAIEIIR . 
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We ask you to make 
this test for your own 
benefit before you se- 
lect any speaker - re- 
gardless of price. Walk 
into your dealer and 
ask him to connect one 
of his good receivers 
with any three speak- 
ers, including Octacone 
-and just for the sake 
of comparison be sure 
that the other two are 
expensive instruments. 

Then turn your back on the 
apparatus as he plugs in each 
speaker. Notice the difference 
in their tones -especially on the 
very high and the very low 
notes. Watch for naturalness in 
reproduction. If you do you'll 
walk off with an Octacone at 
only $19.50! 

Octacone is built just like the 
human ear. Its diaphragm is 
shaped just like the human ear. 
Its apex is slightly off center just 
as it is in the Tympanic Mem- 
brane or ear drum. It vibrates to 
sound exactly as the human ear. 
And don't forget this - Octa- 
cone's handsome metal cone -case 
will resist the roughest treat- 
ment and even though you drop 
it on a cement floor it will not 
be injured in the least! 

Octacone is licensed under Frank 
E. Miller patent numbers 1,190,787; 
1,220,669; 1,294,137. Other pat- 
ents pending. 

Send for interesting booklet, `It's 
Almost Human ". If your dealer 
doesn't carry the Pausin Octa- 
cone write to Department F. 

Pausin Engineering Company 
727 Frelinghuysen Ave., Newark, N.J. 
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The New Counterphase Power -Six 
for the Home Set - Builder 

--i 
TakeA dvantage of the New Power Tubes 

No one questions the remarkable success of the original Counterphase. 
The Power -Six Kit offers the advantages of this famous B -T patented 
circuit and the latest developments in radio including the new power 
tubes. 
Thousands have built the Counterphase with success. You too can do it 
-the colored picture diagrams leave no room for errors. 

Price of Counterphase Power -Six Kit $41 50 

Write today for special circulars. 

BETTER TUNING 
The 10th Edition describes the New Factory -built Counterphase Eight and the 
New Counterphase- Six, -B- Power Unit and all the new B -T parts including the 

New Power -Six Kit. You cannot afford to miss it! Price 10e. 

BREMER -TULLY MFG. CO., 520 CHIC GO, ILL. 
S. 

i 

B -6 Tube 
$5 

EXTREMELY loose coupling with 

its consequent increased selectivity is 

made possible by the use of a sensitive 

detector. The B -6 detector is sensi- 

tive to impulses too weak to even 

affect ordinary detectors. We have 

developed a new circuit especially for 

the B -6 Tube. Details sent on request. 

THE DONLE- BRISTOL 
CORP. 

Meriden, Connecticut 

1-PEE RAdo.GuME. 
FuRADIO CATALOG & GUIDE for 

1924. Gives special hook -uns with 1/ Tes» 

illustrations. Shows savings on standard / /t00A.ua,ili 
radio parts, complete sets, kits. Be sure n R , 

to get this thrifty book before you buy. Write letter or 

postal NOW. Also include name of another fan. 

DARAWIK CO.. 542 Monroe St., CHICAGO, U. 8. A. 

FREE - OUR 84 - PAGE CATA- 

LOGUE. FILLED WITH RADIO 

BARGAINS. WRITE TODAY! 
RANDOLPH RADIO CORP. 
180 N. UNION AV. Dept. 2 CHICAGO, ILL. 

Radio News for November, 1926 

American exporter is the enormous range 
of the broadcast wavelengths in Europe, 
over six times the width of the American 
broadcast band. Australia and New Zea- 
land have been in late months the largest 
importers of American receiving sets. 

FROM BROADWAY TO THE 
ARCTIC 

EXCEPTIONALLY successful short- 
wave transmission has been effected 

between the schooner Morrissey, of the 
American Museum's Greenland expedition, 
off Ellesmere Land, and New York, 
through the radio apparatus of the Times, 
enabling the explorers to greet relatives. 
Communication was effected on % -kw. 
power, the New York station transmitting 
on 40.6 meters and the expedition on 36. 
It was found that even brilliant displays 
of the aurora borealis did not interfere, 
though violent static had been expected. 

REPORTING BY RADIO 
DETROIT, which presented the United 

States with the first radio- equipped 
police force, promises another novel ven- 
ture in radio for flashing news bulletins to 
the city's newspapers. Special licenses have 
been granted the Detroit Evening News for 
experimental work in this field. The call 
letters assigned are 8XN and 8XM. 

COMPASS BEARINGS FOR 
AIRCRAFT 

IN addition to the beacon system to be in- 
stalled along the inland airlanes, the radio 

compass stations of the U. S. Navy, along 
the Atlantic coast, will be put at the ser- 
vice of aviators. The necessary work of 
calibrating them for directional service land- 
ward is being performed by the dirigible Los 
Angeles, beginning with the New England 
coast. Over 150,000 radio bearings were 
given to vessels of all classes last year by 
navy compass stations. 

ENFORCING RADIO COPYRIGHTS 
WITH the increasing use of radio by 

news agencies, has arisen the pos- 
sibility of "pirating" the ethereal scoops. Re- 
solutions have been passed by an organization 
of news gatherers, under the auspices of 
the League of Nations at Geneva, asking 
governments to co- operate in prohibiting the 
copying, as well as publication, of private 
telegrams and news dispatches. 

What Chemistry Has 
Given To Radio 

(Continued from page 496) 

time of vulcanization might be speeded up 
as well as carried out at lower temperatures 
or without the aid of pressure. Long and 
costly research has rewarded the rubber 
manufacturer with a number of organic 
chemical compounds called "accelerators" 
which have very remarkable powers of af- 
fecting the complex reactions of hardening 
rubber as well as the characteristics of the 
resulting product. One of these, called by 
the chemist "thiocarbanilide," is a white, 
pearly, crystalline solid, which may be made 
by the simple process of allowing equal 
volumes of aniline oil and carbon bisulfide to 
stand overnight. Another is the well known 
kidney medicant, "urotropin," known to the 
chemist by the long name of "hexamethy- 
lenetetraamine." It is made by the com- 
bination of formaldehyde with ammonia. 
Still other accelerators are diphenylguanidine 
ethylideneaniline and paranitrosodiethylani - 
line. 

(Concluded in December issue.) 
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RADIO JINGLES I 

IMPROVING RECEPTION 
She calls toroids and spiderwebs "flizvcrs ;" 
.She's tried copper and brass and tinfoil: 
And, say, can you brat her.' 
.S' /te says music's sweeter 
if 'hen it conies through a 

®sI 
-11e/e11 l'CIO'S. 

SHE LACKED SELECTIVITY 
A terrible flirt was .Sal Sicl,ler- 
She kept getting fickler and fickler: 

If you asked her to wed, 
She generally said, 

"Stec thing! I ain't one bit par 

-Norris E. 11'i/son. 

OBEYING THAT IMPULSE 

Front 7113' speaker, a speaker still spoke. 
While I longed just to give him one poke. 

So I just turned the dial, 
l'or something worth while, 

And finished him off with a 

-Ralph D. James. 

SHIELDED INTERFERENCE 
"Alt! Caught red-handed!" said fhe cop, 

"You come along zc'ith ate." 
"This is my house," replied the ntart, 

"Butt 1 have lost my- 

-Herbert Scott. 

HOW DOES AN ELECTRON FEEL? 
A Jersey girl loved a big Rube; 
She went out to ride with the boob, 

They ran out of gas 
.lutti the poor little lass 

Got most of her ride in the 

-Norris E. f t'il on. 

THE CYNOSURE (ACCENT ON THE 
"SURE") 

"O.. is he a hero or what? 
Or is he a statesman fiery ?" 

'illy dear, not ,co, 
i /tat big gasabo ,1 

Is an 

-Ilelen Peters. 

EQUINE- FREQUENCY LOSSES 
At the races a fellow Homed Clog 
Far down in his pants- pockets dug; 

Bet two grand on one horse 
And got naught but remorse. 

For he lost all his on the 

I 
-Martin Deerhake. 

REGULATION IS ESSENTIAL 
The jingler coins his leisure linse 

For DX dollars sweeter: : 
Rut while he puudes out his rhyme 

lle well must watch his ! 

-Jingle Editor. 

l<. Ulu NEws. will pay $1.00 for every 
4- or 5-line stanza accepted and printer! 
here. Send all contributions to Editor, 
Radio Jingles, in care of RADIO NEWS. 

" 
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Makes any Piano 
Marvelous Radio Loud Speaker 

A New 
Invention that Reproduces Every 
Note in the Musical Scale Perfectly 

N OW you can hear all the tones in radio! Low tones -high tones 
-tones that can't be heard on ordinary loud speakers -come 

in loud and clear on the new Rotofor "Piano Speaker." 

A NEW PRINCIPLE 
Everyone knows that the big wooden 
piano sounding board is the finest 
musical sound reproducer known. 
Yet other speakers have used metal, 
paper or composi- 
tion horns. Rotofor 
is the first to utilize 
wooden sounding 
board -and bring a 
new thrill to radio! 
You hear every- 
thing that's broad- 
casted! No more 
harsh, tinny repro- 
duction or objec- 
tionable b a r r e l 

tones, common to 
Every note clear and 

NO MORE UGLY HORNS! 
Rotofor is known as the "INVISIBLE 
SPEAKER" because it is the first to 
do away with the unsightly horn. 
Rotofor is out of sight on the back of 

your piano. 
C o m p a r e t h e 
Rotofor in your 
home with any 
other speaker. Al- 
though Rotofor 
costs only $28.00 it 
will give you clearer 
reproduction -less 
static - and bring 
in notes that can't 
be heard on ordin- 

SOUNDING BOARD 

'i. 

:ORD TO RADIO SET -+ / 
Clamp Rotofor to brace on back of 
piano -then press tip against sound - 
ing board. That's ail! 

cone speakers. 
mellow. 

DOES NOT INTERFERE WiTH 
PIANO 

You can attach the Rotofor instantly 
to your piano -plug the other end of 
cord in radio -and that's all. No 
interference with either instrument. 

ary speakers. 
SOLD ON MONEY BACK 

GUARANTEE 

Ask your radio dealer for a de 
monstration in your home -or mail 
coupon below marking which offer 
you prefer. Satisfaction guaranteed 
or money back after I O days' trial. 

Dealers, Distributors and Jobbers now being appointed 
all over America. 

NOTE: -This speaker operates on either 90 or 135 volts. We also 
manufacture ROTOFOR "The Radio Simplified " -1 Dial -5 Tubes. 

WRITE FOR PROPOSITION. 

Rjqftr 
RADIO PiANO SPEAKER, 

Mail Coupon 
for TRIAL 
Ir 

INTERNATIONAL RADIO CORPORATION, 145 Pacific Electric Bldg., Los Angeles, California. 
or 225 W. Ohio Street, Chicago, Illinois. 

( I i enclose $_'S.Un. Send me Rotofor Piano Speaker prepaid. 
( I Send a Rotofor Piano C. O. D. for lU day s trial -money hack if I'm dissatisfied. 
( ) Send a Rotofor Piano to my dealer to deliver to nue. 

( 1 Send me nuire information about the Rotofor Piano Speaker. 
( 1 Send une information about Rotofor -"The Radio Simplified" -one dial -5 tubes. 

Name ... Address 

City State 

Dealer's Name Adrlre,s 
41119 

7 

73 oVI a 
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RADIO'S BEST WIRE 
"From the Ground Up" 

"No chain is stronger than its weakest Brix." The same holds true in radio. 
Although wire is a small item in radio equipment, nevertheless it plays a very 
important part in the proper transmission and reception of broadcast pro. 
grams. Look to your aerial, your connections, your ground wires, etc. Per- 
haps they need replacing. For whatever purpose you might need it, there is 
a Corwico wire that will serve you best and last the longest. Ask your 
dealer for Corwico wire. 

FREE Write for interesting booklet, telling all about the vari- 
ous kinds of radio wire and their uses. 

Dealers and Jobbers -Write for the "Corwico" wire proposition. 

CORNISH WIRE COMPANY 
30 Church Street New York City 

te «sise Greatest $1 Value 
in Radio Today 

;i Interference Eliminator 

tx i 
No Radio Set Complete Without It 

Select stations at will. Especially necessary for 1 and 2 dial con- 

;` properly. 

b 1 d to 
R ri 

Fred W. Stein. Or 
Over 400,000 Sold 

Improved Results With Tube or 
Crystal Try entirely at my risk the wonderf ul 

trolled sets. Under present conditions the average set fails to bring 
in the desired stations The I e Steinite Interference Elimin- 
ator shuts out local and other interference. You get one station at 
a time, the one you want, and tune in loud and clear. Operates on 
any set -attac to aeria wire an 
set -no changes -no extra tubes 

batten 

improvement this inexpensive little 
device will make in the reception of your set. Improves 
results on both crystal and tube sets that use any kind 
of aerial except loop antenna. Clears up reception 
wonderfully, increases volume, and partially absorbs 
static. MONEY BACK GUARANTEE. 

Mfrs. famous Arieliminator, $1 (replaces 
outside aerial) ; Long Distance Crystal Set 
$6; Steinite Crystal, 50 cents -Three for 
$1. Write for illustrated literature on 
NEW LOUD SPEAKING NO -BAT- 
TERY TYPE SETS. 

Put this interference eliminator on your set anti note 
amazing improvement. No tools needed -install in a 
moments time. Connect with set and follow simple 
instructions. Money back promptly if not delighted. 
$1.00 postpaid anywhere in U. S. when cash with order. 

PASENT PENDING. 

Postpaid If you are not 
delighted with 

results you get your dollar back 
References: Exchange National Bank, Atchison Savings Bank. Order today -a dollar bill will do. 

S T E I N I T E LABORATORIES, 402 Radio Bldg., ATCHISON, KANSAS 

HAVE YOU SEEN THE NEW MAGAZINE? 

For Men and 
Women who want 

to become 
Independent 

The Magazine 
of Opportunities 

Earn a Second 
Income 

25c ON ALL NEWSSTANDS 

Radio News for November, 1926 
,.............111011111111111111111111111,11111111111111111 11111.1" , ,noltsiii.mitullolutioolo 

Progress in Radio 
(Continued frota page 509) 
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provides sufficient capacity. In this case 
the tuning might be effected by varying the 
inductance of the coils Ll and L2. The con- 
denser C2 is of large capacity compared 
with the condenser Cl. 

The condenser C2, coils L3, L4 and con- 
denser C3, form a circuit tuned to a fre- 
quency lower than the frequency of the in- 
coming signal. Subsequently in the specifi- 
cation this frequency is referred to as the 
"quenching" frequency. Connected to this 
circuit is a high resistance R, shunted by a 

A single tube Super -regenerative circuit of 
considerable merit. 

condenser C4 and connected to a blocking 
condenser C5. In series with the "B" bat- 
tery the headphones Y are connected. The 
"quenching" frequency of this circuit may 
be sub- audible, audible, or R.F., provided 
that this frequency is greater than that 
I.C.W. transmission when this form of 
transmission is used. It is claimed that a 
circuit in accordance with this invention re- 
quires few adjustments of a non -critical na- 
ture to obtain great amplification. (British 
patent 253,192). - Wireless World. 

THE FILADYNE CIRCUIT 
One is inclined to connect the grid of a 

tube to the input circuit, hardly ever to em- 
ploy the plate as the input side, as is done 
at times ; but who ever before thought of 
utilizing the filament? 

An English amateur did this in an attempt 
to reduce the effects of the space charge 
within a tube and met with startling results. 
The circuit, with regeneration used, is shown ; 

it will he noted that the aerial circuit con- 

The Filadyne circuit -the input is to the fila - 
ment, the plate is at ground potential and the 
"B" battery is in the grid circuit -but it 

works! 
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fleets directly to the filament, that the "B+" 
is connected to the grid and that the plate 
of the tube is at ground potential. An odd 
state of affairs, yet it works ; and quite well 
at that, providing the two radio -frequency 
chokes A and B are employed. Without 
them the radio - frequency currents have a 
low resistance path to ground. Each of these 
chokes consists of . 250 turns of No. 24 
DCC wire. 

There is no saying what the specific action 
of the tube is under these rather curious cir- 
cumstances, but it is not believed that the 
input voltage has any marked effect, if ally, 
on the electron emission of the filament. 
Only certain types of tubes work well in 
this circuit. 

ri iltnni1i1iiiii,1111.1mmmrtrtmmminmlmnmlt,mlmm,mnmlmmmmmmRmmmmfmlr111iii11i1ii1y 

Cheer for the Shut -(ns 
(Continued from page 473) 

111111{1{1111w1111111{1111{1u11111n111111111uniu1l nn111n1 i111n1u1{1tunl{1111i 1 1 111u1m1m'. 

save the home for the children by giving 
her some regular financial help and friend- 
ly assistance in steering the youngsters the 
way they should go. 

How to keep Andy safely occupied and 
out of mischief is a real problem. A radio 
may solve it and save Andy from the trag- 
edy of becoming an institution child. Radio 
has helped to stabilize many a youngster 
before. 

Case No. 3 

Joe R. is a helpless victim of heart 
trouble. 

A few years ago he had built up a fine 
little business as bootblack in the lobby of 
a big office building. He is a very little 
man with a very big stutter and the combi- 
nation made him the butt of many jokes: 
but with a good job, a devoted wife, and 
three brown -eyed babies, life seemed good to 
Joe. 

Then heart trouble developed like a bolt 
from the blue sky. He had to give up boot 
blacking and try lighter, work. One heart 
attack followed another until he is so weak 
that there seems little chance of his ever 
being able to work again. He may live for 
a long time. His savings are all gone; he 
lies helplessly in bed most of the time. 

Mrs. Joe and Maria, their eleven- year -old 
daughter never leave him alone. The wife is 
worn by the long strain. She is very thin 
and tired ; but Maria and her two little 
brothers are growing up well and strong. 
Some kind friends have been sending money 
to the Charity Organization Society which 
has made it possible to keep the home to- 
gether. A radio would be a wonderful joy 
for Joe this winter and would bring to his 
bedside the world from which he is so corn - 
pletely cut off by his illness. 

Case No. 4 
Mrs. K., a young widow, with one little 

girl, suddenly discovered that she had tuber- 
culosis. Immediate sanitarium care was nec- 
essary, and she went away leaving her little 
girl, Anna, nine years old, with an aunt 
and uncle. 

Mrs. K.'s progress in the sanitarium has 
been slow but satisfactoty. 

Because of her condition now, she is un- 
able to sew or read for very long at a time 
and is allowed no recreation which calls for 
exertion. She is a "bed patient," as they 
say, and the days are long and sometimes 
dreary. She is brave and eager to get well 
and never is discontented or complains of her 
lot. 

A pair of earphones which she could use 
in the sanitarium in connection with its cen- 
tral radio receiver, would be a source of 
much happiness to her. 

Complete Radio Service 
From FORMICA 

FORMICA'S SERVICE for the radio manufacturer this 
year includes front panels Veri Chromed in one and two 

colors ; punched and drilled sub panels; sub panels with contacts 
riveted on, and binding posts assembled; small insulating parts, 
and tubes for coils. 

There is ample equipment for all of this work available and many of the 
largest volume producers are already being served. 

FORMICA FOR THE AMATEUR 

Formica Panels Veri Chromed in gold on high gloss Formica are avail- 
able for the leading kits and are supplied to amateurs who assemble their 
own sets by dealers and jobbers. The panels now available are Bremer 
Tully 'Counterphase; . Browning Drake National; General Radio Four 
Tube Universal; LC 26 Cockaday; Victoreen Superheterodyne; Best's 
Superheterodyne; Madison Moore Superheterodyne; Camfield Duoformer; 
Aerodyne 5 Tube; St. James 8 Tube. Karas Equamatic front and sub 
panels. Infradyne 7 x 30 and 7 x 28. 

Standard Formica Panels of most popular sizes are carried 
in stock by leading dealers -each one in a neat individual 
envelope. 

THE FORMICA INSULATION CO. 
4618 Spring Grove Avenue Cincinnati, Ohio 

óRMICA 
Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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C}I Hookup 
forDealers 

that 
Eliminates 

Interference 
When a Radio Dealer "hooks up" with 

the House of Hommel -he is assured of the 
closest co- operation and of a dealer service 
unexcelled, if even equaled, by any other 
radio jobber -all of which means greater 
profits for Hommel Dealers. 

The numerous user inquiries referred to 
their dealers -their policy of wholesaling 
only -the large stocks of reputable radio 
equipment carried at all times for immedi- 

ate shipment to dealers -their inspection 
and repair department -their modern dis- 
play room -are but a few of the many fea- 
tures of Hommel Service that are respons- 
ible for the reputation and success of the 
Hommel organization today. 

Hook up with Hommel -the helpful job- 
ber -you will find Hommel's Catalog 566 -S 
invaluable in ordering and dealing with 
your customers -write today. 

EXCLUSIVELY 

a "-"WWIk0 
929 PENN AVENUE - HÙïwf PITTSBURGH, PA. 

590 

BUY 
BATTERY 
CAPA- 
CITY 

THOMAS 
Battery Combination 

JACK SAGINARIO 
Bronx, N. Y. City 

I am very glad I was 
recommended to your 
battery as I get twice 
the volume. I will al- 
ways recommend it to 
my friends. 

JULIUS R. BROWN 
New York City 

I have used Thomas 
Batteries for twenty - 
two months and will 
always recommend it 
to the next person as 
being the "goods." 

HIRAM MORGAN 
Beloit, Wisconsin 

I guess the best ap- 
preriation I ran show 
is to enclose check for 
one of your 100 Amp. 
hour batteries as ad- 
vertised in the Radio 
Magazine. The one I 
got some time ego 
from you is Perfect 
and giving excellent 
continuous servie,. 

E. AINST 
Horling, N. Y. 

Enclosed find Money 
Order for one 1110 

Amp. Battery for Ra- 
dio. Am well pleased 
with the one I already 
have and want another 
just like it. 

BUY 
BATTERY 

CAPA- 
CITY 

THIS "A" BATTERY 
100 Ampere hour "A" Battery at 
standard rate. 6 -Volt capacity absolutely 
guaranteed -Will operate the Average 5 
tube set for a month or more on a single 
charge. Solid rubber compartment case, 
lead coated carrying handle. Non-cor- 
rosive terminals. Built of the finest ma- 
terials by the most modern methods. 

GUARANTEED 2 YEARS 
OVER 18,000 SATISFIED CUSTOMERS 

AND THESE "B" BATTERIES 
Standard, solid, high power, maximum ser- 
vice, full 45 -Volt: "B" batteries. Seamless 
cells. Built of only the best "B" battery mater- 
ials. None better at any price. 

ALL FOR $13.98 
Manufactured under the supervision of Battery experts- Shipped 
direct from the factory to you- promptly, No delays -Every battery 
fresh and new. NO DEPOSIT OR ADVANCE PAYMENT REQUIRED 
Simply order -and we will ship by express and you can examine bat- 
tery at your express office to your heart's content. If you agree with 
us that its the biggest offer ever made -pay the expressman $ 13.98 
plus express charges. 
if you prefer to remit with order -deduct 50 cents. 
These "A" and "B" batteries can be purchased separately. "A" Battery (Same as above) 
$10.50. "B" Battery Game as above) $2.50 each. 

All prices quoted are for Domestic 
Shipments only -Export price I5 

percent additional. Remit with 
order U. S. currency or equi- 

valent. Prices on other siz- 
es and auto batteries on 

request. 

THOMAS BATTERY CORP., 
507 West 50th St., N. Y. City 

Gentlemen : I am enclosing $ for "A" Bat- 
teries "B" Batteries as advertised in RADIO NEWS. 
NAME 
ADDRESS 
CITY STATE 

2 

I A RADIO EDUCATION - --IN 5 VOLUMES 
THEORY, DESIGN, CONSTRUCTION, OPERATION & MAINTENANCE -LEARN AT HOME 
These five component parts of a complete Radio In- 
struction Course are outlined in five volumes that 
contain not merely the essentials as so many books 
do, but more, they contain all that any modem up- 
to- the -minute textbook on any subject would cover. They 
are in themselves a COMPLETE radio education, 
teaching every possible portion of Radio science. 
Size of each bock 6 by 9 inches, handsomely bound 

THE CONSRAD CO., Inc. 64 

and illustrated with charts, diagrams, descriptions of 
equipment, etc. 

SEND NO MONEY for these books. Just forward 
your name and address and mention you wish "the 
Radio Reading Course ". We send you the books at 
once. On receipt of some you pay the postman $1.97 
Plus a few cents postage and then they are yours. 

Church St., New York, N. Y. 
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Case No. 5 

Paul M., a cripple, 25 years old, is the 
eldest of eight living children. His mother 
is a widow, and since the father's death has 
kept the home together with the help given 
by the C. O. S. Paul is a hopeless invalid, 
and has been for seven years. He lies in 
bed at home unable to see or move about ex- 
cept when lifted. His mini, however, is 
keen, and he thoroughly enjoys entertain- 
ment as well as the friendliness of the 
neighbors. The latter drop in daily for short 
visits to discuss the weather, politics, and to 
swap gossips and jokes. Paul never forgets 
anything you tell him, and the few minutes 
spent by his bedside are full of interest and 
enjoyment for the visitor. His next oldest 
brother, Albert, is fast becoming incapaci- 
tated by the same trouble ; a progressive pa- 
ralysis for which the doctor can find no 
cure. A year ago Paul received a present 
of an old phonograph which is now broken 
down and cannot be mended. 

A radio is the height of his ambition, and 
would give him and Albert extreme pleasure. 

Case No. 6 

Mrs. A., is working hard in a factory to 
support her sick husband and baby girl. The 
husband is slowly dying of pernicious an- 
aemia. He may live several months ; and she 
is trying desperately to keep the home to- 
gether for him and the baby. 

He loves music, and a radio set would be 
a great joy to them all. It would be a 
wonderful comfort to Mrs. A. to feel that 
he has something to amuse him while she 
is away at work. 

Case No. 7 

There are three people who would enjoy 
a radio together in the D. family- Father D. 
has serious heart trouble, Mother D. has 
rheumatism, and Rosina D. is a delicate child 
of ten. 

The father and mother almost never get 
out, and the Charity Organisation Society is 
keeping the home together. A radio set 
would be a great source of amusement to the 
two invalids ; and of course Rosina would 
love it. 

Case No. 8 
Salvadore 14, Joe 11, and Theodore 8, are 

the three sons of a man who has been in the 
State Hospital for the Insane for five years. 
They are fine, strong children and devoted 
to their mother, who works hard to keep the 
home together for them ; but the shadow of 
their father's condition hangs over them all 
the time and they all tend to brood over the 
situation. 

The doctors feel that there is no reason 
why the children should ever develop trouble 
like their father's, if they can live a normal 
life now and have plenty of outside inter- 
ests. They want a radio very much, and it 
would seem a very good means of keeping 
their minds occupied with a healthy interest. 

In addition to the small sum which the 
mother earns, the Charity Organization So- 
ciety is giving a regular allowance to this 
family, but it covers only the necessities and 
leaves little margin for amusements. 

Case No. 9 
Tony, a young, ambitious automobile me- 

chanic, was the pride of his parents, their 
only child, and their safeguard against a de- 
pendent old age. Now at the age of twen- 
ty -two he is a chronic invalid, crippled by 
arthritis. He has made a valiant fight, 
struggling against despondency, hiding his 
suffering from his elderly parents, and al- 
ways hoping to recover. Last spring he was 
walking a little with the aid of a cane, but 
now he is forced to sit all day in his chair 
by a tenement window, looking out upon a. 

drab, poverty- stricken street. Because of 
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the pain and the swelling, he cannot use his 
hands, and he cannot read much; so he just 
sits by the window all day long. 

Twice a week Tony crawls painfully down 
the steep stairs into an automobile, drives 
to a nearby clinic for treatment and then 
home again, where the friendly chauffeur 
helps him up the stairs. 

The Charity Organization Society is see- 
ing to it that Tony and his elderly parents 
have enough to keep their home together. 
But his days are long and full of suffering, 
and he needs something to amuse' him as 
well as food and shelter and medicine. 

Being a son of Italy, Tony loves music. A 
hurdy -gurdy passing his window brightens 
the whole day for him. Has anybody a 
radio which they would like to give to 
Tony? 

Case No. 10 

Cancer is making the end of his life one 
long agony for Thomas D. He is a gentle 
old man, nearly seventy. In his younger 
days he was a goldsmith and jewelry de- 
signer and held good positions ; but it is 
long since he has been able to work, and all 
his savings are gone. His wife, a gentle, 
white- haired, little lady, attends him like a 
child. They are all alone in the world with 
no children and no relatives, but in the poor 
neighborhood where they live, they are res- 
pected and loved by all. Mrs. A. across the 
hall runs in with a dish to tempt the old 
man's appetite every clay. Another neighbor 
helps pay the rent. In fact, for a little 
while the neighbors supported them almost 

.- entirely ; but this could not go on, and now 
the Charity Organization Society is giving 
them a weekly allowance to take care of 
their needs. Would one of the readers of 
RADIO NEWS like to give a radio set to this 
old couple, to brighten their days during the 
coming winter? 

Case No. 11 

Captain R. is now 79 years old and has 
been too feeble to do any kind of work for 
the past five years. He spends his time read- 
ing and looking out of the window of his 
apartment to the court below. He is very 
much interested in the news of the day and 
is always wishing that he were able to re- 
sume his former active life. His history is 
an interesting one ; as he is an old New 
Englander whose brothers, and father and 
grandfather before him have all followed 
the sea. He himself was a tugboat captain 
and pilot on the waters of New York Harbor 
for about 50 years. In his younger days he 
was also an excellent singer and is still very 
fond of music. Mrs. R., who is 70 years old. 
is now unable to do any work outside of 
taking care of the rooms which the couple 
occupy; and she cannot read because of 
trouble with her eyes. Both are practically 
confined to their rooms most of the time. 
as they have very few friends or relatives 
to visit them. Both Mr. and Mrs. R. would 
thoroughly enjoy having a radio set, as it 
would put them directly in touch with the 
outside world. It would make a fine birth- 
day gift to Captain R. for his eightieth 
birthday which, he admits, is "almost here." 

THEY FELT LIKE AN OMELET 
When Cholly and his room mate awoke at 

11 A. M. they were still feeling the effects 
of a little incident of the night before. 
Reaching across the bandaged head of his 
companion, Cholly threw in the radio switch. 
A famous hotel chef was giving his daily 
talk : 

` -and then I beat up a couple of fresh 
eggs." 

"Zat's zat cop over to stashion !" declared 
Cholly. "He's spillin' us to the sergeant." 

-Contributed by William H. Spauliing. 

(IERALDING 
a Y(ew 72adio ̀ Voice 

AMPLION PATRICIAN 
A new model of the air 
column type -as pleasing 
to the e ye as to the musi- 
cal ear. Non -directional 
general diffusion of 
sound. 48 -inch air col- 
umn in an 18 "xI2 "x9" 
cabinet. 

AA18 .... $45.00 

AMPLION DRAGON 
Theworld's "best seller" 
-adopted as the standard 
among leading radio en- 
gineers for experimental 
and comparative tests. 
Famous for its sensitivity 
to speech and musical 
signals, and for volume 
without distortion. 

AR19 . . . $42.50 

591 

Artistically, this new 
Amplion Cabinet 
Cone graces the most 
exquisitelyappointed 
drawing room - 
acoustically, it sets a 
new standard in 
radio reception - 

AC12....$30 

When genius sings or speaks or plays -a 
breathless silence follows. 

When the new Amplion Cone reproduces 
vocal or instrumental tones - an awed 
hush ensues. 

For this new type of cone, designed by the engineer- 
ing genius of the world's largest makers of sound 
reproducing devices, sets an entirely new standard 
in radio reception. 

A precision of sound- values -a mellow clarity -an 
utter absence of distortion or "chattering"-charac - 
terize the new Amplion. 

Built on an entirely new principle of balanced 
construction and exceptionally responsive to the 
weakest signals, the new Amplion reproduces the 
entire vocal and musical range with an astonishing 
purity, combined with the utmost volume. 

Sensitive as a deer to the faintest sounds, this Amp - 
lion sets a new standard of reception for every set. 
It is the last link in the chain of quality broadcasting. 

As you listen in - to classical music or jazz - to 
symphony concert or brass band -to speakers or 
singers - it becomes increasingly difficult to tell 
the difference between thé actual performance and 
the new radio voice! 

Write for the interesting Amplion Booklet 

PLIOM 
THE AMPLION CORPORATION OF AMERICA 

Suite S 280 Madison 'Avenue, New York City 
THE AMPLION CORPORATION OF CANADA. Ltd.. Toronto 

"The House of Graham" is known throughout 
the world, through its associated companies 

From 1887 A Path of Brilliant Achievement to 1927 
311i.'lf5ie&VA 'CV\+'G,+ü,!T11rx .17..1fid"IN,ItGAIr11;9Pal1R1?l5+*3kGAla"íVA?'áPf'A-G1+d4?:'a4atZente...111Td+1,i,LTt.'-+% 
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AND ANSWERS 
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Meet Your 
Radio Prob- 

lems and 
Beat Them 
Radio engineers 

spent 7 months to 
give you this 
valuable book 

A brand new book filled 
to the brim with a 
priceless array of se- 
leered Questions and 
Answers that are nec- 
weary to everyone 
the construction, care 
and maintenance e f 
modern seta, including 

hundreds information on hundreds 
of simple and complex 
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Read the 
Best in Radio 

* 
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,* 
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lustrations, large 
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Amateurs' Handibook 
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Get More 
From Your 
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Use this big book- 

fui of shortcuts, 
hints and practical 

ideas 

A big book full of short 
cuts, hints and praeti- 
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DIO WRINKLES 
BOOR is a very tom- 
prehenstve compilation 
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money saving hints that 
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relus and instruments 
has been covered in 
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"RADIO NEWS" 

a large 116 page 
a wide, varied 

array of the finest 
articles that 

os a es of Radio's 
NEWS. 

NEW 2nd 

Contains 116 pages. 
300 illustrations and 
is published in the 
large Magazine Size 

9 x 12 inches 

Contains 116 pages, 
300 illustrations and 

published in the 
Magazine Size 

9 x 12 inches 

- 

IF YOUR RADIO OR NEWSDEALER CANNOT SUPPLY YOU USE THIS COUPON 

7EXPERIMENTER PUBLISHING CO., Inc., I 

53 Park Place, New York, N. Y. 

Gentlemen: -Enclosed fina $ for one copy of p 

SUPERHETERODYNE BOOK 1001 RADIO QUESTIONS and I 

ANSWERS AMATEURS' HANDIBOOK 500 RADIO WRIN- I 

KLES. I 
I 

NAME I 

ADDRESS 
CITY, STATE 

These and other big books of the Ex- 
perimenter Publishing Co., on various 
interesting and helpful subjects are sold 
at all newsstands throughout the coun- 
try -ask your newsdealer to let you see 
them. 

EXPERIMENTER PUBLISHING CO., Inc. 
53 Park Place - - - New York, N. Y. 
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An Autobalanced 
Receiver 

(Continued front page 498) 

on the baseboard after the panel is assem- 
bled to it, so that their correct relation to the 
primary coils L on the condenser shafts can 
be determined. 

A rear view of the panel is shown in Fig. 
3, illustrating more clearly the battery -cable 
plug and the alignment of the R.F. coils and 
condensers. 

Fig. 4 is a view of the under side of the 
baseboard. All of the wiring, except those 
connections which run up through holes in 
the baseboard to the condensers and coils, 
is shown. Note the type of sockets, .S, used; 
that for the detector, Si, is mounted on 
springs to reduce vibration of the tube with 
the resultant loud- speaker hum. 

WIRING THE SET 
Now that the parts are all assembled on the 

panel and baseboard, let us see what is nec- 
essary to wire the set. Before starting, 
study over Figs. 5, 6, and 7. Referring to 
Fig.. 5, the schematic diagram, all the parts 
are seen marked with symbols to corres- 
pond with those of the other illustrations, 
so there is little chance of going wrong. 

Now is a good time to talk about that 
2-Ohm filament rheostat mounted on the 
panel and indicated in Figs. 1, 2, and 5 as 
R. This rheostat is in the "A -" battery 
lead and controls the current of all of the t tubes. But in addition, we have three more 
filament rheostats, Rl, R2 and Rl ; one con- 
trols the filament current of the two R.F. 
tubes, another the filaments of the two A.F. 
tubes, and the remaining one, R2, the fila- 
ment of the detector tube V2. Now assum- 
ing that the rheostat R is not in the circuit, 
we can adjust the three rheostats in the rear 
once and for all to their proper value. But 
suppose the battery voltage drops, as it us- 
ually does when discharging, how can we 
compensate for it? We could not without 
R in the circuit. With R set about half way 
in, the other rheostats, R1 and R2 can be 
permanently set ; and we have plenty of 
leeway in R to compensate for changes in 
the battery voltage. In addition it acts as 
a volume control. This is the first time we 
have shown this feature in a set, and it is to 
be highly recommended to set builders. 

By carefully following the wiring plans of 
Figs. 6 and 7 you will have little difficulty 
with the set. Those wires of Fig. 7 which 
pass through holes in the baseboard, and con- 
nect to the instruments above, are numbered 
to correspond with the numbering of the 
wires from the instruments themselves as 
shown in Fig. 6. Spaghetti- covered busbar 
wire should be used throughout. 

OPERATION 
The design of this set is such that a power 

tube, such as the 112 or 171 type, may be 
used in the last stage at V3 if desired. A 
separate "C" battery connection for it is 
provided in the battery cable, which by the 
way has seven wires. After the set is 
wired, batteries, aerial, etc., connected, it 
may be placed in operation. 

If care was taken in the wiring, the set will 
work more or less as it is without further 
adjustment ; but for maximum operation and 
efficiency, the correct coupling angles of the 
R.F. coils must be determined. This re- 
quires a little care. They must be placed 
so that the set does not oscillate at the lower 
settings and also works well on the higher. 

You will find that in order to prevent os- 
cillations the secondaries will have to be 
moved to a considerable distance from the 
primaries. The coupling between the aerial 
coil and the secondary, in the first R.F. 
transformer, is not so critical. 

NI No, 

á,.n,1 A 
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f4f' n 
amazing 
Special 
Offer ¿1f 

ree4Lo0ook 
with Every Set of 

'Aristocrat 
Vernier Port Dials 

THE Aristocrat Vernier Port Dial is 
the finest tuning, finest looking dial 

on the market -the finest dial that men 
and machinery can build. Yet, despite 
its incomparable quality and superior 
advantages, the Aristocrat costs no 
more than ordinary vernier dials. 

Vernier ratio is 14 to i -fine enough 
to bring in countless stations that you've 
never heard before. All mechanism 
and shaft ends are concealed. No gears, 
chains or cogs to backlash, wear out or 
get out of order. Easily installed -in 
but a few minutes. The famous Kurz - 
Kasch Split Bushing fits all condenser 
shafts -- aligns rite, holds tite! 

To acquaint you with this new 
superior dial we are making a special 
limited FREE Offer. With every set of 

three Aristocrat Vernier Port Dials, 
your dealer will give you an up -to -date 
Log Book of 48 pages (worth $1). 
It is bound in beautiful, two -toned 
MoCoTan Leather, embossed. Lists 
every station in the country using 
power of ego watts or more. All the 
important foreign stations listed. In- 
dexed by wave lengths, call letters and 
location. You must see this Log Book - 
only then can you appreciate how 
valuable it is. 

Remember, the Aristocrat Vernier 
Port Dial is supplied in three finishes-L-- 
black with white markings and mahogany 
or walnut with gold markings -at the 
same low price -$2. It is sold at all the 
better dealers. If your's cannot supply 
you, tell us about it. 

THE KURZ -KASCH COMPANY, DAYTON, OHIO 
Moulders of Plastics 

OFFICES: New York, Chicago, San Francisco, Los Angeles, Portland, Spokane, Denver, Toronto 

KURZ KASCH 
4ristocrgt Dials and Knobs 
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.1. W. CO1dMAN. JL COLEMAN & DAVIS 
CONTRACTORS AND BUILDERS 

PHONES: 5133. 8302 -Y 

211 NORTH BROADWAY 

LEXINGTON, KY.. 

I. W. DAWa, Ja 

Electric Specialty Co., July 28, 1928 
Stamford, Conn. U.S.A. 

Gentlemen:- 

Borne time ago I purchased from you an ESCO motor-generator 
set,1000 volt 200 watt,2 unit machine mounted on one baee,end am writing 
you a few linee to let you know how much I think of your Generators. 

The generator not only gives its rated voltage,but goes 
100 volte better,putting out 1100 volte,and will stand a considerable 
overload for a good while. Am using it in connection with a fifty watt 
tube,and every night for the past two monthe,during the hoteet part of the 
'Jmmer,have been working three or four Australians and New Zealanders. 

When it comes to dx ESCO sure is the berries. The information 
or. filters that you gave me several months ago,we.e highly acceptable,and 
no doubt accounts for some of my good dx this summer. 

My signals have been heard and worked in every part of the 
globe in the last two months of summer and I credit it all to the keen 
note the ESCO generator pute out. My filter system is what you suggested, 
namely, 30 henry choke,and 6 mfd condensers. 

Thanking you for past favors,I remain 

o und: Radio's Lost Chords 
HERE, indeed, is a new speaker -new in prin- 
ciple, new in performance, new in artistic 
charm. It finds, and delivers, the lost chords 
of radio. Developed and perfected by Dicto- 
graph's sound -scientists, famous in the realm 
of acoustics. 

The DE LUXE MODEL, $25 

Other models: Standard, 
$16.50; Tabouret, $40. Prices 
slightly higher on the Pacific 
Coast and in Canada. 

OF COURSE, you may try 
it at your radio dealer's. 

Cjitew 
DICT O GRAND 

SPEAKER 
Made bytheDICTOGRAPH PRODUCTS CORP., Near York City 

e 
9 -IN- LINE -SUPER 

All full size working blue prints for the 
RADIO NEWS layout $1.50. For a special 
layout of the highest grade 9 -in -line con- 
struction $2.50. Send remittance or write. 

RADIO PUBLISHING SERVICE, 
Room 58 -39 West Adams St., 

Chicago, Illinois 

FREE RADIO GUIDE 
NEWEST 1927 EDITION 

Shows the latest circuits. the newest develop- 
ments in radio at startling low prices. Get trr 
the parts you want here and save money. , /t00/1.00S 4 
The best in parts, kits. complete fac- 
tory-built, sets and supplies. Orders filled same day re- 
ceived. write for free copy NOW; also please send names 
of une or more 

.. 
radio fans. 

ARAWI K CO Monroe St.. Chicago. U.S.A. 

"Lighting Fixtures" 
READY TO HANG 

(Direct from Manufacturer) 
Completely wired including glassware 

Send for new Catalogue No. 27 
(Just reduced prices) 

Special Proposition to Dealers 
ERIE FIXTURE SUPPLY CO. 

STATION R ERIE, PA. 

C . SC T 
LA 

CMS 
For Distortionless Amplification 

Insure distortionless amplification and 
a clarity of tone not obtained through any 

Other resistances. All capacities 12,000 ohms 
and up. List price $1.50. Special sizes to 

order. Write for full information. 
Crescent Radio Supply Co., 1.5 Liberty St., Jamaica, N. Y 

Insure your copy reaching Subscribe 
cRadio 

C s -$.50 a 

Experimenter Co., 53ParkPlae, 
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Once adjusted for best operation at the 
proper filament voltages, as determined by 
the rheostats Rl and R2, no further changes 
are necessary. Changes in battery voltagc 
will not affect the set, because these are com- 
pensated by the master -control rheostat R. 

Transformer- Coupled 
Amplifiers 

(Continued from page 511) 
t ,.-,®,uw.u, JuM ,,.,,,M W, 11,11,,o 

THE FLUXES 
Now, in every transformer, it is the 

magnetic flux, which is established by the 
current flowing in the primary and which 
threads the secondary winding, that induces 
the electromotive force in the secondary. 
But not all of this flux is utilized in thus 
producing the secondary e.m.f. Part of the 
flux set up by the primary current does not 
thread the secondary winding; this is known 
as the "primary leakage flux." Likewise, 
since the secondary winding derives its 
energy from the energy in the primary, it 
is the reaction of the secondary, which de- 
termines how much energy the primary 
draws from the source V1 in Fig. 4A. 

In other words, the induced secondary 
e.m.f. establishes a secondary current, which 
sets up a flux threading back through the 
primary windings. As with the primary 
leakage flux, all of this secondary reacting 
flux does not thread the primary winding; 
and this part of the secondary flux is known 
as the secondary leakage flux. To sum up 
then, that part of the primary flux which 
threads both windings is the useful part of 
the flux and is known as the "mutual flux"; 
it is reacted upon by part of the secondary 
flux. That part of either the primary or 
secondary fluxes, which does not link both 
windings, but threads only that winding in 
which it is generated, is the leakage flux. 
It is the relation between the mutual flux 
and the total fluxes which determines the 
degree of coupling in the transformer. 
(This principle applies to radio -frequency 
transformers as well). 

It is well to know that these leakage fluxes 
exist, although it is difficult to apply this 
knowledge analytically in the design of 
transformers. The leakage flux, in every 
case, will lower the voltage ratio of the 
transformer and make it act less efficiently. 

To simplify the explanation, we will as- 
sume that our transformer has no leakage 
flux; in other words, that it is a perfect 
transformer, and that all the energy fed into 
the primary goes into the secondary via the 
mutual flux. In that case when the trans- 
former works into an open circuit (that is, 
when the resistance load connected to the 
secondary has infinite impedance so that 
there is no current in the secondary cir- 
cuit) the voltage ratio is equal to the turns 
ratio of the transformer. This is the 
simplest case. 

THE PRIMARY IMPEDANCE 
Another thing which interests us consid- 

erably is the primary impedance of the 
transformer ; that is, the impedance which it 
presents to the impressed alternating volt- 
age Vt in Fig. 4A. In voltage amplifiers, 
which are generally used in radio receivers, 
it is required that this be as high as pos- 
sible; in order that the greatest part of the 
total voltage V1 be expended in the trans- 
former and not in the resistance re. On 
the other hand there are limitations to the 
application of this principle which are deter- 
mined by size of transformer, cost, etc. 
The question of faithful reproduction also 
depends upon the magnitude of the primary 
impedance ; the greater the inductance of the 
primary the better will he the amplification 
of the low frequencies. More of this later. 

In the theoretical perfect transformer the 
primary impedance is entirely due to the mu- 
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tuai inductance and is equivalent in ohms to 
6.28ufM, in which u is the ratio of the prim- 
ary turns to the secondary turns, f is the 
frequency, and M is the mutual inductance 
in henries. Thus, in a 3 -to -1 transformer, 
having a mutual inductance of 20 henries, 
the primary impedance at 1,000 cycles is 
6.28x1,000x2Ox%, or about 42,000 ohms. 
When the transformer windings, have re- 
sistance, as must be true in practice, the 
impedance is increased somewhat ; although 
generally this change of impedance due to 
the resistance is negligible in amplifier 
transformers. 

It is advantageous to have the primary im- 
ledance of the transformer as high as pos- 
sible for two reasons ; first, this prevents the 
voltage applied to the transformer primary 
terminals from dropping too low and thus 
impairing the amplification at low frequen- 
cies ; and, secondly, the high impedance 
tends also to straighten out the characteris- 
tic of the tube to which the trans former is 
connected. This effect is negligible in com- 
parison with the former, so we will defer 
discussing it, and consider the former in 
detail. 

FORMULAE OF THE INTERACTIONS 
Let us look at Fig. 5. The primary cir- 

cuit of the transformer is essentially an 
e.m.f. Vo in series with a resistance rp and 
an inductance Lt. We will neglect, as be- 
fore, the resistance of the transformer, as its 
effect is generally negligible. The primary 
impedance of the transformer will then be 
the reactance; which is equal to 6.28fLt, in 
which Lt is in henries. 

f. 
FREQUENCY 

These theoretical curves give an excellent graph- 
ical representation of the theory of transformer 

coupling. 

Now, the total voltage generated in the 
plate circuit is Vo, which is the same as 
i eg (µ is the voltage- amplification constant 
of the tube and ee the input on the grid). 
This voltage is divided into two parts : 

e viz., that part which appears as a voltage 
drop in the plate resistance, rp, and the re- 
mainder, which is the useful part, and which 
is impressed on the primary terminals of the 
transformer. The former is designated as 

« Vrp and the latter as Vt in Fig. 5. 
The voltage drop in either the resistance 

or the reactance is equal to the resistance 
or reactance multiplied by the current. Thus, 
if Il, is the current, the voltage drop in 
the resistance is roll, and that in the react- 
ance is 6.28fLtIp. (Il, is in amperes). Since 
rp and Lt are in series, both carry the same 
current ; and it follows that the voltage 
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The leading manufacturers of 
B- eliminators are using Bradley - 
ohm-E for voltage control. The 
number of Bradleyohms in each 
B- eliminator varies from one to 
three depending upon the type of 
eliminator. In all cases, the 
Bradleyohm -E is the choice of the 
experienced radio engineer 

EVER since radio broadcasting began, Allen -Bradley Radio Devices have met the demand 
for silent, stepless current control. Today. Bradleyohm -E, perfect variable resistor, is 

not only adopted as standard equipment by manufacturers of B- eliminators, but is recom- 
mended almost universally by radio engineers and writers as the ideal variable resistor for 
B- eliminator kits. 

For a fixed resistance unit. Bradleyunit-A 
offers unusual advantages. It is a solid. 
molded resistor with silver- plated termi- 
nal cape that can be soldered without in- 
juring the resistor. Since the Bradleyunit- 
A contains no glass in its construction and 
does not depend upon hermetic sealing for 
accuracy, it is unaffected by temperature. 
moisture or age. 

The scientifically- treated graphite discs used in 
the Bradleyohm -E provide the only means of 
stepless, noiseless control which does not deteri- 
orate with age. Carbon or metallic powders of 
various kinds have been used as substitutes by 
imitators of the Bradleyohm -E, but without per- 
manent success. If you want a variable resist- 
ance unit for your B- eliminator which will give 
perfect service, be sure to ask your dealer for 
the Bradleyohm -E which is furnished in several 
ratings. Look for the Bradleyohm -E in the dis- 
tinctive Allen -Bradley checkered carton. 

Bradleyunit -A and Bradleyohm-E can be obtained from 
your radio dealer in several ratings. Insist on Allen - 

Bradley Radio Devices for lasting satisfaction. 

ALLEN -BRADLEY CO. 
MILWAUKEE 

287 Greenfield Avenue 
WISCONSIN 
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Good Chemists Command High Salaries 

T. O'l'ONOR SL.OANE. 
AM., A.M., LL.D.. Ph.D. 

Noted Instructor, Lecturer and Au- 
thor. Formerly Treasurer Ameri- 
lean Chemical Society and a prat. 
tleal chemist with many well known 
achievements to his credit. Not 
only has Dr. Sloane taught chemin. 
try for years but he was for many 
years, engaged In commercial 
rhends' ry WO rk. 

and you can make yourself 
independent for life by un- 
earthing one of chemistry's 
yet undiscovered secrets. 
Do you remember how the tales of pirate gold used to fire 
your imagination and make you want to sail the uncharted 
seas in search of treasure and adventure? And then you 
would regret that such things were no longer done. But that 
is a mistake. They are done -today and everyday -not on 
desert islands, but in the chemical laboratories throughout 
your own country. Quietly, systematically, the chemist works. 
His work is difficult, but more adventurous than the blood- 
curdling deeds of the Spanish Main. Instead of meeting an 
early and violent death on some forgotten shore, he gathers 
wealth and honor through his invaluable contributions to hu- 
manity. Alfred Nobel, the Swedish chemist who invented 
dynamite, made so many millions that the income alone from 
his bequests provides five $40,000 prizes every year for the 
advancement of science and peace. C. M. Hall, the chemist 
who discovered how to manufacture aluminum made millions 
through this discovery. F. G. Cottrell, who devised a valu- 
able process for recovering the waste from flue gases, James 
Gayley, who showed how to save enormous losses in steel 
manufacture, L. H. Baekeland, who invented Bakelite -these 
are only a few of the men to whom fortunes have come 
through their chemical achievements. 

Experimental Equipment 
Furnished to Every Student 

We give to every student without additional charge this 
chemical equipment, including forty -nine pieces of labora- 
tory apparatus and supplies. and forty different chemicals 
end reagents. These comprise the apparatus and chemicals 
used for the experimental work of the course. The fitted 
heavy wooden box serves not only as a case for the outfit 
but also as a useful laboratory accessory for performing 
countless experiments. 

CHEMICAL INSTITUTE 
OF NEW YORK, Inc. 

HOME EXTENSION DIVISION II 

éf. R- W EST BROADWAY NEW YORK CITY 

Now Is the Time to 
Study Chemistry 

Not only are there boundless opportunities for amassing 
Wealth in Chemistry, but the profession affords congenial 
employment at good salaries to hundreds of thousands who 
merely follow out its present applications. These appli- 
cations are innumerable, touching Intimately every business and every product in the world. The work of the 
chemist can hardly be called work at all. It Is the keenest and most enjoyable kind of pleasure. The days 
in a chemical laboratory are filled with thrilling and delightful experimentation, with the alluring 
Prospect of a discovery that may spell Fortune always at hand to spur your enthusiasm. 

What Some of Our 
Students Say of This 
Course: 

I have not written since I received the big 
set I can still say that it far exceeded my 
anticipations. Since I have been studying with 
your school I have been appointed chemist for 
the Scranton Coal Co. testing all the coal and 
ash by proximate analysis. The lessons are 
helping me wonderfully, and the interesting 
way in which they are written makes me wait 
patiently for each lesson.- MORLAIS COCZ- 
ENS. 

I wish to express my appreciation of your 
Prompt reply to my letter and to the recom- 
mendation to the General Electric Co. I in- 
tend to start the student engineering course at 
the works. This is somewhat along electrical 
lines, but the fact that I had a recommenda- 
tion from a reliable school no doubt had con- 
siderable influence to helping me to secure the 
job. -H. VAN BENTHI'YSEN. 

So far I've been more Wan pleased with 
your course and am still doing nicely. I hope 
to be your honor graduate this year. -J. M. 
NORKUS, JR. 

I find your course excellent and your instruc- 
tion, truthfully, the clearest and best assem- 
bled I have ever taken, and yours is the fifth 
one I've studied. -JAMES J. KELLY. 

From the time I was having Chemistry It 
has never been than explained to me as it Is 
now, I am recommending you highly to MY 
friends, and urging them to become members 
of such an organization.- CHARLES BEN- 
JAMIN. 

I shall always recommend your school to my 
friends and let them know how simple your les- 
sons are. -C. J. AMDAHL, 

I am more than pleased. You dig right in 
from the start. I am going to get somewhere 
with this course. I am eo glad that I found 
you.-A. A. CAMERON. 

I use your lessons constantly as I find it 
more thorough than most text books I can 
secure.-WM. H. TIBBS. 

Thanking you for your lessons, which I find 
not only clear and concise, but wonderfully 
interesting. I am -ROBT. H. TRAYLOR. 

I received employment in the Consolidated 
Gas. Co. I appreciate very much the good 
service of the school when a recommendation 
was asked for.-JOS. DECKER. 

You Can Learn at Home 
To qualify for this remarkable calling requires elaborate specialized training. Formerly it was / 
necessary to attend a university for several years to acquire that training, but thanks to sur 
highly perfected and thorough system of instruction, you can now stay at home, keep your / CHEMICAL 
position, and let us educate you in Chemistry during your spare time. Even with only common / INSTITUTE schooling you can take our course and equip yourself for immediate practical work in chemical 
laboratory. Dr. Sloane gives every one of his students the same careful, personal super- /OF NEW YORK vision that made him celebrated throughout his long career as a college professor. 

HomDive Extens loo instruction from the very beginning is made interesting and practical, and we supply you ision II with apParetue and chemicals for performing the fascinating analyses and experimental / work that plays such a large part in our method of teaching, and you are awarded the 66 -R -West Broadway Institute's official diploma after you have satisfactorily 1 completed the course. New York City 

Easy Monthly Payments Please send me at once, 
You don't have to have even the small price of the course to start. You can without any obligation on my 
Tay for it in small monthly amounts -so small that you won't feel them. part, your free Book "Opportuni- 
The cost of our course is very low, and includes everything. even the ties for Chemists." and full per 
chemistry outfit -there are no extras to buy with our course. Our plan ticulers about the Experimental Equip. 
of monthly payments places a chemical education within the reach of ment given to every student. Also please 
everyone. Write us and let no explain our plan in full -give us the # tell me about your plan of payment and 
opportunity of showing you how you can qualify for a highly trained / your special 30 day offer. 
technical position w1 hoot even giving up your present employment.'/ 

Special 30 Day Offer 
Resides furnishing the student with his Experimental ; i NAME Equipment, we are making an additional special offer for 
a short while only. You owe it to yourself to find out 
about it. Write tot ay for full information and free 
book "Opportunities for Chemists." Send the coupon 
right now while tt is fresh in your mind. Or .ivat / ADDRESS 
write your name and address on a postal and mail 
it to us. But whatever you do, act today before 
this offer Is withdrawn. 

DON'T WAIT -MAIL COUPON NOWI / CITY 
,n. N. -Nov. ' ̂ a 

STATE 
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drops in the two are proportional to their 
.. impedances. 

This is not important at the present, but 
it indicates that in order to have a large 
part of the total voltage drop appear across 
the terminals of the transformer, Lt must 
be large. 

A GRAPHICAL SOLUTION 
This whole discussion may seem compli- 

cated at first, just as the figure which we 
are about to describe, but once understood, 
the simplicity of it all will be apparent. 
In connection with Fig. 6, the following 
ideas must be borne in mind: 

(1) The reactance of the transformer is 
dependent upon the frequency and is equal 
to tï.28fLt. 

(2) The impedance of a series circuit, 
such as we are studying, is the square root 
of :the sum of the squares of the resistance 
and the reactance, or, Vr`p (6.28fL)t. 
This is the same formula which gives the 
hypotenuse of a right triangle whose sides 
are respectively equal in length to the 
values of the resistance and the reactance. 
For this reason in Fig. 6, instead of com- 
puting the total impedance of the plate cir- 
cuit, we obtain it graphically by construct- 
ing right -angled triangles. 

(3) Assuming the alternating voltage ap- 
plied to the grid of the tube preceding the 
transformer to be constant, then the volt- 
age V. developed in the plate circuit will 
be constant, and the current in the plate 
circuit, or In, will be this voltage divided by 
the total impedance of the circuit. 

(4) The voltage drop in the resistance is 
rpI p, and that across the terminals of the 
transformer is XtI t ; where X represents the 
reactance of the transformer (and is equal 
to 6.28fLt). 

Now to study Fig. 6: at the upper right 
we have a diagram showing the frequency 
f on the horizontal axis, and the reactance, 
Xt on the vertical axis. (The straight line 
drawn on the graph shows the manner in 
which the reactance varies with the fre- 
quency; it is straight for the reason that the 
reactance is proportional to the frequency, 
that is, if the frequency is double the re- 
actance is double, etc.) 

Now, at any given frequency, as at f1, 
the reactance is Xt. Using this value as the 
line Om in the figure, the altitude of a right 
triangle, we can lay off at right angles to it 
the line mR, the length of which represents 
the resistance rp. The length of the hypote- 
nuse of this triangle, or the line OR, repre- 
sents the total impedance of the plate cir- 
cuit, and is marked Zt. Then, taking a 
pair of compasses, from the center O, meas- 
ure OR on the axis of Xt, as indicated by 
the broken arc, giving the line On. Then 
(moving horizontally over the dotted line, 
from the point n to the vertical line drawn 
through ft) we obtain the point a, the height 
of which above the axis of frequency Oft 
is the total impedance Zt at the particular 
frequency. If this sounds complicated, go 
back and read this paragraph again. It 
will very soon become clear enough. 

If we follow this procedure for many 
points on the axis of frequencÿ, we shall 
obtain the curve marked Z, which shows 
how the total impedance of the plate circuit 
varies with the frequency. It will be noted 
that at very low frequencies, the total im- 
pedance differs considerably from the trans- 
former reactance, but as the frequency in- 
creases they become more and more nearly 
equal. 

EFFECT OF CHANGE IN FREQUENCY 
This means that at low frequencies the 

resistance of the plate, rr, has a predominat- 
ing influence on the impedance of the cir- 
cuit; whereas at higher frequencies its in- 
fluence is less, the reactance contributing the 
greater part of the total impedance. 

Now we will go a step farther. We have 
assumed that the voltage developed in the 
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A New and Advanced 
Model- 

Norden-Hauck 
Super-10 

Highest Class Receiver in the 
World 

Panel Size: 36 "a9tsxI.4" Weight: 55 lb.. 
THE NORDEN -HAUCK SUPER -10 is an entirely new and 

advanced design of Receiver, representing what we believe 
to be the finest expression of Modern Radio Research 

Engineering. It is the product of years of experience devoted 
exclusively to the attainment of an ideal Broadcast Receiver - 
regardless of cost. 
Results obtained in every respect will upset all your previous 
ideas of good radio reception. 
Here are only a few of the host of features that place the 
NORDEN -HAUCK SUPER -10 far in advance of competition: 

-10 tubes employed to give perfect reproduction with unlimited 
range and volume power. 

-Super selectivity on all wave lengths. 
-Built to Navy Standards. 
-Wide wave length range without change of coils, etc. 

(Adaptable 35 meters to 3600 meters if desired.) 
-Use Loop or Antenna. 
-Simple to operate, having only two major tuning controls. 
-No Harmonics. Signals are received only at one point. 
-Special Power Audio Amplifier, operating any loudspeaker and 

eliminates necessity of external amplifier. 
-Can be operated directly from house current if used with. 

NORDEN -HAUCK POWER UNIT AB -2. 

The NORDEN -HAUCK SUPER -10 is available completely con 
structed and laboratory tested, or we shall be glad to supply the 
complete engineering data, construction blue prints, etc., for those 
desiring to build their own receiver. 

Upon Request A complete catalog, TEAR Orr AND MAIL TODAY 
attractively i I I u s- . X11111.. 11111111111111111111m1n1m11111n 11111111112 1111m1111111111111 1111111111 1,111m1m1m1,111111111111111 11 

trated, will be gladly mailed without charge, 
or full size constructional blue prints, show- 
ing all electrical and mechanical data, will 
be promptly mailed postpaid upon receipt 
of $2.00 

Write. Telegraph or Cable Direct to 

NORDENOHAUCK 
Incorporated 

ENGINEERS 
NARINE BUILDING 

Philadelphia, U. S. A. 
Cable address "NORHHAUCK 

NORDEN- HAUCK, Inc. 
Philadelphia, U. S. A. 

Gentlemen:- 
O Please send me without cost or obliga- 
tion on my part, attractive illustrated 
literature describing the new Norden- 
Hauck Super -10. 

I enclose $2.00 for which please send 
me, postpaid, complete full size construc- 
tional drawings and all data for building 
the Super -10. 

Name.- 

Address 
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YOU 
NEED 
THIS 

RADIO 
CONTROL 
SWITCH 

ENTIRELY AUTOMATIC IN ITS OPER tT10N 
When the receiving set is turned on, the 
Trickle Charger is automatically disconnected 
from A Battery and B Power Unit is connect- 
ed to set. When set is turned off, it automatic- 
ally connects the Trickle Charger to the stor- 
age battery and starts the charge, disconnect. 
ing the B Eliminator from the set and line. 

The ACME 
TRICKLE 

CHARGER 
An exceptionally fine 
economical product. 
Has a specially de- 
signed transformer with 
independent windings. 
Delivers % to a/ amp. 
and consumes 25 to 40 
watts. Attractive. Ef- 
ficient. East of $6 the Rockies V 

2 ampere bulb, $4 

This switch may be used with 
any set regardless of type of 
charging equipment. Attractive 
in appearance. Guaranteed. 

$5 
complete, 
East of 
the Rockies 

Acme Battery Charging Equip- 
ment is nationally known for its 
excellent performance. 

Manufactured for 10 years by 

THE ACME ELECTRIC AND MANUFACTURING COMPANY 
1412 HAMILTON AVENUE - - - - CLEVELAND, OHIO 

Read about- 

Precision" IT Power Unit 
90 VOLTS 

$37.50 
Complete 

P E 1%/1.0 0 
Trickle 
Charger 
$8 -less tube 

Here is without a doubt the finest, most efficient 
B- Battery Eliminator ever developed, with an 
unheard of condensing capacity -100 microfar- 
ads. 120 milliampere output on 90 or 135 volts - 
absolutely quiet. A guaranteed eliminator that 
will last for years. Write us today for partic- 
ulars giving your dealer's name. 

Precision Electric Mfg. Corp. 
1020 Santa Fe Avenue 

Los Angeles 
4 

135 VOLTS 

$42.50 
Complete 

PEMCO Trickle 
Charger 
$8 -less tube 

A Book for every Radio Set user! 
're Radio Trouble Finder 

200 ILLUSTRATIONS 
SIZE 6 x 9 INS. 

No matter how much or how little you know of your radio 
receiver, this new "Radio Trouble Finder" book is going to 
be a big help. 

Gives special simple tests by which you can determine 
what is wrong with your receiver. Then for each particular 
fault there is explained the proper procedure for correcting 
it. 

All troubles and their remedies are arranged in simple 
charts so that even the most inexperienced radio user will 
have no trouble in keeping his set at all times in first class 
condition. 

25c -ON ALL NEWSSTANDS 
THE CONSRAD CO., Inc., 64 Church St., New York 
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plate circuit, Vo in Fig. 5, is constant. There- 
fore, if we divide this voltage by the total 
impedance for various frequencies we will 
obtain a curve which shows how the plate 
current Ip varies with the frequency. For in- 
stance, divide the voltage, V., by the im- 
pedance, Z,, at the frequency f, and we ob- 
tain the plate current, I at that frequency. 
By doing this for various points on the Z 
curve, we obtain the curve shown at 6A, 
marked Ip. 

This curve tells us something interesting, 
which it is probable may not have occur- 
red to the reader before. If we have an 
alternating voltage applied to the grid of a 
tube, and increase its frequency from a 
very low to a high value, keeping the volt- 
age the same, the current in the plate cir- 
cuit will decrease from a definite value at 
zero frequency (direct current) as the fre- 
quency is increased. 

Now we will look at Fig. 6B, and in in- 
terpreting it will make use of some of these 
things we learned from Fig. 6. Suppose we 
take the plate current at zero frequency and 
multiply it by the resistance rp. We will 
then obtain the voltage drop in rp, which 
may be represented by the length of the line 
Oa. If we multiply the current at zero 
frequency by the reactance at zero fre- 
quency (which is 0), we will get zero, so 
that at zero frequency there is no voltage 
drop in the transformer. Now do the same 
thing at the frequency f,; multiply the cur- 
rent I, by the resistance rp and obtain the 
voltage drop Ob. Again multiply the cur- 
rent I, by the reactance X, and obtain the 
voltage drop be. Note that we have again 
formed a right triangle; for the same law 
applies to the voltage drops across the resist- 
ance and reactance as to the resistance and 
reactance themselves, provided of course, the 
current is the same in each, as it is in this case. 

THE PERFECT CHARACTERISTIC 
If we now project the point c horizontally 

to the vertical line corresponding to the fre- 
quency f,, we have the point d representing 
the voltage across the transformer primary 
at that frequency. By doing this succes- 
sively for several values of the frequency we 
get a complete curve, showing how the volt- 
age impressed at the transformer terminals 
varies with frequency. Note the similarity 
between the appearance of this curve and the 
usual amplification characteristic. 

If we had a perfect transformer, without 
resonance peaks, we could simply multiply 
every point on this curve by the turns ratio 
of the transformer and the amplification con- 

2. 

40 Non -Technical 
Radio Articles 

every month for the beginner, the layman 
? and those who like radio from the non- 

technical side. 
SCIENCE & INVENTION, which can 

be bought at any newsstand, contains the 
largest and most interesting section of 
radio articles of any non -radio magazine 
in existence. 

Plenty of "How To Make It" radio arti- 
cles and plenty of simplified hook -ups for 
the layman and experimenter. The radio 
section of SCIENCE & INVENTION is 
so good that many RADIO NEWS readers 
buy it solely for this feature. 

Radio Articles Appearing 
in the November Issue of 

"Science and Invention" 
Magazine. 

Increasing Selectivity In Your Radio Set. 
By A. P. Peck. 

The Home Set -How to Build an Ex- 
tremely Sharp -Tuning Receiver, Com- 
plete With "B" Eliminator. 

Novel Dial Set. 
By Herbert E. Hayden. 

A Micro-Adiustable Dial. 
By Clyde E. Volkers. 

Unique Crystal Hook -Up. 
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stant of the tube, and obtain the true ampli- 
fication characteristic of the complete stage. 
This would also require that the load to 
which the secondary is attached have infinite 
impedance so that the secondary winding 
would carry no current. Of course, such a 
condition does not occur in practice; but this 
method of analysis can be applied to deter- 
mine approximately the operating conditions. 

Now, to discuss the curves. When the 
frequency is low the reactance is low ; the 
total impedance is therefore low and is de- 
termined mainly by the plate resistance. As 
the frequency increases the reactance in- 
creases. This increases the circuit imped- 
ance and decreases the current. The de- 
crease of current causes the drop in rp to les- 
sen. But the reactance increases at a greater 
rate than the current decreases, so that the 
voltage drop in the transformer increases 
with the frequency. With the resistance drop 
decreasing and the transformer voltage in- 
creasing, it is seen that as the frequency in- 
creases the transformer assumes a greater 
and greater proportion of the total voltage. 

As the frequency becomes very high the 
transformer voltage approaches a maximum 
constant value. This must be so; as it is not 
possible to get a voltage on the primary 
terminals higher than that which is available 
at the plate. This is shown at the left of 
Fig. 6B. In the first place the arc ac is part 
of a circle, because the developed voltage 
vo, which is the same as Z,I remains con- 
stant ; and the radius of the arc is of course 
constant. The largest value that the voltage 
drop in the reactance can have is obtained by 
swinging Z,I, into a vertical position. Then 
the reactive drop will be represented by the 
radius of the circle, which is the total avail- 
able voltage in the plate circuit. This is the 
limiting case, and is not quite realized in 
practice. 

This diagram can be used also to show 
why a high transformer reactance is desir- 
able. Suppose at the frequency f, the react- 
ance was greater than X,. Then the reactive 
drop X,I, would be drawn in the position of 
the dotted line in the circle diagram; the re- 
sistance drop would be smaller, and the volt- 
age on the transformer primary would be in- 
dicated by the point e instead of d. The 
characteristic would then be higher at the 
low frequencies, although the limiting volt- 
age would be the same. 

ln this article we have considered quali- 
tatively the operation of the transformer; 
the next will deal with some points of prac- 
tical design, such as the best turn -ratio to 
use, the required impedances, and the factors 
which influence the selection of these. 

WRONG NUMBER! 

ALLRIGHT 
CENTRAL. JUST GIVE 

ME SOME SNAPPY 

JAZZ? 

The fellow who had never seen a radio 
before. 

u 
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bey the Name 
SllCCS51fl f e t Burl di r í 

B 

Cle -Ra -Tone 
Spring Supported - -Shock 

Absorbing Sockets 
Stop tube noises. Greatest 
aid to non -noisy operation. 

Contacts always clean. 
75 cents each 

eEekeless" 
Transformers 

Uniform high induc- 
tance, low distributed 
capacity and low resis- 
tance. The external field 
is so slight that it per- 
mits placing coils dose 
together without appre- 
ciable interaction. 

Single Transformers, $2.50 

Brackets 
An aid to sim- 
plification in set 
construction. 
Supports sub - 
panel, with 

room underneath for accessories and 
wiring. Plain and adjustable. 

Plain, 70 cents per pair 
Adjustable, $1.25 per pair 

Battery Switch 
Quick, positive, clean -cut make 
and break. When it's "in" it's 
"off," eliminating danger of 
wasteful use of battery. 

30 cents each 

If your dealer cannot 
furnish you with Ben- 
jamin Radio Products 
send amount direct to 
our nearest sales office 
with his name and we 
will see that you are 
promptly supplied 

ALL BENJAMIN RADIO PRODUCTS ARE 
OF THE SAME HIGH STANDARD AS 
THE FAR-FAMED CLE -RA -TONE SOCKETS 

When you buy your radio parts, buy 
them right. Everything else being equal, 
when a name has stood for a quarter 
of a century's striving toward technical 
perfection it is practically as safe as a 
formula as a guide to right buying. 
When your dealer sells you Benjamin 
radio products for your set you have 
already leaped a big hurdle on the way 
to success. 

Improved Tuned Radio Frequency 
Transformers 

Proved through exhaustive 
and comparative tests to be 
the most efficient coil for 
modern radio sets. Better in 
all important features and 
characteristics. Space wound. 
Basket weave. Cylindrical. 
Highest practical air dielec- 
tric. Gives wonderful sharp- 
ness in tuning, better volume 
and purer tone quality. 

21/4" Diameter Transformer 
Compact. Especially desirable for crowded assem- 
bly. Eliminates interfering "pickup." 
Set of three, $5.75 Single Transformer, $2.10 

3" Diameter Transformer 
Capacity coupling reduced to lowest degree. For 
use with .00035 Mfd. Condensers. 
Set of three, $6.00 Single Transformer, $2.25 

Straight Line Frequency Condensers 
No crowding of stations. The broadcast range is 
spread evenly over the dial. Stations come in with- 
out interference,and tuning is much easier. Adjust- 
able turning tension. 
Low loss characteris- 
tics give a definite 
and distinct radio 
reception. Beautiful 
in appearance -a 
credit to the looks 
and efficiency of any 
set. Finished in dull 
silver. Made in three 
sizes: 

.00025 Mfd. $5.00 
.00035 Mfd. $5.25 .0005 Mfd. $5.50 

REWARDS FOR RADIO REASONERS 
Awards for novel and original hookups, modifications of existing cir- 
cuits; trade names; slogans. Write our nearest office for full details. 

Benjamin Electric Mfg. Co. 
New York 120 -128 South Sangamon Street San Francisco 

247 W. 17th Street Chicago 448 Bryant Street 
Manufactured in Canada by the Benjamin Electric Mfg. Co. of Canada, Ltd., Toronto, Ontario 

www.americanradiohistory.com

www.americanradiohistory.com


600 

From 
Atlantic to Pacific 

From 
Canada to South America 

Registered 

TRANSFORMERS 
Have Made Finer Radio 

Reception Possible 
These improved transformers assure selec- 
tion of radio programs at choice, regardless 
of broadcast conditions. They combine tre- 
mendous power with a purity of tone that 
is unexcelled and amplify the weakest sig- 
nals to full loud speaker. volume. They op- 
erate with all standard tubes. Unsurpassed 
for quality, clarity and volume. 

PRAISED 
ENDORSED - -- APPROVED 

H.F.L. Units have been heartily endorsed by 
such leading Radio Authorities as Radio 
News- Citizen's Radio Call Book -and Radio 
Age. 
H.F.L. Users Write: "Picked up Rome, 
Italy, from Evanston. Also Aberdeen and 
Edinburgh." "Lima, Peru came in on my 
H.F.L. Receiver with full loudspeaker vol- 
ume." Get coast to coast from Chicago reg- 
ularly using H.F.L. Units." 

Jobbers TWodar 

a 
y Dealers - 

No. H.210 Transformers $8.00 
No. H.215 Transformer 8.00 
No. F.320 Transformer 8.00 
No L.425 R.F. Choke 5.50 
No. L.430 R.F. Transformer 5.50 

HIGH FREQUENCY 
LABORATORIES 

129 N. Wells Street 
Chicano, Illinois 

SAVE $25 
Buy direct from our factory 

'16 "B" ELIMINATOR 
A.C. 

D.C. 
*USING 201A, 301A OR RAYTHEON TUBE 

We invite comparison with all 
others 

Delivers up to 150 volts. IO to 30 mille am- 
peres, variable controls on amplifier and de- 
tector outlets. Additional amplifier outlet 
and control $2 extra. 
NO HUM! NO TRANSFORMER HEATING! 
10 days trial. Money returned if desired. 

*Send postal for descriptive circular 
U -FLEX TUBE REJUVINATOR $4.00 

25 ets. extra fer parcel pest. 

U-FLEX Mfg. Co , No. 1 S. 39th St., Phila., P. 

$500 Prize Contest 
(Coulirun'd from page 480) 

3 

(12) The prizes of this contest will be 
awarded to those submitting, in the opinion 
of the judges, the cleverest titles. 

(13) The judges of this contest will be a 
l oard composed of the Editors of RADIO 
NEWS, and RADIO INTERNACIONAL. Their' 
findings will be final. 

(14) Should two or more persons submit 
the title considered best, second best, etc., 
each will be awarded the prize tied for. 
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The Third Annual Radio 

World's Fair 
(Cuntinucd front page 495) 

retained by increasing the number of tubes, 
which no longer is an extravagance ; the 
shielding of each stage of radio- frequency 
amplification further improves the sensitiv- 
ity and, at ihe'same time, the selectivity. So 
that nowadays a loop is satisfactorily effec- 
tive. - 

SUBSTANTIAL CONSTRUCTION 
It is the mechanical design, however, 

r hich attracts the eye. In general, the new 
receivers all look like a series of metal cases 
anchored to a metal superstructure capable 
of withstanding a fall from the top of a sky- 
scraper. The absence from view of coils, 
condensers and tubes is very novel ; the com- 
pactness of the units and their mechanical 
beauty elicit nothing but admiration. Various 
materials are used for the shielding; the 
most common are brass (nickel -plated), cop- 
per and aluminum. The metal chasses are 
ill most instances of cast aluminum. 

Another important and logical step has 
been taken in the matter of controls. There 
are still a fair amount of sets with the -in- 
evitable, or what formerly seemed inevitable, 
three dials ; but the new "man -o' -war" 
models, when slipped into a cabinet and fast- 
ened there, turn out to have no more than 
two controls and in many instances only one. 
With but a few exceptions kilocycles have 
been forgotten ; as it seems there is no edu- 
cating the public to them ; and ind;cators 
haye degree readings, wavelength readings, 
or both. Most of the loop- operated sets are 
calibrated, as well as a great number of the 
outfits designed for use with outdoor aerials. 

ELECTRICAL CHARACTERISTICS 
The advances made in the art of shielding 

have placed the manufacturers in a posi- 
tion to employ more than the usual two 
stages of tuned -radio -frequency amplifica- 
tion ; and we find that the percentage of out- 
fits using three, four, OF even five stages 
of tuned R.F. is quite high. All of the 
stages are linked and tuned by a single con- 
trol; the two- control sets have a separate 
condenser for tuning the antenna circuit. 

The company which pioneered in shielding 
has blazed another trail equally important; 
i. e., in the liberal use of radio -frequency 
by- passes and chokes. This procedure alone 
has made a great improvement in many sets. 

Considerable attention has also been paid 
to the audio end, as so much popular em- 
phasis has been on "quality" of late. We 
find in evidence plenty of transformer-cou - 
pied audio amplifiers with the output stage 
designed for a power tube. The trans- 
former still holds the manufacturing field, 
with three -stage -resistance and impedance - 
coupled amplifiers a little behind. The latter 
amplifiers are also designed to use a power 
tribe in the last stage, thus avoiding distor- 
tion. 

BATTERYLESS RECEIVERS 
Among the sets exhibited were quite a few 
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It Delivers 
FULL "B" VOLTAGE 

r 

B- Battery Eliminator 
Operates from lighting current like other 
household appliances. No hum or vibra- 
tions. Smooth constant plate supply. Once 
connected it requires no further attention 
or adjustment. 

Popular Price -Write for Data. 

State and 64th Streets Chicago, U. S. A. 
Makers of Burns Load Speakers 

Leading Makers 
UseThis for Cones 
Whether buying a cone type speaker at 
your dealer's or building one yourself at 
home, be sure that the cone is made of 
Alhambra FON -O -TEX. This remarkable 
product, adopted as standard by the 
leading cone speaker makers, gives 
tone -depth and roundness unob- 
tainable with any other material. 

For constructing large cones -in 
sheets 38" x 38" at dealers. The 

Seymour Co., 329 West 16th 
Street, New York. 

ALHAMBRA 

NØTEX 
OMODDCT AND 

FOR CONE TYPE 
.NOCES. e 

OUD SPEAKERS 

AEROVOX produ.rur, used by we, 
200 of Am.da'.5adb Man,(anureo. 
AEROVOX Fixed CORIensersare op. 
:proe.db,Ft.t.T.aid Yak UrAvenldea 

AEROVOX WIRE]. ERR. CORP 
.89.49E.493 Broomes'., New Yoe, 

. 
a;. 

3i w. l: l%e ééá ss 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park PL, N.Y.C. 
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designed to operate directly from the electric - 
light mains, no batteries of any sort being 
required. Battcryless receivers have been 
brought to such a high state of perfection 
within the. last year that they can be con- 
sidered entirely practical. The majority of 
these have the filaments of all the vacuum 
tubes connected in series, so that the total 
amount of current drawn is comparatively 
low. This arrangement allows the use of a 
small rectifier tube (where the set is to be 
operated from alternating current) of low 
current capacity. No more than the usual 
space allotted to batteries is required. 

"A" AND "B" POWER UNITS 
This year also brings us many new "A" 

and "B" power units. There are a multitude 
of "B" battery eliminators, some of which 
incorporate a power amplifier for distortion - 
less amplification and volume. The elimi- 
nator in this case supplies !.the "B" current 
for both the set and the power tube; the 
filament of the latter is lighted by unrecti- 
fied alternating current, obtained from a spe- 
cial winding on the step -up transformer. All 
of these units can be used in conjunction 
with any receiving set by making the proper 
connections. 

Most of the "A" power units exhibited 
were of the type comprising a low- capacity 
storage' battery in connection with a trickle 
charger. They are bound to be in demand 
this year for the simple reason that they 
require practically no attention. 

LOUD -SPEAKERS 

The demand for quality has brought forth 
a myriad of new loud- speakers of varying 
types. The trend is towards cone speakers 
of the free -edge design; though there re- 
main -for "sound reasons" as an advertise- 
ment has it -many adhering to the former 
methods of attaching the edge of the cone 
to a circular wooden baffle or to a "reverse 
cone" anchored to the base framework. Most 
of the free -edge cones are mounted in some 
form of metal or wooden case. 

Among the newer types are the fixed -cone 
speakers with driving rods off center to 
eliminate resonance points and prevent the 
creation of harmonics. Some of these 
speakers take the shape of an oval and range 
in diameter from 18 to 36 inches. Many 
of the well -known manufacturers have in- 
troduced three foot cone speakers ; though 
much has been said to the contrary, these 
instruments operate very satisfactorily on a 
small amount of energy. A power amplifier 
is not necessary, though much greater volume 
can be obtained by the use of one. It seems 
certain that a great number of these large 
speakers will be sold during this season, as 
they are far superior to the smaller types 
so far as true reproduction is concerned. 

EXPLOITATION OF CIRCUITS 
Another true indication of the sure- footed- 

ness of the industry as a whole is evidenced 
in the exploitation of recently- patented cir- 
cuits. Many licensing companies have been 
formed for the sole purpose of capitalizing 
a single original idea. A few years ago it 
was next to an impossibility to market 
successfully ideas and protect the manu- 
facturers licensed to use them. The situa- 
tion, as seen today, is quite different. 

DO RADIO WAVES INCREASE 
FERTILITY? 

William Boot, an amateur gardener near 
Nottingham, England, propounds the theory 
that garden vegetables grow more profusely 
under the influence of radio waves. Boot 
believes that the proximity of a large aerial 
increased the fertility of his garden thirty 
per cent. 

Experiments are said to be under way at 
Nottingham to determine the feasibility of 
"wireless fertilizer" not only in hothouses 
but for field crops as well. 
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SI aît 
HOMCHARGER 

Your battery troubles are over, at last. Now all radio power 
is in your light socket. 
For continuous unfailing "A" current, connect either the Silite Hom- 
charger or the Silite Trickle Charger to your present storage battery. 
Absolutely noiseless, without bulbs, moving parts, or adlustments, 
Silite Trickle Charger makes a power unit of your battery -keeps it 
always at top efficiency. Left permanently on charge, Silite Trickle 
converts light socket current into radio power and stores it in your 
battery ready for use at any time -you simply forget about battery 
charging forever. For exceptionally large sets where a high charging 
rate is necessary, the Silite Homcharger is recommended. Either model 
may be used while the set is operating. 
SILITE TRICKLE CHARGER SMITE HOMCHARGER 

.6 ampere charging rate. 2h -3 ampere charging rate. 
Complete $10.00 Complete $19.50 

Kodel AAB Transifiers 
Kodel A and B Transifiers actually deliver all A, B, and C current direct 
from the light socket -smooth, constant, never -failing power that 
operates your set always at Its greatest efficiency. Vastly different 
from and superior to the ordinary power unit, Kodel Transifiers con- 
sume current only while the set is operating- maintenance cost is less 
than one -half cent for every hour you use your set. Any radio dealer 
can show you Silite Battery Chargers and Kodel Transifiers. 

MODEL 10 "A" TRANSIFIER 
.Supplies 2, 4, or 6 -volts "A" current direct from 
the light socket. For sets using up to 10 $42.50 tubes W 

MODEL 10 "B" TRANSIFIER 
22% to 150 volts "B" current; 4 to 10 volts "C" 
current for any size set. Operates power $42.50 tubes P 

MODEL 61 "B" TRANSIFIER 
2294 to 90 volts noiseless "B" power for $28.50 sets up to 6 tubes W V 

(Bulbs extra) 

Behind the Scenes in a Broadcasting Station" 
an interesting 24 -page booklet, will be mailed 
free on request, together with literature de- 
scribing Silite Chargers and Kodel Transifiers. 

The Kodel Radio Corporation, sol a. PearlSt., Cincinnati, O. 
Owners and Operators of Broadcasting Station WKRC 

Battery Chargers 
Power Units DEL Radio Receivers 

Loud Speakers P 
POWER SPECIALISTS SINCE 1912 

www.americanradiohistory.com

www.americanradiohistory.com


602 

Save Your 
Set From 

Lightning 

You never know what lightning will do and 
any radio set which is without the protection of 
a lightning arrester is at the mercy of a storm. 

The National Board of Fire Underwriters 
specify that an approved Radio Lightning Ar- 
rester must be used with all out -door aerial 
installations. 

Protection is easy. Insure your insurance 
and save your set with a WIRT LIGHTNING 
ARRESTER (listed as standard by Under- 
writers' Laboratories). The cost is a trifle. 

THE WIRT LIGHTNING ARRESTER is 
an approved air -gap type, made of bakelite giv- 
ing ample insulation, with brass terminals 
moulded in bakelite, far enough apart so that 
there is no leakage. A "petticoat" of bakelite 
shields the Arrester from water and dust. Hand- 
some and rigid. Lasts a lifetime. Easy to in- 
stall. Full directions on box. 

Don't wait for a warning from the elements - 
it may be too late then. Install the WIRT 
LIGHTNING ARRESTER -now. 

When you instan your 
WIRT LIGHTNING 
ARRESTER. get a 
1VIET INSULATOR 
and prevent leakage 
along your lead -1n wire. 
It keeps the wire at the 
proper distance, pro- 
vides perfect insulation, 
and prevents wear and 
tear on the wire by pre- 
venting sagging a n d 
swaying. 

The Wirt Lightning Arrester is listed as standard 
by Underwriters' Laboratories. 

WIRT LIGHTNING ARRESTER $1.00 
WIRT INSULATOR .35 

Sold Radio Dealers 

1 QOMPANI( 
PHILADELPHIA PENNSYLVANIA. 

Makers of Dim -A -Lite 

AmerIcan ow - 
O 1 RAntn 

olesale 
ADI o 

Lowest Prtes On 

BIG NEW 1927 
CATALOG -FREE 

Dealers, Agents, Set Guilders -get our 
big 1927 Catalog-225 nationally advertised 
lines. Low money -saving prices! Largest, 
most complete stock. Radio's latest develop- 
ments. It's FREE -send for your copy now. 
AMERICAN 

1432 IM Gee Street, 
RADIO 

Kansas City, Mo. 

Think of it! A big handsome five 
tube Radio receiver only $22.50 de- 
livered. Tremendous range. clear pow- 
erful volume and simple tuning. 
Write for folder and Agents offer 

SEMINOLE CO., Dept. RN 
427 East 16th St., New York 

Radio Batteries and 
Their Care 

(Cmllinu,-d from top,' 4791 

"B" batteries. The amount of negative "C" 
battery voltage to use is dependent on a 
number of factors, but principally on the 
type of vacuum tubes used and the voltage 
of the "B" batteries. 

Furthermore, the most important use of 
the "C" battery is in connection with the 
audio frequency amplifier. Most sets in- 
corporating a number of stages of radio - 
f requency amplification are so designed that 
the radio -frequency amplifier tubes get a 
sufficient value of negative grid voltage. One 
exception is found in certain types of super- 
heterodyne receivers, which will draw an ex- 
cessive amount of "B" battery current if a 
"C" battery, of about 1/ volts, is not used 
ill connection with the intermediate- frequency 
amplifiers. 

At any rate, it is pure waste to operate a 
present day audio-frequency amplifier with- 
out a "C" battery. You can easily determine 
how much you should use by referring to 
the voltage tables which accompany the vac- 
uum tubes you are to employ as the audio 
amplifiers. It should be noted that these 
voltages vary greatly with different types of 

A 6 -volt storage "A" battery with a capacity of 
90 ampere -hours 

Photo courtesy of IVillard Storage Battery Co. 

tubes. As an example, a 112 tube with a 
"B" battery of 135 volts requires only from 
9 to 12 volts "C" battery, while a 171 tube 
with 180 volts "B" battery uses 40.5 volts 
"C" battery. 

Two typical "C" batteries are shown in 
Fig. 2. B is a 4/ -volt "C" battery, and C 
one of 22/ volts. The latter type can be 
used as a "B" battery by taking off the card 
attached to the binding posts, and making 
the connections as indicated on the case 
itself. 

Since no current is drawn front a "C" 
battery., it has an exceptionally long life. 
However, in time it will drop in voltage. 
When a 4/ -volt "C" battery drops to 3 

volts it should be discarded. In other words. 
any "C" battery whose- voltage has dropped 
30 per cent. of its original value should be 
replaced. Test them in the same manner as 
you test your "B" batteries ; with a volt- 
meter. 

STORAGE "A" BATTERIES 
We have already discussed storage bat- 

teries, but there is a great deal which yet 
remains unsaid. We have seen how we can 
get the most out of our dry -cell "B" bat- 
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Ask 
your dealer 
or write for 
these books 

How 
to Build f /te 
GENERAL 
RADIO 
RECTRON 

B °ELIMINATOR 

POWER 
AMPLIFIER 

y 

These booklets contain full infor- 
mation for building and operating a 
Rectron or Raytheon Plate Supply 
unit and Power Amplifier. In addi- 
tion to schematic diagrams they con- 
tain full scale pictorial diagrams 
showing exact arrangement of parts 
and actual connections -Every ama- 
teur builder of radio should get 
copies of these booklets before build- 
ing a "B" eliminator. 

They are free for the asking - 
WRITE TODAY. 

GENERAL RADIO C9 
Cambridge Mass. 

NOW -- ANY SET CAN GET 

LOW WAVE 
Stations- Amateurs 

Experience a new radio thrill! 
Explore the short waves on which 
super -prover stations are experi- 
menting daily and amateurs are 
talking from all parts of the globe. 
Enjoy a new radio delight with the 

SUBMARINER 
Converts Any Set Into 
a Low Wave Receiver 
Gets the Short Wave Expert - 
ment Stations broadcasting on 
91 meters, 63 meters, etc., 
and a wide band of Amateurs' 
Stations. 
Prise. $15. No extras needed. 
Anyone can attach in one min- 
ute, ready to operate. 

Everywhere - 
a Sensation! 

No jumble of stations in the low waves -no disagreeable 
noises. Ideal for summer reception. Hear KDKA talking 
to Europe. Listen to an A. R. R. L. operator speaking w 
Australia! The low -waves abound with new wonders and 
strange voices from far -off places. 

ces this he marvelous MARINER brings them all to you. in- 
strument today. Sent post- 
paid upon receipt of $15, or ORDER DIRECT 
C.O.D., plus postage. State 
type of detector tube in your MONEY -BACK 
set. Money back if not de- 
lighted. 

GUARANTEE 
Order at once. 

J. M. P. MFG. CO. 
Dent. 115-X Milwaukee, Wisc. 

-FREE- 
Send $1 for 5 months subscription to 
SCIENCE & INVENTION and get one 

genuine 
VALET Auto -Strop Razor FREE! 

EXPERIMENTER PUB. CO., Inc.. 

53 -R Park Place New York, N. Y. 
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teries by the use of an attendant "C" volt- 
age. Now the question is, how can we get 
the most out of our "A" battery? In this 
case we cannot conserve the current as we 
do with "B" batteries ; the amount used is 
dependent solely on the number and type of 
tubes used and how much the set is operated. 
However, we can be sure to get the most 
out of the battery by giving it proper care. 

There are but a few things to remember 
in connection with the care of a storage 
battery. Every battery of this type con- 
tains an "electrolyte" which is, with the ex- 
ception of the "Edison cell" batteries, noth- 
ing more than so many parts of sulphuric 
acid mixed with so many parts of water to 
form a fluid having a certain "specific grav- 
ity." None of the sulphuric acid is ever 
lost, unless it is spilled out of the battery, 
but the water evaporates. Therefore, more 
water, and it must be distilled water, should 
be added at times to make up for that lost 
by evaporation. The electrolyte should al- 
ways be above the level of the plates in each 
cell of the battery. The level can be deter - 
mind by taking off the vent cap on each 
cell, so that the interior can be inspected. 

Keep the terminals on your battery clean, 
do not allow any corrosion to accumulate. 
They can be kept clean if a bit of vaseline is 
smeared over all the lead parts ; but be sure 
all the parts are clean before putting the 
vaseline on. 

KEEPING TAB ON THE BATTERY 

The battery should be recharged before it 
is "run down." How can we tell when it is 
starting to run down? If there are rheostats 
on your set you will find that it is necessary 
to turn them_ up higher when the storage 
"A" battery is dropping off in voltage. Or 
you can tell by using a voltmeter, measuring 
either the voltage across the filaments of the 
tubes or the voltage of the battery direct. 
But none of these methods is actually in- 
dicative of the true condition of the battery 
and to be fully relied upon. 

There is only one effective way of deter- 
mining the condition of a storage battery 
and that is by testing it with a "hydrometer." 
Two of these instruments are shown in 
Fig. 6. By drawing some of the electrolyte 
out of a cell in the battery up into the glass 
barrel, its specific gravity can be measured. 
The glass bob inside the hydrometer barrel 
will float in the liquid; the figures on the 
stem of the bob which appear on a level 
with the surface of the electrolyte indicate 
the specific gravity of the latter. 

The electrolyte from the cell of a fully - 
charged battery should have a specific grav- 
ity reading between 1.275 and 1.300. The 
three cells composing a 6 -volt storage bat- 
tery are isolated from each other ; therefore 
use the hydrometer on all three, not just 
one. Two of the cells might give a normal 
reading, when the third was under -charged. 
Don't overlook this point. 

If the electrolyte in qne cell is low in its 
specific -gravity reading, leave the battery on 
charge for a greater length of time and 
give this cell a chance to pick up ; a slight 
excess charge will not harm the other two 
cells just so long as it is not continued for 
too long a period. 

As to the lower limits ; when the electro- 
lyte drops to a specific gravity of 1.200 it 
is time for the battery to be re- charged. It 
is best to start re- charging it even before it 
reaches this figure ; say at 1.210. The bat- 
tery is entirely discharged, when the specific 
gravity falls to 1.150. Remember that a 
voltage reading, either before or after a 
charge, is no suitable method for determin- 
ing the condition of the battery. 

We will say more about charging when 
we come to discussing the various types of 
charg _e s for both "A" and "B" storage 
batteries. 
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OM itGER 
The 

World's 
Most 

Popular 
Battery 
Charger 

$19.so 
Complete 

Charges three times faster! 
Rejuvenates lifeless tubes* 

supplies current for 8 volt power tubes. 
It's more than just a battery 
charger -the new Triple Duty 
Gold Seal Homcharger. Char- 
ges three times as fast as other 
chargers - fully charges the 
average battery overnight. No 
bulbs - no liquids - Homchar- 
ger can be used for charging 
automobile batteries, too! 
An exclusive Homcharger fea- 
ture this season is the new tube 
rejuvenation process. Termin- 
als are provided for bringing 

old radio tubes back to life 
without removing them from 
the set. 
Homcharger may also be used 
as a power unit for 8 -volt A. C. 
power tubes. Provides uni- 
form light socket current for 
operating these tubes. 
Only Homcharger offers these ex 
elusive features -still Homchar- 
ger costs no more than ordinary 
battery chargers. Any radio deal- 
er can show you the new Triple 
Duty Gold Seal Homcharger. 

ii"Behind the Scenes in a Broadcasting Station" 
an interesting 24 -page booklet, will be mailed 
free on request, together with literature describ- 
ing the Triple Duty Gold Seal Homcharger. 

The Kodel Radio Corporation, 501 E. Pearl St., Cincinnati, O. 
Owners and Operators of Broadcasting Station WKRC 

Battery Chargers KODEL Radio Receivers 
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The Pianorad E 

(Continued front page 493) 

and as this amount of room was not then 
available in the studio of WRNY, for which 
the first Pianorad was especially constructed, 
the smaller instrument was built instead. 

The Pianorad at WRNY is usually ac- 
companied by piano or violin or both; very 
pleasing combinations are produced in this 
manner. At present it uses a single stage of 
amplification, giving volume enough, in con- 
nection with one loud- speaker, to more than 
fill a fair sized room. By adding several 
stages of audio -frequency amplification, 
sufficient volume can be obtained to fill a 
lame church or auditorium. 

The Pianorad was first demonstrated pub- 
licly Saturday, June 12 at 9 P. M., with a 
number of brilliant selections played on it 
by Mr. Ralph Christman ; the concert be- 
ing broadcast over WRNY at The Roose- 
velt, New York. 

The principle embodied in this instrument 
was first demonstrated in 1915 by Dr. Lee 
de Forest, inventor of the Audion. At that 
time Dr. de Forest was able to produce 
musical tones by means of vacuum tubes, 
but the radio art at that time had not pro- 
gressed sufficiently to make possible the 
Pianorad. 

An article by Clyde J. Fitch describing 
the construction of the Pianorad will appear 
ill the December issue of RADIO NEWS. 
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-KONITE PRODUCTS- 
No-Hum "B" 

$1200 
COMPLETE 
NO TUBES 
NO ACIDS 

TO BUY 

Eliminator 
Lowest Prices in 

the Country 

uí s 1 
$ 1 0 5° ,7/- 

UNASSEMBLED 

Don't Apologize for Poor Reception 
How many times have guests come to the house and you offered apologies for poor 
reception because your "B" batteries were "down and out"? 
You can always depend upon the electric light company to furnish electricity and by 
just plugging into the light socket, you will always have a "B" battery supply for 
your radio set by using the KONITE "NO -HUM" B ELIMINATOR. 
The voltage will never. vary. If you use 22% or 45 volts for your detector and 90 
volts on your amplifier, the KONITE "NO -HUM" B ELIDIINATOR will always de- 
liver the specified amount of voltage. To get good volume from your set, you must 
supply the full amount of voltage required. 
4 Taps B -; 221 V; 45 V; 90 Volta. 
The operating expense of current used is less than $1.00 per year dependent upon 
the rate of your local light company. 

Works on IIo Volts A.C., 60 or 25 eyeles-operates all sets from I to 9 tubes. 
DEALERS -We have an excellent proposition for those who desire to handle our 
line. Write or wire for territory. 

Konite Recti-Trickler 
CHARGES BOTH 

"A" and "B" 
BATTERIES 

LOWEST 
PRICED CHARGER 

MADE 

ELECTROLYTIC 
PRINCIPLE 

$4" 

Absolutely Noiseless Charging 
The RECTI -TRICKLER has been designed after an exhaustive series of 
tests to provide a self- contained unit at an extremely low cost, a unit that 
is practical and requires no attention. 
It is a combination Rectifier and trickle charger all in one -Charges both 
A & B batteries (wet) from the house lighting cut -Works on DC or AC' 
Current; all you need to do is to connect it to any house light socket, clip 
the two leads to your battery and it starts to operate. 
No tubes. no acids necessary. The simplest unit of its kind -uses the 
electrolytic principle. No noise. The RECTI -TRICKLER is guaranteed 
against defects for six months. 
DEALERS -Exclusive territories and liberal proposition is ready for you -write for particulars. 

(f your dealer does not stock them, THESE UNITS will be shipped C. O. D. to you if desired 
KONITE CORPORATION, 25-27 WEST BROADWAY, NEW YORK, N. Y. J 
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The Second Deluge! 
By Prof. Garrett P. Serviss 

The sophisticated city of New York laughed at Cosmo Versal when he 
broadcast the terrible warning that the Second Deluge was coming with 
water over seven miles high. They laughed when he began to construct his 
great ark "to save a remnant of the human race and necessary animals, etc." 
They laughed even when the first omens he predicted appeared, but they 
should have listened "Terror was in store for them -extinction," but read 
the wonderful story. It's a masterpiece of Scientifiction -in the November 
issue of AMAZING STORIES. 

AMAZING STORIES 
Other Features for November: 

THE MAD PLANET, by Murray Leinster. A tre- 
mendous story by the author of "The Runaway Sky- 
scraper," and a sure classic. This fascinating story 
tells how our planet undergoes a gradual change and 
becomes inhabited by giant insects. A powerful, grip- 
ping narrative. Do not miss it. 
BEYOND THE POLE, by A. Hyatt Verfll. The final 
installment, wherein our explorer describes his fur- 
ther adventures as guest of the lobster -like race. 
Any number of surprises and scientific conclusions 
will be found in these chapters of the best new 
scientific story of the year. 
THE ISLAND OF DR. MOREAU, by H. G. Wells. 
The final instalment wherein we find the beast people 
at large on the island, and learn what happens to them 

when left to their own devices. As surprising an end- 
ing as you could wish for with thrills that you follow 
breathlessly, and which you will never forget. 
THE DIAMOND LENS by Fitz-James O'Brien. This 
is one of the world's classics. A story written years 
ago, but which retains its flavor to the fullest extent 
and brings in an exquisite microscopic being, the en- 
chanting heroine of the story. This was crowded out 
of the September issue. 
A DRAMA IN THE AIR, by Jules Verne. A little 
known story by the famous author. It was one of the 
first stories ever published by him, and while it does 
not contain the great scientific interest of his later 
stories it is considered a perfect gem by followers of 
Verne literature. 

Newsstands Published by 
Experimenter Publishing Co.,Inc., 53 Park Pl., NewYork, N.Y. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for November, 1926 

STORAGE "B" BATTERIES 
A storage "B" battery is shown in Fig. 7. 

The cells differ from those of a storage 
"A" battery in size only. It is not necessary 
that the cells be large as there is no need for 
a high current capacity. It is important, 
however, to have a high voltage; therefore 
there is a much larger number of cells. 

The battery illustrated has 24 cells, giving 
a total of 48 volts. The capacity of the 
battery is 6,000 milliampere -hours (equal to 
6 ampere -hours). When a battery of this 
type is fully charged it may give a voltage 
reading as high as 50 or 52 volts ; it should 
be re- charged when the voltage drops to 45. 
If you continually let the voltage drop lower 
than this before re- charging, the battery is 
apt to become weakened. Though it is al- 
ways best to keep check on all the cells in 
a storage "B" battery of this type with a 
hydrometer, (that is, taking the specific - 
gravity reading of the electrolyte in each 
cell) one is fairly safe in relying on volt- 
age readings. Therefore, a voltmeter such as 
shown in Figs. 3, 4 or 5, can be used for 
determining the condition of a storage "B" 
battery before and after charging. It is ad- 
vised, however, that each cell be checked 
with a hydrometer once every two or three 
months. 

The storage "B" battery shown in Fig. 
7 has a number of excellent features. First, 
the plates are large and rugged in con- 
struction and will withstand a great deal of 
rough treatment without weakening or 
breaking down. We can liken them to a 
bridge built to withstand a load much in 
excess of that which it will ever have to 
handle ; it has a large "factor of safety." 
Second, the cells are so designed that the 
electrolyte level is a considerable distance 
above the top of the plates. Thus, a great 
deal of evaporation can take place before it 
is actually necessary to add more distilled 
water. Third, one of the cells has two 
small balls floating in the electrolyte, which 
give a visual indication of the specific 
gravity of the fluid in that particular cell. 
This indicator is of considerable con- 
venience when recharging the battery. It 
is understood, of course, that it does not 
register the condition of the rest of the 
cells, but at least hints at it. It is perfectly 
logical to suppose that the entire battery 
is fully charged, when the two little balls 
in the one cell give such an indication. But 
use a voltmeter too, to be on the safe side, 
and use a hydrometer at intervals. 

"A" AND "B" BATTERY CHARGERS 
There are more chargers on the market 

than one can shake a stick at, but they all 
fall into definite types. Some of them are 
designed for charging storage "A" batteries, 
some for charging storage "B" batteries, 
and another type for charging both storage 
"A" and "B" batteries, though not at the 
same time. Then there- is the "trickle 
charger," a newcomer in the radio field. We 
will explain its use later on. 

Let us consider "A" battery chargers 
first. Figs. 8, 9 and 10 show a number of 
types designed for use on alternating cur- 
rent light lines. Some types have tube recti- 
fiers, some electrolytic rectifiers, and a few 
mechanical rectifiers, as the captions in- 
dicate. All of these chargers are not suit- 
able for all types of battery ; this is depend- 
ent on the "charging rate" listed on the 
battery. which may he anywheres from 2 to 
5 amperes. Accordingly, different chargers 
will pass a small or a high amperage. The 
charger shown in Fig. 8 will pass 2 amperes, 
the one shown in Fig. 9 will pass 5 amperes ; 

while the one of Fig. 10 can be adjusted to 
pass 2% or 5 amperes. 

If the charging rate listed on your bat- 
tery is 5 amperes, use a 5- ampere charger ; 

if the rate is lower use a charger, which 
passes a corresponding amount of current. 
Of course, a 2- ampere charger can be used 

NI NE out of every ten radio 
fans know Browning - 
Drake. Since its introduc- 

tion over two years ago, when 
Glen H. Browning and Frederick 
H. Drake set a mathematical 
standard of design for radio fre- 
quency transformers , a hundred 
thousand Browning -Drake fans 
have praised its distinct improve- 
ment in radio receiving. 

This good -will, coupled with the 
nation -wide publicity following 
every recognized advance, has given 
Browning -Drake a place 
in Radio no dealer can 
afford to overlook. 

One stage of scientific- 
ally designed radio fre- 
quency, incorporating the 
Browning -Drake trans- 

former, together with the flex- 
ibility of a two control receiver, 
has yet to be improved upon for all 
around satisfactory reception. Con- 
stantly improved as new refine- 
ments are proved worthy, Brown- 
ing -Drake has no yearly models to 
become obsolete. 

Browning -Drake produces only 
one model, built complete at its 
Brighton laboratories. Sold at $95, 
a fair price steadily maintained, 
every Browning -Drake dealer has 
made money, and every Browning - 

Drake customer has 
been permanently sat- 
isfied. 

'The BROWNING -DRAKE 
FIVE 

For further information ad- 
dress the Browning -Drake Cor- 
poration, Brighton, Mass. 

FREE p40 
FREE CATALOG - New Kind 
5 -Tube Radio. Coast -to -Coast on 
Horn - Direct from Factory - 
Dealers. Agents -Write for spe. liai offer today. 

cut 

5 days trial 

PORTS MFG. CO. FRESÑ LIE. 

Build Bet ter Sets,,,, 
o'`KELB_..RAKET-Si' 

"''t --',y t ¡ / ,I 
-,. Nn.1 ue.11 ". 1. [ r Eril[IENT - 

pER eA1nNrALVMINYM 
FREE sSFMILY @OOKLfr- 

°A6; KELLERADIO. INC. 
4 n z 821 Market St. San Fragcisco,calii. 

NEW INFRADYNE KIT 
4LL GENUINE PARTS IN STOCK NOW! 

WHOLESALE CATALOG 
Listing thousands of new radio 
parts, kits, furniture, accessor- 
ies and complete radio sets, at 
')rires that save you money. 
Write for your copy now, its 
free. 

THE HARCO CO., 1253 S. Wabash Ave., Chicago, Ill. 

F 

lEE RADIO GUI E 
FREE 1R9AD rs tyrcOG 

hook ups D:Ethfor 
l,,esr 

illustrations. Shows savings on standard 
ill/ // 
// 
/ / 
/100M0ps/L 

radio parts, complete sets. kits. Be sure ° - " 
to get this thrifty book before you buy. Write letter or 
postal NOW. Also include name of another fan. 
BARAWIK CO., 542 Monroe St, CHICAGO, U. S. A. 

Insure your copy reaching you each month. Subscribe to Radio News- 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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Note 
Adjustment! 

Patented i 

8000 MILE RECORD 
The Quali -Tone Loop pictured above holds two 
World's Records for distant reception, having 
brought in stations 8000 miles away. Write 
for verification of these records. Exclusive 
Thumbscrew Adjustment keeps wires taut al- 
ways. 
Guaranteed to improve the performance of any 
receiver. Price $10 

QUALI -TONE UNITS 
Quali -Tone DeLuxe Unit 
is an extremely powerful 
concert type built to 
handle extra heavy vol- 
ume. Finished in black 
crystal enamel with nickel 
trimming. Adaptable to 
any standard make of 
phonograph or console set. 
Price $7.50 
Quali -Tone Phonograph 
Radio Unit $6 

QUALi -TONE SPEAKERS 
4 MODELS 

Junior 
Ideal for portable Receivers. 
Black crystal finish. 13" 
high -8%" Bell. Price $7.50 

No. 2 
Semi -dull black leather fin- 
ish. Artistic design. Height 
15" Bell 10" -Price $10 

No. 3 
Bakelite Bell. Has Quali- 
Tone DeLuxe Unit. Height 
19W'-Bell ' -Bell Q Price $15 uali -Tone 

Junior 
No. 4 

The Speaker Supreme- Bakelite Bell -Base fin- 
ished in dull black morocco leather fashion. 
Height 22%"-Bell 14" -Price $25 

DEALERS -Write for discounts- JOBBERS 
Send for circulars. 

Duro Metal Products Co. 
2851 N. Kildare Ave. Chicago 

BATTERY TESTING SIMPLIFIED 
Know wren - 

ITT`" ter and Crater gauge. 
Know when to charge 
-when to add water . 

one squeeze d bull) 
fIL sa, \. itU \ does both. This is an 

exclusive IN -A -CAP 
feature. It extends 
about 3" above bat- 
tery, Is property vent- 

ed so battery can be used and charged with 
hydrometer In place. It is not necessary to 
handle the instrument therefore it cannot 
drip. he misplaced or broken. Don't ruin your 
battery when It is no simple to rare for. It 
Insures longer battery life. protects rugs, floors, 
clothes. and makes certain good reception at all times. 
Tested and approved by leading radio publications. 
Sold on money back guarantee. 75e each. Set of three 
)12.00. Instructive pamphlet on care of battery mailed 
free on request. Dealers á Jobbers wanted. 

1NACAP HYDROMETER COMPANY 
1341 W. 14th PI.. Chime, III. 

EVERYTHING IN RADIO 
AT ATTRACTIVE PRICES. SETS OR PARTS. 
Prompt and Honest Service. Write for Prices. 

Mail Order Only. 
ALL RADIO COMPANY. 417 North Clark St., Chicago 

to recharge a battery that has a 5- ampere 
charging rate, but the charging period will 
be much longer. If you want to put 90 
ampere -hours of current into a battery you 
can do it in 18 hours with a 5- ampere 
charger, but it will take 45 hours if a 2- 
ampere charger is employed. Considering 
the fact that a battery is never allowed to 
become completely discharged, you would 
never have to put this amount of current 
into it. With a 60 ampere -hour battery the 
amount to be put back may be anywheres 
from 20 to 40 ampere-hours ; or with a 90 
A.H. battery front 49 to 60 ampere- hours. 
All depends how much you let the battery 
run down before recharging. 

Two combination "A" and "B" battery 
chargers for use on A.C. lines are shown 
in Figs. 11 and 12. 

The charging rate is, of course, very 
much lower for a "B" battery than for an 
"A" battery- usually about .25 ampere. The 
average charger of this tvne will accom- 
modate a 48 -volt storage `B" battery. If 
the "B" battery has a total voltage of 96 
or 144 the two, or the three, units, as the 
case may be, should be connected in parallel ; 

by which arrangement all the units can be 
charged at once. This is absolutely im- 
perative as a 96 -volt battery, of two units 
connected in series, would receive no cur- 
rent from the 110 -volt light line; while a 
144 -volt unit would discharge into the light 
line, as it has the greater voltage. 

A number of storage "B" batteries can 
be recharged in about the same length of 
time that it takes to charge a storage "A" 
battery at its normal charging rate. 

When "B" batteries are to be charged an 
electric light bulb is screwed into the lamp 
socket on the charger. (These are included 
on each of the chargers shown.) The size 
of the lamp to use depends on the rate at 
which the "B" batteries arc to be charged; 
this information is gis-en by the manu- 
facturer. 

TRICKLE CHARGERS 

Trickle chargers are something new to 
radio broadcast listeners, though they have 
been used for years in connection with com- 
mercial radio emergency equipment and 
storage-battery-operated installations. With 
this arrangement, the battery or batteries are 
put on a "floating charge and the amount 
of amperage put into them at one time is 
very small. 

The original idea of the trickle charger 
was to keep storage batteries, employed in 
connection with emergency equipment, up to 
a fully- charged condition át all time. Since 
these batteries are very seldom used they 

Fig. 14. A trickle charger for use on A.C. lines 
having a t/ to 3 ampere charging rate. 

Photo courtesy of Acme Electrical Mfg. Co. 
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IMPROVE! 
-sib- YOUR RADIO RECEPTION 

By Using 

FOR AERIALS 
A Strong hand -turned rock maple pole which 
gives a dependable antenna. 5- or 8 -ft. lengths. 
sill lit any roof- single or multiple wire nn- 
tenn:rv. 1%111 tarry the heaviest sleet covered 
antenna in strong wind. Neat In appearance. 
Set up or dismantled without danger of causing 
leaks in roof. Complete. three steel guy rods, 
adjustable pulley. neb Irons, roof sockets. anchor 
pins and full instructions. 5 foot magt, each 
$3.50. 8 foot mast. each $4.25, 

tae . V c_ViI 
Inv nNi 

The !AYE -C Condensing Antenna is an aerial 
that can be iit.i. kly erected anywhere 5 foot 
square is shapable. Several on one roof. Pro- 
vides sharper tuning, increases selectivity and 
is nun -directional. Twelve durable highly con- 
ductive. non -corrosive feelers track out In all 
d:rrctbns. Perfectly Insulated. Only one up- 
right to erect. only a hammer and a screwdriver 

needed. No. 2. with 8 foot pole 
ready to Install. full in- 

structions $12.50. 

DEALERS 
There's a big demand 
everywhere for REDI- 
MAST and %AVE -X- 
write for our dealer 
sales plan now! 

PRESSED METAL 
MFG. CO.. 

Waukesha. Wis. 
Zink() Company. 
Chicago. Illinois 

50Z ßuhf R Reception 
with EFFARSEEAntennae 
orYourXoneyliackI 

Otéaiter ' 

Select vity 
Better?ons 
Less Stdtic. 

That :: ,ors how certain 
ore are that the wonderful new 
EI'FARSEE Antennae will increase 
the power. range and selectivity of 
your set. The scientific design d 
this marvellous device. built on an 
entirely new principie with ton 
peei:dly made condensers. practic- 

ally eliminates static and interfer- 
ence. 

Don't imperil Your Life 
Use Indoors Why clutter up your hone with ugly 

outside wires or masts) Why take 
a chance of death by a fall when 

it, erecting orf nn outside 
-1 atrial? 111'y deliberately attract 

the deadly lightning that may kill your whole fatally end 
burn your home? Just buy your EFFARSEI: Antennae. 
shove it tender a rug or put it in the attic. and enloy 
Perfect safety and get 50% better reception. No trouble 
-installed in 30 seconds-lasts forever. Radio manufac- 
turers find it ideal for testing sets. Approved by Radio 
News Popular Sclnce. Popular Itulio and other prominent 
Radio Magazines. Thousands of enumsiastic users. 

Send No Money 
Order your EFFAR4EE Antennae today. at the special priers 
of $4.00. It it does not improve the performance of your 
set at least 50 %, return it and we will refund your pay- 
ment In full. Send no money -lust your name and ad- 
dress. We'll send your EFFARSEE Antennae at once. 
and you can pay $1.00 to the postman on delivery. Re- 
member you take ABSOLUTELY NO RISK. 
Dept. è FISHWICK RADIO CO., Cincinnati, Ohio 

EXCELLENT RECEPTION with 
The THOMAS LOOP 

The THOMAS LOOP 
combines the three 
qualities wanted by 
every radio set owner: 
Excellent reception, 
Beautiful design, Mod- 
erate price. 
This loop is a highly 
satisfactory receiver on 
any 5 -tube or super - 
hetrodyne circuit using 
.0005 condensation. 
Guaranteed as to work- 
manship. Turns on a 
6 -inch radius -fine for 
small spaces. Hand 
rubbed, dark walnut 
finish that harmonizes 
with any furniture. A 

THOMAS LOOP 
answers the loop 
question for all time. 

Ask your dealer or send money order direct Only 

IDEAL PRODUCTS COMPANY $79 Agents. :rod Dealers write. F 9 
Manufacturers of the Thomas Loop 

213 North Desplaines Street, Chicago. Ill. 
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Fig. 16. A trickle charger of the electrolytic 
rectifier type having a charging rate or %= am- 

pere. 
Photo courtesy of Vesta Battery Corporation. 

would, under any other conditions, lose a 
good part of their current through an in- 
ternal discharge between the battery plates. 
The use of a trickle charger compensates for 
this loss. It is necessary, however, to use 
these batteries occasionally, and recharge 
them at a high rate in order to keep the 
active material in the plates in a healthy 
condition. This would also be required in 
the general run of radio storage "A" bat- 
teries of fairly high ampere -hour capacity, 
to keep them from becoming stagnant. How- 
ever, if a low -capacity storage battery is 
used (60 ampere -hours or less) a trickle 
charger can be employed to advantage, as 
the charging rate for one of these batteries 
is quite low in the first place. Consequently, 
if we start off with a fully charged 60 
ampere -hour battery and keep it on a float- 
ing charge at all times when it is not being 
used, there is enough current put back into 
it to make up for that used by the tubes in 

Fig. 19. A radio "A" power unit employing an 
electrolytic rectifier and a 40 ampere -hour stor- 
age battery. The charging rate is % ampere 
and the battery can be left floating on the line 

with the set in operation. 
Photo courtesy of National Lead Battery Co. 
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Uniform Station Spacing All Over 
Scale 

is assured by mathematically proportioned plates yet these Samson 
Uniform Frequency Condensers are the smallest made and easily 
fit into present sets. With them you can readily do away with the 
crowding of stations on your present receiver having ordinary con- 
densers -where 85 out of 100 come in below 50 on the dial. 

Samson Uniform Frequency Condensers 
are built to a tolerance of 

1 -1000 inch 
These grounded rotor -type instruments have losses lower than the average 
laboratory standards. 

This condenser, due to its design, does not have the defects caused by either 
solid metal or dielectric end plates. SAMSON Uniform frequency Con- 
densers have a one -hole mounting. They can be mounted vertically or 
horizontally, and are guaranteed accurate within plus or minus 1% of 
their rated capacitances. For high frequency short wavelength work, or 
for other purposes where a condenser of relatively small maximum and 
minimum capacitance is desired, we can furnish the 125 and 75 mmf., stock 
models. Prices: 500 mmf., $7.50; 350 mmf., $7.25; 250 mmf., $7.00; 125 
mmf., $7.00 ; 75 mmf., $7.00. 

Our book -"Audio Amplification, " -already accepted as a manual 
of audio design by many radio engineers -contains much original 
information of greatest practical value to those interested in better- 
ing the quality of their reproduction. Sent upon receipt of 25e. 

SAMSON ELECTRIC COMPANY 
Main Office: Canton, Mass. Factories at Canton and Watertown, Mass. 

Member Manufacturers 
Since 1882 

84 Illustrated Pages 
of Radio Bargains! 
Write for Catalog Today 
RANDOLPH RADIO CORP. 
180 N. UNION AV. Dept. 2 CHICAGO, ILL. 

(INSURE YOUR COPY REACHING 
YOU EACH MONTH. SUBSCRIBE 
TO RADIO NEWS - $2.50 A YEAR. 

EXPERIMENTER PUBLISHING 
COMPANY, Inc., 

53 PARK PLACE, NEW YORK 
J 

DEALERS AND AGENTS 
Write for exclusive Franchise on the well 

known line of Buckingham High Grade Radio 
Receivers. 

Selected Franchise Dealers will receive a 
special introductory discount under our new 
plan. 

BUCKINGHAM RADIO CORPORATION 
25 East Austin Ave., Chicago, III. 

R RADIO GUIDE; 
NEWEST 1927 EDITION 

Shows 
ruts in eradio at startling low prices. e Get TESr 

the parts YOU want here and save money. /jpppyos 
The best in parts. kits. complete far- s. Q 
tory-built sets and supplies. Orders filled same day re- 
ceived. Write for free copy NOW; also please send names 
of one or more radio tans. 
BABAWIK CO.. 542 Llcnree St., Chieapo, U.S.A. 
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Our 92 
10o 
Page 
RADIO 

CATALOG 
Before you build or buy a radio 

be sure to consult our new 100 
page catalog - sent to you free. 
All the latest kits, accessories, and 
parts -a million dollar radio 
stock to choose from. 

We Save You Money 
We handle only brand new ap- 

paratus - standard makes that 
are fully guaranteed. QUANTITY 
sale of QUALITY parts explains 
our low prices. Compare with 
others and see why thousands of 
fans look to us as radio headquar- 
ters. Write for your copy of this 
new catalog today. 

Chicago Salvage Stock Store 
509 S. State Street, Chicago, U. S. A. 

Dept. R.N., 

Moot amazing battery value 
ever offered! A genuine World 
6-Volt Radio "A" Battery with 
25 ampere capacity for only - C.O. D $5.00! Just the thing for Trickle 
Charger. Famous World Qual- Send No ity assured. Equipped with 

6 -Volt 
Storage 
Radio A" 
Battery 

.00 

Solid Rubber Case Mosey 

an assurance against acid and leakage. Order Now. We 
ahie same day - by express C. O. D. subject to your exami- 
nation on arrival. Extra Offer: 6% discount for cash in full 

with order. ACT TODAY! 
WORLD BATTERY CO. 

Dept. 110, 

STORAGE BATTERIES 1219S.WabashAve.,Chicago 
koisA,3. sl{HJ 

World 

Fig. 20. An automatic control for the "A" bat- 
tery and "B" power. When the set is turned 
off the "A" battery is automatically placed on 

charge and the "B" source disconnected. 
Photo courtesy of the Acme Electric & Mfg. Co. 

the receiving set. The amount of current 
passed by the trickle chargers is sufficient to 
keep a low- capacity battery in a healthy con- 
dition. 

A number of trickle chargers for use on 
A.C. lines are shown in Figs. 13, 14, 15 and 
16. The ones shown in Figs. 13 and 14 
and 15 have an adjustable charging rate. If 
the battery has been used more than usual 
it can be given an added boost by giving it 
a higher rate of charge. 

TYPE 595 
A-B-RELAY F 

5VDltt Tubes Four er 
A.G AMA"' 

04.'001,n:4 
.oE4 So iii ,^ 

from ; 
. A-a A.L 

eee'.InsAO 
7Tn+, 

AM. e: -.« 
AZ/,O I v4 

CHARGER e-ELIMINATOR 
ON THOS ON THIS 

SIDE SIDE 
MADE IN u. E. A sf 

Fig. 21. Another automatic battery control 
which can be used in conjunction with any re- 

ceiving set. 
Photo courtesy of Jewell Electrical Instrument 

Co. 

"A" POWER UNITS 
This brings us to "A" Power Units, which 

are a combination of a low- capacity storage 
"A" battery and a charger or trickle charger, 
with a switch so that the battery can be put 
in circuit with the set or to the charger with- 
out having to connect or disconnect any 
wires. A number of units of this type all 
of which are for use on A.C. light lines are 
shown in Figs. 17, 18 and 19. The "A" 
Power Unit shown in Fig. 17 has an "On" 
and "Off" switch for the charger ; when 

(Continued on page 610) 

Fig. 22. A third automatic control operating on 
the same principles as the two shown above. 

Photo courtesy of Forest Electric Co. 
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WHITE CROSS 
DIALIERS 

$125 

Bring the Old Set 
Up -to -Date 

The White Cross is the 360 degree vernier 
Dial with 6- I ratio. Made of bakelite with 
beautiful rosette finish. Gives greater ease 
of tuning, selectivity and sensitivity. 
Easy to apply to any set. Just remove old 
dial and attach White Cross Dialier. 

For full information, write 
W. F. LOUCHMAN 

161 High Street Boston, Mass. 
MANUFACTURERS 

Representatives 
stoner & Heath. Inc., 122 Greenwich St.. New York 

T. A. Chambers, 522 So. Clinton St, Chicago 

100% Value 
From Each Tube 

What's the use of buying good tubes if 
you don't gettheirfullvalue ?Individual. 
automatic tube control Is the answer. 
Amperite alone gives it. That's why it is 
specified in every popular construction 
set. Offers precision regulation-auto- 
matically. No hand rheostats to regulate. 
Eliminates all errors of human judg- 
ment. A special type for every style and 
strength of tube. Price $1.10. 

Write For free hook -ups 

¿adia11 Company 
Opt. R. N. -11 50 Franklin St., N. Y. City 

PERITE 
Jhe "SELF ADJUSTING °Rheostat 

Read 
AMAZING STORIES 

The Amazing Magazine of Scientifiction 
Stories that grip the imagination, interesting 

from cover to cover. 

25c THE COPY 
SOLD ON ALL NEWSSTANDS 
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A Gang- Controlled 

1 

Seven-Tube Receiver 
(Continued from pay,' 507) 

amplifier tubes being made already inside 
the case. This is an important point to be 
remembered, as it is ill the connection of the 
audio - frequency amplifier that many set 
builders come to grief. And what is the 
cause of this trouble? Merely the fact that 
two wires may be reversed to a transformer 
or coil. Set builders of experience will 
agree that more distortion and howls in the 
receiver are caused by the inability to get 
these relatively simple connections straight 
than by any other one fault. 

No. 1. This and the illustration below were 
made from photographs of the magnetic field 
of a radio -frequency transformer, made visible 

by using iron filings on a sheet of paper. 

THE GANG -CONTROLLED CONDENSERS 
Another feature, for which the set and 

parts manufacturers have been striving, is 
that of simplicity of control in tuning. There 
have been many different models of single - 
control receivers originated ; and some of 
them have worked satisfactorily and others 
not so well. However, in the type of con- 
densers which is installed in the receiver 
shown in the accompanying illustrations, 
simplicity of control is gained, as well as 
electrical efficiency. 

With many single -control receivers the 

No. 1 shows the lines of force about the 
secondary winding of the radio -frequency 
transformer excited with partly rectified 
AC. No. 2 shows the same coil with 
the primary excited and the secondary 
closed through a resistance, which throws 
the load on the secondary winding and 
changes the form of the magnetic field. 
It will be noticed in the lower illustra- 
tion, No. 2, that the magnetic field is 
drawn inward and highly concentrated 
toward the coil; which makes it possible 
to enclose such a coil in a thin metallic 

container without loss of efficiency. 
Photos by courtesy of F. If'. Sickles Co. 

At the right is shown the circuit dia- 
gram of the receiver, photographs of 
which are reproduced on pages 507 and 

610. 

For All Popular Makes 
and Circuits 

of Radio Receiving Sets 

The General Radio Type 400 
Power Amplifier and Plate Supply 

Constant 
"B" Voltage 

with 
Power 

Amplification 
Type 400 

PRICE 

$68 
(without tubes) 

This unit operates from 110 volt (60 cycle A.C. and pro- 
vides plate voltages of 45, 90 and 130 in addition to sup- 
plying the proper plate voltage for the UX -171 tube of the 
power amplifier. 

An outstanding feature of the type 400 is that it has no 
variable resistance voltage controls to get out of order and 
cause noisy reception. Voltages in this unit are controlled 
by fixed resistances tightly sealed from dust and moisture. 

This unit is designed for the UX -213 Rectron rectifier 
tube and UX -171 power tube in the amplifier. It is con- 
tained in a metal case with black crystaline finish. The 
type 400 may be used to replace "B" batteries with all pop- 
ular makes and circuits of radio receivers regardless of 
whether they may be operated by dry cell or storage battery 
tubes. 

Once installed it requires no further attention and is 
ready for years of unfailing service. 

Your dealer will be glad to give you a demonstration. 

GENERAL RADIO COMPANY, CAMBRIDGE, MASS. 

GENERAL RADIO 
PARTS AND ACCESSORIES 

LOUD SPEAKER 

B+ LAST TUBE 
B+ 90 V. 

B+45V. 
A+ B- A 31!' ']_-" 

;wi II 
DET. -A 7I ZE ' 
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X25.000 OHMS 
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FOR 201 -A 

TUBE 
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FOR 200 -A 
TUBE 
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Cable 
Connector 

Plug 
The very appearance and aure positive 
action as you put it together will sell 
you on the new Yaxley Cable Connec- 
tor Plug. 
The Bakelite construction, the phos- 
phor bronze double contact springs, 
the convenient mounting plate with the 
permanently attached color guide for 
wiring tell you the unusual merits of 
this practical plug for quickly and con- 
veniently connecting battery leads to 
your set. 
The No. 660 is the plug illus- 

trated $3.50 
The No. 670 is the plug for the set with 
binding posts - no soldering. Just 
hookup the terminals to your set and 
batteries and the job is done ...$4.00 

.'Yóat{1f Junior 
Jacks 

For the set build- 
er who wants a 
thoroughly dependable jack in the ju- 
nior size. Absolutely the same in every 
exclusive feature of design and con- 
struction as Yaxley standard jacks. All 
spring combinations from one to 
seven. 

Midget 
Battery 

Switch 
A neat efficient 

filament con- Warr No.10 
trol switch. Never gets out of 
order. One nut mounting. Hard 
rolled phosphor bronze 
springs. Pure silver contacts. 
Quick make and break. Fur - 
nished complete with "Off" 
and -On.* plate, as illustrated, 
at 50c. 
At your dealer. If he cannot supply 
you, send his name with your order to 

YAXLEY MFG. CO. 
9 So. Clinton St., Dept. N, Chicago, Ill. 

FREE New 1921 Catalog IFREE 
Shows photographs and hook -ups of all latest kits, 
complete line of cabinets and consoles. accessories 
and parts. We are headquarters for all nationally ad- 
vertised lines. Dealers and professional set builders 
write today for your copy of this big FREE CATALOG. 

SHURE RADIO CO.. 9 to 19 S. Wells St.. Chicago 

5FRE RADIO GUIDE 
FREE RADIO CATALOG & GUIDE for 

1927. Gives special hook -ups with l4rFSr/ 
illustrations. Shows savings on standard /69,2N-uPS/ 

radio parts, complete sets. kits. Be sure 
to get this thrifty brisk before you buy. Write letter or 
postal NOW. Also include name of another fan. 
BARAWIK CO.. 542 Monroe St.. CHICAGO. U. S. A. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park PL, N.Y.C. 

trouble has been that the radio- frequency 
stages of amplification are not tuned to ex- 
actly the same wavelength. This is caused 
by the inability of the manufacturer to pro- 
duce apparatus uniform enough to accurately 
tune the two or three R.F. stages at the 
same time with one control. 

With the condensers shown ease of tuning 
is accomplished by grouping together of the 
four tuning controls. This means that they 
can all be varied at the same time with one 
hand, or the individual condensers can be 

The front view of 
the seven -tube re- 
ceiver. T h e two 
controls marked R 
are rheostats, o n e 
controlling the de- 
tector tube's fila- 
ment and the other 
t h e filaments of 

the other tubes. 

rotated separately. These dials are number- 
ed so that logging of stations is easy, using 
the indicator at the top of the slot through 
evhich the dials project. 

It is claimed that this receiver is an excel- 
lent distance -getter and the ratio of radio - 
frequency- amplification attests this fact. In 
order to provide means of using tubes of the 
latest type, there has been installed in the 
circuit a double grid -leak mounting; so that 
a negative grid return can be used with the 
new 200 -A type of detector tube. Also pro- 
vision has been made for the use of a power - 
amplifier tube (type 112 or 171) in the last 
stage of the A.F. amplifier. For the first 
stage of audio - frequency amplification a tube 
having a high amplification factor ("High - 
Mu ") should be used, to obtain the finest 
results. 

Batteries and Their Care 
(Conti., 'II Ì rnua page 608) 

put to the "Ole" position this automatically 
disconnects the battery from the set and 
places the battery on charge. Four differ- 
ent charging rates can be had, by changing 
the position of the connector strip on the 
four prongs on top of the charger unit 
proper. The two battery wires from the 
set connect to the binding posts mounted 
near the prongs just referred to. 

Another excellent . "A" Power Unit for 
use with alternating current is shown in 
Fig. 18. This unit consists of a low- capacity 
storage "A" battery contained in a steel 
case with a specially- designed two -rate 
charger of the bulb type, which is wired in 
a manner that makes it possible to recharge 
storage "B" batteries, in addition to using it 
for an "A" power supply. Small windows in 
the sides of the case make it easy to see 
the level of the battery solution in all of the 
three cells, and at the same time determine 
the state of charge of the battery from 
small colored balls floating in the electrolyte. 
The trickle charge rate is /- ampere. The 

Radio News for November, 1926 

vA FtIALL 

CUTS OUT 

Interference 

REDUCES 

NOISES 
Tunes out powerful sta- 
tions. Makes your set se- 
lective. Cuts noises to a 

minimum. Greatly improves tone quality and 
purity. A thoroughly high -grade instrument of 
Moulded Bakelite Construction. Built with 
Muter precisión. Handsome in appearance. 
Quickly installed without tools, inside or out- 
side set. Convincing testimonials and big de- 
mand prove the Muter Interference Elimina- 
tor to be a valuable addition to any set. Get 
yours at once. 

See Your Dealer'-or Order Direct 
If your dealer cannot supply, we will send postpaid up- 
on receipt of price, or C.O.D. plus postage. Make this 
valuatle and guaranteed investment NOW. Order yours 
today. 

LESLIE F. MUTER CO. 
76th & GREENWOOD AVE., Dept105, CHICAGO, ILL. 

221 - 
V OLT 

unacid 
everlasting 

rechargeable 
"B" 

STORAGE 
BATTERY 

$2095 
Includes 
chemical 

45 volts, $5.25; 90 volts, $10.00; 112í/a volts, $12.50; 135 
volts, $11.75; 157% volts, $16.80. Truly the biggest buy 
today. Easily charged on any current including 32 volt 
systems. Any special detector plate voltage had. Tested 
and approved by leading authorities such as Popular Radio 
laboratories. Over a years sold on a non -red tape 30 -day trial offer with complete refund if not thoroughly satisfied. Further guaranteed 2 sears. Knock -down kits at greater savings. Complete "Hawley" "B" Battery Charger $2.75. 
Sample cell 15e. Order direct -send no money -simply pay 
the expressman cost on delivery. Or svelte for my free liter- 
ature, testimonials and guarantee. Same day shipments. 

B. HAWLEY SMITH 
314 Washington Ave. Danbury, Conn. 

Pat. Appl'd For 
HOT 

II,QJ SIX VOLT 
Quick- Better -Best 
An iron for the radio ham, 
auto mechanic, and car owner, 

1 Light yet strong. Coming to 
you with an unconditional \ guarantee a hot point 

when you want it. 
, _ Just press the button 

at end of handle. No 
coil to burn out in this 
iron. 

Your order will be filled 
promptly cash or C. O. D. 

PRICE $3.00 
Dealers -Write for Our Proposition 

ORLANDO ELECTRIC SPECIALTY CO. 
P. O. Box 599 ORLANDO, FLA. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park PL, N.Y.C. 
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throw of a switch on the front of the case 
to "high" position allows' for a 2- ampere 
charging rate, if the battery needs boosting. 

AUTOMATIC CONTROLS 

We have always the human element to 
contend with and it too often happens that 
we forget to put our storage battery on 
charge when it should ; or, if we have "B" 
eliminators, we forget to turn them off when 
finished with the set. Thus, the wise manu- 
facturers offer us automatic controls, so 
that we can forget entirely about our bat- 
teries and eliminators. In using one of 
these, all you have to remember is to turn 
your set off. When you have done that, the 
"B" eliminator or "B" batteries are auto- 
matically disconnected and the storage "A" 
battery is disconnected from the set proper 
and is hooked up to the charger, which 
immediately commences operation. These 
little devices are practically fool -proof and 
it is not necessary to make any radical 
changes in the wiring of the "B" eliminator, 
the storage battery or the charger. Any set 
owner should be able to connect one 
of these automatic controls to his receiver 
in a few minutes. 

The illustrations of Figs. 20, 21 and 22 
show three different makes; all serve the 
same purpose and differ materially only in 

Fig. 23. A five -wire battery cable, which will 
take care of the principal connections from the 

set to the batteries. 
Illustration courtesy of Birnbach Radio Co. 

appearance. Needless to say, these little 
automatic controls require no attention. 

BATTERY CABLES 

No matter what we do there is always the 
chance of making a mistake and this is 
particularly true in connection with radio. 
One can increase the safety factor by em- 
ploying a battery cable, such as the one 
shown in Fig. 23. In the first place, all the 
wires are sheathed in one covering and are 
well insulated from each other. There is 
very little chance of their being harmed ; 

and the very fact that they are bunched to- 
gether is an advantage as far as the electri- 
cal characteristics of a radio set are con- 
cerned. Each wire is differently colored and 
otherwise marked ; so that there is very little 
opportunity of anyone making a mistake in 
connections from the set to the "A" and 
"B" batteries. And, certainly, a battery 
cable is neater in appearance than a jumble 
of separate wires. 

The battery cable shown in Fig. 24 has an 
added feature ; a fuse box containing one 
fuse in the "B" battery wire, and another 
in the "A" battery wire. Should you make 
a mistake, one or the other fuse will blow ; 

thus opening the particular circuit in which 
it is connected and preventing any damage 
to the set or apparatus used in conjunction 
with the set. 

THE GREAT OPEN SPACE 
Nevada is the only state not having a 

broadcast station at latest reports. 
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"Birds -eye" view of the 
new two -dial hook -up of 
the Doves Bass Note 
Circuit. 

f±' GLA.Oit 

DAVEN GLASTOR 
the new Transparent Resis- 
tor. Enduring, noiseless. 
Changeless. Complete range 
of resistances. 

And Now'- - 
The Bass Note Circuit in a 

2 -Dial Hook-Up 

DAVEN HI -DUTY 
GLASTOR BASS NOTE CIRCUIT Specially designed for B- 

Eliminators. Will carry 
highest currents known to 
radio. For Complete Radio Reception 

CLEARER than ever -even more selective -and always that 
crystal purity of tone -from highest soprano clown to deep- 

est, richest bass. The same astonishing Daven Bass -Note Cir- 
cuit -with new refinements added. 

For instance, Two tuning dials only- instead of the usually 
accepted three. An R.F. choke coil that prevents the radio waves 
from entering the audio amplifier. A special compensating con- 
denser that increases selectivity, especially in long- distance tun- 
ing. And a brand new layout, requiring less base space and a 
smaller, neater panel. 

READ "HOW TO BUILD THE BASS -NOTE CIRCUIT" 
A brand new booklet that tells you in the simplest, clearest way 

how to make yourself a Daven Base -Note Receiver. And a wire - 
ing diagram of an altogether new type -a boy can follow it clear- 
ly -shows you quickly how to assemble the parts. 25c per copy 
at any Daven Dealer's -or 311c by mail. And it's worth ten 
times as much in the new kind of radio reception it will help you 
obtain. Get your copy now -while the edition is plentiful -later 
on, you might have to wait for another printing. 

ogr.t4.-/e' 

WWWWCIdgkitArk4r 
Trade Stark ;arirloo .$'Qevaled.r Registered 

141 SUMMIT ST.. NEWARK. N. I. 
Daven Catalog Free on Request. 

NEW EDITION DAVEN MANUAL 
This valuable Book explains Daven 
Amplification in full detail, and shows 
how to apply it to your set. 25e at 
Delves dealers', 30e by mail. 

LEARN THE CODE AT HOME 

Send for FREE Catalog. D 
THE OMNIGRAPH MFG. CO., 15 H 

If you ouar a Radio Phone set and don't know the code -YOU ere missing most of the fun 

wrtTEH OMNIGRAPH 
TIil7 O M NIG RAPH A utoom1ic Transmitter will 
teach you both the Wireless and Morse Codes - 
right in your own home -quickly, easily and inex- 
pensively. Connected with Homer. Encore and 
Phone or to Sounder, it will send you unlimited 
messages at any speed, from 5 to 50 words a 
mb,nte. 
THE OMNIGRAPH is not an experiment. For more 
than 15 years, it has been sold all over the world 
with a money back guarantee. The OMNIGRAPH 
is used by several Depts. of the U.R. Govt. -in fact, 
the Dept. of Commerce uses the OMNIGRAPH to 
test all apnlieants anplyfng for a Radio license. The 
OMNIGRAPH has been successfully adopted by the 
leading Universities, Colleges and Radio Schools. 

0 IT TODAY. 
UDSON STREET, NEW YORK CITY 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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Blue Prints 
FREEWrite 

for a complete description 
of the Peer of all receivers -the 

World's Record Super 9 -the wonder receiver 
that holds 4 fully verified World's Records for 
distance. The World's Record Super 9 is one of 
the few receivers to bring London into Chicago 
during the last two International Contests. 
Thousands of testimonials hail the World's Rec- 
ord Super 9 as the marvel of Radio. Write for 
free list of records and testimonials today! 

Easy to Build 
You can build an exact duplicate of the original 
World's Record Super 9 by following our Blue 
Prints. Building instructions complete in every 
detail with each set of Blue Prints make it easy 
for anyone to build this remarkable receiver 
with perfect success. Complete Building in- 
structions and Blue Prints $5.00. Remit with 
order or we will send C. O. D. 

Mail the Coupon 
Today! 

M -S SYNDICATE 
Box 2131 Cleveland, Ohio 

M =S SYNDICATE. 
Box 2131, Cleveland, Ohio 
Q Please send me free literature and verifica- 

tions of the records made by the World's 
Record Super 9. 

Q Am enc.osing $5 for Blue Prints, etc. 
Q Send me Blue Prints, etc., C.O.D. 

NAME 

ADDRESS 

$?5AWEEK 
BUILDING RADIO SETS. 
In Your Spare 

Time 
Join the Radio Association of America. 

Learn how to build and repair sets. The 
Association will train you-start you out 
in business, if you wish. Be the radio 
"doctor" of your community. $3 an hour 
upwards easily made. 

EARNS $500 IN SPARE HOURS 
"I have at last found myself," writes 

Lyle Follick, Lansing, Mich. "I have al- 
ready made over $500." Werner Eichler. 
Rochester, N. Y., writes, "....have made 
over $50 a week in my spare time." Our 
members are starting radio stores, increas- 
ing their salaries, securing better posi- 
tions, passing radio operator examinations, 
earning big money in spare time. 

JOIN ASSOCIATION NOW! 
Are you interested in Radio for pleasure or 
profit? Join now because we have a Special 
Plan whereby your membership need not cost 
you a cent. Only limited number of these 
memberships acceptable. Write now for de- tails- before it is too late. 

MAIL THIS COUPON 

I. 

9 
Radio Association of America. 
Dept. I510, 4513 Ravenswood Ave., Chicago 

Send me details of your Special Radio Association 
Membership Plan. 

1 

Name 
Address 
City State 

IVORY RADIO PANEL -Beautiful grained white IVORY 
panel with dials and knobs (inlaid with gold numerals) to 
match, positively cannot be equaled in beauty. And is abso- 
lutely guaranteed satisfactory or money refunded. We will cut 
It any size you desire only 3c sq.In.. is 3/16 In. thick. Sent 
nnywhere C.O.D. Write today for FREE sample. Ivorylite 
Radio Panel Co., 3121 Avenue G, Ft. Worth, Texas. 

What's New In Radio 
(Continued jraul page 485) 

ten inches in diameter, is suspended from 
its apex. The sound waves generated by 
the vibrations of the cone are forced to- 
wards the cloth -covered front by reflection 
from the rear wall of the casing and also 
from the concave side of the cone which 
faces the front. 

The reflection of the tones from the rear 
of the speaker's case, combined with those 
received directly from the cone diaphragm, 
make this speaker's reproduction very true 
and pleasing. It is finished in bronze and 
the height is 13/ inches. 

AN AUTOMATIC POWER -UNIT SWITCH 
This switch is for the set using a trickle 

charger and "B" eliminator, or either. The 
relay automatically cuts out the trickle 
charger, cutting in the "A" battery and 
"B" eliminator when the switch or fila- 
ment control of the set is turned on. When 
the set is turned off, the relay automatically 
cuts out the "B" eliminator and "A" bat- 
tery, cutting in the trickle charger again. 

The relay is used in connection with the 
radio receiving set for the purpose of 
switching such devices as trickle charger, 

This automatic switch, when the filament switch 
is opened, puts the "A" battery on charge and 

disconnects the "B" source. 
Photo by courtesy of Yaxley Mfg. Co. 

"B" eliminators, etc. It may be used to 
connect and disconnect a trickle charger or 
a "B" eliminator where either one is used 
separately in connection with the set ; or 
to connect and disconnect both the trickle 
charger and "B" eliminator by simply 
operating the filament switch of the set. 

Where a trickle charger and "B" elimi- 
nator are used without such a relay, it is 
necessary to go through several operations 
before the set is completely switched in for 
use. For the installation of a trickle 
charger and "B" éliminator controlled with 
this relay, the operation of the set remains 
exactly the same as it was before these 
units were installed ; that is, you turn the 
set on and the relay automatically takes 
care of the "B" eliminator, trickle charger 
and "A" battery. 

A "REACTION- STABILIZED" 6 -TUBE 
RECEIVER 

The model shown is a six -tube receiver 
consisting of two stages of tuned- radio -fre- 
quency amplification, a detector and two 
stages of transformer -coupled audio -fre- 
quency amplification. A sixth tube in paral- 
lel to the second audio assists in repro- 
ducing radio broadcasting of undistorted 
quality plus volume: 

There are three tuning condensers. one 
for the aerial tuning, and two for the T.R.F. 
stages. They are of the straight- line -wave- 
length type. 

Two secondary controls, taking the form 
of rheostats, are also mounted on the front 
panel ; one regulates the filaments of the 
detector and two audio stages, and will be 
found very useful in obtaining the desired 
quality. With certain types of tubes it will 
also assist in stabilizing the entire receiver. 

The volume control is a specially designed 
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GIVE HEALTH 
The most valuable and 
least expensive holiday 

gift that you can make 

QIVE health as a Christmas 
present -to yourself, to 

every member of your family, 
and everybody in your com- 
munity. You can ! Buy 
Christmas Seals. 

The work done by these 
tiny, mighty little seals has 
helped to cut the tuberculosis 
death rate by more than half. 

Seal everyparcel,letter, and 
holiday greeting with Christ- 
mas Seals. Give health -and 
feel the joy that comes with 
the giving of man's greatest 
gift to his fellow man - 
healthy happiness now and 
for years to come. 

. C:. Tfi,` 1 ,:i 
tik 

MERRYCHRISTMAS 

--4----- 

THE NATIONAL, STATE AND LOCAL 
TUBERCULOSIS ASSOCIATIONS OF THE 

UNITED STATES 

American 

RA" Wholesale RADIO! Lowest on 
BIG NEW 1927 

CATALOG -FREE 
Dealers, Agents, Set Builders -get our 
big 1927 Catalog -225 nationally advertised 
lines. Low money -saving prices! Largest, 
most complete stock. Radio's latest develop- 
ments. It's FREE -send for your copy now. 
AMERICAN AUTO & RADIO MFG. CO., Inn, 

'32 McGee Street, Kansas City, Mo. 

TELEGRAPHY 
(Morse and Wireless) and RAILWAY ACCOUNTING taught this.. 
ooahly. Big aalaries: great pportunities. Oldest, largest school. 
Endorsed by Telegraph, Railway. Radio, and Government officials. 
Bxpensee low - vy tunitiea to earn large portion. Catalog free. 
DnoGES INSTITUTE. swan Street, Valparaiso. Ind. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS -$2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N.Y.C. 
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a3mdwAmplifier% 
% Resistance- Coupled : 
}PERFECT AUDIO AMPLIFIER; 

ti !'III 

ti 

Provides audio amplification 
with minimum distortion. Bredleyanit 
molded resistors used In the Bradley -Amplifier 
do not vary with see and are not affected by atmospheric 1. 
conditions. Can be used to replace, transformer amplifier 

% in etendardradiu seta with decided increase intone quality. 

:6 8 IgnB1214619r C41 
Electric Controlling Apparatus : 287Greenfield Avenue Milwaukee, Wis. 
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rheostat of 8 ohms resistance, the proper 
value to allow a smooth- working control of 
volume over a wide scale. It is connected 
in series with the two R.F. filaments and 
directly controls the radio -frequency input 
to the detector circuit. 

The metal panel, of special design, is used as 
an aid in shielding this receiver. 

Photo courtesy of Standard Radio Cori. 

The front panel is of etched metal, which 
materially aids in shielding the receiver. In 
designing the radio -frequency transformers 
a combination of windings was developed 
that allows maximum amplification over the 
entire broadcasting range without affecting 
the selectivity. A third winding is inter - 
linked in each of the R.F. transformers ; 

this is the "reacted winding." In the second 
transformer it is shunted by a special re- 
sistance of approximately 10,000 ohms which 
forms the stabilization factor of the re- 
ceiver, as a coil shunted by a high resistance 
will form an absorbing circuit of high de- 
crement, effective over a wide scale of fre- 
quencies. 

Everything except the variable condensers is 
mounted on or under the sub -paneL The holes 

for the tubes may be seen at the rear. 

By inserting resistances of different values 
this receiver can be adjusted so that no os- 
cillation will occur at any dial setting. How- 
ever, the receiver can be brought close to the 
point of oscillation without spilling over. 
Maximum volume and selectivity can thus 
be obtained without interfering with the 
quality. Any tendency for the receiver to 
oscillate may also be controlled by adjusting 
the volume control. 
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"THE FIRST MEN IN 
THE MOON," by H. G. 
Wells. This is undoubtedly 
one of the greatest moon 
stories ever written. It is 
safe to say that only a Wells 
could imagine such amazing 

creatures and describe them so vividly. 

"THE MAN HIGHER UP," by Edwin 
Balmer and William B. MacHarg. An en- 
grossing story of experimental psychology, 
involving the reading of the mind by means 
of,a detecting apparatus. 
"THE TIME ELIMINATOR," by Kaw. 
This is a scientific love story. By utilizing 
light waves produced in the remote past, the 
events of preceding centuries and years are 
thrown upon a screen and a bride is won. 

"THE LORD OF THE WINDS," by Au- 
gusto Bissiri. A great scientist has a project 
for controlling the climate of the hemisphere, 
but the inventor eventually perishes when 
approaching his triumph. 
"THE EDUCATED HARPOON," by 
Charles S. Wolfe. This is a wonderful de- 
tective story. 
"THE SECOND DELUGE," by Professor 
Garrett P. Servias. The second installment 
of this engrossing story. 

PRICE 25c PER COPY 
AT ALL NEWSSTANDS 

t;l3 

TO the thousands of readers who are looking 
forward to the pages of bargains carried in 

these columns in former years, we announce a 
new policy. The growth of radio has been so 
rapid that we have found it impossible to list 
the thousands of items in ordinary ads-we have 
been compelled to issue a large 164 -page 
BUYER'S GUIDE for the purpose. In it you 
will find everything that pertains to radio - 
complete factory -built sets, parts, supplies and 
accessories, fully described, illustrated and 
priced at tremendous savings- without doubt 
the largest collection of standard high -grade radio merchandise 
sembled in the industry. 

Our latest edition is just off the press, brimful of the 
proved standard complete factory -built radio sets, parts an 
savings that will appeal to the thrifty. Shows the new r 
chandise, such as power packs, amplifiers and other recent 
provements. Be sure to get your copy before you spend an 
for sets, parts, and radio supplies. 

ever as- 

best ap- 
d kits at 
dio mer - 

radio im- 
other cent 

Valuable Information Free 
It gives information about the newest and most advanced ideas in radio de- 

velopment, describes and illustrates the latest improvements. It will keep you 
posted on what's up to date. It will help you to build a better set or buy a com- 
plete modern one. Also shows hundreds of new items of merchandise at big sav- 
ings, such as electrical and wiring material, household appliances, auto supplies. 

All Newest Circuits Describ 
Shows latest hookups and information, completely illustrat 

radio set owner, amateur, beginner and fan should have a copy 

Send Coupon Today 
.-rNO W 

ed 
ed. Every 

o 

i(/'°' m` °Q 

, o ,40 

You need this book before you spend another y 
cent on radio. Just mail the coupon and free copy oy 
will be sent you. Also please include name of a Go, poi 

friend interested in radio to whom we can send ,t t: \ae 
free copy also. 

Oa \o . 
540 -550 Monroe Street, Chicago, Ill. 
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LEBNITE 
THE POWERFUL NEW 

MULTIPOINT FIXT DETECTOR 

Post 
75c 

MULT(POfNT - 75c 
Post 

Paid °£T = Paid 
The Super -Power Crystal 
Double Volume Double Distance 
Perfect for Reflex - Great for Crystal Sets 

From your dealer or direct. Dealers write for discounts 

PALMER&PALMER 
404 Utica St. Buffalo, 

Makers of the Famous 

MULTIPOINT LINE 
Kennedy & Kennedy. 1442 YongeSt., Toronto. Ont., Etch. Cas Disit 
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OPPORTUNITY AD -LETS 
Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in 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. Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed by 
an accredited advertising agency. No advertisement for less than 10 words accepted. 

Objectionable or misleading advertisements not accepted. Advertisements for the January issue must reach us not later than Novem- 
ber 1st. 

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION 
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York, N. Y. 

%YffeiYaYIIYaYIfYe iriYllyeiYal'if/íYlfYe`CifAYlf(earfim1f/aYi Wo 

CO. 
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Agents Wanted 

Big Money and fast tales. Every owner buys gold 
Initials for his auto. You charge $1.50; make $1.35. Ten 
orders daily easy. Write for particulars and free samples. 
American Monogram Co., Dept. 133, East Orange, N. J. 

Agents -our super embossed display signs for all stores 
are tremendous sellers. $75 to $100 per week easily made. 
Write now for details. Artistic Signe. 799 -0 Broadway. 
New York. 

Baden Maid Frocks for Women and Children- nationally 
known- famously popular. From Mill to Wearers $3.50 to 
$20. Great income producers for men and women agents. 
Write for selling outfit. Bosworth Mills, B -16, Melrose. 
Mass. 

We Start You In Business, Furnishing everything. Men 
and Women. opportunity to earn $40.00 to $100.00 weekly 
operating Ragsdale's original New System Specialty 
Candy Factories" anywhere; wholesale or retail. Valuable 
commercial candy book free. W. Hillyer Ragsdale, Draw- 
er 210, East Orange, N. J. 

Earn $10 daily silvering mirrors. plating, refinishing 
metalware, headlights, chandeliers. bedsteads. Outfits 
furnished. Bolanger Decie Laboratories, 1133 Broadway, 
New York. 

We are offering Permanent Positions to reliable men and 
women, as well as an excellent income from side- earnings to 
PART TIME workers. During our 35 years in business we 
have appointed over 516.000 agents who supply our house- 
hold necessity to our customers in every country in the world. 
Many of our agents have been with us over 30 years and have 
achieved Financial Independence. Increasing local demands 
and repeat orders make it necessary to appoint more local 
representatives in many localities in the United States. No 
experience or capital required. A straight forward. digni- 
fied business. Why not represent the largest and best known 
house of its kind in the World. Send as your address and 
the Manager of our Appointment Bureau will send you full 
particulars. free samples for Trial Tests in the homes of your 
locality. etc. M. A. Winter Co.. S Winter Building, Wash- 
ington, D. C. 

Representatives wanted to sell guaranteed 180 volt "B 
POWER )'NIT" fur $25.00. Liberal Commissions. Excep- 
tionally attractive agency proposition. George Electric Com- 
pany, 754 Carlton Ave., St. Paul, Minn. 

Agents -Quick Sales, Big Profits, Outfit free. Cash cr 
credit. Sales in every home for our high class line of Pure 
Foot Products, Soaps, Perfumes, Toilet Articles, etc. Write 
today for money- making plans. American Products Co.. 
6328 Monmouth, Cincinnati, Ohio. 

Books 

Trouble -Shooting -Do it yourself. Just off the press. 
valuable 21 -page booklet tells how to locate and clear 
radio trouble. What to do when Set goes wrong; How to 
Test; written by nationally known authorities, ask your 
radio dealer for, 'PRACTICAL GUIDE FOR EVERY 
RADIO OWNER AND BUILDER," or send 10e today 
to Universal Test Equipment Co., 2939 N. Oakley Ave,. 
Chicago, Ill. 

Business Opportunities 

Free Book. Start little Mail Order Business, Pier Com- 
pany. 72AF Cortland Street. N. Y. 

Stooks- Bonds, Domestic -Foreign, bought -sold. Deal- 
ers in all marketable securities. Frank Y. Everett & Co., 
20 Broad St., New York. 

Manufacture Crystals -Big profits, particulars Free. 
Box 313. Wichita, Kansas. 

Radio Dealers and Manufacturers. You can rent ground 
floor space in nur store, on a percentage of your sales. Our 
location is ideal for a radio store as it is well located and 
advertised. We have been in the same location about twenty 
years. Write for details. The Starr Piano Co., 1224 Huron 
Itoad, Cleveland. O. 

, Shop Representative. Sell Reed Micrometers to shop 
friends. Liberal commission. Reed Small Tool Works, 35 -5 
Merman Street, Worcester, Mass. 

Storage Battery Plate Formulas with thorough instruc- 
tions $20.00 -Address. Expert, care The Battery Man, Terre 
Haute. Ind. 

Establish Your Own Industry. Start small, In spite of your 
handicaps, and grow successful. How? By becoming a co- 
operative EIA member. Prospectus and catalogues 25e. Equit- 
able Industries Association, 151 -R Nassau Street, New 
York. 

Chemistry 

Learn Chemistry at Home. Dr. T. O'Conor Sloane. 
noted educator and scientific authority. will teach you. Our 
home study correspondence course tits you to take a position 
as chemist. See our full page ad on page 577 of this issue. 
Chemical Institute of New York, 66 W. Broadway, New York 
City. 

Correspondence Courses 

Used correspondence school courses. All kinds. Sold 
on repurchase basis. Big saving. Money back guarantee. 
Lists free. (Courses bought). Lee Mountain, Pisgah, Ala- 
bama. 

mu01a 111n1n011m 1nn11nnnuu11uuu 1unnnnnnuuuuuuu0uu tmu,uunumm i m n1 . . .m 0 . .. ... .. .,,,,n 

Help Wanted 
Detectives Needed Everywhere. Travel. Experience un- 

necessary. Write. George Wagner. former Government De- 
tective, 1968 Broadway, N. Y. 

Earn $25 weekly, spare time. writing for newspapers, 
magazines. Experience unnecessary. Details FREE. Press 
Syndicate, 973, St. Louis, Mo. 

All men - women, I8 -60, wanting to qualify for Perma- 
nent Government Positions, $140 -$300 month, home cv else- 
where. Write, Mr. Ozment, 251, St. Louis, Mo. 

Men -Women wanting U. S. Mail positions, $142 -$225 
monthly; steady; experience or correspondence course unnec- 
essary; details free. Write R. Bradford. 112 Bergen, Jersey 
City, N. J. 

Home Study Courses 
Used Correspondence Sehoel Courses and Educational Books, 

bought, sold, exchanged; Bargain Catalogue FREE. Han- 
ding, R -799 Broadway, New York. 
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Incorporations 
Delaware Incorporator. Charters; Fees Small; forms. Chas. 

G. Guyer. 901 Orange St., Wilmington, Del. 
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Instruction 
Learn Chemistry at Home. Dr. T. O'Conor Sloane noted 

educator and scientific authority, will teach you. Our home 
study correspondence course fits you to take a position as 

chemist. See our full page ad on page 577 a this issue. 
Chemical Institute of New York, 66 W. Broadway. New York 

Learn -Machine drafting and Designing, pleasant, profit- 
able work. Write Edwards, Draftsman, 323 South Marsalts, 
Dallas. Texas. 

Miscellaneous 
I Catch from 45 to 60 Foxe. in from 4 to 5 weeks' time, 

can teach any reader of this magazine how to get them. 
Just drop me a card for particulars. W. A. Hadley, Stan - 
stead, Quebec, Canada. 

Inventors: Use our special service for presenting your 
invention or patent to manufacturers. Adam Fisher Mfg. 
Ca. 278 -A Enright, St Louis, Mo. 

Grieps Rep. Shop, repair phonographs. guns. locks, um- 
brellas and picture framing, send us the work. Carthage. 
Mo. 

Multigraph typewritten letters sell anything. Two dol- 
lars thousand. Meyer Rev Corporation, 'Monmouth. Illinois. 

Workbenches -Steel legs cheapest, for home, shop. garage. 
Also Vises and Hand Drills. Circular Free. Perrin Co., 
Port Huron, Michigan. 
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Motorcycles. Bicycles 

Don't Buy a Bicycle Motor Attachment until you get 
our catalog and prices. Shaw Mfg. Co.. Dept. 6. Galesburg. 
Kansas. 
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Names 
Names 100- $1.00. Cuts, $1.50. Cartoons, GPO. Box 471, 

New York. 

Old Coins 

German Gov't Bond 5,000,000 Mk. 1924. $1.50. 2,000,000 
Mk Bond 1923. $5.00. 500,000 Mk. Bill and Catalogue, 
10e. Norman Shultz, Box 746, Salt Lake City, Utah. 

Old Money Wanted 

$2 to $500 each paid for hundreds of Old or Odd Coins. 
Keep all old money, It may be very valuable. Send 10e for 
New Illustrated Coin Value Book, 4x6. Guaranteed prices. Get posted. We pay Cash. Clarke Coin Company. 14 Street. 
LeRoy, N. Y. 
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Patent Attorneys 

Inventors -Should write for our Free Guide Books and 
"Record of Invention Blank" before disclosing inventions. 
Send model or sketch of your invention for our Free Inspec- 
tion and Instructtcns. Radio, Electrical. Chemical. Me- 
chanical and Trademark experts. Terms reasonable. Victor 
J. Evans & Co., 922 Ninth, Washington. D. C. 

Patents -Send for form "Evidence of Conception" to be 
signed and witnessed. Form. fee schedule, information free. 
Lancaster and Allwine. Registered Patent Attorneys in 
United States and Canada, 269 Ouray Bldg., Washington.- 
D. C. 

Patents. Send drawing or model for examination and re- 
port as to patentability. Advice and booklet free. Highest 
references. Best results. Promptness assured. Watson E. 
Coleman. Patent Lawyer, 644 G Street, N.W., Washington. 
D. C. 
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Patents 
Inventions Commercialized. Patented or unpatentod. Write Adam Fisher Mfg. Co., 278 Enright. St. Louis. Mo. 

Patent Sense valuable book free. See Lacey's ad page 
546. Lacey & Lacey, 631 F St., N.W., Washington, D. C. 
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Postage Stamps 
Stamp Collectors- Phillips Monthly Bulletin (illustrated) 

offers over 2000 special bargains, sets, packets. single stamps 
etc.. each issue. Free. Phillips, Box 1012, Hartford. Conn. 
1,1,,,11,1,110,1,11,10n11,111111111101111.1111111,11101r111a111111110,0110,1111110111,,111111n11111111 0111111111110111M 

Printing 

Stationary Embossers Make Practical Christmas Gifts. 
Samples Free. Midwest, Box 47, Springfield, Illinois. 
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Radio 

Boys! Don't Overlook This. The "Rasco" Baby Detector. 
Greatest detector ever brought out with molded base. 
Fully adjustable. See former advertisements in -thin pub - 
Iicatlon, or our catalog. Detector with Galena Crystal. com- 
plete 50c, the same detector with Radiocite Crystal. 75c pre- paid. Send for yours today. Radio Specialty Company. 
90 -98 Park Place, New York City. 

Attention! -50 Vacuum tube hook -ups. The greatest col- 
lection of vacuum tube circuits ever brought tinder two 
covers at such insignificant cost. These diagrams will be 
found In the great Rasco" catalog. whirls contains raw ma- 
terials and parts in a greater profusion than any other 
catalog. 15c in stamps. or coin, will bring the catalog to 
you. Radio Specialty Co.. 96 -98 Park Place. New York 
City. 

Play your Phonograph thru your Radio. Results equal 
to New Electric Phonographs. Inexpensive hook -up. Com- 
plete plans $1.00. Complete apparatus ready for use $17.50. 
Mogle & McClelland, Dept. R, Winfield, Kansas. 

Selling Out Radio Parts. Box 17, Sta A, New Haven. 
Conn. 

Get The Best Out of Your Radio! The 'Perfect Ground 
Post" adds DX clarity, and volume. $5 Prepaid. Agents 
Wanted. T. R. Hobbs, Mfr., Decatur. Illinois. 

Filter chokes unmounted 30 H. 50 M.A. $1.50. 50 H. 60 
KA. $2.00 prepaid. Write for list. Radio Parts Sales Co . 
Box 24, Orange. N. J. 

Bargains -Utah Standard Speaker $10.75. Radio Catalog 
on request. Radilo Specialty Shop, 525 Park Ave.. Kent, 
Ohio. 

Eliminate both "A" and "B" Batteries. Build it your - 
self -our Blue Prints will show you how. Complete in- 
structions with plans only $2. State type of current (direct 
or alternating) when sending order. H. MARSHNER. 1601 
lllacombs Road. New York. 

Build Super using Devisee Long Wave air core trans- 
formers and standard parts. Selectivity unparalleled. free- 
dom from interference. tone unsurpassed, volume equal to 
power amplifier. Long range loop reception. Entirely new 
principle in Super -Het. Ask for literature, blue prints 50 

cents. We can furnish parts to commercial net builders at 
special discount. Davisco. 30 Euclid Amade, Cleveland, O. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for November, 1%26 

Thousands Use These 
Ingenious 

TRANSMITTER 
UNITS 

Here's a marvel of Engineering design - 
practical miniature transmitter, used by 
thousands of radio fans and experimenters 
for amplification purposes. 
It is a most novel unit, having hundreds of 
uses. Every amateur should have two or 
three of these amplifiers in his laboratory. 

A FEW USES FOR THESE UNITS 
-LOUD 
RETRANSMISSION.* 
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With each unit is mailed an eight -page instruc- 
tion pamphlet containing suggestions for innum- 
erable uses. 
Our supply is limited; avoid disappointment by 
ordering today. The coupon below is for your 
special convenience. 

SPECIALLY PRICED 
While they last - 
(or Two for S1.75) 95c 

per unit a 
THE PRESS GUILD, 
66 -R West Broadway. New York. N. Y. 

Enclosed find 95e/$1.75 for which send me postpaid 1 
one,-two amplifier units as advertised. I 
Neme I 

Address 

City. State 
I 
I 

Radio (Continued) 

Build a Lifetime "B" battery from my better Edison 
Elements. With welded connections 7e pair. Sample cell 
los faul Mills. Woodburn, Oregon. 

Representatives Wanted 
Sales representatives wanted in all principal cities for the 

new Westerland Super -Vet nier Tuning Dial and Station 
Finder. Sells at $2.50. A real advance In fine tuning. At- 
tnrlmble to any dial set. A whirlwind seller. Excellent side- 
line. Exclusive territory. Commission basin. Westerland 
Corp., Dobbs Ferry, N. Y. 
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Salesmen Wanted 
A Salesman wautrd In every town re city within 23 miles 

of a broadcasting station to sell Radlogem, the complete 
radio receiving set that retails for $2.30. With Itadiogem 
there Is nothing else to buy -the wtllt includes the Radio- 
gem receiving apparatus, 1.000 ohnt- phone, and aerial emtfit. 
The cheapest radio outfit on the market -yet as practical as 
the most expensive. Big money to the right men. Send 
$2.00 for sample unfit The Radlogem Corp., 66 -It Vest 
I.roadway, New York City. 

Make $100 Weekly in spare time. Sell what the public 
wants -long distance radio receiving sets. Two sales week- 
ly Pays $101) profit No big investment, no canvassing. 
Sharpe of Colorado made $955 In one month. Representa- 
tives wanted at once. This plan is sweeping the country- 
%) rite today before your county Is gone. OZAItKA, INC., 
431 N. LaSalle, Ave. S. Chicago. 

Gold Wave Aerial. Greatest Side Line out Guares. 
tetti to bring In more stations -gives greater distance and 
selectivity. lit dares static to a minimum. Sell all 
dealers handling radio. Unlimited field. 111g commis, 
stuns and re- orders. Luxem & Davis Mfg. Co., 6231 
Droadw'aY, Dept. 62, Chicago. 
. -,.,altae,1,I,,,1n,,,,,1,nl11e11ee, ,,,,,,...,,,,l,, m,,,,t,,,ea.alllaana nn.,lta,lnt,te 

Scenery for Rent 
World's Most Beautiful Settings for operas, plays, min- 

S treit. Amelia Grain, Philadelphia. 

School of Electricity 
Eleetrielty -Short day or evening courses in Electricity. 

Drafting. Engineering, and Architecture. In Chicago earn 
while You learn. Part Time positions pay expenses. Fac- 
ulty of experts. Special short courses. Diplomas in 2 
years. B.S. Degree in 3 years. Small classes. individual 
Instruct inn. 2:1 year old institution milt Wnusantis of 
successful graduates. Enter any time. Employment bureau. 
Moderate tuition- monthly payments. New College build- 
ing -all athletics. All details in 72 page -Blue Book." 
A ropy will be sent to you free. Write today. Chicago 
Technical College, Dept. 27, 118 E. 26Úr St, Chicago, Ill. 

.Gong Writers 
Song-poem writers. Address Monarch, 1172 Broadway 

Dept 122, New York. 

Song Writing 

£sngwriten! Substantial Advance Royalty Payment es- 
sential to publication contract. Expert advice furnished 
beginners upon reeelsing poems requiring musical settings 
and copyright protection for free examination. Send today. Vatic Newcomer, 1674 Broadway, New York. 

Stammering 
Stop Stammering. All speech defects successfully correct- 

ed. Samuel Bobbins. 309 Boylston St.. Boston. 

St- tut- t- t- tering and stammering cured at hone. In- 
structive booklet free. Walter McDonnell, 121 Arcade. 1126 
Granville Avenue. Chicago, 114 

Telegraphy 
Telegraphy -Both Morse and Wireless taught thorough's*. 

Rlg salare s. Wonderful opportunities. Expenses Ime, 
chance to earn part. School established fifty years. Catalog 
tree. Dodge's Institute, Cour St., Valparaiso, Ind. 

Wanted to Buy 

Full Value Paid for Old Gold. Jewelry, Watches. Dia- 
monds, crowns, bridges. dental gold. silver. platinum. gold 
or slicer ore; magneto points, old false teeth. Packages re- 
turned if our offer is not satisfactory. United States Smelt- 
ing Works (The Old Reliable) 39 So. State St., Dept. 
16, Chicago. Ill. 

The Truth About 
ASTROLOGY 

If You Relieve in Astrology 
If You Do Not Believe in Astrology 
If You Want to Know More About 

Astrology 
DON'T FAH. TO SEE PAGE 494 

November issue 
SCIENCE AND INVENTION 

25c. on all newsstands. 

18th 
YEAR r FOUNDED 

9 Cit3 r i n 
OeCt ØCt Cay e 

615 

ó6Gii a 
ft l l r 

Ft-, 
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WEEKS 

Many Earn 
$60 to $200 a week 
Think of your future today. Don't let marriage 
and responsibilities find you holding a small pay 
disagreeable job, at 825.00. $30.00 or 640.00 a week. 
Have the good things in life. Prepare for a big pay 
job in the most interesting, fascinating work In the 
world. You may be a clerk. mechanic, farmer, 
bookkeeper, laborer or a white collar man still 

offers you unlimited possibilities. lìala- 
rica of $60 00, 370.00 and $100.00 and up a week are 

paid to Electrical Experts. Many others enter 
business on a very small capital and make up to 
$10,000 a year. 
An Practical Work -No Books 
You are trained in my great shops on actual Elec- 
tricity in TWELVE HAPPY WEEKS. Nobooka or 
useless theory. My training gives you useable 
knowledgmon the same kind of machinery you will 
find in Power bouses and Manufacturing Plants. 
My Big Rook Tells Complete Story 

I haven't space here to tell you of the advantages 
of my training. But I'll send YOU ABSOLUTELY 
FREE my big new book, size 12 x 15 lnches,with over 
150 actual photographs and success stories of my 
graduates. It tells you about my LIFETIME EM- 
PLOYMENT SERVICE after graduation and how 
you can EARN YOUR EXPENSES while attending 
Spy school and all about my offer of FREE RAIL- 

ROAD FARE to those enrolling now. It 
tells you facts that will amaze you. You 
owe it to yourself to get these (nets. FILL 
IN'1HIS COUPON AND MAIL TODAY. 

COYNE ELECTRICAL SCHOOL 
H. C. LEWIS. Pres. 

1300.1320 W. Harrison St. 
Chicago, Ill. 

FILL IN MAIL TODAY 
Coyne Electrical School, H. C. Lewis, Pros, 
1300 -1320 W. Harrison St., Dept. ß.77 Chicago. III. 
Dear H. C. -I sure want to get all the facts. Send me 
that big, hantMjme 12x15 inch book. Of course. I'm 
under no oblig:,tiotla and it doesn't cost me a cent. 

Nome - 
Address 

Toren .State 

RADIO DEALERS 
Get the New 1926 -27 
Van -Aspe Catalogue - 
Shows all the newest parts. circuits 
and kits -all the hard -to-get items that 
set- builders demand. 12 -hour ship- 

ments - extra -good discounts. 
Mail the coupon. 

bdf¡ 
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r Pan-AShe Radio Co. 

IL 
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Name 
Address 
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?his 84Page 
Wonder 
Book of 
RADIO 
Bargains 

Send for this guide to Radio 
prices and Radio quality. All of 
our vast resources and radio experience have 
been utilized to assemble for you in one gigan- 
tic institution, the best and newest things in radio. 
The Randolph catalog is indeed the radio market place of 
the world -a masterpiece of merchandising that befits our 
house -the largest exclusive radio mail order house in the world. 

What Our Catalog Contains 
Over 2,000 items -from the most beautiful, fully equipped console model radio 
set, down to the smallest part or tool for the set builder -kits, parts, and supplies of every 
conceivable type and style. All beautifully illustrated and interestingly described. And to 
give this book added value, we have included radio data that makes it an invaluable text 
book for every lover of today's most fascinating and most wonderful achievement- RADIO. 

Radio Sets 
In this great radio market place you will 
find table model sets and console types with 
built -in loud speakers; the newest ampliphonic 
console sets; new Spanish period consoles; five, 
Six, seven, and eight tube sets. with three dial, 
two dial, and the newest and most popular sin- 
gle simplified control. All sets are assembled in 
beautiful, genuine mahogany and walnut cabi- 
nets in a choice of latest types and designs. 

5 Tube sets as low as $24.90 
Latest 1927 Models 

All Randolph sets are sold at amazingly low 
prices. No matter what kind of set you want - 
no matter how little you want to pay -you can 
select YOUR SET AT YOUR PRICE from the 
Randolph catalog. 

Radio Kits 
The radio kits we offer for sale are approved 
by the world's foremost radio engineers. 
Wonderful values in the latest kits, including 
all classes of radio frequency, super-hetero- 
dynes and every other approved popular and 
advertised circuit. There is nothing in the 
line of radio kits and parts of any value and 
which are in demand which we do not carry. 

Radio Parts and 
Supplies 

The Randolph catalog also contains a most 
complete line of "B" Battery Eliminators. in- 
cluding the famous Raytheon Eliminators; the 
latest type of Loud Speakers, Cone Speakers, a 
complete line of quality "A" power units - in 
fact, you will find listed in this wonder book 
every part that goes into the construction of a 

radio set, or any accessories you desire, at prices 
that mean a substantial saving to you. 

Free Radio Service 
Everyone has need for radio service. The 
average man has no time to keep up with the 
rapid developments of radio. We employ Radio 
Engineers who have made radio their life work. 
Their expert advice and helpful suggestions 
solve every radio problem of our customers. 

Our Guarantee 
Every article in our catalog is based on 
careful laboratory analyses and tests. We 
guarantee to back up every item in our 
catalog with our own as well as manufac- 
turer's assurance of quality. 

YOU MUST HAVE THIS BOOK 
Space limitations here prevent our telling you more about the Randolph Catalog. Simply 
fill out and mail the coupon -or you may send a postal or letter -and this truly remarkable Radio 
book will come to you ABSOLUTELY FREE. MAIL THE COUPON NOW. Or 
Randolph Radio Corporation 
100 North Union Avenue Dept. 98 Chicago, Ill. 

9Vhy7YeSave You Jíoney 
Because we handle radio exclusively 
and sell a tremendous volume of 
everything in Radio, we can concen- 
trate our buying power for the ben- 
efit of our customers. 

Volume purchases regulate prices. 
We command rock bottom prices from 
manufacturers, and in many cases we con- 
tract for entire factory output of exclu- 
sive products. You will benefit by our 
great volume of purchases and sales, by 
securing anything you may want in radio 
at a substantial saving. 

RANDOLPH RADIO CORPORATION 
180 N. Union Ave., Dept. ss 
Chicago, Illinois 

Send me- free -your 84 -page, 1927 Radio 
Book. 

Name 

Street and No 

R. F. D _Box 
s 

1 City _State_______-. 

PRINTED BY GILES PRINTING CO.. LONG ISLAND CITY. N. Y 
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'LAYS IN YOUR 
Send Coupon for - -- Amazing Special 

Offer! 
NOTE This offer is made 
to prospective buyers by 
famous big Radio Corpora* 
Lion, one of America's old. st reliable manufacturers 
of fine sets -seventh sue. 
cesslul year. Many satin. 
fled users in every state. 
Postal or coupon Wingate. 
timony of nearby users and 
proof Miraco 's outperform 
sets costing up to 4 times 
as much. Very easy to in- 
stall and operate. 

AMAZING 
SPECIAL OFFER 

to User- Agents who will 
Ilow friends to listen to their Miraco,. 

Pl 

lllllll 

illellnlllll. 

Terted and approved by all 
of Radio'/ tlighert Authorities' 

ó (Illfap Reoo 
BEAUTIFUL' 

M 
aAM fEWPtö1 

Sede ár él'BIGn u u- 
Retail$ 
LIST 
Pric \ 

GEt SPECIAL'" n 
ear 

GUARANTEE 

Bullt eke -to look like -and 
perform eke $200 sets 

Real Single Dial Control! 
Magnificent Big Powerful Miraco e'Unitune -S'r Retail List price'only$87.5O- getspecial offer 
The celebrated Miraco Ultra -5- U.S. Navy type circuit, has also been adapted to Single Dial Tuning -without sacrifice of selectivity, volume, clearness. power, tones or dis. tense getting qualities! In the magnificent big Miraco Uni- tune -5, above shown, you turn one vernier knob for stations everywhere. Beautiful hand- rubbed piano hinged., solid wal- nut cabinet, 28 in. long, 16 in. deep, 10 tn. high. Sloping Bakelite panel is walnut Subbed to match. Also offered on 80 days tree man 

Coast to Coasted Farei 
Reception Certi led 

%irepo use 41 otice. aelebrated Miraco 5- 
tube Receivers( result- ing from delighted users so highly endorsing them to friends) again enable um to add hosts of costly new features, latest refinements and up-to-the-minute Improvements such as 

much 
might expect to and sly n fen, ß.V/1.7 1 mu h higher priced eels. Masco'. this year are till better -more beautiful -. 

Prod! more 
bef epowerful torleeemopey 

USER -AGENTS WANTED WRITE! Reports from uae everywhere leave little for es to add. The. are only few 
n 

w of the many in our files and which we receive daily. Send mu- port for plenty of additional proof and testimony of nearby users. CUTS OUT LOCAL GETS PRO. GRAMS EVERYWHERE. McHda Miss, Everyone says my Miraco 6 b the best net they havehtrd. It gate stations all over the tutee, also Mexico, Cuba. Have a broadcasting station next door but it doesn't matter with theMiraeo 6. I get them ¡pat the same. H. B. Hendrick. 
COAST TO COAST TNRU LOCALS 

Omaha, Nebraska qTf Mi ilia wonder 
for 

co 
istance, 1- 

6 
me,tone, Wehve 
local st- 

ing stations tions hro e ands. goes right 
them fromm 

brings 
coast. No trouble 

t ail. H. N. Eller 
BEATS OTHERS FOR SELECTIV. 
,TY. Cleveland, O. Have been up aaaer 

s tyhore eere wttb h sets 
pretty good 

receiver 
ume 
thorn 

5t a óóiá t sevveé 
el. we were able to cut out WTAM 
(powerful local station) in 8 like. 
'UNITUNËhe SEPARATES CI. 
CAGO LOCALS. Chicago, Ill. With 
4loaletationebradaehng l'ethan 

mile away. one after another I can 

15 Chiccagoostations oóemyourhafÚaaie- 
taue -6", Even during the um er 
I frequently got stations clear and 
loud on speaker afar aw.a. Colo. 
redo, New Jersey, w Grimm and 
I switch from one to another station 
In an inetant.Tbeeelectivit leama Inc the net I. a beauty and 

:- 

the tone 
Is perfect. W. H. Schaeffer. 
FLORIDAGETfCa.Tune le45ntT 
Daytona 

the first ranging through. 
out Florida. Cuba and as far as Cal - 
ifornia with Miraco 6. MonteRankie. 
OHIO HEARS THEM COAST TO 
COAST. Westerville, O. We have 
to our credit about 86 stations from 
CFCF Montreal. Canada to British 
Columbia. Canada, WIOD Miami 
Beach Flai twoetations inCalifornia; 
a station at Seattle, Wash. We are 

6 ore 
than pleased with the Miraco 

HONOLULU LONDON FROM 
IOWA. Antboo, owa. Hereareeome 

Mof 
the stations we picked up on the ineo 6 Sunday Jan. 24 between 10 

and 11 P. M,'2LOLondon. KYO Hon. 

Blulu, 
Maw: WKAQ Sao Juan, P all. 

and one station in Inland; could 
not tall letter. John Kuhs. 
Buts oONK LOGS 183 STATIONS 
Buffalo. Y. I received Lon- 
don, 

so much ch inte 
Monday 

a it but 
not 

stationssin U.S. aadCanadá Asa... 
fed osier of Miraco. Norman W. Ives. 
NEBRASKA HEARS PORTO RICO 
ON SPEAKER. Spencer. Nebr. Us- 
ing the Mincot we have often heard 
MexicoCity,Porto Rico, Miami, Flor- 
ida Ottawa, Canada and Vancouver, 
B. t., Canada and all along the Pac- 
ific Coact. All the above stations on 
the speaker. Have also hard Lima, 
Pen South America. H. J. Schmidt. 
TEXAS M N. Y. TO 

week Waco, Texas, In less than a week 
after elmtal lid the npenke5 
ltmedtaonthelouds er 
New York City: Oakland, 

Calif; Minnapolia Minn, 
Mexico City sta- 
tions 

eta - 
tio In Florida and many 
others. E. E. Sits. 

E ng, Kans. 
VOLUME, 

like or DISTANCE. ime 
fine especially because of its vol- 
ume tone and its freedom from bowling. Although! do not try 
much or distance we received 
programs from Oakland Cal.; Los Angeles, New York, Miami and 
Havana. Mn-E.A.Re 
Coats, 

E. 5w4Ó SET 
Onect S. 

and 
plenty works une. 

Selective and Plenty of volte. 
Stations include 
Deg, 

ver. 
Ceb e; and 

Canada; 
M 
exico 

City. 
Have heard quite a few 

te,one costing as much as240, 
;but can't sea where It is any 
NOHOWLS. SUPERIOR TO 
COSTLY SETS. Modo' Ind. We 
certainlyenoy our M ir iro-6. 
h ardtt ce f to ny 

tad mver radios costing deal more. All stetionscome in loud andclear 
the loadanae.k e. Tull' 

OUTPERFORMS 8 ND B TUB' 
SETS, e neu.ille, Pa. I don't 
think there ta a better receiving 
net made than a Mirera -b. Sor- 
tions received -ail e the loud - 
e pecker-- include KFÌ Loa Ange- 
1 Calif, -di't'es', 11,250 miles. 

Ange- 
les. 

this ea Ioude poker lain, Jut others eouldn t a t itwith 6.28 tube sets. Also have heard 
Can., Colo., Fla., Cube Neb. and 
imans other states. S. fl.Fewka, 
OREGON HEARS EM FAR AND 
CLEAR. Chilo- 

Ore, A 
few 'stations I 
gave heard 
very clear op 
Miraco 

Heetin¢ 
Nebraska, C etsok 
1.onisvUle,Kentucky; IsoCa4Um blende. C I W, Benson. 
ON SPEAK R. 

San 
a PENNA. 

ON SI h 
have 

ER. S 
three 

your 
I haae yu 

will give 
three ou 

Iddeaa of what' the Mane douce out here. I have logged 86 sta- 
tions. which I au get nearly any time 1 try Merino City o the 
South to tFCN Cal Can - 

to the West d, EkPittts.. 
Pala 

to the East. All on loud e alter, 

CUTS 
and plain. Roy 

LO. 
CAL. Pontiac, Mich. The Ultra - 
6 is eure s wonder. 1 live 1 -4 of 

mile from WJR a 6000 Watt 
Station 

ee and recev 
through 

diatantetatiooe, Due. 
Ingthelnterestiol 
Test Wk 1 e- 

m 
eeleed -2Lee0 

Ìw 
n, En lan; CCZM i 

co City, st re 
stations fed 

from WRAF 
Miami Beach 
Florida 
Loa Ineene, 
Calif. , In con- 
clusion I'll say 
it's 
you 

everything 
be 

Ed and J.. ElMo., 

-_- 

G1 OPoleerf l Net) Solid Walnut Cabinet ` Solid Walnut Cabinet 

fttriitune 
5 

28 in.long 

L 

l L r-1 TRADE MARK REGISTERED 

ULTRA -SELECTIVE LONG DISTANCE 5 TUBE SETS EASY ON BATTERIES 

ultra 5 
27 in. long 

CAVE or make a lot of money on seta and acces- 
sories by writing immediately for our Amazing Special (Merl It will astonish you. Unless 30 days' trial proves a Miraco the most selective, clearest 

toned and most powerful distance -getter among beau- tiful big 6 -tube sets, don't buy it. 
Send for Testimony of Users Everywhere 

First, reports of delighted users will assure you that the beautiful, big Miraco's actually are unsurpassed 
(even at much higher prices) for razor -edge select- ivity combined with extreme long distance reception, 
clear natural tone and powerful loudspeaker volume, 
plus economy in use of battery current. 
Second, it is our honest conviction -based on seven Deal Direct with a Big, Reliable Firm! years' successful experience in building fine sets - Thousands of satisfied customers can testify to the that these latest Miraco's are the most marvelous money they've made and saved by dealing direct with values offered in high -grade receivers. the great Midwest Radio Corporation. You are abeo- Third, convince yourself by using a Miraco thirty lutely guaranteed and assured the same satisfaction. days in your home before you decide to keep it. Clip coupon now and be convinced! 
Our Factory Prices Save You Up to 1/2! Facts About Makers of Miraco's: To our many thousands of satisfied users throughout the world, we require no introduction. But those who have never enjoyed the pleasure and satisfaction of operating a Miraco Set, will undoubtedly wish to be as- sured that the makers of the Miraco are thoroughly reliable. We therefore pre- sent these facts about the Midwest Radio Corporation of Cincinnati, Ohio: 

You'll Be Proud of Your Miraco! 
Each Miraco comes completely assembled, rigidly 
tested, splendidly packed and factory guaranteed for 
one year. Easy to install and operate -full instruc- 
tions supplied. A big, handsome, expensive -looking 
radio -one you'll be proud to have friends see and 
hear. Stylish. sloping front cabinet of solid walnut, 
handsomely gold illustrated genuine Bakelite front 
panel and genuine Bakelite knobs- finished in wal- nut. In construction, too, like high -priced sets- Finest parts obtainable -and many exclusive features- Lit- erature describes them fully -send for it, testimony of nearby users and Special Offer! 

tt ,.í 1. One of America's oldest, largest and most experienced 
y, < ' builder, of fine sets -seventh successful year. fir. , A 2. Builds all seta complete in its own big factory 

and thoroughly tests them under actual broad- 
- casting conditions before shipping. 

3. Sells all sets on a Guarantee of Unconditional 
Satisfaction, allowing liberal trial privilege. 
4. Peals direct by mail with its users, agents and 
dealers, thereby effecting reat savings which are reflected in amazingly low prices. 

16. Keeps all promises to the letter. Highest ref- 
- erences from users, bank officials and allfconcerns with whom we have dealings. We have been cos- , tomers of a big $3,000,000 Cincinnati bank for 

'about 
years. literature read of 

for 
are 

dealings, 
reputation for egaare 

Event 
this 

inch 

4- stort, 
{actorl/fy 
devoted to ulldiluq 

lraco 
SOIS 

All the Proof want ir w2ifingforYrut 
Coupon or postal brings reports rom hosts of users in your vicinity and elsewhere proving that 

Miraco Bets at rock- bottom money -saving factory prices, outperforse sets cost- 
ing up to four times as much. You can also buy speakers, 

tubes, batteries, ate. at big savings from us! erQN 
Get our proposition before e.e. Nu- le 

money elsewher 
ÑQDW PimleBi Bid- llkrs a Sets Cincinnati, () 

CO Buildin8 
AMAZING SPEC 

testimony. °ire on on Guaranteed 
404-M Ma aevtngtfaatoty. eer°m p( l D' 
:lot obligation, send llr 2: 

pa ta°dl oho oust ll Age 

ADDRESS 

AGENTS! 
DEALERS! 

Write for our 
latest Miraco 
proposition. 
Nation - wide 
popularity, 
superior per- 
formance of 
Miraco! -tube 
sets, at am- 
azingly lower 
prices, make 
them easy to 
sell.Sendcou- 
pon today for 

proof 
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Double your stations _ - 
Penetrate interference- 

Cut through locals by adding Penetrola 
to your present radio set 

Penetrola transforms your old radio set into a powerful up -to -date re- 

ceiver. It gives greater range and volume and real selectivity. It stops 

radiation and "blooping." It is easily attached and operates with any set. 

Hitherto, if you have wanted greater range and 
power than your radio receiver could deliver, 
there was nothing to do but discard your old set 
and buy a new one. 

This is no longer necessary. Now you can add 
Penetrola - the unique radio "booster " -to the 
receiver you already own. Provided you have a 

fairly good set to begin with, the resulting com- 
bination is a powerful up -to -date receiver that in 
most caseswill out -perform any set on the market. 
It will add more in performance than many times 
its cost in a new set. 

Penetrola increases range and power. It pene- 
trates distance and interference and gives real 
selectivity. In many cases it will double and triple 
the number of stations received. 

Here's an instance: WCAL and WCBD could 
not be separated on a certain receiver.They came 
in together at 47 on the dial. On the audibility 
meter WCAL showed a signal strength of 35, 
WCBD a signal strength of 29. Penetrola was 
added. WCAL jumped to a signal 
strength of 2,000whileWCBD went 
to zero. WCBD was entirely elimi- 
nated, while WCAL came in with 
signal strength increased 57 times. 

Endless similar instances could be 
quoted from letters received from 
the thousands of satisfied Penetrola 
users. 

Penetrola increases clarity and 
quality of reception also. It makes 
operation near the oscillation point 

unnecessary. It stops your set from radiating and 
"blooping." It stabilizes reception. 

Penetrola is not a wave -trap. It is the first step 
of amplification of the most advanced radio set 
on the market -the Walbert Isofarad. Penetrola 
makes this new and revolutionary circuit avail- 
able to those who already own a radio set. Con- 
nected between the aerial and the receiver, it 
selects and amplifies signals before they reach the 
set. In effect it brings the station you want close 
to your receiver and rejects all others. 

Penetrola can be added to your set in a few 
minutes. It requires no changes, no other ad- 
ditions, and no extra batteries. It uses a standard 
radio tube. It is a permanent investment, for it 
will operate with any type of set -either the one 
you own now, or any you may buy in the future. 
And no matter how fine a radio receiver you now 
own, Penetrola will improve it. 

Add Penetrola to your set now. Practically all 
dealers have it. If, however, you are unable to 

obtain it, write to us direct. Satisfac- 
tion is guaranteed or your money 
will be refunded. 
Penetrola is manufactured by the makers of 
the Walbert Isofarad Receiver -the most ad- 
vanced radio receiver on the market. If you 
do not already own a radio receiver, let us 
tell you about the Isofarad with Penetrola 
built -in. 

If your dealer can't supply you Mail the Coupon 
Prices slightly higher 

West of Rockies 
and in Canada 

Walbert Manufacturing Company, 911 Wrightwood Avenue, Chicago 
Walbert of Canada, Ltd., London, Ontario 

Walbert Teno/role 

r 
Walbert Manufacturing Company 
911 Wrightwood Ave., Chicago 
Gentlemen: 

Enclosed please find check or money order for 
$35 for which please send me one Walbert Pene- 
trola. If at the end of 7 days it does not perform 
to my entire satisfaction I will return it and you 
will refund my money. 

D Loop type D Outdoor aerial type 
(Check which type of set you own) 

Send me complete information about the Wal- 
bert Isofarad receiver without obligation. 

Name 

Address 

RN 
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