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On Guard 
An Invisible Integrity - 
ever present, never seen - 
is on guard tonight, and 
every night, in millions of 
American homes. Cease- 
lessly alert, it insures the 
performance of every Cun- 
ningham Radio Tube under 
the tremendously exacting 
conditions of 1926 radio re- 
ception. 

Ten years of concentrated 
effort on a single product 
has brought such uniform 
perfection that confidence 
in these tubes and in the 
name they bear is almost 
universal among radio en- 
thusiasts. The vigilance 
that has won for Cunning- 
ham Radio Tubes such 
nation -wide confidence is 
not and shall not be re- 
laxed. Our reputation is 
by far our most valuable 
asset. 

All Types 

C- and CX- 
In the Orange and Blue Carton 

owned and /or controlled by Radio Corporation of America. New York Chicago San Francisco 

111 
il 11 111 111,!11111; III 111111111111111 II! 

i 
I I 

,,: 

IIII111!Ili !111111IIi111111 
I I JIL..111. 11 1111111111,1 Ill 111111111111111111 

!11111 111111111111111111111111111111111111 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for May, 1926 1513 

THE most beautiful Cone in America! With those me- 
chanical niceties that insure finer tone and volume, 

this Tower Speaker virtually revolutionizes present day 
conceptions. The double -drive unit, the 

Price acoustically perfect non- warping Cone, the 

$ .5O 
eight connections from unit to Cone, the 
free -edge construction - these basic features 
establish Tower Supremacy. 

On Sale by Good Dealers from Coast to Coast. 

- BOSTON, "MASS 
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In Our Next Issue 

All About Audio Frequency 
Amplifier Transformers, 

By Sylvan Harris. 
Our readers have learned con - 

siderable about the research 
work that is continually being 
done in RADIO NEWS labora- 
tories; some of which was pre- 
sented recently in articles on the 
resistance of coils. A series of 
articles by Sylvan Harris on 
audio frequency amplifier trans- 
formers in which much will be 
told of transformers that has 
generally been omitted by other 
writers on the subject, will ap- 
pear, beginning next month. 

A New Convenient Method of 
Assembling Radio Sets, 

By Joseph Riley. 
Introducing to the radio con- 

structor a new system of build- 
ing receivers, which eliminates a 
great part of the routine work 
of making connections, with su- 
perior results for less effort. 

4< x , 

An Effective Radio Set That Is 
Really Portable, 

By Leon L. Adelman. 
This can be carried about by 

the owner with comparative 
ease; yet, light as it is, it has 
remarkable selectivity and good 
quality and volume. Excellent 

the constructor. 

In This Issue 
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The Crosley 5 -Tube RFL -75 Absolutely balanced radio frequency am- plification. Non -oscillating under any handling. Exquisite two -tone mahogany cabinet -satin finish. Decorated panel with rose -gold metal fittings. Cabinet holds necessary dry cells. Price without accessories $75 

The Crosley 5 -Tube RFL -60 Saine as RFL -75 but in compact cabinet only !ï, /., inches long. Truly marvelous selectivity, sensitivity and purity of tone. Art panel-solid mahogany cabinet -rose gold g Price without accessories $60 

The Crosley 5 -Tube 5 -38 All the volume, selectivity, sensitivity and fine tone in the best 5 tube set you've heard -plus the CRESCENDO toned mahogany Two 
i/1 striped iii, 

o firished cabinet -paint_ gold. Price without accessories 
. $3 8 

The Crosley 4 -Trtbe 4 -29 A beautifully designed set -both to and eve. Crescendon equivalent to 
and 
or more additional tubes of 0 one 
quency amplification. Two toned 

radio 
finished cabinet. Price 

. eithoett accessories $ 2 9 

d jnexperienc 
in 

inexperienced 
be sur first Set is 

e Your 
It takes neither practice 

Crosley ff 
stations an over he tice nr mechanical nor 

to erate Crosley radios easily. 
country. 

Children and old tune in 
people op- They are fool proof. 

They are inexpensive. 
The They have Y don't tie up a lot of money. Thousands proven their efficiency over Hof thousands of sets sold substantiate 

of report remarkable Years. Hundreds 
un le eds demonstrations. 

to all claims to They are made by a reliable strong concern, 
made 

, well known that guarantees 
them and financially 

The asy operation, tone and absolutely. Crosley sets delight, not only volume of these new arouse the most confirmed Y the expectant beginner Powsl 
the most 

has again 
lover to realization that !Pent l radio, gain made a revolutionary 

improve- And the RFL sets possess true cascade amplification. 
For 

Crosley has 
tilized an entirel new patented circuit which 

achieves u amplification, 
actually approac hin g the 

theoretical 
efficiency per tube. 

In the 4-29 The Crescendon 
29 and the 5 -38 the introduction 

of 
enables these two highly efficient radios to 
believable results and has lifted 

the Crescendon 
competition. them give almost un_ away and beyond alI The Crescendon The 

Creak 
Crescendon 

an exclusive Crosley 
distortion 

signals of distant stations to full 
device for ones increasing 

outd's be soften 
with these sets, 

ull volume tones scth- practically loud nearby stations can Their striking to whispers 
introduce ki g 

beauty will please your eye, 
a you new qualities in radio, 

Yh, your ear a revelation. which will 
you are sure to See the new Crosley- sets at your dealers 

manufactures or write Dept. 22 
Crosley 

S. Patent faoctures radio receirin for literature_ 
1,1133,149, or under 1 Patent appl'ecatzo fader =!rmahong 

which are licensed 

g{, 
CROSLEY 

Laboratories, Inc. °S of Radio 
T11" Cd! ®LE1 Y R 

Fequcnn, 

AlI®(: ®P®RATIQi°d Powel Crosley, Jr., President 
Onmin CINCINNATI, 

OHIO 8 and Operating WL 
station remote control super -power broadc 
station in Americ a astiug 

BETTER -COSTS LESS 

11;14t 

--- il tii' 
v w li I 

+ FOR. THE ENTERTAINMENT CORNER 
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BUILD YOUR OWN RADIO SET! 

FREE BOOKIE 

DABLE 

A 
is Quick 

Shlpmeu 
OttO 

+ 

s-T5 
° TheW 

Nook-Up_' : 

:r^'^ ,;;.ó 
PT 

od 

1119 
111,601°111 

V:po 1 j - 
Woo" 

o.: . . 
_ 
: 

a s,a .. . 
(WO, 913 ealk 

Qlaca, 
New Yolk 

Call 
CNMP -%-; 

CONTAINS 
6 -PAGE LOGBOOK OF ALL 

U. S. BROADCAST STATIONS 

RADIO 
EXPERIMENTERS, 
SEND FOR THIS 

FREE BOOK 
TODAY 

NEW 1926 SPRING CATALOGUE 
No. 16 JUST OUT 

68 Pages-600 Illustrations 
A 

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, courteous service. We carry a larger variety of radio parts and findings than any other radio house in the country. 

THE NEW RASCO 
CATALOG No. 16 
Contains the Following Hookups. 

All Armstrong Circuits: These impor- 
tant circuits are explained clearly, all 
values having been given, leaving out 
nothing that could puzzle you. Just to 
name a few of the Vacuum Tuhe cir- 
cuits: The V.T. as a detector and one- 
step amplifier Super Regenerator; 
one -step radio frequency amplifier and 
detector; three -stage audio frequency 
amplifier; short wave regenerative cir- 
cuits; 4 -stage radio frequency ampli- 
fier; radio and audio frequency ampli- 
fier; inductively coupled amplifier; all 
Reflex Circuits. 
This catalog is crammed full of small 
parts and radio findings. literally thou- 
sands of them. In addition there is 
much useful information contained 
herein. 

"RASCO HAS IT" 
If you are in need of certain small radio parts that other radio and mail order houses do not bother to carry, get the Rasco parts catalog, and you will find them there, anything from a screw to copper ribbon and telephone diaphragms, as well as thou- 

sands of other small radio findings. Just to mention 
a few: 

Lugs, nuts, dials. vernier dials, jacks, plugs, every 
kind of knob, cords, panels, screws, sliders, wash- 
ers, selenium, tinfoil, switches, crystals, cap nuts, 
Litz wire, cord tips, brass 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 others. 

WE CARRY THE LARGEST VARIETY OF 
SMALL RADIO PARTS IN THE WORLD. 

If you will paste this coupon on a RADIO SPECIALTY CO., 
98 Park Place. New York post card and mail today, we I You mar send nie, without charge or 

will be pleased to send you our 
CATALOG Na - It. (Write an margin 

new Catalog at once. 

R.N. -5 -26 

obligation, your NEW t 
if you desire). 

I 
1 

RADIO SPECIALTY CO. i sti ét 
s 

98 Park Place New York City I 
P. ° State 
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RADIO NEWS READERS' BUREAU 

Time and Postage Saver 
N 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 man- 
ufacturers, 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 
the special section of the coupon below. 

TEAR ALONG THIS LINE 

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

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

advertised in the issue of RADIO NEWS. 

RN -5-26 

DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS 

NAME 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 

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month's issue. 
ADDRESS 

(Street - City - State) NAME 

Your name 

Your address 

piIf you are dealer City State check here. 

Dealer's name 

His address 

City State 
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Be a Radio Expert 
Get into the great new Big -Pay 
Industry -Radio. If you're earn- 
ing a penny less than $50 a week, 
clip coupon now. Send for AMAZ- 

ING FREE BOOK. Be a Radio Expert, 
and draw down big money for the easiest and 
most fascinatingwork in the world. Positions 

everywhere. Thoroughly- trained men are 
in big demand. Need for Radio Experts 
in every community. Short hours. BIG 

PAY. Free book gives all the facts. 
Astonishing opportunities- thousands of 

them ! Every day N. R. I. trained men \ are taking good places in the Radio field. Free hook 
; ; tells all about their success. Send for it now ! 

o 

Operates WMAQ 
"Accepted a position with 
Chicago Daily News -Station 
WMAQ. My income practi- 
cally doubled, thanks to your 
fine course." 

KEITH KIMBALL, Chicago. 

Get 

this 
A17YaZ- 

$ng B®®k 

LEARN QUICKLY AND EASILY 
AT HOML 

Master Radio Engineers will show you how to qualify 
quickly and easily at home, for Radio's fine jobs. We 
guarantee to train you successfully. Lack of experi- 
ence no drawback- common schooling all you need. 

Our tested, clear methods make it easy for you. 
Send coupon now for free proof. 

Instruments Given 
with Course "Pays for Itself' 

Gets Big Job 
"Just been made Sales Man- 
ager of this Radio concern- 
a big raise in pay. Regret I 
did not take course sooner." 

R. E. JONES, Bay City. 

Radió =- 

Needs 
Trained 

Men 

Most amaz- 
ing book on 
Radio ever 
written - 
f u 11, inter- 
esting facts 
about t h i s 
great field 
and how we 
prepare you 

and help you start. You \You bet 
can do what others have 
done. GET THIS BOOK. all of 

Famous Training That 

All instruments shown here 
and manyothers given to stu- 
dents for practice work while 

learning. Receiving sets, 
from simplest kind to 
thousand mile receiver, 

an UNEQUALLED 
OFFER. Many other 

big features f o r 
limited time only. 

Send Coupon , \ these I 
Send coupon today for 

special limited offer, includ- 
ing all instruments -you'll get 
full particulars by return mail. 

National Radio 
Institute 

EWi, Washington Dept. D. C. 

ORIGINATORS Of RADIO HOME STUDY TRAINING 

Spare time earnings are easy 
in Radio. Increase your in- 
come almost from the start 
through practical knowledge 
we give you. This is the 
famous practical training 
that pays its ocote way. 

RICH REWARDS IN RAD/0 I 

MAIL ThIS NOW 
NATIONAL. RADIO INSTITUTE 

Dept. EW I 
Washington, D. C. 

Without obligating nie in any way, send me your free hook, 
"Rich Rewards in Radio." and all information about your 
practical, home -study Radio course. 

Name Age 

Address 

Town State 
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bight and Power for 
twenty Years 

z'r 

No DOUBT you remember the first 
automobile you ever saw. Perhaps 
you'll remember, too, that it bore a 

shiny little tank marked "Prest -O- 
Lite" ... for Prest -O -Lite gave the 
motor -car its first dependable eyes. 

And it is this same company, 
which has served the automotive 
industry so successfully for more 
than twenty years, that today serves 
radio with a dependable, long -lived 

battery, of special design, that brings 
out the best in any set. 

Prest -O -Lite Radio Batteries were 
designed in the world's largest elec- 

tro- chemical laboratories. In engi- 

neering, materials and workmanship, 
Prest -O -Lite cannot be excelled. 

You can rest assured that Prest -O- 

Lite Batteries are correctly rated 
and deliver full power at all times. 

Prest -O -Lite Batteries are attrac- 
tively priced from $4.75' up. It is no 

longer necessary to take a chance on 
a battery of unknown make. There 
is a Prest -O -Lite radio dealer or 
service station within earshot of 

your own loud speaker. 

THE PREST -O -LITE CO., INC. 

INDIANAPOLIS, IND. 

New York San Francisco 
In Canada: Prest-O-Lite Company of Canada, Ltd. 

Toronto, Ontario 

Send for this free booklet 
"What every owner of a radio should know 

about storage batteries" is 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. 

Designed especially for radio 

Oceat-Olrre 
STORAGE BATTERIES FOR 
MOTOR -CARS AND RADIO 
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Radio Television 
By HUGO GERNSBACK, F. R. S. 

IAM frequently asked this question: "What, in your opinion, 
will be the next great development in Radio ?" And to this 
question I always answer that, in my opinion, the next and 
most logical step in Radio will be the establishment of "Tele- 

vision," or the power to see objects at any distance, through the 
same medium by which we are now enabled to hear sounds by radio 
from all over the world. 

Radio receiving sets have been developed to such a high degree that 
we need not expect any revolutionary improvements to be made 
in them for some years to come. The radio receiver is now at the 
stage of development such as the automobile reached ten years ago. 
The improvements made since then in the automobile have been only 
in the refinement of its various parts ; and it will prove exactly so 
with radio. 

So, when I speak of Television, I do not predict a novel type of 
radio set per se, but rather the creation of a device which can be at- 
tached to your radio set. It will be similar, in its relation to 
the present radio set, to the loud speaker, which can be connected 
to your set, regardless of whether the latter is of the vintage of 
1923, or the latest 1926 model. 

This may seem to be a rash, offhand statement, but a moment's 
consideration will show that it is not. For instance, you can listen 
to a full orchestra with your radio set and (providing you have 
good transformers and your loud speaker will take both the upper 
and lower ranges) you will find no trouble in distinguishing the 
notes of the bass drum from those of the piccolo, even though both 
are playing at the same time. In other words, you hear simultaneously 
a number of different instruments without their interfering with 
each other. 

Through the future application of Television, it is quite logical 
that while a station is broadcasting a song, you will be able to 
see the face of the singer at the same time, through a transmission 
on the same wave to which you are tuned in, for the following 
simple reason. 

The range of acoustical frequencies is really very narrow, and 
does not take in a wide band ; the human ear responds to no 
vibrations above a frequency of 23,000 per second. That is the 
reason why the so- called radio "carrier" is inaudible. To the non- 
technical reader it may be explained that the "carrier" is the 
fundamental wave emitted by a broadcast station, which is on the 
air at all times when the station is transmitting. When no one is 
speaking or singing at the broadcast studio, you hear nothing but a 
faint rushing sound in your receiving instrument. The vibrations of 
this carrier run into millions per second, and that is why we 
cannot hear them directly. 

If however Television is perfected (as it almost surely will be dur- 
ing the next two years, or perhaps sooner) it will be possible to 
impress the Television impulses upon this same "carrier" which 
brings the 'sound impulses to your set. The Television impulses, be- 
ing of a frequency too high to be audible, will not interfere with your 
loud speaker ; and the Television picture for the same reason, will 
not be mixed up with the speech, any more than a violin or a piano, 
both of which you can readily distinguish with your ear. This is 
an inadequate comparison, because the separation between the acousti- 
cal band or audio frequencies and the radio frequency band is 
enormously wider than that between any two audible notes of music; 
and it will therefore be practically impossible for the "sight" waves 
and sound waves to interfere with each other. 

I have pointed this out to bring home the point that, when Tele- 
vision is finally brought about, it is quite probable that today's radio 
sets will be adapted to this new purpose ; and that it will be possible 
to connect a Television attachment right to your present set and 
thereby see what is going on all over the country while you are 
enjoying the program. Not only will it be possible to see the 

entertainers at the broadcast station to which you tune in, but every- 
thing that is broadcast for sound only, today, will be broadcast by 
"remote control" for Television as well. 

Radio Television, it must be said, is nearer at hand than most of 
us realize. The inventors of the entire world are racing frantically 
for the goal, because they realize that in Television they will have 
created a great new emancipator, much greater than the telephone 
or radio communication itself. 

In this country C. Francis Jenkins has been in the foreground in 
Television experiments ; and he has achieved success in making it 
rossible to transmit and receive the outlines of moving objects by 
radio at the present time. In England, it is reported, John L. Baird, 
who has been on the same track, has accomplished a great deal ; in 
France Professor Edouard Belin has also produced results, and simi- 
lar work has been done in many other countries. Television is now 
"in the air," and I shall be very much surprised if this great new art 
does not step out of the laboratory into every -day use, sometime in 
the next two years, or less. 

Back in 1915, and again in 1918, I wrote a series of articles on 
Television which were the first, I believe, published in the technical 
press. At that time we had only the selenium cell as a "photo- 
electric" or light- sensitive substance; but it is sluggish and does not 
follow changes of light with sufficient quickness. It has been super- 
seded recently by some very excellent light- sensitive cells, which 
react to changes in less than one ten -thousandth of a second ; and 
this improvement makes Television an assured possibility today. 

We should not be surprised, also, when the final apparatus is 
evolved, to note with what simple instruments Television can be 
accomplished. It is my belief that the successful device will be 
simpler and of fewer parts than our radio receivers are today, and 
it is quite possible that within the next ten years $50 will purchase 
a complete Television attachment which will perform well. 

To be sure, for a long time to come, transmission will be only in 
black and white, giving an effect similar to that seen in motion 
pictures now. Color transmission will come later. 

At this point I desire also to correct an erroneous idea about Tele- 
vision, which is much in vogue now. Many people think of Television 
as "radio motion pictures." Of course there will be no motion picture 
equipment of any kind in the radio Television apparatus. Television 
does not concern itself with such methods at all. In reality von will 
see at a distance, just as if you had a telescope through which you 
could observe anything going on in any part of the country. - 

Television between broadcast stations and the broadcast public will 
become very popular. If the telephone companies wish, they can 
make simple attachments for the present -day telephone, so that you 
can see the person at the other end with whom you are conversing. 
A lot of people will throw up their hands in horror at this idea, be- 
cause the idea of Television added to the telephone will suggest 
a reduction of their privacy to the minimum enjoyed by a gold fish. 
This need not be feared, however, because a pushbutton in the tele- 
phone mounting will insure that the party calling cannot see you 
unless you wish it. This is a very simple detail. 

As to radio Television between private parties, such as depicted 
on the front cover of this magazine, I must admit that this lies 
much further in the future -perhaps twenty -five years or more, for 
there are not enough wave -bands available to make it possible for 
thousands to talk to each other at the same time. On the other 
hand, the cover illustration could readily represent two radio 
amateurs, who can converse by radio telephone even today; and if, 
in the next two years, they are enabled to place Television attach- 
ments on their radio sets, there might easily result such a situation as 
shown on the cover. But the individual application of Television, to 
every one's personal convenience, will not be practicable for many 
more years. 
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Mr. Hugo Gernsback speaks every Monday night at 9 P. M. from Station WRNY on various radio and scientific subjects. 
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Nature's Radio 
By G. C. B. ROWE 

Although a great deal is known concerning the habits of the animal and insect world, their meth- 
od of communication in some taies is still a mystery. This article shows the efforts made to 

solve sonne of these problems. 

ONE of the greatest of the unsolved 
mysteries of the world is the man- 
ner in which different animals, in- 
sects and fish communicate with 

each other. Scientists have been working 
on this problem for many years and, up to 
the present, the results that have been at- 
tained are disappointing. It is not desired 
to give the reader an impression that solu- 
tions to these problems are set forth in this 
article. 

Recently, in London, some very interesting 
experiments were performed to see if the 
communication between some creatures has 
anything to do with radio waves. It is a 
well -known fact that Nature has endowed 
some insects with very strange transmitting 
and receiving sets. This does not mean the 
audio frequency howls which are broadcast 
from the lion house at the Zoo at feeding 
time, but some stranger and less -understood 
forms of radio. Some animals such as fish, 
snakes, birds and insects, have very peculiar 
ways of signalling to each other, many of 
which scientists do not pretend to understand. 

THE AMATIVE EMPRESS 
For example, let us consider the mystery 

of the Emperor moth. When a female 
emerges from the cocoon, she is never wor- 
ried about a mate. At once she starts to send 
out some sort of mysterious waves demand- 
ing a husband. How she does it is one of 
Nature's unguessed riddles, but the effect of 
her signals is amazing. This Emperor moth 
has been the subject of an experiment which 
checked up with the information at hand. 
A newly- hatched female moth was placed 
in a gauze box and concealed in the pocket 
on an overcoat. The wearer of the coat then 
went for a walk in the country, and almost 
instantly suitors for the imprisoned lady's 
hand appeared from all points of the com- 

pass! In fact there were as many as eight 
beautiful moths crawling over the coat at 
once, trying to find the Sleeping Beauty - 
only she must have been very much awake. 

Now then, how is this remarkable feat 
accomplished? 

Some naturalists put it down to a scent 
of an extraordinarily penetrating character, 
which cannot be perceived by human sense. 
It may be that some form of radio, by ether- 
eal vibrations, is involved in this strange 

In the circle is 
shown a whistle 
being blown be- 
fore the micro- 
phone; and be- 
low, the dicta- 
phone record- 
ing the signals 
from the loud 

speaker. 

These four illustrations are taken from microscopic photographs of 
the antennae of different insects. Notice the minute, hair -like 

projections on the main antennae. 

courtship. Anyone would be struck by the 
difference between the antennae of the male 
and female moths. The princess has a pair 
of straight, slender wire -like projections on 
her head, which seem to be for transmitting 
only. The male is quite different. In touch 
with his brain are two most complicated an- 
tennae, composed of a multitude of bushes 
and brushes. A radio enthusiast is at once 
reminded of an efficient cage antenna. Do 
these play an important role in picking up 
the mating call of the female? 

This riddle is hard to solve, because the 
senses of a man and a moth are so widely 
different that it may be a very long time 
before we can determine whether the result 
is due to unsmellable "scent," inaudible 
"sounds," or undetectable ether waves. 

DIFFERING RANGES OF HEARING 
These inaudible "sounds" just mentioned 

are quite common in Nature. The ordinary 
singing of a grass -hopper (called stridula- 
tion) is done by rubbing a leg against the 
toothed edges of the wing cases, and so caus- 
ing vibrations, just as a boy draws a stick 
along a picket fence. There are some Indian 
crickets so small -that this note vanishes ; it 
gets too high in pitch for the human ear to 
detect. Yet you can see the little cricket 
sawing away for all he is worth. This is 
exactly what happens when a heterodyne 
whistle produced by two neighboring broad- 
cast stations gets higher, and finally disap- 
pears, when they alter their wave -lengths. 
The whistle is still there, but we cease to 
detect it and so it vanishes, so far as our 
ears are concerned. 

At the opposite end of the animal king- 
dom, there are the elephants. If we had the 
ears of these mighty monsters, we could 
crowd many more stations into the broad- 
casting wave -band, for their hearing appa- 
ratus is too coarse to perceive certain hetero- 
dynes that cause us extreme annoyance. On 
the other hand, if we had ears like dogs and 
cats, we would continue to hear noises after 
the sound has grown too high (not too faint) 
for the human ear. 

Recently certain of these inaudible sounds 
were broadcast from station 2L0 in London 
for the benefit of the cats and dogs of list- 
eners, with very amusing results. Apart 
from the excitement and interest shown by 
the animals, a very interesting test was made 
behind the scenes of the broadcast station. 

"ULTRA- AUDIBLE" SOUNDS 
There was some question as to whether 

these inaudible sounds were actually trans- 
mitted over the air by means of the micro- 
phone and antenna. A dictaphone was 
placed at the mouth of a loud speaker. It 
was geared to run at about four times its 
normal rate of revolution ; so if a note of 

20,000 cycles per second was sent out, the 
dictaphone running at its normal speed would 
reproduce it at 5,000 vibrations per second, 
which is an audible frequency, within the 
range of the human ear. 

The test consisted of blowing a particu- 
larly ear -splitting whistle of the familiar 
siren type, starting at a low note and gradu- 
ally rising in pitch until there came a silence, 
and then a descending note. It was this 
silence in the middle of the run that was the 
interesting part of the question. When the 
dictaphone was run at the usual speed, it was 
found that this silent part of the whistle 
was made audible by the slowing up of the 
machine. The sound had never really van- 
ished, and the dictaphone rendered it as an 
unceasing whistle which rose and fell with- 
out a break at its highest point. 

This illustration of soundless noise is just 
to show you the possible explanation of some 
mysterious things in the animal world. 

During the World War it was noticed that 
pheasants perceived the approach of aircraft 
long before any of the man -made listening 
devices. Disturbances in the coverts showed 
that something was worrying the birds, and 
then the raiders appeared to confirm their 
fears. This was made use of in the anti- 
aircraft stations by having a few pheasants 
in a cage and watching their behavior, telling 
by their actions if they heard something 
strange in the air. Hearing of a most exqui- 
site acuteness seems to be the only explana- 
tion. 

Matters are not quite so simple when we 
consider the case of sea -animals and fishes. 
When a conger -eel is taken out of the water 
he will bark. What use does he make of his 
voice under the surface? It is a well -known 
fact that water is a better transmitting me- 
dium for sound than air ; so another experi- 
ment was performed to find if fishes made 
any audible sounds. A special microphone 
was placed in a tank of water in which there 
were a number of different types of fishes 
and sea animals ; and through an audio fre- 
quency amplifier any sounds that were picked 
up were heard in a pair of headphones. How- 
ever this experiment was a failure, as the 
only sound heard was the crunching of a 
small shell fish by a giant crayfish, something 
like a lobster. 

(Continued on page 1599) 
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Radio Makes Servants Contented 
By Mrs. CHRISTINE FREDERICK 

One of the greatest problems faced by the housewives of America today is how to keep a servant. 
Mrs. Frederick has found that radio is a powerful ally and tells about its effectiveness in promot- 

ing household morale. 

"I have proved that radio makes life more. agreeable and their jobs more endurable 
for servants." 

«HE servant problem" is probably 
as old as Methuselah. It must 
have annoyed Abraham and Solo- 
mon -and even the Pharaohs of 

Egypt, for they sought a particular kind 
of people for slaves ! 

Certainly America women -and now also 
European people, since the war -are finding 
servants not only scarce, but also less readily 
contented. I remember that years ago I had 
an Irish girl, fresh from the old country, 
who was so faithful to me that she even 
shed tears of regret when she left to be 
married! Today if -just for once -you 
don't use just the proper tone of respect a 
servant thinks she's entitled to, she'll tell you 
she's going to leave ; sometimes she does it 
without even so much as an hour's notice - 
sometimes no notice at all ! 

The reason is, of course, that our national 
prosperity has been such that the servants 
go into better jobs. Nowadays, factories 
have quite remarkable facilities for the com- 
fort and entertainment of their workers; 
recreation parlors, gymnasiums, dance halls, 
library and whatnot. They are competing 
with deadly success with the housewife who 
wants to keep a servant. What is she to do 
about it? 

The jokes about giving the maid your 
purse, letting her wear your clothes, permit- 
ting her to take piano lessons and even giv- 
ing her "carte blanche" with your Rolls - 
Royce, are not altogether unfounded. Peo- 
ple do astonishing things these clays to keep 
their servants happy. (A friend of mine 
permits her maid to represent herself as her 
sister ; as the maid, a pretty thing, has a 
horror of social stigma.) The principal rea- 
son why maids leave an employer who 
seemed to think they ought to be happy, is 
insufficient thought given to the worker's 
psychology, and neglect of factors conducive 
to making the servant happy in her environ- 

ment. True, it isn't possible or practicable to 
spend hours pondering over what will make 
the servants happy; but a little thought on 
this subject is well repaid. Frankly, women 
deserve some of their servant troubles be- 
cause they look on their workers as ma- 
chines without human feelings. 

"THEM DAYS ARE GONE FOREVER!" 
To begin with, the "servant" of years ago 
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is no longer the -"servant" of today. The 
quantities of fat "Katinkas " -competent, 
thoroughly illiterate, and cotton -stockinged, 
are gone! The immigration laws have pre- 
vented the influx, in the old large quantities, 
of these foreign women who plodded through 
their housework like chunks of animated 
beef. Those husky women who, when you 
ordered them to clean and sweep thoroughly, 
proceeded with muscular arms to do it with 
the efficiency of European housewifely stand- 
ards, are rarities today! They worked far 
harder for less pay, far longer hours, than 
servants today. When they were finished with 
a heavy day's labor they forthwith proceeded 
to soak their feet in hot water because they 
hurt so ! Fannie Hurst has adequately dra- 
matized one of these herculean helpers of 
the kitchen, as "Lummox," and has proved 
in her book how poorly women used to treat 
their servants. 

But today is oh, so different! If you do 
get a Polish or Russian maid these days, 
you can't be at all sure she isn't a "declassé" 
noblewoman ! Perhaps all this has come out 
of the war ; but it is a fact that the "servant," 
as she was before, does not now exist ! She 
has become an entirely different person! 

During the last five or six years all my 
cooks have been, at some prior time in their 
lives, (if they can be believed) married, and 
have had more luxurious homes than I have! 
One of them had a more expensive fur coat 
than I have ! One woman, who was a house- 
keeper for me, was of the Spanish nobility! 
The nurse for my daughter was taking 
courses at Columbia University and studying 
to be a short -story writer. An "upstairs" 
girl, whom I had to sweep and dust, was 
studying to be a nurse. 

So you see, the modern "servant" girl is 
altogether different. Many are only in 
domestic service for a transient period, ex- 
pecting soon to go to something better. 

All this being true, we must change our 
attitude toward the servant. We must think 

(Continued on page 1586) 

Contact with the world is the crying need of all women- whether they be housewives or servants. 
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EDMUND T. FLEWELLING 

THIS is about the right time of year 
to begin giving a thought or two to 
the use of a radio receiver in your 
old bus. Many attempts at reception 

of broadcast programs in an automobile have 
been made already, many more will be made, 
and finally it will become the generally - 
accepted thing to do. 

II II 

WE take pleasure in informing our read- 
ers that we have made exclusive ar- 

rangements with Mr. E. T. Flewelling for 
twelve monthly articles to appear in RADIO 
NEWS. 

Mr. Flewelling needs no introduction to 
our readers. He is well known as one of the 
foremost radio research experimenters and 
author of the famous Flewelling Super -Re- 
generative Circuit. 

Mr. Flewelling is working on a number 
of very important features, many of which 
will make history in radio. All the articles 
bearing on this and subsequent problems 
will appear exclusively in RADIO NEWS 
during the coming months. -Editor. 

É. :.. ni ,.,,O.nmnnwu111,. .muununwwrw 

Because the writer has been running about 
with a car and trying this stunt for sev- 
eral years, until the Eastern States have 
been pretty well covered, thus giving an idea 
of actual automobile reception conditions in 
different localities, RADIO NEWS has asked 

Radio News for May, 1926 

Your Auto and Your Radio 
By EDMUND T. FLEWELLING 

In this article is told how an automobile trip and a radio set were successfully 
combined. This is the first of a series of popular articles by Mr. Flewelling 

that will appear in RADIO NEWS. 

him to tell what is experienced, what kind 
of set is best to use, and to give general 
instructions about using it. 

With a three -tube regenerative receiver, 
operating from an open antenna strung in 
the top of a touring car (as diagramed) 
many interesting facts were observed. Such 
a receiver will tune very sharply, because of 
the small size of the antenna, and the small 
capacity from its ground, which is the frame 
of the car. Loud speaker operation may be 
secured without much trouble, up to fifteen 
miles from a 500 -watt broadcast station; and 
up to twenty -five or thirty miles, depending 
on the power of the transmitter, by careful 
tuning. 

No greater distance than this may be 
counted upon from such a receiver in a mov- 
ing car, although frequently a station a 
hundred or more miles away has come in 
with decent volume. It is the same old 

of a street in a large city ; but the station 
came in a- roaring when the car was swung 
over to the other curb. Steel buildings, 
elevated structures, etc., may offer very ef- 
fective shielding at times. Even a motor 
bus of steel construction will make its 
presence felt as it passes. 

If the plates of the tuning condenser are 
not rigid, they will vibrate with the motion 
of the car and affect the reception markedly 
Loose connections and semi -rigid construc- 
tion must be absolutely taboo for the same 
reason. 

Using the three -tube outfit, mentioned, we 
were able to receive some broadcasting at 
night at any point on the open road between 
Chicago and the East Coast ; mostly with 
headphones, but now and then on the loud 
speaker, depending, of course, on the dis- 
tance from the transmitting station. Such an 
outfit will bring in a perfect medley of short- 

The super- heterodyne which was installed in the car is here shown. It measures but 18 by 
2 by 2% inches and the tubes take up more room than the set. 

story of location, power, and a thousand and 
one other factors affecting radio reception. 

ECCENTRICITIES OF RECEPTION 
Many interesting things have been noted, 

however, while traveling in the vicinity of 
broadcast stations with such an outfit. It 
has been found impossible to receive a station 
two miles away, while standing at one curb 

Mr. Flewelling is here shown with the automobile in which he is making the tests 
described in this article. 

wave amateur code, at any hour of the 
night, in almost any location. The trip was 
made with this outfit from Chicago to Pitts- 
burgh, Boston, Cleveland, and back to Chi- 
cago again, with the tubes always in the 
set ready to use and without a single break- 
age of a tube. No attempt was made to 
cushion either the set or the tubes, and no 
vibration or microphonic noises were ex- 
perienced. 

THE INTERNAL ANTENNA 
If you wish to assure real loud speaker 

operation from a receiver in a moving car, 
at any reasonable place, your choice 
dwindles down to the powerful "super- het," 
super -regenerator or receivers designed for 
loop work; or else your antenna must go 
up through the top of the car. It is easy 
to operate almost any receiver if you elevate 
the antenna above the car ; and your re- 
ception will be almost in proportion to the 
actual elevation of the antenna above the 
frame of the car. 

True success in automobile operation 
comes, however, when no external antenna 
or loop is used, to mar the appearance or 
safety of the car, and the receiver itself 
is so compact as to occupy a minimum of 
the interior space. 

If you use a loop -type receiver, the loop 
will be a nuisance inside the car, and even 
more so on the outside. Again, if no visible 
means of collecting energy are to be seen, 
there will be less opportunity for interfer- 
ence with the driving. The best solution of 
the problem is the use of a loop -type re- 
ceiver, with an input coil for tuning, which 

(Continued on page 1599) 
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Radio Happenings of the Month Illustrated 
By GEORGE WALL 

P1ic 
b .r` c 

PHONO- 
GRAPH 

TO 

OPHONE ANTENNA 

RECEIVING 
SET 

FORMER 
LEAD-IN i 

. f 

NEW 
LEAD -IN 

jDuring the International 
Tests many DX listeners 
were fooled by a joker who 
faked European announce- 
ments and program, thus. 

Ir ANTENNO.: 
4 4 /\ 

Recently the lead -in of the an- 
tenna at station WRNY, the 
RADIO NEWS station it 
New York City, was changed 

from a long single wire to a 
relatively short cage type. 
This change lowered the fun- 
damental frequency of the an- 
tenna and eliminated the se- 
ries variable condenser that 
had been hitherto necessary. 
The transmitting efficiency .. of 
the station has been increased 
about 60 per cent by this 
change, as you may have noted. 

TELEPHONE 

AUTO 
HORN 

BROADCAST 
STATION 

Recently at Dayton, Ohio, radio fans had the op- 
portunity to hold a two -way conversation with an 
aviator flying 3,000 feet above the city. They 
called the broadcast station by phone, which was 
connected to the speech amplifier and thus broad- 

cast to the plane. 

LEIGH 
BELLS 

Station WGY, in Schenectady, N. Y., was one 
of the first to broadcast radio plays. As every 
illusion oa the invisible stage must be put across 

.by sound alone, there are many different devices 
used, a few of which are shown above. 

At one of the New 
York City stations, 
which broadcasts every 
evening from a café, the 
artists have decided that 
they can put their songs 
and patter across better 
if the microphone is 
"dolled up." Therefore 
the fancy appearance of 

the "mike." 

GLASS 
NSULATORa 

NEW WIRE 
CAGE ANTENNA 

2'RINGS 

PRISON CELLS 

PAR 

Since station WOR in Newark, N. J., changed its 
antenna, from one having eight wires in a flat -top 
arrangement, to a cage type, the station has been 
heard in Russia ; and reception as a whole has im- 

proved as a result of this change. 

In the penitentiary at Ft. Madison, Ia., radio 
headsets have been installed in each cell irr 
the death -house, and connected to the large 
receiving set of the institution. Prisoners 
who are not condemned to be executed are 
also allowed to have head -sets, but have 

to buy them. "- 

i 
MiCROPHOV':E. 

TRANS- ta 
M!TTING i KEY' 

Two macaws swearing away at a 
great rate have been heard several 
times over station WRC, in Washing- 
ton, D. C. These birds are kept in 
the patio of the Pan -American Build- 
ing and their chatter was unwitting- 
ly broadcast along with the Latin - 

American concerts. 

A small mouse was responsible for stop- 
ping the program the other night from sta- 
tion CKAC in Montreal. The animal got 
across a fuse, and was burnt to a crisp. 

Radio saved the life of a seaman recently 
when a physician was summoned from the 

S.S. Berlin to the Hanover. 

INJURED 
SEAMAN --= 
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Radio Publications In America 
stv 

*14\ WV. firt:Vfir:14t4.16: 
Radio publishing has grown to tremendous proportions during the 

past few years. Where a few years ago there was only a small 
demand for radio literature, today a great change has taken place. 

How far RADIO NEWS leads the field can be seen at a glance 
from the illustrations shown on this page. 

The net figures shown are taken from the latest available records 
as published by the respective publishers themselves. As will be 
noted, RADIO NEWS, as the leading monthly publication, almost 
equals in circulation the total of the four next largest. 

The five stacks at the left show relative circulation, whereas the 
large stack at the right shows actual physical appearance of RADIO 
NEWS, if the copies of one issue were stacked on top of each other 
as shown. 

The huge size of RADIO NEWS is also clearly shown in the 
lower half of the page, the captions being self-explanatory. 

The illustrations below give a clear and convincing picture of the 
standing of the leading monthly radio publications.-EDITOR. 

792' 

- 

RADIO NEWS 

9fITA15't RADIO IN 
THE HOME. BROADCAST 

CHARTS SHOWING 
RELATIVE C/RCULATION 
FOR DECEMBER, 1925 

RADIO 
.AGr, 

DECEMBER,I925 
RADIO NEWS STACKED 1 

IN A PILE REACHES , 
ALMOST AS HIGH AS 

7 TIMES THE HEIGHT OF '41_ 
THE WOOLWORTH 

BUILDING 1 . 

.,-4tx4-A4.7,4; 

4 

R*Dx(0,4,141, 

-;:*Wavett.w,...11,1V:4-X,;47',. 

fas, 4 " f' 
'.4t2vp,to 

Rii1Dc.Avr ArGE.'A",..-Av; 

:` 

14: 

THE PAGES or THE 
DECEMBER 1925 
RADIO NEWS PI,ACED 

END TO END, WOULD REACH 
PROM THE TIP OF' ALASKA 
TO 'PHETIP OP PI,ORIDA 

(4,380 2SIEES) 

THE PAPER USED IN;:, 
THE DxcEristR 1925 
RADIO NEWS WOULD 
ABOUT HALE COVER 
CENTRAI, PARK r (6,689,000 SWAM' Var) 

< , 

z -111,"-1:4): ' V.4,4%*-ritite. Ty- 

THE COPIES or 
Ì 1THE DECEMBER 

925 RADIO NEWS 
/PLACED END TO END, 
WOULD REACH FROM 

22trnr or NEW YORK 
TO nit Trr or 

TRENTON 
(46.71-faro 

74.1 

%.;" 
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"Try and Get 'ems" 
By N. B. PLATT 

Were you among the thousands who had the same experience during the International Tests as 
Mr. Platt or were you one of the offenders? Read this article and give heed. 

1 

it came to pass in year i 926 that there was conducted a 
series of tests of the radio with 
the continent of Europe. There 

were speech -making, singing of songs, play- 
ing of music and other amusements sent 
on the ether waves from both sides of the 
Atlantic Ocean; but on the American side 
of the great water the reception from the 
stations in the Old World was indeed poor." 

This paragraph will doubtless be found, 
fifty years hence, in the history books of the 
happenings of radio. In fact, fellow B.C.L.s, 
we could write a history right now and tell 
what we think of these International Tests, 
couldn't we? It would not be surprising 
to see, in history books of the future, the 
well known saying at the head of this effu- 
sion attributed to the fans de la T. S. F., who 
tried to pick up stations across the drink dur- 
ing the recent tests. 

Yes, the writer also tried to pick up sta- 
tions in Europe. When the announcements 
were first made I just went wild with joy. 
American stations were going to sign off and 
let us get a crack at England, France and 
every other place that ever heard of radio. 
Around the office every one of the fellows, 
who had a set -and it did not matter whether 
it was a crystal or a super -het -was all 
Pepped up over the fact that here was the 
chance of a lifetime to yank in some honest - 
to- goodness DX that was DX. 

I beat it home the first night after I read 
the announcements in the papers, and what 
I didn't do to the old set was not thought 
of. I tested every connection, I cleaned 
everything there was to clean, I heaved all 
the old "B" batteries out in the ash can, 
I started charging the storage battery -well 
I did everything I could think of to make 
the old five -tuber young and handsome and 
full of "wim and vigor and witality." When 
she was all prettied up, then I sat me clown 
and decided that I would get lots of practice 
in tuning in far -away stations. So, until 
the well known "wee sma' hours" of the 
mornings, I sat in front of the dials and 
twisted and turned and heard many stations. 
The old set was working better than she 
knew how. 

And then came the week of the tests ! 

"DEFRAUDED IN DELAYS" 
Sunday night, as soon as supper was over, 

I beat it to my room and watched the clock's 
minute hand loaf around. Never had it 
seemed to move slower. I thought it had 
stopped a dozen times and even seriously 
wondered once or twice if it were running 
backwards. I was listening to WEAF over 
in New York -just for practice -and finally 
they signed off for an SOS. 

"That's luck," I thought, "now I'll get a 
crack at Europe before the regular time." 

However all that carne in over the cans 
was a great big volume of silence, with 
here and there a squeal or two from some 
blooper. The thought came to me then that 
Europe had signed off too and I waited until 
the scheduled hour. 

When the minute hand finally crawled 
around to 12 I slapped on the cans again, 
and then followed as feverish a few minutes 
as I've ever spent in my not- too -long life. 
I twisted and I turned -the dials, I mean - 
hut nary a peep from Europe. I looked 
in to see if the tubes were perking, they 
were O. K. I began to get worried and 
quickly tested the storage battery. That was 
O. K. too. But no Europe. 

And did I get anything that first night? 

Yes, I did ! I'll tell the whole wide world 
I did! I got the most beautiful and weird 
and awful collection of howls and squeals 
and yelps that were ever heard outside 
of a dog- and -cat farm. There were short 
little "tweets" there were prolonged 
"y000wwwllllss," that sounded like the lost 
souls of forty thousand cats bewailing their 
fate; there were -why go into details? If 
you listened in you know what it was like, 
as well as I do. After about fifteen minutes 
of that, do you blame me for viciously 
pushing in the filament switch and heaving 
the phones across the room? I'll bet you a 
nickel you don't. Honestly, wasn't it awful? 

I thought maybe I was unlucky in living 
in a crowded section of the city and that 
if I took the set somewhere else the next 
night, conditions might be better. However 
that thought struck me before I went to 
the office the next morning. There ensued 
a general indignation meeting of those who 
had tried to get Europe the night before. 
Fellows who lived out of town, were swear- 
ing by all they held holy that they were 
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going gunning for So- And -So, who had a 
blooper near them. In fact I heard so much, 
that I decided that the only place to get 
London stations during the International 
Tests would be somewhere in King George's 
back yard. 

A couple of nights later I was listening in 
on a friend's super -het, and when 11 o'clock 
rolled around he suggested that we try for 
Europe. I laughed at him and told him my 
experiences, but he thought that "maybe 
there were others who were disgusted too 
and had quit." 

The truth of the matter was that every 
other fan in the vicinity must have had the 
very same thought, for the cat -calls and 
other distressing noises were in evidence as 
much as the first night I had listened -in. We 
soon gave up trying, and started in to play 
pinochle. We got more action out of that. 

KILL OFF THE BLOOPERS 
Now I have heard that over in Europe, 

in some countries, there is a law forbid- 
ding regenerative receivers. Of course in 

(Continued on page 1593) 

. I'll tell the whole zvide world I did! I got the most beautiful and weird and 
awful collection of howls and squeals and yelps that were ever heard outside of a 

dog -and -cat farìra. 
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Novelties From Here and There 
in Radio 

HE BROADCAST PREDICTION OF NEW YORK'S DESTRUCTION. Robert Reidt, 
Seventh Day Adventist, broadcast through station WRNY, his prophecy, that during the week 
of February 6, New York City would be destroyed by fire from heaven. The city is still 

in a healthy condition. 
International Newsreel 

1 
AN INNOVATION IN "MIKES." Station 
WHAP, one of New York's newest stations, uses 
two microphones as shown in the above illustratior. 
It is claimed that this pick -up system is superior to 

the one generally employed. 
© Fotograrr.s 

NEW TRANSMITTER MAKES COMMUNI- 
CATION FROM GROUND TO PLANE PER- 
FECT. This new 400 -watt transmitter, which has 
a range of 100 miles for telephone and 350 miles 
for telegraphic communication, has been 
developed in the laboratories of the U. 

S. Army Signal Corps. 
© P & A Photos 

ULTRA -MODERN RADIO EQUIP- 
MENT ON SWEDISH MOTOR LIN- 
ER. The "Gripsholm" has not only 
very modern marine equipment, but her 
radio outfit is of the latest type. There 
is aboard a 1 -KW. transmitter, which 
can be used for telephone, as well as 
telegraphic communication. The entire 
equipment was built in Sweden. Notice 
the shape of the transmitting tubes. 
which differ radically from those with 

which we are familiar. 
© Kadel & Herbert 

a 

A RADIO SET WITH- THIRTY - 
TWO LOUD SPEAKERS. To permit 
a careful comparative study of the many 
different types of loud speakers, a New 
York radio '' enthusiast has thirty -two 
loud speakers connected to his receiving 
set. - By means of a switching device, 
any of the loud speakers can be switcked 
in while the set is in -use, thus permit- 
ting a careful. comparison to be made - 
An interesting feature of the arrangement 
is that a miniature electric lamp in frDnt 
of each speaker is lighted -by -the current 
which operates the latter, showing just 
what instrument is in use. 

© Kadel & Herbert 
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New European Super -Power Radio Stations 
CONTROL ROOM OF BIG NEW GERMAN RADIO STATION 

The illustration below gives an idea of the great size of the control room of the new 
broadcast station at Koenigswusterhausen, a suburb of Berlin. At the right of the room 
is the bank of generators which supply power for operation; and at the left the 50 -kw. 

high frequency automatic transmitter and the 32 -kw. low frequency transmitter. 
© Wide World Photos. 

TO LINK GREAT BRITAIN 
WITH DOMINIONS BY 

RADIO 
To the right is an illustration 
showing the new Marconi station 
just completed at Bodmin, in 
Cornwall, England, for communi- 
cation with Canada and South 
Africa. There are similar struc- 
tures at Bridgewater, England (a 
receiving station) and at Montreal 
and Cape Town. Short -wave 
beam- transmission will be used; 
of the ten masts at each station, 
each row of five is at right angles 
to the direction of communication 
from that set to one of the domin- 
ion stations. Each mast is 277 
feet high and the cross -arm 90 feet 
long. ©IKadel & Herbert. 

HILLMORTON SUPER- 
POWER STATION 

This new English broadcast sta- 
tion claims the highest power in 
the world, with forty times as - 

much as has been in use at Dav- 
entry. ©Photopress. 

THE RADIO MYSTERY 
LAMP -POST 

This electric light at Essex, 
England, is reported to be re- 
ceiving the programs from 
2LO, London, to the enter- 
tainment - of the police - and 
other passers -by at lonely 
hours. - Engineers attribute 
the reception to the arc -light 
at the top, which in some 
manner acts as the equivalent 
of a receiver, but the exact 

method is in doubt. 
© Wide. -World Photos. 

THE CONTROL SWITCHBOARD AT KOENIGSWUSTERHAUSEN STATION 
Another view of the new German station shown at the top of this page, which has one 
of the most elaborate switchboards in the world. - The immensity of this outfit can be 
judged from the picture; two men are kept busy manipulating the controls during 
transmission. This station will handle commercial messages, as well as broadcast radio 

programs. - 

© Wide World Photos. 
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Radio Christmas Carol 
$50.00 Prize Winner in the Radio News Play Contest 

BY EDWARD CECIL GARRETT 

TIME: Christmas Eve. 
PLACE: An Irish neighborhood in an 

American city. 

CAST 
MRS. ANNIE GORMAN, a neighbor ; MARY 
O'HEADY, crippled but capable; BIG DAN 
O'HEADY, her husband ; MRS. BROCKHART, 
who has taken to "slumming," but has 
learned to appreciate the O'Heady's for 
themselves ; MR. BROWN, another benefactor 

of the O'Heady family. 

SCENE 
The parlor of Mary O'Heady's home. As 

the play opens, Mrs. Gorman is being enter- 
tained by Mrs. O'Heady at'the latter's radio 
set, and both wear headphones ; the loud 
speaker is silent. 

ANNIE: 'Tis a beautiful tune, Mrs. 
O'Heacly, but 'twould sound finer even on 
your grand horn! If only Santa Claus 
would bring me one like that for my boy's 
radio ! 

MARY : Aye ! A grand spaker it is, Mrs. 
Gorman, and soon ye'll be hearing it agin. 
Sure but the children must be aslape by 
now, and good ould Saint Santy is filling 
their little heads with drames of all the fine 
prisints the morrow may bring! Och, but 
your newborn babe's the finest loudspaker 
any woman could have. Ha, ha, ha- saving 
'twas twins ! -Ha, ha, ha, ha ! But ye 
niver can tell, there may be a radio horn 
coming to ye for Christmas after all, Annie 
Gorman ! 

ANNIE: 'Tis wonderful! 'Tis the in- 
vention of hivin itself. A lucky woman ye 
are! 

MARY : I am that, all said and done, but 
(sobbingly) if only my Dan were home with 

Inc for Christmas 
ANNIE : There now, Mary, soon will he 

be home and he'll stay home, I'm thinking. 
Sit ye down, Mary and niver a step ! Don't 

be rising! 
(Exit Mrs. Gorman). 

MARY: (A gentle knock sounds at the 
door; she's not sure she has heard or not and 
listens intently) Now what was that? (Loud 
knocking) I'm comin,! (hobbles to the door 
and opens it). 

DAN : Mary ! Mavourneen ! Don't ye be 
faintin', 'tis your own Dan! (Catches her 
as she lurches forward). 

MARY: Dan, my own big Dan! Is it 
yourself indade, or do my eyes desave me? 
Dan! 

DAN : 'Tis myself indade -this will show 
ye! (Kissing her resoundingly). 

MARY : Indade it is yourself ! Glory be 
to God ! But ye crush me, Dan. ..Och ! If 
in love ye hug that terrible, it is God's mercy 
in your anger ye didn't crush that snake 
to the death! 

DAN : Whist, Mary, let us be forgettin' 
all that and 

MARY : Ye're right, ye are, Dan, but first 
I must be knowin' -beyont iver a doubt - 
niver, niver, agin will ye let yer black temper 
get the better o' ye! 'Tis the law that's 
there to say what the guilt is, 'tis the law 
to pass the sintince and, aye, to perform it 
too ! Niver a man in a storm of a timper is 
able to judge calm -like, and to punish 
fairly ayther, least of all ye, Daniel O'Heady, 
with your hasty timper and the strength of 
a giant ! And when all else fails, Dan, 
there's God himself ! Ye sware ...niver. 

DAN : I swear it, so help me God! 'Tis 
I that knows you spake the truth, my darlint. 
I did a hape of tall thinkin' -up there, and 
there was lots o' time fer thinkin' too. 
Niver agin! 

MARY: God be praised for your change o' 
heart! I love ye better than iver, Daniel 
O'Heady, because ye have worsted the black 
baste that was tryin' to do ye.. .In your eyes 
'tis plain, ye are the master of yourself. 

DAN : Do ye know, Mary, all down along 
the line I could see they spotted me as being 
just out of the pen, but no diffrince it made to 

l :Wary: "Faith, then 
'tis Christmas all the 
year 'round in the 
heart of ye, sir!" 

the kindness of ivryone. I tell ye there is a 
wonderful spirit in the air the while and 

MARY : Sure! 'Tis Christmas! And a 
wonderful Christmas for ye and me and the 
children, Danny. There's some fine prisints 
a- comin' from the company I'm ixpictin! 
'Tis a rale genuine lady, but for all the 
wealth of her, I feel in my heart she's sad, 
rale sad. . .and there's our grand gintlemin 
frind, Mr. Brown, he that gave me that 
radio set, 'tis yours and mine now, Dan, and 
ye can have hapes o' fun and fine music 
right here in your own home, niver costin' 
one penny. Mr. Brown has a sadness too, 
or badly I'm mistaken. If only póör Mary 
O'Heady could make thim happy agile for 
Christmas ! Och, they have been most won- 
derful kind and thoughtful of your family, 
Dan O'Heady. 

DAN : 'Tis ye that make the fine f rinds 
with yer own swate disposition, Mary. (A 
knocking at the door). 

MARY : That's thim I'm thinkin'. Now, 
step softly upstairs and don't wake the chil- 
dren, Dan. I won't be long.. 

(Dan goes upstairs and Mary hobbles to 
the door). 

MARY: Come in and God bless ye, Mrs. 
Brockhart! 

Mas. B: Thank you so much. Tell me- 
Why ! I see you are looking years younger, 
and so sprightly ! What good fortune has 
come to you? You will have deserved it if 
ever anyone does! 

MARY : The best of fortune, Mam. My 
Dan is out of...jail, home for Christmas. . 

home to stay, not just on ticket o' leave, and 
stay he will, Mam, for a changed man for 
the better he is. 

MRS. B.: Wonderful ! I am so really 
truly glad! And this is Christmas Eve! 
Why, it sounds like a fairy story, a Christ- 
mas carol, rather 

MARY : 'Tis all o' that, Mam, the goodness 
of God himself, and of ivryone else, too, ye 
the most of all 

MRS. B.: You have done for me far 
more good than any thing I may have been 
the means of doing for you, Mrs. O'Heady. 
Here are some little gifts for the children, 
and there's something special for yourself. 

MARY : Thank ye, thank ye, bless ye, 
Mam, but 'tis another favour I'll be askin' ! 

A happy woman is a bold woman, Mrs. 
Brockhart, and yell not be putting me off ? 

There's more company ixpicted, Mr. Brown. 
b/IRS. B.: Mr. Brown ?. ..Oh, you mean 

the gentleman who gave you the radio? 
MARY : Himself, it is, Mam, and he is 

just your style, Mam, might I malee bold to 
say, a rale kind -hearted gintleman if iver 
there was one. Will you not care to mate 
him, Mam? 

NIrs. B.: Really, I shouldn't...he might 
start talking about radio? 

MARY : Och! Now, ain't that somethin' 
to be rale thankful for? 

Alas. B.: No, not in my case ! It has 
caused me lots of unhappiness and 

i1IARY : 'Tis sad ye are and well I know 
it, Mani, but to think the radio of all things 
should be the cause ! 'Tis a queer wurrld it is ! 

Mrs. B.: Oh, I suppose I shall tell you 
everything, Mrs. O'Heady. I can see that 
nothing but the truth will satisfy you, and 
perhaps I shall feel the better for confessing 
to 

MARY : 'Tis manin' to help you, I am, 
like the poor she -mouse as helped the big 
flue lion ! And God will help me to repay 
your kindness, Mam, I feel it here ! 

MRS. B. (Understandingly) : You see I 
(Continued on page 1604) 
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The Radio Bur(ar 
By ERNEST M. THOMPSON 
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THE long train moved like a snake 
along the bank of the Hudson, fol- 
lowing the curve of the river. The 
old- fashioned burglar swayed and 

lurched as he tried to keep his footing while 
walking back through the last car. He con- 
sidered, smiling a bit sardonically, that he 
had forgotten how to do even so prosaic 
a thing as to ride a train. Fifteen years 
behind iron and stone makes a difference, 
especially when taken out of the middle of a 
man's life. It was like coming back from a 
foreign country. The occasional visitor to 
the prison at Ossining had not been enough 
to impress upon his mind the fact that 
fashions had changed. He felt decidedly 
uneasy among these women whose legs were 
visible to the knee. When he had said 
good -bye to his wife in nineteen -ten, her 
skirts were long enough to sweep the pave- 
ment. But she was dead, now, like the whole 
world that he had left outside the doors of 
the prison, in nineteen -ten. 

The old - fashioned burglar stood on the 
platform of the last car. He lit a cigarette, 
enjoying the wonder of the thought that 
now he would be able to smoke any time he 
wanted to. He was free, and need take no 
more orders ! But when the conductor 
shouted to him, pointing to the sign that 
forbid passengers to ride on the platform, 
he shambled obediently back into the car, 
stepping on the half- finished cigarette. 

As the train wound on past Tarrytown 
and Yonkers, the old- fashioned burglar re- 
volved in his mind the question of the fu- 
ture. Only one thing was certain in his 
mind. He was going straight. Although his 

wife had died, he had to consider his son, 
who had written that he was doing well in a 
new - fangled business called "radio." 

"It's bad enough to have a jail bird for a 
father," mused the old- fashioned burglar: 
"I can't run the chance of getting him into 
further trouble. I've got to go straight." 

As the train swept in past Spuyten Duyvil, 
and apartment houses began to appear, the 
old- fashioned burglar noticed that the roofs 
were all sprouting with various kinds of 
masts and towers, and that every building 
was literally encaged in wire. This was 
queer, but no queerer than the immense 
trousers and flaming sport sweaters of the 
youths he could see from the car windows; 
so he gave it little thought, and decided that 
the best way to become a part of the world 
again was to think nothing that he saw at 
all remarkable. So he pulled from his pocket 
the last letter from his son Kenneth, and 
read it over again. There was one para- 
graph over which he lingered : 

"O f course, Dad, you will stay with me. 
I have rooms over the store, for the present. 
And no one need know where you've been. 
The Bronx is far enough from Albany, I 
guess, to keep any of your old friends from 
bumping into you. I've been telling people 
that you were an invalid,- but that we had 
hopes that the Canadian air would make you 
well again. Just remember that you've been 
recuperating in St. Mary's hospital in Lake- 
ville, Ontario, and that you didn't know 
anyone outside of the hospital while you 
were there. And don't forget either that I 
have a big surprise for you when you get 

"And as he knelt in 
perplexity before the 
strange safe, the door 
was pushed open by 
Mr. Vandenberg, own- 

er of the house." 

here. Don't plan to be doing anything on 
April twentieth." 

"April twentieth," reflected the old -fash- 
ioned burglar, "That's the day after tomor- 
row." 

Kenneth met him at the station. Neither 
had much to say. It was five years since 
they had seen one another, for the boy had 
been an assistant radio operator on an 
English ship for four years; and on his re- 
turn the father had requested that he wait 
until the sentence had expired before they 
met again. Kennneth had seen enough o f 

the world to know that the outcasts o f 
civilization are not of necessity evil or re- 
pulsive creatures. He was not resentful 
about his father's prison record, and, with 
that out of the way, found him a rather 
tired and prematurely -old man with kind 
eyes glancing out from his pallid face. 

The old- fashioned burglar was genuinely 
prowl of his son, but bad nothing to say on 
the matter. They sat in the subway, oc- 
casionally looking at one another, and gradu- 
ally the first embarrassment of their meet- 
ing melted. 

"I've got to find "something to do, Ken." 
announced the old - fashioned burglar. "No 
more safe -cracking for me. There'll be 
some that'll call it a shame. I was a king 
at it, in my day. I could open any sa f e 
without a tool to help me. That's talent! 
But it'll be talent wasted from now on. 
I'm going to tread the straight and narrow." 

"There'll be work for you in the store," 
said Ken, cheerfully. "That is, if you don't 

(Continued on page 1589) 
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"B" Batteries, Chargers and Eliminators 
By A. P. PECK, Assoc. I. R. E.* 

FV ERY radio receiving set that uses 
vacuum tubes, or audions as they are 
sometimes called, employs what 
are known as "A" and "B" bat- 

teries, and sometimes "C" batteries. In 
this department, in the last issue of RADIO 

NE%v , the writer discussed "A" batteries 
and "A" battery chargers. This month we 
will consider the second type of batteries 

13 O 
Fig. 1. Four block "B" batteries, connected 

In series, with taps for various voltages. 

employed in radio reception, namely, "B" 
batteries. Inasmuch as this article is not 
a technical or theoretical one, we will not 
deal with the action of "B" batteries, or 
the exact functions that they accomplish. 
It will be sufficient to say here that "B" 
batteries are necessary in practically all 
vacuum -tube sets, with the exception of a 
few freak receivers which need not be con- 
sidered. 

There are in general two different forms 
or types of "B" batteries that can be em- 
ployed, and there is a third source of "B" 
potential to be considered. The two types 
are dry -cell and storage batteries, and will 
he taken up in that order in this article. 
The third source of potential is known as 
a "B" battery eliminator or, more corn - 
monly, a "B" eliminator. 

CELLS AND BATTERIES 

As we have said before, there are two 
types of batteries. Before we go into the 
discussion of them, let us clear up one 
point in connection with these units ; that 
is, the difference between a battery and a 
cell. The exact difference can be plainly 
seen when it is stated that a cell is a single 
unit capable of producing a certain voltage. 
Regardless of the size of this unit, the 
voltage produced by it will be exactly the 
same, but on the other hand, its amperage 
will vary. A battery is always composed of 
a number of cells connected together, usually 
in series. (More about series connections 

Fig. 2. A standard type of nickel- iron -alkaline 
storage "B" battery, suitable for practically all 

types of radio sets. 

*Radio Editor, SCIENCE AND INVENTION) 

later.) On referring to Fig. 1, you will 
see an illustration of four "B" batteries 
connected together. Each one of these "B" 
batteries is composed of a series of cells. 
In a 22% -volt block there are 15 small 
dry cells of the type used in flash -lights. 
The cells can be more plainly seen in Fig. 
2, where a standard type of storage "B" 
battery is illustrated, in which each cell 
consists of a test tube containing two me- 
tallic strips and a chemical solution. Re- 
member that a collection of cells should 
never be referred to as anything other than 
a battery ; and that a single unit or cell 
should never be called a battery. The unit 
is a cell and nothing more or less. 

DRY "B" BATTERIES 

The use of dry "B" batteries dates back 
practically to the origin of the vacuum tube; 
and the greatest advantages of this source 
of current are compactness, portability, low 
first cost, and the-fact that little or no care 
is necessary when using them. The dry 
"B" battery is entirely self- contained and 
it need not, or rather cannot, be recharged. 
When purchased it is ready to deliver its 
full length of service and when that has 
been done, the dry "B" battery must be 
discarded. However, under present -day 
manufacturing conditions, the initial cost 
of dry "B" batteries is so low that one 

F 3 
Left: a parallel connection of two sets of "B" 

cells. Right: two sets connected in series. 

need not worry about the waste that seems 
to be present when a run -down "B" battery 
is thrown away. 

Dry "B" batteries are most convenient in 
isolated neighborhoods where charging facili- 
ties are not available and where storage 
"B" batteries would, therefore, not be ad- 
visable. A spare set of dry "B" batteries 
can always be kept at hand as they do not 
deteriorate very rapidly when not in use and, 
therefore, constant operation can be guar- 
anteed at all times. If, however, one allows 
his "B" batteries of the dry type to run 
down, and no replacements are at hand, the 
use of the radio set will have to be aban- 
doned until new batteries are obtained. 

STORAGE "B" BATTERIES 

Storage "B" batteries may be classified in 
two types. The first is known as the lead - 
acid type and the other as the nickel -iron- 
alkaline type. The form employing lead 
plates and an acid electrolyte requires con- 

siderably more attention during its useful life 
than the other one mentioned, but each 
cell delivers a full 2 volts of potential. The 
nickel- iron -alkaline cell, on the other hand, 
delivers only a little more than 1.1 volts and, 
therefore, it is necessary to use more of these 
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FIG.4 
Charging a storage "B" battery from a D.C. 

source. The two sections are in parallel. 

cells to obtain a battery of a certain volt- 
age than is the case with the lead -acid 
type. However, both of these forms will 
be found quite satisfactory in service; and 
the choice of "B" batteries of this nature will 
have to be made by yourself. 

Storage "B" batteries are a great con - 
.venience when a source of charging current 
is available, and this for more reasons than 
one. The first cost of storage "B" bat- 
teries is rather high, but it is the least ex- 
pensive over a period of years, if the bat- 
tery is taken care of. Then again, if your 
batteries happen to run down right in the 
middle of an interesting program, you can 
put them on charge for a period of about 
15 or 20 minutes. Then place them back 
in service again and they will probably 
operate the set for the rest of the evening. 
When a "B" battery of the storage type is 
once purchased, it needs no replacing or re- 
newing for several years with the exception 
of the charging that has just been mentioned. 
This is very readily accomplished and sev- 
eral chargers were illustrated in the April 
1926 issue of RADIO MEWS that will do this 
work. For instance, the chargers shown in 
Figs. 3, 4, 5 and 6 in that issue are adapted to 
both "A" and "B" battery charging ; and 
may, therefore, be considered almost uni- 
versal in use. 

SERIES AND PARALLEL CONNECTIONS 

Before going further into the subject of 
chargers for storage "B" batteries, let us 
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FIG. 5 
The circuit of a simple electrolytic rectifier, 
for charging storage "B" batteries from an al- 

ternating- current source. 
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FIG. 6 

Fig. 6. Illustrates a simple electrolytic recti- 
fier, such as is used in the circuit shown in 

Fig. 5 on the opposite page. 

dwell for a moment on another point. There 
are two general methods of connecting bat- 
teries together and they may be noted as 
"series" and "parallel" connections. The 
illustration in Fig. 1 shows how four block 
"B" batteries are connected together, in 
"series," so that the voltage delivered by the 
entire set will be equal to the sum of the 
voltages of the various blocks when these 
voltages are added together. This illustra- 
tion also shows how taps are taken from a 
series of "B" batteries so as to render various 
voltages available. For instance, the wire 
labeled A is the negative connection and 
goes to the post labeled "-B" on your set. 
B is a 22/ -volt tap for supplying the de- 
tector tube and goes to the " +B Det." on 
your set. If it so happens that you have 
a tuned radio frequency receiver, it is often 
found advisable to supply an intermediate 
voltage to the R.F. tubes and this is ac- 
complished by means of the tap C which 
should be connected to the " +B Rad." post 
on your set if such a post is available. If 
not, the connection C is not used and that 
labeled D is connected to the " +B Amp." 
post on your set. 

It will be noted that the positive pole of 
each battery beginning at the left is con- 
nected to the negative pole of the battery 
immediately to its right. This is what is 
known as connecting batteries in "series." 
With the arrangement shown in Fig. 1, volt- 
ages of 22 %, 671/, and 90 volts are available. 
Of course, the taps B and C can be placed 
at other intermediate points on the bat- 
tery and thus variable voltage is obtained. 
For instance, it may be found that the de- 
tector tube works better with 45 volts ap- 
plied to the plate. Therefore, in a case of 
this nature, tap B would be moved to the 
highest positive tap on the second battery 
from the left -hand end of the series, and 
45 volts would thus be supplied. 

In the case of storage "B" batteries, a 
storage "B" battery unit usually supplies 100 
volts or more. It is obvious that if the 
charging source is less than this value, it 
will be impossible to charge the battery cor- 
rectly and, therefore, these batteries are 
usually made in two or more sections and 
arranged with a switch so that the sections 
can be connected in series for use and in 
parallel for charge. 

Fig. 3 shows what is known as a " para /lel" 
connection. Here there are two storage "B" 
units and it will be noted that the negative 
ends of both units are connected together, as 
are the positive ends. Other connections are 
then taken from these two common wires 
and lead to the "B" battery charger, of 
whatever type may be employed. When 
such a method is used, the charging rate 
must be twice as high as would ordinarily 
be employed for charging in series. If for 
instance, your battery is designed to be 
charged at about a quarter of an ampere, 
and this is the usual rate, it should be 
charged at half an ampere if it becomes 

necessary to connect the sections in parallel, 
as in Fig. 3. 

-A series connection of two "B" battery 
units, designated as A and B, is shown in 
Fig. 3 -A. Here it will be noted that the posi- 
tive pole of battery A is connected to the 
negative pole of battery B, and leads to the 
charger or to the set are taken from the re- 
maining ends, one being negative and the 
other positive. If you have a 100 -volt "B" 
battery and you use a charger capable of 
supplying a greater voltage than this, you can 
use the series connection shown in Fig. 3 -A. 
In other words, you will not have to disturb 
the connections of your battery, in any way 
whatsoever, when it is to be placed on charge. 
If, however, your "B" battery charger sup- 
plies less voltage than this, which is true 
of a type that will be described later, you 
will have to use the parallel connection 
shown in Fig. 3. If you have a 100 -volt "B" 
battery unit, it should be divided so that 
it will be in two sections of 50 volts each, 
and they should be connected in parallel, 
as described. 

HOME -MADE "B" CHARGERS 
When direct current is available for charg- 

ing batteries, the system used is very simple. 
It is diagramed quite plainly in Fig. 4. 
Taking it for granted that 110 volts D.C. 
is available, it is only necessary to connect 
the two sections of the "B" battery in 
parallel, as explained above and illustrated 

Fig. 9. A standard type of manufactured "B" 
eliminator employing a special rectifier tube 
which has no filament and cannot burn out. 

Photo by courtesy of Acnie Apparatus Co. 

in Fig. 3, and to connect the unit so wired 
together to the 110 -volt D.C., circuit through 
a standard 110 -volt lamp. This lamp con- 
trols the current supplied to the "B" bat- 
tery and for ordinary purposes may be of 
a size ranging from 40 to 60 watts. If a 
100 -volt "B" battery is used and is connected 
in parallel, a 60 -watt lamp will give a 
charging rate of approximately half an 
ampere. It is necessary in a case of this 
kind to watch the polarity of the charging 
current very carefully. In this department in 
the April issue, (page 1485) a system for 
determining the polarity of the D.C. line 
was described. 

When only alternating current (A.C.) 
is available, it is necessary to use what is 
known as a rectifier, or current charger, in 
order to charge a `B" battery. It must be 
remembered that alternating current is just 
what its name indicates.. It is a current that 
flows first in one direction and then in 
another, changing its flow rapidly. and 

Fig. 8. This eliminator 
may be built by the home 
constructor as a perma- 
nent addition to his set, 
needing no further adjust- 
ment when once installed. 
It uses the same type of 
rectifying tube as the fac- 
tory model in Fig. -9. 
Photo by courtesy of 

Acme Apparatus Co. 
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Fig. 7. Another type of "B" battery eliminator 
employs no tubes at all. It operates on art 

electrolytic -rectifier principle. 
Photo by courtesy of Fa-usteel Products Co., Inc. 

periodically. We can, however, place a very 
simple rectifier in the circuit which will allow 
current to flow through it in one direction 
only; and thus we can obtain a flow of 
current that will be suitable for battery 
charging. The very simplest and most satis- 
factory method of performing this work 
for "B" battery charging is to use an 
electrolytic rectifier, in a circuit such as 
that shown in Fig. 5. Here, again, when 
a 100 -volt "B" battery is to be charged 
by this system, the sections must be con- 
nected in parallel. The rectifier, connected 
in series with a 40- to 75 -watt lamp, is 
indicated by R in Fig. 5. Details covering 
the construction of this very simple rectifier 
are shown in Fig. 6. 

As illustrated, it consists of a strip of 
aluminum and a strip of lead immersed in 
a water in which as much ordinary borax 
has been dissolved as it is possible to cause 
to enter into solution. (A solution of this 
kind is termed "saturated. ") Before placing 
the metal strips in it, clean them thoroughly 
with sandpaper and rub the surfaces until 
they are highly polished. Then mount bind- 
ing posts on the ends of the strips as 
shown, and bend the strips so that they can 
be hung over the edge of a small glass. jar. 
The solution is placed in the jar as shown 
in Fig. 6. Now connect up the lamp, the 
rectifier and the "B" battery as shown in 
Fig. 5, and turn on the alternating current. 
A rush of current through the circuit will 
first take place, as will be shown by the lamp 
lighting up very brightly, and then this 
flow will die off until the lamp just barely 
glows. The charging should be continued 
until the voltage of the entire unit, when 
measured with the current turned off, is 
slightly higher than normal. A rectifier of 
the nature described needs very little at- 
tention. However, it is a wise idea to place 
a layer of mineral oil about a quarter inch 
thick on the top of the solution. This ef- 
fectually prevents evaporation of the water; 
and by doing this, the rectifier can be used 
for months without any deterioration what- 
soever. Paraffin oil is to be recommended 
for this purpose, but castor oil must be 
avoided. It will enter into a chemical action 
with the solution and will cause trouble. 

CARE OF BATTERIES 
The writer has often observed, when look- 

ing over various installations of radio re- 
ceiving sets, that the batteries employed seem 
to be given the least possible attention. They 

(Continued oit page 1597) - 
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Radio Set Owner's Information 
RE- ACTIVATING 199 TUBES AT 

HOME 
11. J. Elliot Warner of Roselle, N. J., 

asks: 
Q. In March replying to a question of 

Mr. Green of Baton Rouge, you said that 
tubes can be re- activated at small cost by 
almost any dealer. I have heard that with 
199 tubes this can be done at home by almost 
anyone. Can you tell me what the method is? 

A. It is best to have tubes re- activated by 
a conpetent radio electrician whenever pos- 
sible. It may be done at home, however, by 
observing the following directions very care- 
fully. 

Take.five vacuum tube sockets and connect 
the filament posts together in the manner 
(series) shown in the accompanying draw- 
ing. Be sure to follow this method - accur- 
ately; as any other connection is almost sure 
to burn out the tubes instead of -repairing 
them. 

Connect the end terminals of the outside 
sockets to a 45 -volt "B" battery, as shown. 

By using this method of reactivation, old tubes 
can be renewed for awhile. 

It makes no difference to which ends the 
plus: and minus terminals are connected ; 
either way will do. Be sure, however, that 
the "B" battery has a 22% -volt tap in the 
middle. . 

Insert one tube in any of the sockets. It 
should not light ; if it does, there is a faulty 
connection. It will probably flash up bril- 
liantly and burn out if this is the case. But 
if nothing happens, when the first tube is 
inserted, the connections are probably correct 
and the rest of the tubes may be inserted. 
The moment the last one is in the socket 
note the time on the second hand of a watch. 
Let the tubes burn for half a minute at the 
full vóltage of the battery. Then remove the 
lead from either terminal of the B- battery 
and connect it to the center tap. Leave the 
other lead where it was. The tubes should 
continue burning less brilliantly. Let them 
burn in this manner for an even ten minutes. 
Then replace them in the set. 

This method cannot be used with 201 -A 
tubes because they draw too much current 
and would ruin the battery. It would be less 
expensive to have it dóne at the usual price 
by a dealer. 

INCREASED RANGE ON A LOOP 
SET 

12. J. R. Beecroft of Pelham Manor, N. 
Y., writes: 

O. I have a super -heterodyne using a loop 
antenna, and with it get reliably stations, up 
to 1,000 miles away, on the loudspeaker. Is 
there any method by which I can use an 
outside aerial to increase the range of my 
set without changing -the wiring to the loop, 
which is all inside the set? 

A. The simplest way to do it is to couple 
the outside antenna to the loop electromag- 
netically; instead of trying to connect it 
directly, which may upset the balance of the 
circuit. If the set is located against the wall, 
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THIS page constitutes what is to 
be known as the SET OWN- 

ERS' INFORMATION depart- 
ment, and is to be conducted reg- 
ularly each month in RADIO 
NEWS. The purpose of the de- 
partment is to furnish assistance to 
those readers who have not yet 
acquired any extensive knowledge 
of radio, but who are the possessors 
of radio receivers and wish to know 
how to handle them. 

There is always new blood com- 
ing into the fraternity of radio en- 
thusiasts; and it is obviously un- 
reasonable to expect that they can 
intelligently read the articles which 
are written for the more ex- 
perienced fans. Consequently this 
new department has been started 
for their, benefit; and we invite any- 
one who desires to do so, to write 
an account of his troubles to the 
editor of this department. No let- 
ters will be answered by mail. The 
editor will select from the letters 
which he receives those queries 
that seem to be of most practical in- 
terest to all, and will answer them 
fully and in detail each month. 
There will be no charge for this 
service. Simply write to SET 
OWNERS' INFORMATION DE- 
PARTMENT, RADIO NEWS, 53 
Park Place, New York City. 
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this may be accomplished by bringing the 
lead -in to the room in the usual manner, and 
making three or four turns, about three feet 
square as shown in the diagram, directly 
behind the loop. Then continue the wire to 
the ground by connection with a water pipe. 
The ground connection may be made to a 
radiator, if your house is heated by hot 
water. This method may be used as well if 
you have steam heat, but it is best to connect 
to a water pipe of some kind. The turns 
o f wire may be concealed by hanging a pic- 
ture or curtain in front of them, as this will 
affect the coupling to only a slight degree. 

The range of a loop receiver is extended by 
forming a second loop of the lead -in from an 
outside antenna, which is inductively coupled 
to the set when the two loops are parallel and 

fairly close. 

It will be found, using this system, that sig- 
nals from almost all directions will come in 
loudest when the loop on the set is parallel 
to the loop on the wall. Interference may 
be lessened by setting the loop in the set at 
an angle to that on the wall. When the two 
are at right angles the effect of the outside 
antenna will be at a minimum. When it is 
desirable to retain the old directional effect 
o f the loop, to cut out unwanted stations, the 

receiver may be placed on another table at 
a distance of ten or fifteen feet. 

COMPARATIVE COST OF `B" 
ELIMINATORS 

13. W. Oscar Walsh of New York City 
asks: 

Q. When does a "B" eliminator begin to 
save money? Is it more economical than 
batteries, all things considered ? For example, 
over a two -year period, what would be the 
comparative cost, including all features of 
upkeep in each case, of the two methods of 
obtaining plate voltage for a five -tube set, 
assuming an initial cost of. $50 for the "B" 
eliminator ? 

A. The average "B" - eliminator draws 
about 15 cents worth of current per month. 
Its total cost of upkeep in two years would 
be $3.60. This makes the cost over a 
period of two years $53.60. 

The quality of reception can be greatly improved 
by placing a fixed condenser in parallel with 

the loud speaker, as shown. 

The average owner of the same type of 
set finds it necessary to install new batteries 
about once in five weeks. The replacement 
cost for 90 volts averages about $6.00. Thus 
the price of B batteries at this rate would 
run well over one hundred dollars. It is 
apparent, therefore, that the average "B" 
eliminator will pay for itself in about a year ; 

and within two years will have reduced 
plate voltage expense 50% for the whole 
period. Thereafter the cost is the negligible 
amount on each month's electric light bill. 

REMOVING THE RATTLE FROM 
A LOUD SPEAKER - - 

14. R. F. A. Hollowell of Chaison, Michi- 
gan, asks: 

Q. I have a loud speaker which gives 
good reproduction on almost all stations re- 
ceived; but occasionally, when one is coming 
in louder than usual, the loud speaker rattles 
on some of the notes. This seems to happen 
only when the music of certain instruments 
comes in, as when a symphony is being re- 
ceived. Most of: the music comes in well, 
but occasionally there is a rattle, for no par - 
ticular reason. I am sure that the diaphragm 
is tight and that everything is solid in the 
mechanism. Can this be remedied? 

A. Your trouble may have several causes. 
Perhaps an occasional note much louder than 
the rest strains the speaker beyond its normal 
capacity for reproduction. Of- it may be 
that an -occasional note strikes one of the 
fundamental frequencies at which the horn 
vibrates of itself. 

In either case it is possible to improve the 
output by connecting a fixed condenser across 
the terminals of the speaker in the manner 
shown in the drawing. The proper size or 
capacitance of this condenser depends upon 
the characteristics of the particular horn you 
use. One of about .006 microfarads should 
prove right for the average horn. If it does 
not help, try other sizes until the best results 
are obtained. It may be necessary to use 
one as large as .05 microfarads if the horn 
rattles badly. 
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By CHAS. D. ISAACSON, Program Director, WRNY 
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HELENE KOSTER 

Mezzo - Soprano, am 
who appears at 

MI WRNY M the 
mot, Light Opera Peri- 
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WONDER if you folks who listen to 
the radio ever think about the rogram p g 
director -what he is trying to do? And 
what are some of his problems and 

? handicaps and advantages? 
The program director must sense instinc- 

tively what you listeners want to hear, and 
something more than that too, perhaps: 
what you should hear, what is good for you 
to hear, and what other people want to 
hear, who are right next door to you, and 
tuning in at the same time as you are. 

Every station is governed by certain limi- 
tations. For instance, a program director 
in a little town Call use only the available 
material. But in New York City, which is 
the gathering -place of the great in music, the 
stage, literature, arts, and every walk of 
life -they are all here. Take them if you 
can get them, but who, what, when, how? 

Some program directors, very naturally 
and logically, turn entirely to jazz enter- 
tainment. That is all that they think of, 
that is all that they want, that is all that they 
try to bring to the listeners -and they have 
listeners a- plenty. But some program di- 
rectors -and the writer of these articles is 
one of them, feel that the public wants 
something more than the utterly jazz type 
of entertainment, at least part of the time. 
In fact, over at WRNY, we are strongly 
of the opinion that the kind of people we 
would like to reach and pléase, want their 
diet of entertainment so balanced that jazz 
and the purely frivolous occupy only a minor 
part of the menu. 

THE EASIEST WAY -AND THE OTHER 
There is very little for the program di-. 

rector to do in putting on a jazz program 
There is dance music, popular singers, some 
more dance music, another group of popular 
singers, and there it is! One thing is as 
good as another, all things being equal, and 
you turn the wheel and grind it out like a 
string of hamburger steak. But the mo- 
ment that the program director seeks to 
vary his program, to supply a rounded -out 
bill, then come his problems. 

How far can he go in seeking concert 
music, how high a standard may he set, how 

(Continued on page 1608) 
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Mass Production for the Radio Masses 
BY JOHN R. LOOFBOUROW'. 

One of the most interesting phases of any object is "how it is made." In this article is related 

how radio receivers are manufactured by the thousands in one of the largest factories in the 
United States. 

PROBABLY the increasingly high 
standard of living, among people in 
general, is due to quantity production 
methods, which enable the manufacture 

of elaborate products at moderate prices, 
more than to any one other factor. In the 
early days of the automobile, only the most 
wealthy could afford them, because each lit- 
tle part of which they were made was care- 
fully fashioned by hand. Now quantity 
production, in such factories as that of 
Ford, makes it possible to turn out a stand- 
ard high quality product at a very low 
price, within the reach of almost every 
workingman. With many other products 
there has been a similar history -manu- 
facturing on a big scale has brought them 
within the means of the man with a mode- 
rate income. 

Back in 1920, when radio was still in the 
hand -made stage, comparable to automobiles 
of twenty years ago, an experiment was 
started in Cincinnati, Ohio, in adapting 
methods of quantity factory production to 
radio sets. The purpose in view was to sell 
radio sets at prices suited to the man of 
small means. The demand for sets exceeded 
all expectations, and the little plant outgrew 
its quarters. Another building was acquired; 
then another, and another, until finally there 
were three distinct factory units, and a 
printing plant. 

DIVISION OF LABOR 

When the experiment was started, factory 
radios were assembled in much the same way 
that the experimenter builds sets in his home. 
From the first details to the finished pro- 
duct, every operation on any particular set 
was done by one worker. This worker . 

started with the parts and labored for 
hours until he produced the finished set. 
The first problem of the Cincinnati experi- 
ment was to adapt mass production methods 
to radio assembly, subdividing the complete 
job into small units, such that each worker 
had a certain specialized task to perform. 
This necessitated making sets by hundreds 
and thousands instead of by dozens, and it 
was a great question whether or not a 
market could be found in those days for so 
many sets. But a few months proved that 
the public wanted sets at prices all could af- 
ford, and the market proved to be much 
larger than the ability to supply the demand. 

Let us see how this mass production of 
radio sets is applied today. As an example, 
let us follow the sub -panel of a receiver. 

This is a strip of insulating material with 
holes in it, for mounting the parts, and for 
receptacles for the tubes. The sub -panels 
are cut to size by automatic machinery. Then 
the holes are all punched in them in one 
operation, (instead of being drilled one at 
a time as was done a few years ago). 

Next they pass on to the lettering press, 
shown in Fig. 1. The panels are slipped, one 
at a time, between the press jaws. The 
handle of the press is pulled down, and a 
'die containing the lettering for marking the 
terminal posts is forced into the panel ma- 
terial, causing a white, chalky substance 
from the roll of impression paper to be 
inlaid in the panel. When the handle is re- 

Fig. 8, above, shows the interior of one of the 
all -metal testing booths. 

leased the panel strip is removed, every ter- 
minal post hole being marked with appro- 
priate white letters. This is a great im- 
provement over the former slow process of 
engraving each letter, one at a time, and then 
filling these in with white. 

Next the sub -panel passes on to a rivet- 
ing machine, where the socket contacts are 

riveted to it (Fig. 2). By riveting the 
socket contacts to the sub -panel instead of 
attaching them by bolts, the process of manu- 
facture is considerably speeded up, and con- 
struction is macle more foolproof. Bolts 
often become loose after a set has been in 
service for some time, while rivets will stay 
tight indefinitely. 

FORD TYPE OF ASSEMBLY 
From this point, the sub -panel starts its 

journey clown one of the long assembly 
tables. Fig. 3 shows a table upon which one 
of the older models of sets is being as- 
sembled. Each girl along the table is given 
a certain operation to perform on the set as 
it passes by. These operations are carefully 
timed so that each takes about two minutes. 
When the sub -panel reaches the end of the 
table it is a complete set: 

In Fig. 3 we see the sub -panels as they 
start their journey along the tables. Here 
the socket contacts are plainly visible. The 
first girl does nothing but screw the ter- 
minal posts into the panels and attach a 
few clamping brackets. This done she 
passes it on to the next girl, who adds a 
few more parts and passes it along again. 

Fig. 4 shows the panel after it has pro- 
gressed for some distance down the table. 
Already several of the wires and parts have 
been attached. Here the coils are being 
mounted. From this point on the partly - 
finished sets must be handled with the ut- 
most care in order to protect the delicate 
parts. 

PROBLEMS OF SOLDERING 
One of the numerous soldering opera- 

tions is shown in the next picture (Fig. 5). 
Soldering makes up the major portion of the 
work of assembly of radio sets. There are 
a great many wires to be soldered and one 
of the biggest problems is to so design the 
set that the wires can all be attached in regu- 
lar order, one after another, with no difficulty 
from getting into places hard of access. 
Each girl is given three or four wires to sol- 
der, as it is found that soldering from six to 
eight joints takes about two minutes. 

Soldering must be done with great care, 
as one badly soldered joint may cause a set 
to perform poorly. To help insure that all 
connections are of the best, many of the 
wires have lugs soldered to them before 
they are sent to the assembly tables. Other 
wires must be soldered directly to parts of 
the set, such as to socket contacts, con- 
densers, etc. Every soldered joint is care- 
fully inspected before the sets are packed. 

Fig. 1 

Croslcy Radio Corporation 

Fig. 2 Fig. 3 Fig. 4 
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The assembly tables are provided with 
electric outlets every few feet along their 
length, so that a soldering iron may be 
-plugged in whenever it is needed. Thus it 
is possible to change quickly from the as- 
sembly of one type of set to another. 

PROCEDURE OF TESTING 
A few steps further along we see the 

parts completely assembled on the sub -panel 
(Fig. 6) and the sub -panel ready to attach to 
the front panel of the set. After this has 
been done the unit is passed on down the 
line, the condensers are added, and a few 
more wires connected. Finally the knobs 
and pointers are attached to the front of the 
panel, and the set is passed on to the first 
test girl (Fig. 7), who tunes it to a special 
small transmitting station located in the 
plant, and measures the volume of signal 
output on a meter. The ear is no longer 
trusted as a safe test of performance. Now- 
adays each set must deliver a certain amount 
of measured power, as indicated by cali- 
brated meters connected to its output. 

SHIELDING THE TESTERS 
Even testing is subdivided into several 

operations, in order that the set need never 
stay at one point in its progress for more 
than two minutes. After leaving the first 
test girl, the set is mounted in a cabinet, 
and slid through a little window into a metal - 
shielded test booth (Fig. 8). These booths 
are like little tin houses, built completely of 
metal, so as to shield the operators inside 
from all extraneous electrical disturbances. 
The operator who receives the set places it 
in a special rack that automatically makes 
all battery connections. Then she "balances" 
it so that it will not. squeal at any wave- 
length, (while at the same time maintaining 
maximum amplification). When she has 
completed her part of the job, she passes the 
set on to another girl in the booth, who 
thoroughly inspects the set and tests it to 
ee that the balancing has been done prop- 

erly, and that the set has been properly 
checked for volume of signal output. 
Thence it passes on to the packer who 
rlaces it in its carton, and from there it 
goes to the shipping room. 

Thus every two minutes a sub -panel starts 
its journey down the tables, and every two 
minutes a tested and packed set is delivered 
at the other end. 

In a working day of eight hours, each 
table has an output of 200 to 250 sets. 
During peak periods, the total production of 
the assembly plants has reached 6,000 to 
8,000 sets a day. Just think of this : Seven 
or eight years ago it would have been con- 
sidered phenomenal to manufacture that 
many radio sets in a year! 

COIL -WINDING MACHINERY 
The parts that go into the construction of 

sets are made and assembled in much this 
same manner. Each operator is assigned a 
unit task, though of course much of the 
work of parts manufacture is done by auto- 
matic machinery. The coil winding ma- 
chine shown in Fig. 9, for instance, auto- 
matically winds the proper number of turns, 
and then stops until the coil is removed and 
a new form mounted on the chuck. 

How automatic machinery has replaced 
hand processes is shown again in Fig. 10, 
where coils that have been baked, (remov- 
ing all moisture from them) are being soaked 

1537 

Fig. 10 shows how inductance coils are soaked in paraffin, in order to render them impervious to 
weather conditions. 

Photos by courtesy of Crosley Radio Corp. 

in paraffin, to make them impervious to 
weather conditions. Formerly the coils 
were dipped in paraffin by hand and then 
swung violently back and forth to remove 
all excess paraffin from them. In this ma- 
chine, they are placed on a rack which car- 
ries them through the hot molten wax, and 
then passes them under a rapidly vibrating 
series of compressed air nozzles, which re- 
move all excess paraffin. Thus uniform coat- 
ing is received. 

One of the important advantages of the 
use of automatic machinery and of unit as- 
sembly system is that a uniformity of pro- 
duct is assured. When parts were made 
and sets put together laboriously by hand, 
there was a great degree of variation in the 
finished article, as so much depended upon 
the particular worker who did the job. By 
specializing small unit tasks and training 
each worker to be highly skilled at her par- 
ticular job, uniformity is assured, and it is 
made certain that each set delivered will 
measure up to a rigid standard of perfec- 
tion. 

VALUE OF WOMEN WORKERS 
Visitors are often impressed by the fact 

that practically all of the workers in these 
plants are girls or women. "Why don't you 
use men for this assembly work ?" they ask 
those in charge. The answer, it seems, is 
that girls are more reliable than men for per- 
forming the unit operations of assembly. 
While men are unexcelled for work involving 
the operation of machines of a complicated 

nature, they cannot be relied upon as much as 
can women for performing simple tasks 
with a high degree of speed and accuracy. 

The story is well known, how one manu- 
facturer's determination to produce radio 
sets at a price within the reach of all had its 
inspiration six years ago, when he was 
asked $130 for a one -tube set he wished to 
purchase for his son. By simplification of 
parts and efficiencies in factory methods, he 
and others have been able to reduce the cost 
of radio receivers again and again; until a 
one -tube set can now be bought at retail for 
as little as $9.75. Many of the sets on the 
market today cost less than the simple ac- 
cessories necessary to operate them. 

While this development of system in de- 
sign.and efficiency in manufacture has re- 
sulted in quality production at prices suited 
to the pocketbooks of Mr. and Mrs. Aver- 
age Citizen, the latter by sheer numbers and 
mass buying power have insured the perm- 
anence of another great industry among the 
sources of national and individual prosper- 
ity. Better standards of living, with the em- 
ployment to which they give rise, may cor- 
rectly be termed "regenerative" in their ef- 
fect upon business and the great body of 
consumers. With nearly thirty million pros- 
pects for moderate and low- priced radio 
outfits, and the certainty of great improve - 
nie..ts in the science and increase in the pop - 
ulation, radio production and sales will he 
kept at increasingly enormous figures for 
many years. 

FIG. 5 FIG. 6 FIG. 7 FIG. 9 
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List of Broadcast Stations in the United Slates 
Radio 

Call BROADCAST STA. 
Letter Location 

m m á3 3 
KD KA, East Pittsburgh, Pa 309.1 Var. 
KDLR, Devils Lake, N. D 231 
KDYL, Salt Lake City, Utah 246 50 
KDZB, Bakersfield, Calif 209.7 100 
KFAB, Lincoln, Neb. 310.7 1000 
I<FAD, Phoenix, Ariz. 273 100 
I(FA F, San Jose, Calif 217.3 50 

I(FAJ, Boulder, Colo 261 100 
I< FA U, Boise, Idaha 280.2 750 
I(FBB, Havre, Mont. 275 50 
I<FBC, San Diego, Calif 215.7 10 
I(FBK, Sacramento, Calif 248 10(1 

K FBI., Everett, Wash 224 100 
K F BS, Trinidad, Colo. 238 15 
KFBU, Laramie, Wyo. 270 500 
KFCB, Phoenix. Ariz 238 100 
I<FDD, Boise, Idaho 278 50 
KFDM, Beaumont, Tee 315.6 500 
I(FDX, Shreveport, La 250 100 
I<FDY, Brookings, S. Dale 273 100 
KFDZ, Minneapolis. Minn 231 10 
KFEC, Portland, Ore 248 50 
KFEL, Denver, Colo 254 50 
1(FEQ, Oak, Nebr 268 500 
KFEY, Kellogg, Idaho 233 10 
1(FFP, Moberly, Mo 242 50 
KFGQ, Borne, Iowa 226 30 
KFH, Wichita, Bans 268 500 
KFHA, Gunnison, Colo 252 50 
KFHL, Oskaloosa, Imva 290 10 
I(FI, Los Angeles, Calif 468.5 4000 
1(FIF, Portland, Ore 218 100 
KEl0, Spokane, Washington 205.3 100 
I(FIQ, Yakima, Wash 25G 100 
KFIU, Juneau, Alaska 220 10 
KFIZ, Fond du Lac, Wis 275 100 
K EJ B, Marshalltown, Iowa 213 10 
K FJC, - Junction City, Kansas .218.8 10 
K F1 F, Oklahoma City, Okla 261 500 
KFJ I, Astoria, Ore 2 -16 10 
I(F1 M, Grand Forks, N. Dalo 278 100 
KFJR, Portland, Ore 263 50 

246 50 
254 50 
273 50 
275 500 

288.3 5000 
256 10 

I(FJY, Fort Dodge, Iowa 
I(FJZ, Fort Worth, Tex 
KFKA, Greeley, Colo 
I<FKU, Lawrence, Hans 
KFKX, Hastings, Nebr 
1<FKZ, Kirksville, Mo 
I(FLR, Albuquerque, N. Mex... 214 100 
I(FLU, San Benito, Tex 270 10 
I(F L V, Rockford, Ill 229 100 
1(FLX, Galveston, Tee 240 10 
KFLZ, Anita, Iowa . 273 100 
I(FMQ, Fayetteville, Ark 299.8 750 
K FM R, Sioux City, Iowa 261 100 
1(FMW, Houghton, Stich 263 50 
I(FMX, Northfield, Minn 346 9 500 
I(FNF, Shenandoah, Iowa 203 500 
I(FOA, Seattle, Wash. 454.1 1000 
I<FOB, Burlingame, Calif 226 50 
I<FON, Long Beach, Calif 233 500 
í(F00, Salt Lake City. Utah 233 230 
I(FOR. David City, Nebr 226 100 
I(FOT, Wichita, Kans 231 50 
I(FOX, Omaha, Nebr 248 100 
I(FOY, St. Paul, Minn 252 50 
I(FPL, Dublin, Texas 252 15 
KFPM, Greenville, Texas 242 10 
I(FPR, Los Angeles, Calif... , 230.6 500 
KFPW, Carterville, Mo 258 20 
KFPM, Spokane, Wash 266 100 
I(FQA; St. Louis, Mo 261 100 
I(FQB; Fort Worth, Texas - 263 1000 
KFQD, Anchorage, Alaska 227.1 100 
KFQP, Iowa City, Iowa 224 10 
I( FLU, Alma (Holy City) Calif ,217.3 100 
KFQW, North Bend, Wash 215.7 50 
KFQZ, Hollywood, Calif 225.4 50 

KERB, Beeville, Tee 248 250 

I(FRC, San Francisco, Calif.. -- 263 50 
KFRU, Columbus, Mo 499.7 500 

KFRW; Olympia, Wash - 218.8 50 

KF-0G ,-Los Angeles, Calif 271 500 
K F UL, :Galveston, Tex 253 10 

KFUO, St. Louis, DIo 545.1 500 
KFUP, _Denver; Colo - 231 10 

KFUR, Ogden, Utah 224 50 

I(FUS, Oakland, Calif 253 50 
K FUT; Salt Lake City, -Utah _ 261 1(10 

I(FU U, Oakland, Calif - 220 50- 

I(FIFO, San Pedro; Calif - 205.4 50 

K FVE, St. Louis, Mc 210 500 
l< FV G. Independence. Mo. - 200 10 
K FVH, Manhattan. Ran, 2a 213.8 I5 
KFVI, Houston, Texas 210 7.0 

KFVN, Welcome, Minn 227 50 

It FVR, Denver, Cola 244 50 

KFVS, Cape Girardeau. Mo 221 50 

IC F VW, San Diego, Calif 210 500 
I( FVY, Albuquerque, N. Oleo 250 10 

1(FWA, Ogden, Utah 201 500 

I(FWB, Hollywood, Calif 252 500 
I< FWC, Upland, Calif 211.1 50 

KFWF, St. Louis. Me 211.2 250 

ILFWH, Chico, Calif 251 100 

KFWI. So. San Francisco, Calif. . 226 500 
KFWM, Oakland, Calm 8 500 
I(FWO, Avalon, Calif 211.1 250 

1(FWU, Pineville, L'i 238 100 

I(FWV, Portland, Ore 212.6 50 

KFXB, Big Bear Lake, Calif. _201.6 500 

KFXC, Santa Maria, Calif 209.7 100 

ICFXD, Logan, Utah 205.4 10 

1(FXF, Colorado Springs. Coin 250 500 

KFXH, El Paso, Te 2 -12 60 

I(FXJ, Denver, Colo 

Radio 
Call BROADCAST STA. 

Letter Location 
m« ó 3 a3 

KFXM, Beaumont, Texas 227 10 
KFXR, Oklahoma City, 011a. 214.2 15 
KFXY, Flagstaff, Asir 205.4 50 
KFYF, Oxnard, Calif 205.4 10 

l(FYI, Houston, Texas 238 10 

KFYO, Texarkana, Tex 209.7 10 
I(FYR, Bismarck, N. Dak 248 10 

KGO, Oakland. Calif 361.2 4000 
KGTT, San Francisco, Calif 206.8 50 
KG U, IIunolulu, Hawaii 270 500 
I( GW, Portland, Ore 491.5 500 
KG Y, Lacey, Nash 246 50 

KHJ, Los Angeles, Calif 405.2 500 
1< H Q, Spokane, Wash 273 500 

EJ ES, San Francisco, Calif 220 5 

KJ R, Seattle, Wash 381.4 1000 
KLDS, Independence, Mo 440.9 1000 
K LS, Oakland, Calif. 250 250 
l(LX, Oakland, Calif 508.2 500 

KLZ, Denver, Colo 266 210 

I<MA, Shenandoah, Iowa 252 500 

KMJ, Fresno, Calif 234 50 

KMMl, Clay Center, Neb 228.9 1000 
(MO, Tacoma, Wash 250 100 
(MOX, Kirlavood, (St. Lo)., Mo 280.2 1500 
(MTR, Los Angeles, Calif 218 100 
(NRC, Los Angeles, Calif 208.2 250 
(NX, Los Angeles, Calif. 336.9 1000 
(OA, Denver, Colo 322.4 5000 
<DAD, Corvallis, Ore. 280.2 500 
(0B, State College, N. M 348.6 1000 
<OCH, Omaha, Neb 258 250 

<OOW, Chickasha, Okla 252 200 

(OIL, Council Bluffs, Iowa 278 500 

Radio 
Call BROADCAST STA. 

Letter Location 

?, 3 a? 

WBAO, Decatur, Ill 270 100 
WBAP, Fort Worth, Texas 475.9 1500 
WBAX, Wilkes- Barre, Pa 256 100 
WBBL, Richmond, Va 229 100 
W BB M. Chicago, Ill 226 1500 
W BP, Petoskey, Mich 238 201) 

WBBR, Rossville, N. Y 273 5011 

WEBS, New Orleans, La. 252 511 

WBBW, Norfolk, Va 222 511 

WBBY, Charleston, S. C 268 10 

WBBZ, Chicago, Ill 215.7 50 

WBCN, Chicago, Ill 266 51111 

WBDC, Grand Rapids, Mich 256 500 
WBES, Takoma Park, Md 222 100 
WBNY, New York, N. Y 209.7 5110 

W BOU, Richmond Hill, N. Y 236 1011 

W BP I, Newark, N. J. 263 5011 

WBRC, Birmingham, Ala. 248 50 
WBRE, Wilkes -Barre,. Pa 231 100 
W BT, Charlotte, N. C 275 250 
WBZ, Springfield Mass 331.1 2000 
WBZA, Boston, Mass 242 2511 

WCAC, Mansfield, Cann 275 500 
WOAD, Canton, N. Y 263 250 
WCAE, Pittsburgh, Pa 461.3 500 
WCAJ, University Place, Neb 254 500 
WGAL, Northfield, Minn 336.9 500 
WCAO, Baltimore, Md 275 100 
WCAP, Washington, D. C - 468.5 500 
WCAR, San Antonio, Texas 263 500 
WCAT, Rapid City, S. D 240 50 

WCAU, Philadelphia, Pa 278 500 

WCAX, Burlington, Vt 250 100 

WCBA, Allentown, Pa 254 15 

The complete list of broadcast stations, arranged for con- 
venient reference, will appear every month in RADIO NEWS, 

With revisions and changes up to the closing date of the 
magazine. The first number after the call letters of the 
station is 'the wave- length of the station, expressed in 

meters ; and the second number its power, expressed in watts. 

I(OWW, Walla Walla, Wash...,. 256 500 

l(PO, San Francisco, Calif 4228.3 1000 

l(PPC, Pasadena, Calif 
9G 9 .,50 I<PRC, Houston, Texas .. 

I(PSN, Pasadena, Calif 911.6 10110 

1(QE, Portland; Ore 212.6 500 

1(QV, Pittsburgh, Pt 275 5011 

KQW, San Jose, Calif 231 500 

I(RE, Berkeley, Calif 256 1011 

I(WAC, Manhattan, Kansas 340.7 500 

I<SD, St. Louis, Mo 045.1 500 

ES -L, Salt Lake City, ULatt 209.8 1000 

KSO, Clarinda, Iowa 2-12 500 

I<TAB, Oakland, Calif 210 1000 

KTBI, Los Angeles, Calif 291.9 750 

KTBR, Portland, Ore 2153 50 

KTCL, Seattle, Wash 305.9 1000 

KTHS, Hot Springs, Ark 372.88 5'10 

KT NT, Muscatine, Iowa 
454 3 1000 1(TW, Seattle, Wash 

I(UO, San Francisco, Calif 250 110 

I(UOM, Missoula, Mont 244 250 

1(USD, Vermillion, S. D 278 1110 

!CUT, Austin, Texas 231 - 51111 

10/00; Bristow, O1-h 374.8 500 

I(WCR, Cedar Rapids, Iowa 2718 550 
KW G, Stockton, Calif 
KW KC, Kansas City, Ola 236 1)1(1 

KW I(H, Kennonwoad, 1: t 261 500 

I(WSC, Pullman, Wash 348.0 500 

I(WWG, Brownsville, Texas....: 278 5011 

I(YW, Chicago, Ill. ViO.4 3500 

KZI B, Manila, P. I. 249.9 211 

1(ZI(Z, Manila, P. I 270 100 

1(Z M, Oakland, Calif 240 100 

i<ZRQ, Manila, P. I 222 50s 

I<ZUY, Baguio, P. I 360 500 

NAA, Arlington. Va. 439.5 10110 

WAAD, Cincinnati, Ohio 258 25 

WRAF, Chicago, Ill - 278 200 

WAAW, Omaha, Ncb 278 5110 

WABB, Harrisburg, Pa 204 10 

W ABC, Asheville, N. C 254 20 

WABI, Bangor, Ale 240 100 

W ABO, Rochester. N. Y 278 11111 

WABQ, Haverford, Pa 261 100 

W ABR. Toledo, Ohio 263 50 

WABW, Wooster, Ohio 2116 -8 50 

WA EX. _Mount Clemens, Mich 216 500 

WARY, Philadelphia, Pa 242 50 

WABZ, New Orleans, La 275 50 

WADC, Akron, Ohio 258 5110 

WA FD, Part, Huron. 5. !eh 275 500 

wAn M, Royal Oak. Stich 225.4 50 

W AH G, Richmond Hill, N. Y 315.6 5110 

WAIT, Taunton, Mass 229 10 

WAI U, Columbus, Ohio 293.9 000 

WAMD, Minneapolis. Minn 244 500 

WAPI, Auburn, Ala 248 100 

WA RC, Medford Hillside, Mass 261 1011 

WATT, Boston, Mass. 245.8 100 

W °AA, West Lafayette, Ind 273 210 

WBAK, Harrisburg. Pa - 275 500 
216 5000 215.7 10 W EAL, Baltimore, lid. 

WCBD, Zion, Ill 344.6 5000 
W CBE, New Orleans. La 213 5 

WCBH, Oxford, -hiss 242 50 

WCBM, Baltimore, Md 229 50 

WCBA, Nashvillg, Tenn 236 100 
WCBR, Providence, R. I 205.4 30 
WCCO, Minneapolis, Minn 416.4 5000 
WCEE, Elgin, Ill 275 1000 
WCLO, Camp Lake, Wis 231 50 
WCLS, Joliet, Ill 214.2 110 
WCSH, Portland, Me 256 500 
WCSO, Springfield, Ohio 243 100 
WCWS, Providence, R. I 209.7 100 
WOX, Pontiac, Mich 516.9 5000 
W DAD, Nashville, Tenn 226 110 
WDAE, Tampa, Fla 273 250 
WDAF, Kansas City, Ma - 365.6 5011 

WDAG, Amarillo, Texas 263 100 
WDAH, El Paso, Tes 267.7 50 
WDAY, Fargo, N. D 261 50 
WDBC, Lancaster, Pa 253 50 
WDBE, Atlanta, Ga 270 100 
WDBJ, Roanoke, Va 229 50 
W DBK, Cleveland, Ohio 227 100 
WDBO, Winter Park, Fla 240 500 
WDBZ, Kingston, N. Y 233 10 
W DOD, Chattanooga, Tenn 256 500 
W DRC, New Haven, Conn 268 100 
W D W F, Cranston, R. I 440.9 500 
WDZ, Tuscola, Ill - 278 10 -100 
W EA F, New York, N. Y 491.5 5000 
W EAI, Ithaca, N. Y 214 500 
WEAM, North Plainfield, N. J 261 250 
WEAN, Providence, It. I 270 500 
W EAO, Columbus, Ohio 293.9 500 
WEAR, Cleveland, Ohio 359.4 750 
WEAU, Sioux City, Iowa 275 100 
W EBe, Superior, Wis 242 100 
WEBD, Anderson, Ind 246 15 
W EBE, Cambridge, Ohio 234 30 

W EBH,. Chicago, Ill 370.2 1500 
WEBJ, New York, N. Y 273 500 
WEBL, New York, N. Y 226 100 
WEBM, New York, N. Y 226 100 
WEBQ, Harrisburg. Ill 226 10 
WEB R, Buffalo, N. Y. 244 100 
WEBW, Beloit, Wis 268 500 

263 50 
118.6 500 

WEBZ, Savannah, Ga. 
WEEI, Boston. hass. 
WEHS, Evanston, Ill 202.6 10 
WEMC, Berrien Springs, Mich 285 .5 100 
WEN R, Chicago, Ill 286 1000 
WEW, St. Louis, Mo. ., 2481000 
W FAA, Dallas, Texas 471.9 500 
WFAM, St. Cloud, Minn 273 10 
W F A V, Lincoln, Nebr 275 500 
WFBC, Knoxville, Tenn 210 50 
WFBD, Philadelphia, Pa 234 5 

WFBE, Seymour, Ind 226 10 
WFBG, Altoona, Pa 278 100 
WFP.H, New York. N. Y . 273 100 
WFBZ, Camden, N. J 236 210 
WFBD, Collegeville, Minn 236 100 
W FBL, Syracuse, N. Y 252 100 

Radio 
Call BROADCAST STA. á R ó Letter Location 3 f a 

W FBM, Indianapolis, Indiana , , 268 250 
WFBR, Baltimore, Md 254 100 
WFBZ, Galesburg; Ill 254 20 
W F D F, Flint, Mich 254 100 
WFI, Philadelphia, l'a 394.5 500 
WFKB, Chicago, Ill 217.3 500 
WFRL, Brooklyn, N. Y 205.4 100 
WGAL, Lancaster, l'a 248 10 
WGBB, Freeport, N. Y 244 100 
WGBC, Memphis, Tenn 273 10 
WGBF, Evansville, Ind. .. .. 236 500 
WGBI, Scranton, Pa 240 10 
WGBM, Providence, R. I 
WGBR, Marshfield, IN is 
WGBS, New York, N. Y 
W G BU, Fulford, Fla, 
W G BX, Orono, Me 
WGCP, Newark, N. J 
WGES, Oak Park, Ill 
W G H B, Clearwater, Fla 
W G H P, Detroit, Mich 

234 30 
229 10 

315.6 500 
278 500 
252 100 
252 500 
250 500 
266 500 
270 1500 

WGMU, Richmond Hill, N. Y 236 100 
W G N, Chicago, Ill 302.8 1000 
WGR, Buffalo, N. Y 

- 
319 750 

WGST, Atlanta, Ga 270 500 
WGY, Schenectady, N. Y 379.1 5000 
WHA, Madison, Wis 535.4 750 
WHAD, Milwaukee, Wis 275 500 
WHAM, Rochester, N. Y 278 100 
W HAP, New York, N. Y 240 500 
WHAR, Atlantic City, N. J 275 500 
WHAS, Louisville, Iíy 399.8 500 
WHAT, Minneapolis, Minn 263 500 
W HAV, Wilmington, Del 266 100 
W HAZ, Troy, N. Y 379.5 1000 
WHB, Kansas City, Sto 365.6 500 
WHBA, Oil City, Pa 250 10 
W H BC, Canton, Ohio 254 10 
WHBD, Bellefontaine, Ohio 222 20 
WHBF, flock Island, Ill 222 100 
WHBG, Harrisburg, Pa 231 20 
WHBH, Culver, Ind 222 100 
W H BJ, Fort Wayne, Ind 234 50 
WHBK, Ellsworth, 51e 231 10 
WH BL, Chicago, Ill 215.7 50 
WHBM, Chicago, Ill. 215.7 20 
WHBN, St. Petersburg, Fla 238 10 
WHBP, Johnstown, Pa 216 100 
WHBQ, Memphis, Tenn 233 50 
WHBU, Anderson, Ind 218.8 10 
WHBW, Philadelphia, Pa 215.7 100 
W H BY, West De Pere, Wis. 250 50 
WHDI, Minneapolis, Minn 278 500 
WHEC, Rochester, N. Y 258 100 
W H K. Cleveland, Ohio 272.6 1000 
W H N, New York, N. Y 361.2 500 
WHO, Des Moines, Iowa 526 5000 
WHT, Deerfield, Ill 238 3500 
W IAD, Philadelphia, Pa. 250 100 
WIAS, Burlington, Iowa 254 100 
W IBA, Madison, Wis 236 100 
WIBG, Eakins Park, P 222 50 
WIBH, New Bedford, Mass 209.7 30 
WIBI, Flushing, N. Y 218.8 50 
WIBJ, Chicago, Ill 215.7 50 
W 1B M. Chicago, Ill 215.7 10 
W I B0, Chicago, Ill 226 1000 
W 113 R, Weirton, W. Va 246 50 
W I BS, Elizabeth, N. J 202.6 10 
W I BU, Poynette, Wis 222 20 
WIBW, Logansport, Ind 220 100 
W I BX, Utica, N. Y 205.4 150 
W I BZ, Montgomery, Ala 231 10 
W I L, St. Louis, Mo 273 200 
WOOD, Miami Beach, Fla. 247.8 1000 
W-IP, Philadelphia, Pa 

- 
508.2 500 

WJAIA, Waco. Texas 352.7 500 
WJAG, Norfolk, Nebr - 270 200 
W1 AK, Kokomo, Ind. 254 50 
WJAM, Cedar Rapids, Iowa 263 100 
WJAR, Providence, R. I 305.9 500 
WJAS, Pittsburgh, P. 275 500 
WJAX, Jacksonville, Fla 336.9 1000 
WJAZ, Mount Prospect, Ill ^22.4 1500 
WJ BA, Joliet, Ill 206.8 50 
WJ BB, St. Petersburg, Flt 254 10 
NV BC, La Salle, III 234 100 
WJ BG, Charlotte, N. C 224 10 
WJ BI, Red 73ank, N. J 218.8 250 
W J 61(, Ypsilanti, Mich 233 10 
WJBL, Decatur, Ill 270 500 
WJBO, New Orleans, La. 163 100 
WJBP, Buffalo, N. Y 218.8 50 
WJBU, Lewisburg, Pa. 211.1 100 
WJJ D, Mooseheart, Ill 300.2 500 
WJ R, Pontiac, Mich 516.9 5000 
WJY, New York, N. Y '05 2 1000 
WJZ, New York, N. Y .451.3 Var. 
WI(AF, Milwaukee, Wis 261 500 
W KA Q, San Juan, P. B 440.7 500 
WEAR, East Lansing, Mich 255.5 1000 
WI<AV, Laconia, N. H 224 50 
W I<BB, Joliet, Ill 214.1 100 
Pr 1<B E, Webster, Mass. 231 100 
WI<BG, Chicago, IP 215.7 100 
W K RC, Cincinnati. Ohio 325.9 A 412.3 1000 
W KY, Oklahoma City, Okla 175 100 
WLAL, Tulsa, Okla 250 100 
WLAP; Louisville, Ny 275 20 
WLBL, Stevens Point, Wis 273 5110 

WLIB, Elgin, Ill. 302.8 4000 
WLIT, Philadelphia, Pa 391.5 500 

WLS, Crete, Ill 344.6 5000 

W LS1, Cranston, R. I. - 440.9 500 

(CO71 tin lied on page 1565) 
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JAPAN 

As in nearly every 
Sets Sealed - country other than the 

È in Japan i United States, there is 
required in Japan the 

payment of an annual license fee of about 
nine dollars and a half for listening in. 
When the license is granted to a listener 
his set is tuned to the wave -length of the 
Tokio Municipal Broadcast station and then 
sealed, so that no other station may be tuned 
in. It is reported that this is done in order 
that no radical ideas can be picked up if 
put on the air by secret broadcast stations. 

GREAT BRITAIN 

A v e r y interesting 
Transmis- - transmission was recently 
sion from - effected through a Lon - 

Moving don broadcast station. 
Train There was installed on a 

,. - .. train a 100 -watt radio 
transmitter, with a three -wire antenna atop 
of the car in which the sending equipment 
was placed. The microphone of the trans- 
mitter was placed on the footplate of the 
locomotive and leads were run to the car 
through armoured cable. In this way all 
the various noises of a speeding train were 
put on the air. 

In the above sketch is shown an English rheo- 
stat, of interest to the experimenter. The re- 
sistances are interchangeable; all that is neces- 
sary being to unscrew a knurled nut to slip 
one resistance off and the other one on. It is 
necessary to drill but one hole in the panel for 
mounting purposes. By using different resist- 
ance- units, this rheostat can be used for the 

regulation of any type of vacuum tube. 

A section of telegraph line between two 
stations, Potter's Bar and Hitchin, was in- 
sulated from the rest of the line. This 
telegraph line was used as a receiving anten- 
na by a receiving set in between these two 
stations, and the signals picked up by this 
set were relayed to the broadcast station 
in London. -N. C. McLoud. 

rom An 
É English 

Expert 

The following letter 
might be of interest to 
radio fans of the United 
States. showing that the 
Ananias Club is an inter - 

national organization: 
"Editor, Popular Wireless, London: 
"Dear Sir, -it may interest you to know that I 

have constructed a wireless receiving set consisting 
of one permanent crystal detector and fourteen oscil- 

lating crystal amplifiers. The whole set is run off the 
electric cells that actuate the front door bell, and the 
reception has been remarkable. 

"European stations can only be endured when the 
loud speaker is tightly muffled in a blanket ; New 
Zealand comes in so powerfully that a headphone 
laid on the sound -box of the gramophone fills the 
100M. 

"My most outstanding success, however, was ob- 
tained when accidentally tuning in an afternoon 
concert from Peru. The windows were shattered. 
and a large crowd assembled round the house, won- 
dering and delighted at the volume of music that 
was apparently coming from massed hands within. 

"I shall be delighted to supply you with any furth- 
er particulars. Yours truly, 

HENRY FERGUSSON. 
42, Studley Road, Harrogate. 

This illustration shows 
the "Syntonic" coil. 
Notice the sliding tap 
and the crystal detec- 
tor at the center of the 

coil. 

A `Syntonie' 
Basket Coil 

A Vienna radio ama- 
teur lias recently patented 
a new device for improv- 
ing reception on the usual 

basket or spider -web coil, in whioh the unem- 
ployed v.iudings of the coil are reduced to 
a minimum, and a particularly pure recep- 

mLaRnvM RC 

ULArDR 

vo éáR, / MO:RDPnORL DM 

Gl 

rpprRL>iL 
wneD ro 

ioé. er ru,MauD 
CABLE 

oowr 
aerr,MnrcR 

All ILLO 

LORD L0R 5 

TO LDRDCR 

This diagram shows how the noises of a mov- 
ing train were broadcast from London. 

tion plus an increased intensity of sound are 
gained. 

The coil is the usual type, with nine radial 
grooves ; a contact button being laid be- 
tween two grooves, and moved according 
to the wave- length desired, as in a regular 
hollow -cored spiral coil, the range being be- 
tween 100 and 2,000 meters. 

For use with the spool. the inventor has 
built a special crystal set closely resembling 
an American or English "stand" telephone. 
With any good crystal. and with no other 
amplification, it can be used to operate a 
loud speaker, bringing in all local stations 
clearly. In distance reception it is most 
effective with head- phones, though in some 
instances a loud speaker can be used. It 
will operate on a frame aerial, or can be 
plugged into the electric light socket. 

-N. C. l!cLnud. 

Television 
Experi- 
ments 

The English Postmas- 
ter- General has agreed to 
authorize the broadcast- 
ing of pictures under the 
system developed by Mr. 

J. L. Baird of Glasgow. It is reported that 
the French authorities have also been asked 
for permission to attempt the transmission of 
pictures between London and Paris. 

One of the exhibits at a recent radio exhibition in Tokio shows how listening -in is done in the East 
jIVidc IVorld Photos 
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Changes in the Polarization of Radio Waves 
By GREENLEAF WHITTIER PICKARD 

Inventor of Crystal Detector and Radio Compass 

An article describing a series of experiments on the polarization of radio waves, by one of 

the foremost radio engineers in the United States. He finds horizontal reception most effec- 

tive for work below 100 meters. 

EVER since the days of Maxwell and 
Hertz it has been known that 
electrical waves are identical, save 
in the matter of frequency, with 

those of light ; and that they, of course, 
exhibit the phenomenon known as polariza- 
tion. In fact, electrical or Hertzian waves 
exhibit this effect mach more frequently 
than light waves ; for, as a rule, the Hertzian 
wave is fixedly plane -polarized at its source, 
because the currents which produce the 
waves travel along fixed conductors ; while 
the moving charges in the atoms, which are 
the sources of light -radiation, are constantly 
changing the planes of their orbits. Natural 
light, as from a candle flame or from the 
sun. therefore appears to be non -polarized, 
but the radiation from a transmitting an- 
tenna, analyzed at a distance of a few wave- 
lengths, is completely plane- polarized. 

In the ordinary practice of radio corn- 

HE author of this article, G. W. Pick- 
ard, , is one of the best known authori- 
ties on radio in this country. He is the 

inventor of the crystal detector, and did con- 
siderable remarkable pioneer work in con- 
nection with this. He also invented and 
designed the radio compass, which is now 
finding such universal use in maritime radio. 

In this article the author presents a bird's 
eye view of the polarization situation. The 
subject of polarization of radio waves has 
been popularized recently in the radio press. 
so that we feel sure some remarks from such 
an authority will be welcomed by our 
readers. -EDITOR. 

munication, the currents flow between an 
elevated network of wires and the ground, 
and are substantially vertical, so that the 
radiation starts vertically plane- polarized. It 
has been assumed, from the earliest days 
of this art, that the waves would remain 
vertically polarized at all distances ; and 

hence the best mode of reception would be 
by vertical conductors. In recent years 
measurements have been made (first by 
Austin in this country, and later by Smith - 
Rose and Barfield in England) which con- 
firmed this assumption for the lower trans- 
mission- frequencies, that is, for the band 
from 10 to 700 kilocycles (30.000 to 429 
meters). 

Equally, it was early= assumed that for 
best transmission the wave should be verti- 
cally plane -polarized, that is, radiated from 
a vertical antenna, and received on a verti- 
cal conductor. Early experiments by Mar- 
coni apparently confirmed this, and in a 
paper read before the Institute of Electri- 
cal Engineers, early in 1899, he said: 

"It is well, also, to note that a horizontal 
wire, even if supported at a considerable 
height from earth, seems to be of little or 
no practical utility in increasing the range 
of signals. If, say, a vertical wire 30 feet 
long is employed at both stations, and to the 
top of this is added a horizontal length of 
300 feet, the distance obtained is greater 
with the vertical without the horizontal, 
than it would be i f both were employed. 
These results show that with this system it is 
not sufficient to use a horizontal radiating 
or collecting wire, as such a wire would be 
of no utility for long- distance signalling. 

"I believe that the exceedingly marked 
advance made by the adoption of the vertical 
conductor is due to the fact that the plane 
of polarization of the rays radiated is 
vertical, and that therefore they are not ab- 
sorbed by the surface of the earth, which 
acts as a receiving conductor placed hori- 
zontally." 
DIFFERENT PHENOMENA FROM SHORT 

WAVES 
It is one of the objects of this article to 

show that certain of the above assumptions 

Arrangement of the apparatus used in determining the horizontal component of radio waves at the 
author's analyzer station. 

are not true at all transmission frequencies. 
In fact, when transmission is made at fre- 
quencies exceeding one or two megacycles 
(300 to 150 meters), a large part of the 
wave reaches the distant receiver horizontally 
polarized; and, strangely enough, it makes 
very little difference as to this effect, whether 
the wave leaves the transmitter vertically or 
horizontally polarized. I have also found, 
entirely contrary to the experience at the 
lower frequencies, that horizontal collecting 
wires are of marked utility in long -distance 
reception of such waves. 

Though ill the first quarter century of 
practical radio communication nothing was 
employed but vertically plane- polarized 
waves, it is of more than passing interest 
to note that, in 1902, Allessandro Artom sug- 
gested the use of circularly- polarized beam 
radiation. This inventor proposed to erect 
two linear radiators at right angles to each 
other, and both at 45° with the vertical, 
forming a St. Andrew's cross ; and by 
generating in these wires oscillations of the 
same frequency, but differing in phase by 
90 °, to project a beam of circularly- polarized 
waves. At this early date Artom did not 
have at his command any effective generator 
of continuous oscillations ; and although in 
1903 -4 tests were made of his system in 
Italy, the results do not appear to have been 
conclusive. 

4-IOOMMF. 

F I G. l - GROUND TO FILAMENT 
BATT. AND METAL 
RESONATOR SUPPORT 

The circuit used for obtaining the curves in 
Fig. 2, shown on the opposite page. 

WAVES IN THE UPPER ATMOSPHERE 
Although Kennelly in 1902, (and a little 

later Heaviside) pointed out the possibility 
that ionization in the upper atmosphere might 
bend back to earth some of the upwardly - 
directed radiation from a transmitter, it is 
only in the last few years that radio engi- 
neers in general have appreciated the prob- 
ability that the useful part of the radiation 
in long- distance working does not cling to 
the surface of the earth, but instead follows 
some sort of trajectory, much like that of 
a projectile in high -angle fire. If this is 
true, and evidence to this end is now ac- 
cumulating rapidly, then the early objections 
to horizontally- polarized radiation quite 
literally fall to and remain on the ground. 
It is true, as Marconi said in 1899, that 
horizontal ly-polarized waves, proceeding 
along the surface of the earth, would be 
rapidly attenuated. It is also true that Ar- 
tom's circularly -polarized waves would soon 
be clamped out and resolved into plane - 
polarized radiation, if they were sent out 
horizontally and continued to cling to the 
surface of the ground. But with upwardly - 
directed radiation (and some of the radia- 
tion from any transmitter is so directed) 
the ground ceases to have any effect, save 
in the immediate vicinity of the transmitter 
and receiver. 

Early in 1925 the writer's attention was 
directed to certain serious gaps in our knowl- 
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CHANGE OF HORIZONTAL COMPONENT WITH DISTANCE 

ELECT R IC 
FIELD 

7.5 MC THE ORDINATES ARE RATIOS OF HORIZONTAL 
TO VERTICAL ELECTRIC FORCE. FOR EX- 
AMPLE "4" MEANS THAT THE HORIZONTAL 
FIELD 15 4 TIMES GREATER THAN THE 
VERTICAL, "I" THAT THE FIELDS ARE 
EQUAL AND " -2" THAT THE VERTICAL 15 
TWICE THE HORIZONTAL. 

3.8 MC 

2.8 MC 

0 KILOMETERS 1000 

Fig. 2. These curves indicate how the horizontal component of a radio 
distance traveled at different frequencies. 

edge of radio transmission. As said above, 
prior investigators had measured the plane 
of polarization of waves at considerable dis- 
tances from the transmitter, and had always 
found them substantially vertically plane - 
polarized ; but their measurements had been 
carried out only with waves which were 
vertically polarized at the source, and only 
over the lower transmission frequencies. This 
left unanswered the question of what would 
happen if the waves left the transmitter 
horizontally- polarized, and the further ques- 
tion whether vertical waves at very high 
frequencies would remain vertical at all 
distances. 

In March, 1925, Nichols and Schelleng 
suggested that a form of the Faraday effect 
might exist in our atmosphere, capable of 
twisting the plane of polarization of radio 
waves through large angles, particularly at 
high frequencies. At about the same time, 
an elevated horizontal doublet at Schenectady 
began experimental transmission of hori- 
zontally- polarized waves at a frequency of 
790 kilocycles (380 meters) ; and at the 
writer's laboratory at Newton Centre, Mass., 
this transmission was received on a vertical 
antenna with approximately the same in- 
tensity as if it had been radiated from a 
conventional vertical aerial. Inasmuch as 
a vertical antenna acts as an analyzer for 
polarized waves, giving maximum response 
to vertical waves, and none at all to hori- 
zontal, this test indicated that there had 
been a twist of 90° in the wave traveling 
from Schenectady to Newton, which had 
transformed a considerable part of it from 
horizontal to vertical. 
TESTING THE WAVE'S POLARIZATION 
In order to answer these questions satis- 

factorily, the following measurements were 
obviously necessary: first, a determination 
of the polarization at different distances from 
high- frequency transmitters, radiating verti- 
cally plane- polarized waves. Second, a com- 
parison measurement, at both high and at 
low frequencies, from a distant transmitter 
which should radiate alternately vertical and 
horizontal waves. For these measurements 
a properly located analyzer station was re- 
quired, capable of determining the direction 
and magnitude of the electric forces in waves 
from distant stations. The problem of a 
suitable location was easily solved by select- 
ing a site on the flats at Seabrook Beach, 
N. H., which was singularly free from radio 
obstructions, such as hills, buildings and 
overhead wires which might further distort 
the waves to be measured. Here was 
erected a wooden tower, and thereon a linear 
Hertzian resonator on a universal joint, 
placing the receiving apparatus at the center 
of capacity of the resonator. 

2000 
ave changes with the 

It must be borne in mind that, whenever 
such measurements are macle at or near the 
surface of the earth, and a portion or all 
of the wave under observation is coming 
slantingly down upon the receiving point, a 
large part of the wave is reflected mirror - 
wise by the ground, pa rticularly at the lower 
frequencies. As a result, and save for slight 
differential effects, the measurement is in 
general not that of the incident wave alone, 
but that of the resultant, of the incident and 
reflected ray. This imposes some rather 
serious limitations upon the things which 
we can measure. For example, it is difficult 
to determine whether the wave reaches the 
receiving point along a horizontal or an in- 
clined path ; and, equally, it is difficult to 
determine the exact angle of polarization in 
the incident ray. 

By way of illustration, if an incident ray 
came down at an angle of 45°,- plane - 
polarized, with the electric vector at 30° 
from the vertical ; and if the reflection by 
the ground were substantially complete, it 
would be difficult to determine either of these 
angles. The resultant wave -front of the in- 
cident and reflected rays would be vertical, 
just as if the wave had arrived from the hori- 
zon; and the resonator would show a maxi- 
mum electric force along a horizontal line at 
right angles to the bearing of the transmitter, 
having an amplitude half that of the vertical 
component. In other words, the wave would 
appear as if horizontally propagated and 
elliptically polarized, with the major and 
minor axes respectively vertical and hori- 
zontal. A true determination of both the 
angle of the incident ray and the exact 
direction of the electric forces might be 
made at extremely high frequencies over 
high -resistance ground ; or, far better, by 
taking the apparatus a kilometer or two 
above the ground level in an airship or a 
captive observation balloon. 

HOOK -UP OF THE APPARATUS 
It was obviously impossible to carry the 

tower high enough to avoid the reflection 
effect of the ground. The resonator wire, 
8 meters long, had its center 7 meters above 
the earth, which proved sufficient to prevent 
any material change in capacity of the sys- 
tem as the wire was rotated (which would 
have produced a change in signal intensity 
due to detuning). After some experiment, 
the circuit shown in Fig. 1 was evolved. The 
resonator wire is broken at its center, and 
a small tuning condenser inserted. In shunt 
with this condenser is an inductance coil, with 
its exact center grounded to the metalwork 
of the universal joint supporting the res- 
onator, and also to the filament battery of 
the receiver. This partial ground determined 
a potential node at the center of the resona- 
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tor system, which not only prevented disturb- 
ing effects from unsymmetrical capacities 
from the resonator wings to surrounding 
objects (such, for example, as the observer 
himself) but also gave the system marked 
directional properties in a horizontal plane. 

A linear resonator gives maximum re- 
sponse when it is parallel to the electric 
field in the wave- front. When the resonator 
is at right angles to the electric field, but 
still parallel to the wave - front, the response 
is zero. But when the resonator is at right 
angles to the electric vector of the wave, 
but not parallel with the wave- front, a slight 
response may be obtained ; because one wing 
of the resonator is excited slightly in advance 
of the other, and the currents flowing to- 
ward the center of the system no longer 
neutralize, as they are now not exactly 180° 
apart in phase. The partial grounding of 
the center of the resonator accentuates this 
effect, so that sharp nulls could be obtained 
by rotation either on a vertical or a hori- 
zontal axis. 

Coupled to the resonator was the input 
circuit of a super -heterodyne receiver, using 
two stages of intermediate frequency am- 
plification at 40 kilocycles (7,500 meters) and 
a single audio frequency stage after the 
second detector. In addition to the normal su- 
per- heterodyne oscillator, operating at input 
frequency plus or minus 40 kilocycles, a sec- 
ond oscillator was used, coupled into the sec- 
ond detector, and operating at a fixed fre- 
quency of 41 kilocycles. This produced an 
audio frequency note of 1,000 cycles, by 
beating with the intermediate frequency cur- 
rent, and greatly increased the intensity of the 
signal. For radiophone reception this second 
oscillator could not be employed, but the 
greater part of the measurements were made 
on C. W. code signals, where the second 
oscillator proved very useful. 

The measured voltage amplification of the 
two intermediate frequency stages was 1200; 
but the loss in frequency conversion in the 
first detector brought the overall amplifica- 
tion from first detector grid to second de- 
tector grid down to 160, when the 41 -kilo- 
cycle oscillator was not used. With this 
second oscillator in operation, a voltage 

(Continued on page 1601) 

The analyzer station at Seabrook Beach, N. H., 
where the work described herewith was per- 

formed. 

www.americanradiohistory.com

www.americanradiohistory.com


L 

O LIGHT ON 
SCREEN 

1542 Radio News for May, 1926 

ThirtY Years In the Dark Room 
The Experiments of D. McFarlan Moore 

This is the final installment of a biography written by G. C. B. Rowe, of RADIO NEws, telling 

of Moore's experiences and inventions up to the present time. 

T 
O one knows what great and ofttimes 
undreamed -of uses the future may 
have in store for a new idea or 
invention. Even giving publicity to 

a new combination of old ideas has often 
started valuable developments ; hence the 
great assistance being given to the ad- 
vancement of science by technical publica- 
tions. 

Pure science is a misnomer. All scientific 
facts are ultimately applied, but often in 
fields far removed from those connected 
with their discovery. For example, the 
discovery of helium in the sun had seeming- 
ly no possible relation to wireless vision; 
neither did the scores of varieties, of what 
might have been called freak vacuum tubes, 
made by D. McFarlan Moore, mainly for 
lighting purposes. Yet each of his sys- 
tems, consisting of light- giving glass tubes, 
often several hundred feet in length, de- 
manded the development of much new 
auxiliary apparatus for both their manu- 
facture and installation. 

"EXHAUSTING WORK" 
The first long tube of this character (that 

is, one built in situ) was attached to the 
marquee of Marceau's Studio and extended 
over the pavement on Fifth Avenue, New 
York. Probably a more elaborate piece of 
glass -blowing had never been attempted, as 
the 134.-inch tube was 57 feet long; its in- 
volved curvature may be seen in the illus- 
tration on the next page. After the tube was 
judged to be free from cracks and pinholes, 
the next job was to remove the air from it 
by means of a high- vacuum pump. Therefore 
a large duplex Geissler mercury -pump, which 
weighed about 50 pounds and was exceed- 
ingly delicate and cumbersome, was equipped 
with handles. Moore and an assistant car- 
ried this pump from Newark to the curb- 
stone in New York, where the big tube was 
successfully exhausted during a bad snow- 
storm. This tube was marvelled at for 
many years ; and the icicles, pendant from 
it, bore their mute testimony that it was 
the nearest approach to cold light that the 
world had yet seen. 

However, Moore's experience that snowy 
night proved to him that such a pump was 
not practical ; and the next day he made the 
first rotary high- vacuum oil pump, by im- 

mersing in a box of oil a rotary blower 
and then reversing its rotation. Many thou- 
sands . of such pumps are used the world 
over today, in the manufacture of all kinds 
of vacuum tubes, including incandescent 
lamps and radio tubes. Among other pieces 
of new auxiliary apparatus developed in 
connection with the long -tube system were 
vacuum gauges, the flat -flame gas burner, 
photometers, glass- cutting tools, carbon - 
dioxide generators, etc. 

SEEKING FOR NEW GASES 
Moore's original idea in 1893 was to make 

a lamp, the light of which would be emitted 
by a gas electrically agitated. However he 
was soon forced to realize how few gases 
there are that can be used as a solution 
of this great problem. A companion puzzle 
was the selection of the electrode material. 
It required great patience and persistence 
before Moore felt that he could say that 
there was no known gas, that could be used 
with any known electrodes, and become 
luminous from the simple application of 
commonly- distributed low voltage. It was 
then that the blank spaces, in the "periodic 
table" of the chemical elements, became of 
great interest. Argon was discovered in 1894 
and Moore had read of Sir William Ram - 
say's interest in the missing elements ; so 
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How moving objects or motion pictures are 
transmitted and received by radio is indicated 
in this diagram which is explained on page 
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he wrote to Ramsay of his belief that the 
further development of vacuum -tube light- 
ing would be dependent upon the discovery 
or new elemental gases. 

Sir William with his contemporaries final- 
ly completed their determinations of argon, 
helium, neon, xenon, and krypton. When he 

On the left is shown a "daylight window" in 
use in a photographer's studio. Below, the 
first rotary high- vacuum oil pump, the fore- 
runner of those used today for exhausting 

vacuum tubes. 

Mr. Moore matching colors, using his "arti- 
ficial daylight window." 

came to America he called on Moore and in 
recognition of his prophecy and his work, 
presented to him a champagne bottle con- 
taining neon gas. It was the largest amount 
of the gas then in America and was worth 
at that time a thousand dollars. As the color 
of neon gas, when it is conducting electricity, 
is reddish, Moore when thanking Sir Wil- 
liam said diplomatically, "I hope you dis- 
cover another gas and that it will be white." 
Sir William answered by pushing aside ap- 
paratus on the dark room table, and after 
filling a sheet of paper with many ciphers, 
replied, "Well, if it is in the atmosphere, 
it can only constitute 1- 25,000,000,000 of it." 

USING COMMERCIAL VOLTAGES 
Moore charged some of his old lamps 

with what he called "Sir William's brand "; 
and there was thus produced the first self - 
starting, low -voltage, gaseous- conductor. 
corona lamp. These lamps are now macle in 
many countries and in many types. Fig. 1 

shows this original lamp, which was made 
in 1894, and required more than 220 volts to 
become luminous. This was because the 
conductivity of all gases then known was 
not high ; and therefore it was necessary 
to use either a transformer of an inter- 
mittent- induction circuit to obtain higher 
potentials. This latter method Moore ac- 
complished with his remarkably efficient 
vacuum- break. 

Nevertheless it was highly desirable to 
eliminate all auxiliary apparatus, and pro- 
duce a lamp for 110- and 220 -volt circuits 
which would parallel the wonderful sim- 
plicity of the ordinary incandescent lamp. 
However his lamp was structurally sound; 
so that after it was re- exhausted and filled 
with about a 30 -mm. pressure of the new 
neon gas, the close -fitting negative glow 
appeared over the entire surface of the two 
aluminum spiral electrodes, when an al- 
ternating circuit of low potential was ap- 
plied. (See Fig. 1.) 

Of course, the theory explaining the cause 
of this kind of luminosity is the sane, no 
matter what particular gas or combination 
of gases is used ; hut it differs radically from 
that of all forms of incandescent lamps, the 
light of which is a simple by- product of a 
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hot wire. In the negative -glow or corona 
lamp the circuit is not continuous and the 
electrodes are hardly warm -in fact, often 
at the temperature of the room. It is 
"luminescent" light. The electricity, in flow- 
ing between the electrodes, causes the in- 
tervening gas to be brought to luminescence 
by electronic bombardment. 

THE NEON LAMP - 

Neon gas, which is a by- product of liquid 
air, and constitutes one part in every 66,000 
of the atmosphere, is particularly suitable 
for such lamps, because of the location of 
the highly luminous lines in_its- ,spectrum, its 
inertness and its high conductivity. Its re- 
sistance to current flow is only about 1 -165 
that of air. 

When neon is used as the gaseous con- 
ductor of long positive columns it is a 
highly -efficient light source but when the 
lamp has no positive column and the light 
is all negative glow, it is not efficient. 
Moore made lamps of this general character 
that consumed as high as 100 watts ; and 
described some of them in a paper presented 
through the A. I. E. E. in March 1920.* 
However, a modified line of these lamps was 
shown in a paper to the Illuminating Engi- 
neering Society in September, 1925, which 
seems even more interesting and capable of 
practical application in a great variety of 
fields. The reader's attention is called par - 
ticularly to Fig. 2, which shows the "telo- 
rama," or television lamp, which Moore be- 

4 

The diagram of connections, used in the re- 
ception of moving pictures by radio, with the 

telorama lamp. 

lieves will prove the essential element when 
seeing attachments are on all radio receiving 
sets. They will be one of the important 
factors in the great world- changes, that are 
destined to come in the next decade, and will 
effect our lives to a greater extent than 
have the marvels of the past ten years. 

SEEING BY RADIO 

"Closer contact" of all humanity are the 
key words. We will then hear and see 
everything that is transpiring on the whole 
o f the earth's sur face. It will then be simply 
a matter of choice as to just what you 
will select to see and hear, exactly as you 
may do today with printed matter and radio 
broadcasting. 

In March, 1924, Moore broadcast over 
WJY on the subject of the telorama, or 
seeing electrically. He claims that the best 
way to make the Treaty of Locarno perma- 
nent is to hurry up radio. In fact, it is 
the only hope. Unless the world knows the 
Balkan States better and they know the 

The Moore tube that illuminated Marceau's es- 
tablishment on Fifth Ave. was a close approach 

to "cold light." 

outer world better, war is sure again to 
break out. 

There is abroad a general idea that, the 
more marvelous a new invention, the more 
difficult it will be to understand why it 
produces such marvelous results. It has 
been found that only a very small per- 
centage of the principles disclosed by the 
technical magazines are actually grasped by 
the average reader. It is hoped that the 
following description of the telorama may 
be so clear that every one will have a 
satisfactory understanding of "how it 
works." 

Fig. 3 shows the most essential factors, 
diagrammatically. All objects that are seen 
are continually ' reflecting light, as shown 
at 1. Some parts reflect more light than 
others ; particularly so if the object is mov- 
ing. When this reflected light, which does 
not have a constant intensity, shines on a 
photo- electric cell (shown at 2) the result 
is that through amplifiers radio impulses, 
which also vary in strength, leave the send- 
ing antenna. The receiving antenna passes 
them through amplifiers to the wonderful 
telorama lamp, as shown at 3. This gives 
out an ever -changing light in accordance with 
the received impulses, and it reaches the 
screen as shown at 4. 

Two companion mechanical and optical 
devices are also necessary, the one shown at 
xl, and the other at x2. Many have been 
invented ; but the discs of C. Francis Jenkins 
have less limitations than any other known 
methods. The function of these two devices 
is to properly place the flashes of light, 
brighter and dimmer, first on the photo- 
electric cell at 2, and second on the screen 
at 4, so that a picture there will be made 
up like the one at the sending station, 1. 
If the picture at the sending station is a 
moving scene, it is only necessary that the 
whole scene be sent every sixteenth of a 
second, in order that radio movies may ap- 
pear on the receiving screen. 

THE TELORAMA LAMP 

However, the most important factor neces- 
sary for a telorama receiver is the lamp 3, 
which is so sensitive that it gives out more 
light when the radio impulse is strong, and 
less light when the impulse is weak. It 
corresponds directly with the most important 
factor of the telorama sender ; viz, the 
photo -electric cell 2, which changes light 
pulsations into electrical pulsations. 

- The 
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lamp is the inverse equivalent of the cell, 
and it must be a gaseous -conductor lamp 
with cold electrodes. No form of heated 
filament light can be completely extinguished 
in one -sixteenth of a second ; but with the 
telorama lamp this can be done with ease, 
and thus the appearance of continuous motion 
transmitted to the eye, the same as in ordi- 
nary motion pictures. 

A variety of methods have been evolved 
to prove that this gaseous- conductor lamp 
loses its luminosity almost instantly after 
its supply circuit is broken. In fact, some 
measurements have indicated that only a 
millionth of a second is required. Fig. 4 
shows the lamp located in the plate circuit 
of a simple hook -up. Of course, we will 
have seeing attachments on our ordinary 
house telephones, but doubtless the largest 
field by far is that of radio. 

"DAYLIGHT LAMP DEVELOPMENTS" 
The reader has previously been told of 

the pioneer work Moore did in the realm 
of color, and his correct insistance that the 
light shed from his tubes filled with carbon 
dioxide produced daylight color -values. Some 
of these tubes were 100 feet or more in 
length, and others in the form of compara- 
tively small, portable metal cases -called 
windows. One variety of these artificial day- 
light windows was four feet wide and six 
feet high. Moore had it supported on 
trunions like a huge cheval glass. The high- 
est class of photographers used it, and said 
that the portraits obtained were unsurpassed. 
However, the automagnetic feed valve nec- 
essary with these large tube lamps did not 
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The automatic feed -valve for gas -idled tubes, 
developed by Moore, was a great step forward 

in their evolution. 

lend itself particularly well to portability. 
Moore finally developed a portable and self - 
contained tube lamp as shown in Fig. 7. The 
development of this tube also involves much 
spectrophotometric work ; as indicated in a 
paper presented to the I. E. S., in Novem- 
ber, 1915, which discloses that he developed 
the formula for making the paint used in 
all of the precision photometers in the world 
today. 

Before the United States went into the 
World War, Moore as Vice -President of the 
Orange Chapter of the Sons of the Ameri- 
can Revolution was active patriotically in 
many ways. During the war he found time 
as a "Four Minute" man to make good use 
of his early developed talent as a public 
speaker, by addressing collectively about a 
half million people. He also responded to 
the call to organize the East Orange Rifles 
and served until the armistice. He was also 
Executive Secretary for the State of New 
Jersey, during the great Red Cross Drive. 

(Continued oit page 1607) 
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FIG.t FI G.5 
These sketches show four of Moores most important developments in tubes. They are explained fully in the accompanying text. 

Sec also THE EXPERIMENTER, January, 1926, and RADIO NEWS, September, 1925. 
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New Developments in Radio Apparatus 
By G. C. B. ROWE 

Radio design tends, day by day, toward simpler operation as well as.gracefuLdesign. The set 
owner has a royal road to radio reception, compared with the experimental labor he once had 
to go through. And with the solution of engineering problems comes an era of new taste, in 

the production of the cabinet work that houses radio receivers, gracefully and simply. 

To 

the devotee of excellence in radio, 
whether he be an engineer with an 
alphabet after his name, or a neo- 
phyte making the first plunge, there 

is something inherently satisfying in view- 
ing a piece of work efficiently and harmoni- 
ously done. The former will take most 
pleasure in appreciating the difficulties that 
have been surmounted and the ingenuity 
that has been displayed ; but both will realize 
the attractiveness in a product of radio 
science which can prove its merit ; as well 
as enjoy the harmony in every line of the 
newer radio cabinets, that have outlived the 
period of the grotesque and the flamboyant 
in wood work. - 

This is a period of rapid development - 
not in the science of radio, but in the ap- 
plication of the principles of taste and com- 
fort to produce a commercial product 
worthy of endorsement by a buying pub- 
lic which seeks, no longer novelty, but 
permanence. In this respect, whatever scien- 
tific- :_developments the future may afford, 
radio has entered upon its final stage. 

The newest apparatus offered by manu- 
facturers of foresight appeals to those who 
seek both ease of operation and :a house- 
hold utility that will be permanently satis- 
factory to eye as well as ear. 

. 

portant, because it allows a rough adjust- 
ment with maximum speed, and the fine ad- 
justments to be made with great accuracy. 
Thus it is possible to have each stage very 

1111, III 

This five -tube - receiver 
can be tuned with one 
dial, though each conden- 
ser may be varied sepa- 
rately. The connecting 
cable is seen running 
over the pulleys in front 
of the variable conden- 
sers. - The radio frequency 
transformers are immedi- 
ately behind the latter. 

antenna and the grid circuit of the first tube. 
This cóupler may -be seen ht the lower right - 
hand córner of both the rear and the bottom 
views. Fixed coupling transformers are used 

selective, and still retain single control of the 
main tuning operation. In practice the side 
knobs need be adjusted only when distant 
stations are being tuned in. For all ordinary 
signals the condensers remain in close enough 
synchronism to preclude the necessity of more 
than a single adjustment. 

The knob in the -lower left hand corner 
of the front panel is a selectivity control. 
Actually it varies the coupling between the 

The middle knob varies all three condensers; but the 
independently. 

A SET FEATURING MASTER, INSTEAD OF 
SINGLE CONTROL 

A receiver described in April RADIO NEWS 
provides liníited adjustment of the two end 
condensers, and single control by means of 
the middle dial. The one illustrated in the 
adjacent half -tones carries the idea further. 
Either of the end condensers may be varied 
over its whole scale, independent of the cen- 
tral one. But when the central one is varied 
the other two move simultaneously. This is 
accomplished by an ingenious system of fric- 
tion belts, the tension on which is supplied 
by small spiral springs. Aside from other 
advantages, this makes the three condensers 
self -aligning. Tt is necessary merely to turn 
th central dial to maximum and back to 
minimum, touching the stops at each end, 
in order to bring all three condenser scales 
into synchronism. This arrangement is im- 

two outside ones can be adjusted 

in the output of the- two radio frequency 
tubes. The detector is conventional and has 
special rheostat control. The design of the 
audio frequency transformers is especially 
worthy of note. This may be examined in 
the bottom view of the set. It will be seen 
that the first has a core somewhat thicker 
than the usual commercial types, and that 
the second stage transformer has a core of 
nearly three times the usual thickness. This 
removes the possibility of distortion due to 
"core saturation," and-allows the receiver to 
pass signals as powerful as any ordinary 
loud speaker can handle. Indeed, the signals 
from nearby- stations are so loud that it is 
desirable to cut out the last audio stage for 
most work. This is done by means of the 
speaker switch, which is the left -hand one 
of the two small knobs below the master 
tuning control. The other is the filament 
switch, and controls. the "A" battery supply 
to all tubes at Once. 

The knob on the lower right - of the front 
panel is the .filament rheostat. Another is 
provided inside the set, but this is adjusted 
only once, and remains unchanged in its ori- 
ginal position until a change of tubes is 
made. 

The set is constructed with such care that 
the makers invite users to tune in a station 
by setting the main control at the wave- 
length desired and then turning on the tubes. 

When the use of an antenna shorter or 
longer than usual throws the first dial out 
of synchronism wigth the other two (due to 
the effect of added inductance and capacitance 
in the primary) the coupling adjustment, or 
selectivity. control, should be left near zero. 

Most of the wiring of this set is run beneath the sub -panel, where there is placed also most 
of the smaller pieces of apparatus. 

Photos on this page by courtesy of the Dayton Fan and Motor Co. 
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In this position conditions in the antenna 
circuit will have a minimum effect upon the 
secondary winding in the grid circuit of 
the first tube. In other respects, however, 
the tuning is similar to that of any standard 
tuned radio frequency receiver. 

ATTRACTIVE SIMPLICITY IN TUNED 
R.F. DESIGN 

A receiver which attracts attention by 
virtue of its mechanical construction and 
simplicity of detail is shown herewith. In 
this receiver the radio frequency and audio 
frequency units are constructed on separate 
sub-panels ; and in order to save space and 
simplify the controls there is one gang and 
one ordinary condenser for tuning the radio 
frequency amplifier stages. 

The arrangement of apparatus is also 
noteworthy, as here again is simplicity and 
at the same time neatness in design. The 
two radio frequency transformers, which 
are tuned by the gang condenser, are so 
placed that the leads to them are the short- 
est possible. The radio frequency trans- 
formers are also wound in an unusual man- 
ner, as they have the primary winding wound 
on the same tube as the secondary and in 
the middle of the latter instead of being 
wound over and under it. 

The circuit employed in this receiver is 
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This view of the receiver, the interior of which appears below, shows the pleasing appearance of 
the panel, its two tuning controls and the voltmeter. 

Courtesy of Appleby Manufacturing Co. 

its own sweet way without a thought until 
it just naturally keels over from exhaustion. 

To many fans the thought of grabbing a 
hydrometer and finding out if the battery 
needs charging seems repulsive, for some 

Nos. 1 and 2 are the variable condensers; 3, 4 and 5, radio frequency inductances; 6, R.F. sub -panel; 
7 voltmeter; 8, A.F. Transformer; 9, detector and A.F. sub -panel. 

Courtesy of Appleby Manufacturing Co. 

two stages of tuned radio frequency ampli- 
fication, detector and two stages of audio 
frequency amplification. Oscillations inher- 
ent in this type of circuit, caused by mag- 
netic and capacity feed -back, are retarded 
by feeding the plate potential through the 
primary coils to the first and second stage 
transformers, from the grid end of the 
secondary, and by the introduction of just 
enough losses through eddy currents to sta- 
bilize the circuit. These losses are pro- 
duced by the proper placing of the second 
radio frequency transformer in relation to 
the metal shielding. It is not possible to 
arrive at this position mathematically but 
only through experimentation. 

This receiver has a wave -length range 
that is above and below any of the wave- 
lengths used by broadcast stations in this 
country at the present time. It can be 
tuned from 185 meters to 570 meters; and 
the reception is said to be clear and effi- 
cient over the whole range. 
KEEPING POSTED ON YOUR BATTERIES 

One of the unescapable chores of own- 
ing a radio set -few though they are 
nowadays -is the attention- that must be 
p aid t o the batteries supplying 
the current to the tubes in the receiver. How 
often have we heard the lament, "Oh, why 
didn't I charge my storage battery last 
night ?" The answer, in nine cases out of 
ten, is that the battery is allowed to go on 

strange unknown reason. Why this is so 
we will not házard even a wild guess, but 
alas, such is the case. However for those 
gentlemen, who have the anti -hydrometer 
complex, there has lately been introduced a 
remedy. 

This remedy is shown in the accompany- 
ing illustration. The panel meter with the 
double scale should prove to be a boon to 
the gentlemen with the complex that we men- 
tioned above. On the left side of the scale 
is indicated what the battery is doing; i. e. 
whether it is discharging or being charged. 
This is a great advantage, for many times 
the battery charger is in the cellar along 
with the storage battery and the set is up- 
stairs. Now it is entirely possible for a sys- 
tem, of switches to be devised so that, by 
merely throwing a switch, the battery is put 
on charge and the rate may be observed by 
means of this meter. 

But we can hear our friend with the com- 
plex mutter, "How does that save my pok- 
ing a hydrometer into the battery ?" He 

(Continued on page 1611) 

d 
Again this month RADIO NEWS is 

obliged to reject the publication of 1,780 
lines of advertising, because of false or mis- 
leading statements, grossly exaggerated 
claims, or because the article in our opinion 
was without merit. This represents a total 
of more than four pages of advertising, at 
a cash value of $4,450.00. 

The RADIO NEWS LABORATORIES' 
Seal of Approval is your guarantee that the 
article bearing it is electrically and me- 
chanically worthy. Seals are not issued on 
the general reputation of a manufacturer, 
but only after actual inspection and test of 

the apparatus in our Laboratories. 

Voltmeters and ammeters, 
such as the recent designs 
shown above, have many uses. 
At the left, a panel voltmeter; 

right, a panel ammeter which, at a touch of the button, will 
register the condition of the storage battery. The largest meter 

is a five -in -one combination voltmeter and ammeter. 
Photos by courtesy of the Cellokay Mfg. Co., Hoyt Electri- 

cal Instrument Works, Weston Electrical Instrument Co. 

www.americanradiohistory.com

www.americanradiohistory.com


1546 

A 110 -Volt Filamentless Tube 
By A. N. LUCIAN, Ph.D. 

The author of this interesting article on a new type of vacuum tube, for re- 
ceiving radio impulses, has for many years devoted his time to the study of 

all types of tubes and their construction. 

AGREAT deal is now written and 
speculated about the practical possi- 
bilities of vacuum tubes operating 
directly or indirectly from the 

house -lighting circuit. The first reason for 
this flood of discussion, perhaps, is a per- 
fectly natural desire to do away with such 
cumbersome and expensive adjuncts as stor- 
age and dry -cell batteries, chargers and 
eliminators, which accompany almost every 
set now on the market. The second reason 
may be traced to the fact that a great many 
keen experimenters have, for some time past, 
been working toward a solution of this prob- 
lem; and news of their work, or of their 
dreams (mainly the latter), has leaked out 
to the outside world. 

The first reason mentioned above is bound 
up with inherent limitations of the ordinary 
vacuum tube, universally used in radio work. 
Any tube in which the source of electron 
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Fig. 4. In this tube Dr. Lucian heats the 
metal thimble, from the concave side, with 
110 -volt house current. It takes the place of 

a filament. 

emission is a filament, enclosed in a vacuum 
chamber, is subject to serious disadvantages. 
Among these, the more important ones are 
the following: 

DRAWBACKS OF FILAMENT TUBES 
(1). The life of the tube is dependent 

entirely upon the life of the filament, which 
is generally rather short. 

(2). The filament requires a perfectly 
steady source of direct current, supplied 
usually from a storage battery. 

(3). The storage battery brings with it 
the additional trouble and cost of battery 
charging. 

(4). If the filament should, by accident, 
be burned out at any time before the normal 
term of its active life, the entire tube must 
be replaced; thus forcing upon the radio 
p_ublic a burden of expense, continually in- 
creasing with the number of tubes used in 
the average set of today. 

(5). The use of 6 -volt A.C. stepped down 
from the house current is, in general, im- 
possible without introducing the hum of the 
60 -cycle current. Use of either A.C. or D.C. 
house current introduces cumbersome and ex- 
pensive apparatus. 

Other limitations and drawbacks of the 
present -day tubes are so self- evident it is un- 
necessary to enumerate them. The inadequacy 
of the filament -type tube is most forcibly 
attested by the ever -increasing number of 
"A" and "B" battery eliminators. 

Prof. Morecroft, in his book on "Prin- 
ciples of Radio Communication," (Page 379) 
discusses the use of a so- called "equi- poten- 
tial" cathode, as shown in Fig. 1. C is a 
thimble, made of a suitable metal, within 
which is enclosed the heating coil H, one 
end of which is grounded on C, and which 
is fed by suitable current from the source 
S ; the amount of current, and hence the 
heat developed in the coil H, being con- 
trolled by the rheostat R. The other sur- 
face of C is coated with the well -known 
Wehuelt oxides, so that a moderate tempera- 
ture, ranging from 700° to 1000 °C. is suffi- 
cient to cause a copious emission of electrons. 
This type of equipotential cathode was 
known for a long time before the publica- 
tion of Morecroft's book, to physicists who 
employed similar cathodes to obtain a stream 
of electrons of uniform velocity through- 
out. 

The writer used, prior to 1918, similar 
cup- shaped cathodes coated. with Wehuelt 
oxides and heated by coils placed adjacent to 
the concave face of the cathode, and was 

Fig. 3. At the left is shown Dr. Lucian's 110 -volt tube which is heated by an external element 
(see Fig. 6) and on the right is shown the tube depicted diagrammatically in Fig. 4. 

Assistant Professor of Physics, University of Pennsylvania. 
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Above, two of Dr. Lucian's tubes. Right, the 
earlier model (Fig. 4). Left, the later type 

(Fig. 6.) 

able to exhaust such X -ray tubes to a very 
high degree of vacuum; in fact, high enough 
to withstand potentials of 100,000 volts. 

One form of such a cathode is shown in 
Fig. 2. C is the concave metallic cup, seated 
on the supporting member M. G is a fine 
mesh gauze attached to the surface of 
cathode C, and the Wehuelt oxides O are 
deposited on the gauze. In some of these, 

PORCELAIN LEADS TO HEATER 
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Fig. 6. In this type of tube the thimble is 
coated on the inside and heated by the external 
heating element. The grid and plate are in- 

side the thimble. 

the heating coil and a cup- shaped cathode 
were enclosed in the vacuum ; in some others 
the heating coil was placed in the open air 
and adjacent to one face of the cathode, 
which formed a vacuum- tight partition or 
wall between the vacuum chamber : and the 
outside air: The tubes to be described in 
this article make use of this early conception 
of the writer. ' 

In the accompanying Fig. 4 is shown x 
somewhat diagrammatic vertical section of 
the first type of tube. It will be seen that 
the metal thimble, one face of which is 
coated with the electron- emitting oxides, has 
a flare of special material attached to it, and 
joined to the glass in the form of a ring 
seal. This material has the same thermal 
coefficient of expansion as glass ; hence the 
seal is never under strain, whether the tube 
be cold or hot. The heating unit consists 
of a non - inductively wound coil of wire, . 
with a hollow core, dipped in cement which 
gives it rigidity and also provides insulation. 
\\Then the heater is supplied with electric cur- 
rent from any source whatsoever, A.C. or 
D.C. of any voltage desired or available, the 
unit is raised to a suitable high temperature. 
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Fig. 5. The circuit diagram of a receiver using the Lucian tubes is no more complicated than 
that of an ordinary type of receiver. 

This heat is immediately_ transferred, by the 
well -known process of conduction, radiation 
and the convection of air currents, to the 
metal thimble which in turn heats the layer 
of oxide on its other face. 

As soon as the temperature of the oxide 
coating is raised to about 500° or 600° C., it 

Fig. i shows an `equì- potential" vacuum tube. 
C is a metal thimble; H, a heating coil con- 

trolled by the rheostat, R. 

begins to emit copious streams of electrons, 
and the tube is now ready to operate, since 
we have an element (supplanting the fila- 
ment of the ordinary tube) which supplies 
us with our working agent ; viz. the electron. 
It is of course, obvious that the transmission 
of heat from the heater to the thimble does 
not take place instantaneously. With the 
tubes which have been actually placed in 
working sets, signals become audible within 
about one minute after the current is turned 
on. By proper modification of the physical 
dimensions of the thimble, it will be possible 
to cut clown this time lag to less than half 
a minute. It will also be observed that 
the heat transferred to the thimble will not 
be confined to the lower end of it, where 
the electron- emitting oxide coating is placed, 
but will travel along the entire length of 
the thimble as far as to the metal -to -glass 
joint. This means, not only danger to the 
joint, but also actual waste of electrical 
energy in producing heat, in places where 
heat is not needed nor desired. 

INSULATING THE HOT CATHODE 
To overcome this condition an investiga- 

tion of possible thimble materials was made, 
and finally a metal was chosen which pos- 
sesses an extremely low heat -conductivity 
(and naturally a correspondingly high 
electrical- resistivity), so that while the lower 
end of the thimble is kept at a bright red 
heat the upper portions showed no visible 

degree of temperature. Furthermore, to 
make sure that no appreciable quantity of 
heat could reach the metal -to -glass seal, 
one or more discs made of a metal of ex- 
tremely high heat -conductivity, such as 
copper, are placed approximately half -way 
between the active portion of the thimble 
and the metal -to -glass joint. One function 
of this disc is to pick up any heat that may 
travel up the length of the thimble, and 
radiate it away, thus keeping the seal above 
it at a normally low temperature. 

Another important factor in the choice of 
thimble material is the well -known physical 
phenomenon that a great many metals are 
actually porous to gases, especially when 
they are hot. We may get a rough mental 
picture of this phenomenon, if we picture 
to ourselves. a wall made up of a large 
number of billiard balls piled together as 
tight as possible, but with no cement or 
filling in between. These billiard balls rep- 
resent the .molecular aggregates of a solid 
metal. Now if we have a blast of fine sand 
directed against such a wall, the obvious re- 
sult is that a great many sand particles will 
get through the wall. The sand particles 
represent molecules of gas. It is thus easy 
to see why a solid metal, which forms a 
partition wall between a vacuum and the 
outside air, may easily let some gas mole- 
cules go through. It will be noted that 
most metals are actually porous to such light 
gases such as hydrogen. Examples of such 
metals are platinum, palladium, etc. But 
this is not true for air. It is possible to 
select metallic substances which are per- 
fectly impervious to the passage of air 
through them. This has been satisfactorily 
demonstrated in these tubes, where thimbles 
built and sealed into exhausted vacuum tubes 
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have been operating for months and years 
without any sensible depreciation of the 
vacuum. 

USE OF HOUSE LIGHTING CIRCUIT 
It will be observed that the rest of the 

tube shown in Fig. 4 is very similar to a 
standard tube, with cylindrical elements. 
However, it should be appreciated that the 
heating circuit, which is usually supplied 
from the house mains, is placed on the 
upper end of the tube, entirely separated 
physically, as well as electrically, from the 
operating end of the tube. The operating 
end of the tube is enclosed within a regular 
standard base, which fits the standard socket 
of the ordinary set. The plate and grid 
leads are in their proper places; but since 
no filament exists in this tube, the cathode 
lead is brought down to the negative fila- 
ment lead and the two filament leads are 
preferably short -circuited. This, of course, 
is done within the base of the tube, so 
that no change is required in using this 
tube in an ordinary set, except the provision 
of suitable cables and standard connectors 
from the house wires to the heating element. 
The connectors to the heating element are 
so designed that they are easily detachable 
from the tube, so that when a heater burns 
out and the tube temporarily stops function- 
ing, an inexperienced operator can take the 
old heater out and replace it with a new 
one in a few minutes. It might be worth- 
while to mention that the life of a heater, 
is about as long as that of the filament in 
the ordinary 201 -A type of tube. 

Fig. 2 represents a cup- shaped cathode used 
by the author in X -ray tubes. M supports C, 
the cup, on which is wire gauze, G, coated with 

oxides, O. 

GRID AND PLATE INSIDE 
After discussing the first type of tube 

more or less fully, it is not necessary to 
dwell on the details of the second type, shown 
in Fig. 6. Here the order of the elements 
is completely reversed, but the principle of 
a thimble- cathode, heated by an outside 
agency or source of heat is still retained. 
It will be noticed at once that the cathode 
thimble is made a great deal larger in 

(Continued on page 1608) 

A neutrodyne receiver using five of the Lucian filamentless vacuum tubes. 
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The New B -6 Donle Detector 
By H. P. DONLE 

Radio enthusiasts, no matter what their rating, will be interested in this new detector tube in- 
vented by Mr. Donle, who tells about it in a very interesting manner, 

HERE is a brand new thing 
in radio -not merely another 
tube. Mr. Donle, the in- 

inventor of the Sodion tube, is per- 
haps one of the greatest living 
vacuum tube experts in the world 
today, having to his credit -over 100 
patents on radio tubes alone. He 
has done a great deal of research 
work along these lines. 

The new Donle Detector does a 
number of astonishing things. For 
instance, we have a set in the lab- 
oratories that, when tuned in to a 
Chicago station, can not be heard 
even with headphones. By replac- 
ing the best detector tube we could 
find on the market with a Donle 
detector tube, the signals were 
brought in on the loud speaker - 
an astonishing performance. 

Those interested in DX work, 
and those who wish to bring in the 
distant stations, will find the new 
detector tube of great interest. The 
new tube is highly efficient on weak 
signals, although it gives no im- 
provement over present -day tubes 
on the loud signals.- EDITOR. 

:.:.,,11,1io,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,1i,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

THE majority of radio enthusiasts, 
who have either built a radio re- 
ceiving set or bought one ready -made, 
are vitally interested in any method 

of increasing their radius of reception and 
the volume of their received signals. The 
means whereby this can be done, in the 
majority of cases, are decidedly limited; 
for this increase must in all cases be secured 
without loss or sacrifice of signal quality and 
without the addition of other controls. 

To secure an increase in volume- sensitivity 
of a receiving system usually implies con- 
siderable additions and alterations to the 
circuit, in both radio and audio stages. 

There is one way, however, in which these 
very desirable improvements may be secured, 
by the simple substitution of a "sensitive 
detector" for the ordinary "hard" tube; and 
thus, without any changes in the circuit, 
the radius of reception and volume of signals 

secured with the outfit will be greatly in- 
creased. Furthermore, a considerable im- 
provement will be secured in tone quality 
from the set. 

There have been several types of "sensi- 
tive" detectors used in the last few years, 
but only two of these have ever been suffi- 
ciently satisfactory to become popular. These 
are: first, the gas detectors such as the 
UV -200; and, second, the alkali -metal de- 
tector known as the Sodion. All detectors 
in which a gas such as argon is used require 
critical adjustments, and frequently a large 
filament current. The critical adjustment of 
this type of detector is a decided disad- 
vantage, because with the average radio set 
it is not practical to make these adjust- 
ments and, furthermore, these gas detectors 
do not give the quality of signals which 
can be secured by a properly- designed 
detector. 

The Sodion detector gave far more satis- 
factory results than any detector used pre- 
viously, on account of its simple and broad 
adjustment and its quality of signal. But 
for various reasons this detector has been 
withdrawn from the market. 

NEEDS NO CRITICAL ADJUSTMENT 

A new detector has been developed by the 
writer which gives very satisfactory results 
under all conditions : it is more sensitive 
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Fig. 3. Here is plotted the intens ty of the 
signal at various values of grid voltage. 

than any detector previously used, it does 
not require critical adjustments, and it gives 
that round, full quality of tone so desirable 
in a receiving set. The adjustments of this 

Fig. 1. The elements of the B -6 tube are shown at the left; the glass tube is next; the resistance 
that is in series with the filament is then shown wrapped around the glass and last is the fin- 

ished tube. Photo by courtesy of Donle -Bristol Corp. 

tube are so broad that it may be inserted 
in any standard receiving set, which has 
previously been operating with a hard tube, 
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Fig. 2. The static characteristic curve of the 
Donle B -6 detector tube is reproduced above. 

without even altering the rheostat. In fact, 
with this new tube, the adjustment of the 
rheostat is a factor of minor importance and 
may be eliminated entirely, particularly if 
the value of "B" potential applied to the 
tube is properly adjusted. 

The structure of this new tube is very 
simple and much like that of any ordinary 
tube, as shown in Fig. 1. The essential 
parts and their arrangement are as pre- 
viously stated, quite ordinary. The extreme 
sensitivity and quality of signals, secured 
from this tube depend, not so much on the 
structure, as on the gas contained in the 
bulb, which for patent reasons may not be 
completely described at the present time. 

AUTOMATIC CURRENT CONTROL 

In practice the resistance "R" is wrapped 
around the neck of the tube and is con- 
nected in series with the filament. This re- 
sistance plays an important part in the tube 
operation and has a distinct bearing on the 
blunt filament- current characteristic. The 
potential across the terminals of the filament 
in this tube is only 1.1 volts, but the poten- 
tial across the outer terminals of the tube 
base is 5 volts. The difference between these 
two values is taken up in this resistance 
"R ". The resistance consists of a short 
length of wire having a high temperature - 
coefficient of resistivity, and tends to main- 
tain the filament current constant with vary- 
ing battery voltages ; thus practically elimi- 
nating one of the most disagreeable features 
connected with the use of a sensitive de- 
tector, that of critical filament -current ad- 
justment. 

The static characteristic of this tube is 
in many ways similar to that of any other 
tube, particularly to one in which ionization 
exists. Its curves are shown in Fig. 2, and 
were taken under the usual conditions. The 
particular point of interest in connection 
with these curves is that contrary to the 
usual idea, detection does not take place 
at a sharp kink or bend in the static char- 
acteristic. 

In Fig. -3 the intensity of the received 
signal is shown, taken at various values of 
grid potential with a constant value of ap- 
plied signal, this latter value being measured 
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from the positive end of the filament. This 
curve indicates that the maximum response 
is secured at a point on the static character- 
istic at which there is no abrupt bend, and 
detection is due to another factor entirely. 

ELIMINATING GRID -LEAK AND 
CONDENSER 

Fig. 3, described above, which shows the 
intensity of signal at various grid voltages, 
is quite interesting because it indicates the 
very large signal which can be secured from 
this tube without the usual grid -leak and 
condenser. In order to show the relative 
magnitude of signal, detected with and with- 
out grid -leak and condenser, the signal with 
the grid -leak and condenser, taken for the 
sanie value of applied signal, is shown on this 
curve by the crossed circle. The compari- 
son of these two methods shows a consider- 
able variation for signals of different in- 
tensity; nevertheless, in general equally good 
results will always be secured with this 
tube without a grid -leak and condenser, par- 
ticularly with the use of a potentiometer, 
which allows the grid potential to be fixed 
at the most appropriate value. 

1549 

The circuit diagram of a receiver in which is incorporated the Donle B -6 detector tube. Notice the 
rheostate in the plate circuit to vary, the voltage. 

slightly lower signal than on the "hard" 
detector. 

The means whereby these last curves were 
obtained may be of some interest. The 

How the apparatus was connected to obtain the curves in Fig. 4. The variable distance is between 
the two inductances at the left. 

SENSITIVITY ON WEAK SIGNALS 

The matter of greatest interest in con- 
nection with this tube is its performance 
under actual operating conditions ; that is, 
the output which it will give for applied 
signals of different intensity, and how it 
compares under these conditions with the 
usual detector. The results of such a test 
are shown in the curves of Fig. 4 which 
shows the response in telephone current, or 
current supplied to the audio amplifier sys- 
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These curves show that the B -6 gives a greater 
output over most of the range than an ordin- 

ary hard detector tube. 

tem, given in arbitrary units for applied 
signals of varying intensity both with the 
new sensitive detector and with a typical 
"liard" tube. These curves indicate a very 
great gain on weak signals, decreasing as 
the signal increases, until both tubes give 
substantially the same results on the strong- 
est signals. The point, however, where the 
performance of these tubes becomes nearly 
equal, is at a signal intensity which has 
practically saturated each tube; saturation 
occurring on the "sensitive" detector at a 

circuit used is shown in Fig. 5, where the 
signal is secured from a buzzer -excited 
wavemeter placed at some distance from 
the detector testing circuit, and arranged 
so that its relation in regard to the in- 
ductance in the latter circuit may be readily 
altered. The grid circuit of the detector 
is connected to the usual type of capacity - 
inductance circuit. 

The output of the detector passes into an 
ordinary two -stage audio amplifier. The out- 

put of this audio amplifier is connected to 
a loud speaker which is in series with the 
primary of a transformer. The secondary 
of this transformer is connected to a micro - 
ammeter through a crystal detector. This 
transformer is used for the purpose of 
separating the A.C. and D.C. components 
in the plate circuit of the audio amplifier, 
in order that the micro- ammeter may in- 
dicate only the alternating component, which 
is rectified by the crystal detector and in- 
dicated as a direct current on the meter. 

D ADIO NEWS has been favored in " 1111II1'a 

i` 
be- 

ing able to obtain for experimental use 
several of the new B -6 Donle tubes described - 
in this article; and tests are now being con- 
ducted by the RADIO NEWS LABORA- 
TORIES for the purposes of developing =_ 

special circuits utilizing to its fullest value 
the remarkable sensitivity of these detectors. 
As soon as these have reached a suitable 
stage, they will be laid before our readers in 
a special article that will be of interest to 
every set builder and other DX seeker. 
1111111111111111111111111111111111111..111131111111111111111111111111111111111111,1.111,1111111111111111 11.111111M, 

This circuit is exceedingly simple and 
allows direct comparisons to be made of 
various types of detector, the results of 
which may be read directly upon a meter, 
thus eliminating the uncertainty and errors 
accompanying the use of audibility measure- 
ments. Furthermore, slight differences in 
operation which would be difficult and al- 
most impossible to detect by means of 
audibility measurements are most clearly 
indicated with this circuit. The horizontal 
scale of Fig. 4 shows the distance between 

(Continued on page 1594) 

The apparatus used for obtaining the comparison curves in Fig. 4 in Mr. Donle's laboratory. 
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How Radio Tubes. Are Evacuated 
By DR. C. B. BAZZONI* 

This is the second part of an article on the various types of pumps used for obtaining high vacua 
in radio tubes. The first part of the article appeared in the March issue of RADIO NEWS, and 

deals with the simpler types of pumps. 

DISCUSSING, in Part 1, how to 
evacuate radio bulbs, we classified 
the various types of air pumps which 
are used for this purpose and de- 

scribed a method practical for amateurs in 
such work. We saw that the oil- sealed 
rotary mechanical pumps are the best now 
available for steady operation under shop 
conditions. These pumps, properly handled, 
can be depended on to give a vacuum of 
one one -thousandth of a millimeter of mer- 
cury, which is roughly one -millionth of the 
normal atmospheric pressure. Where a bet- 
ter vacuum than this is desired, as in most 
investigational work, mercury air pumps of 
the Sprengel pattern may be used. The 
Sprengel is the type of pump which we de- 
scribed as useful for amateurs on account 
of its cheapness and efficiency, but is too 
slow in action for the professional labora- 
tory. The professional research worker must 
employ pumps belonging in Classes 6, 7 or 
8 (See March RADIO NEWS, page 1282) 
namely, rotary mercury pumps of the Gaede 
pattern, mercury jet diffusion pumps of the 
Langmuir pattern, or rotary cylinder mole- 
cular pumps of the Holweck pattern. 

Gaede's rotary mercury pump is really a 
high -speed continuously- acting Sprengel 
pump. It consists of a drum of porcelain 
or iron, about 8 inches in diameter, of com- 
plicated internal construction, arranged to 
rotate in an enclosing cylinder. Drum and 
cylinder are somewhat more than half full 
of mercury. The rate of rotation is about 
twenty revolutions per minute. Fig. lA 
gives a side view of this pump, cut down the 
middle. Fig. 1B shows how the device 
operates. It is obvious that the construction 
of a drum so complicated as the one in this 
pump represents a triumph in the art of 
porcelain manufacturing -a triumph for 
which, naturally, a high price is charged. 
The air from the receptacle which is being 
evacuated enters through the inverted goose 
neck (Fig. 1A) and then passes through 
the hole Hi , into the chamber C. When the 
drum as shown rotates counter -clockwise, 
chamber C (Fig. 1B), increases rapidly in 
size. When C has passed over to the posi- 
tion shown in the drawing C1, the hole H5 
is sealed under the mercury and, as the ro- 
tation is continued, the contained air is 
pushed along through the narrow spiral tail, 
being finally shoved out at E where it is 

This illustration shows transmitting tubes being evacuated by means of the Langmuir mercury - 
vapor pump. Photo by courtesy of the General Electrsc Co. 

Professor of Experimental Physics, University of Pennsylvania. 

taken away by an auxiliary pump. This 
action goes on continuously -as soon as one 
spiral chamber is _,sealed off beneath the 
mercury another takes its place due to the 
rotation. 

Fig. lA represents the actual construction 
of the drum, but Fig. 1B is a schematic dia- 
gram only. A distinct effort of the imagi- 
nation is required to follow through the 
action of this pump from an inspection of 
the figure. When properly understood, how- 
ever, the action is seen to be essentially like 
that of the Sprengel pump, although much 
faster. 

It is evident from Fig. lA that if the 
pressure in the delivery chamber is higher 
than that in the inner chamber C by more 
than the difference of head h (about half 
an inch of mercury) air will bubble in 
through the opening and stop the pumping 
action. This pump therefore requires a 
"fore pump" or preliminary pump in series 
with it. The fore pump must be able tó 
keep the pressure in the chamber E below 1 

centimeter of mercury. For this purpose a 
small, motor -driven, rotary oil pump, such as 
was described last month, can be used. These 
two pumps in series form a rapid and effi- 
cient system. It is possible in this way to 
produce a vacuum as low as .00001 -mm. of 
mercury. Under the best conditions a five - 
quart bottle may be evacuated to this de- 
gree in fifteen minutes. The evacuated 
space will, of course, be filled with vapor 
of mercury, at the pressure (usually about 
one one -thousandth of a millimeter) corres- 
ponding to the temperature, unless means are 
taken to remove it. The necessary means 
for removing the mercury will be discussed 
a little later in this article. 

The Gaede mercury pump is historically of 
great importance : since it was the first 
rapid -acting high- vacuum pump and since, 
through its use, physicists were enabled to 
make a number of important discoveries. 
Although still used sometimes in laboratories, 
it has been largely superseded since 1915 by 
pumps of Class 7- Langmuir mercury jet 
diffusion pumps -which are cheaper and 
simpler than Gaede pumps, as well as more 
effective. One great objection to the Gaede 
pump lies in the fact that more than forty 
pounds of mercury are necessary to fill it to 
the proper level. 

THE JET CONDENSATION PUMP 

We have referred for descriptive purposes 
to the Langmuir pattern of pump as a 
"mercury -jet diffusion pump." However, 
speaking strictly, Langmuir's pump is best 
called a "mercury -jet condensation pump," 
the term "diffusion pump" being reserved 
for a pump of a somewhat different type 
which we shall not describe here. Fig. 2 
shows the earliest pattern of condensation 
pump described by Langmuir. The pipe E 
is to be connected to a fore pump capable 
of producing a pressure as low as .01 -mm., 
such as one of the motor- driven rotary oil 
pumps. The vessel which is to be evacuated 
is attached at R. In the flask A is a small 
quantity of mercury -less than a pound - 
which can be heated from below by a gas 
flame or electrical heater. Under the re- 
duced pressure produced by the fore pump 
the mercury boils readily, the molecules fly- 
ing off with very high speeds, because there- 
are few air molecules to interfere with their 
motions. - 

As a result of this action a stream of 
vapor, consisting of high speed mercury 
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An elaborate vacuum pumping system is maintained by the Bureau of Standards in Washington, for 
experimenting with radio and other vacuum tubes. 

Harris & Ewing. 

molecules, is produced upward through 
the tube B. This stream shoots out into the 
space C, where much of it is condensed 
against the water cooled walls. The re- 
mainder of the vapor passes up into D and 
condenses there. The condensed mercury is 
returned to A through the side drain tubes 
without loss so that the same mercury is 
used indefinitely. 

MECHANICS OF GASES 
In order to understand the action of this 

pump it must be recalled that the molecules 
of all gases and vapors are moving about 
with an irregular, haphazard motion the av- 
erage speed of which is very high. Since the 
heat energy of the gas is resident in this 
motion, the value of the average speed de- 
pends on the temperature, but even at ordi- 
nary temperatures an average speed of 35 
miles per second may be reached. The 
average distance traversed, before the motion 
of a molecule is terminated by collision 
with another molecule, naturally depends on 
the number of molecules present in the space, 
that is to say, on the pressure -the lower 
the pressure the greater the average distance 
traveled. It is evident that as a result of 
this irregular motion the molecules in the 
vessel being evacuated will all, sooner or 
later, shoot up to and through the opening 
around the top of tube B. Under ordinary 
conditions this would not cause the pressure 
R to become less -since as many molecules 
would work in through the opening on the 
average as worked out. 

When, however, the mercury jet is in ope- 
ration filling the tube C with an enormous 
number of upward moving, heavy, projectile 
molecules all the gas molecules coming out 
are swept upward but no molecules (or very 
few) can work downward. Thus the recep- 
tacle R is gradually robbed of its molecules. 
It is evident from this explanation that, in 
the long run, every one of the molecules 
might conceivably be thus removed from R. 
This type of pump is, therefore, theoretic- 
ally superior to the types which we have de- 
scribed earlier in this article, for in them 
the evacuation depends on successive expan- 
sions of the air in the container and some 
air must always be left there as a residue. 

The action of the condensation pump is not 
so entirely mechanical as has been indicated 
above. The efficiency of the evacuation is 
connected in some way with the rapidity and 
completeness of the condensation of the 
mercury on the walls of the tube. This point 
is not one into which it is necessary to enter 
at this point. 

Mercury condensation pumps have been 
made in a great variety of patterns. All 
are however in essentials like the one shown 
in Fig. 2. Some are built of metal -welded 
sheet steel being used for this purpose be- 
cause iron is not acted on by mercury -but 

most are made of a special glass. Glass 
pumps of this type can be bought at prices 
ranging from $12 to $30. In order to use 
condensation pumps, a forepump with motor 
's necessary, as we have already said, cost- 
ing about $85. The combination, at about 
$100, gives its possessor a vacuum system 
of the highest class, capable of producing 

-*E- FORE 
PUMP 

WATER OUT 

R- VESSEL 
BEING - 

EVACUATED 

G. 

THERMOS 
'BOTTLE 

"-WATER IN 

B 

A 

FIG- 2 
I-BUNSEN BURNER 

The earliest pattern of the mercury jet-con- 
densation pump, which was developed by 

- Langmuir. 

very rapidly the vacua used in any radio 
tube on the market. Such a system, properly 
handled, will produce a vacuum of .000001- 
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mm. For the very highest vacua the art 
of handling is, of:'c'ourse, not too simple - 
skill and experience are required. 

FREEZING THE MERCURY VAPOR 

Since the mercury in this device is hot, 
it becomes more necessary than before to 
take steps to get rid of mercury vapor from 
the evacuated vessel. If this is not done 
very low pressures cannot be reached. The 
easiest way to remove the mercury vapor 
is -to freeze it out. This can be accom- 
plished by putting a freezing mixture, con- 
tained in a pint thermos flask, on the glass 
trap G (Fig. 2). If nothing better is avail- 
able salt and ice (1 part by weight of salt 
to 2 parts of ice) properly crushed together 
may be used giving a temperature of 0° 
Fahrenheit. At this temperature the pres- 
sure of the mercury vapor will be .00003 - 
mm., which is low enough for many pur- 
poses. The pressure of water vapor at this 
temperature, however, is nearly a millimeter 
so that great precaution must be taken to 
absorb the water vapor, which is always 
present. This can be done with phosphor- 
ous anhydride, a white powder with an in- 
tense affinity for water, which can be placed 
in a bulb attached to the pump or to the ves- 
sel being pumped out. In laboratories it is 
customary to use liquid air in a thermos 
flask on trap G, instead of salt and ice. The 
liquid air evaporating in the bottle will pro- 
duce a temperature of about 300° Fahren- 
heit, at which the pressures of both mercury 
vapor and water vapor are so low as to be 
imperceptible. A vacuum obtained in this 
way through the use of liquid air is gen- 
erally called a "liquid -air vacuum " -a term 
frequently seen in scientific literature. 

The mercury vapor condensation pump not 
only produces very low vacua, but also 
works very rapidly. Its speed may be as 
much as twenty times as great as that of 
the rotating Gaede pump, or even greater 
under the best conditions of operation. In 
order to get first -class : results in evacuating 
radio bulbs with such an outfit,. the greatest 
care must be taken to ,have all connections 
made tight with sealing wax as described 
in our last article and also to use heat judi- 
ciously on the bulbs and on-all the glass parts 
of the outfit during the pumping down. 

MOLECULAR PUMPS 
We now come to the description of pumps 

of Class 8- molecular pumps. These in- 
struments are of great interest, because of 
the peculiar principle on which they work, 
and because of their speed, efficiency and cer- 

(Continued óßt -page, 1580) . 

Above is "shown Gaede's Rotary Mercury pump. O jar-the outer case; D, the drum; R, vessel be- 
ing evacuated; S, shaft; and B, sealed stuffing boxes. The other letters are explained in the text 

on the preceding page. 
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The neat, symmetrical appearance of this receiver, as shown in the vertical view above, should appeal to the constructor. Together with the large 

diagram on page 1553, showing every connection, this will make the task of layout simple. The numbers on the illustrations and the wiring diagram 

correspond to those given in the index under the big schematic diagram on the facing page. 

Selectivity Par Excellence 
By the Staff of Radio News Laboratories 

The demand for ultra -selective receivers is increasing day by day. The congestion of the ether 

lanes in large cities makes the reception of broadcast concerts anything but enjoyable, unless 

the listener -in is equipped with a very selective receiver. The receiver described in this article 
certainly fills the bill. 

IN the March issue of RADIO NEWS a 
new type of receiver was explained, in 
an article by Sylvan Harris entitled 
"An Automatic Double -Range Re- 

ceiver" (page 1287). The principles involved 
in the design and operation of this re- 
ceiver are not exactly new ; they have been 
known for a long time, but we feel sure 
that this is the first time the principles of 
closely -coupled circuits have been utilized 
in radio receivers for broadcast reception. 

The operation of that receiver depended 
upon the phenomena attached to the ele- 
mentary circuit shown in Fig. 1. This figure 
shows an alternating- current generator, E, 
connected in series with a variable condenser 
and the primary of a closely -coupled reson- 
ance transformer. The secondary also of 
this tuned transformer contains a variable 
condenser. 

PRINCIPLE OF THE CIRCUIT 

When an electromotive force is impressed 
on the primary, as at E, and the two cir- 
cuits are tuned to exactly the same fre- 
quency, the secondary circuit will be simul- 
taneously resonant to two frequencies, one 

of which is higher, and the other lower 
than the natural frequency to which the 
circuits are tuned. 

To simplify matters, and to explain this 
more clearly, let us suppose that the in- 
ductance in the primary circuit is exactly 
equal to that in the secondary circuit, and 
that the capacity in the primary is always 
equal to that in the secondary. In other 
words, the primary and secondary coils are 
identical with regard to self- inductance, and 
the variable condensers are also identical and 
worked on the same shaft and by means of 
the same dial. 

The two circuits will always, then, be 
tuned to the same natural frequency separ- 
ately. That is, if we open the secondary 
circuit, the natural frequency of the primary 
will be that corresponding to the induct- 
ance and capacity in the primary; or, if 
we close the secondary circuit and open the 
primary, the same will be true of the sec- 
ondary. The two circuits are tuned separ- 
ately to the same frequency (or wave- 
length) . 

TWO DISTINCT FREQUENCIES 
When, however, both circuits are closed 

Besides its selectivity, this receiver is admirable for its simplicity. As the front -panel view shows, 
there are only two tuning controls, which log identically, and a potentiometer. 

(on account of the mutual inductance exist- 
ing between the primary and secondary, and 
without going very deeply into the com- 
plicated theory) it will be found that the 
frequency at which the current is greatest 

CONDENSERS LOCKED 
TOG ET HER 

CLOSE 'COUPLED 
r 

FIG. I 

The operation of the set is based on the phe- 
nomena in the coupled circuits shown here. The 
secondary becomes resonant to two different 

frequencies, on account of the coupling. 

in the secondary is not the same as we de- 
termined before, when taking into account 
merely the constants of either circuit by 
itself. If we start with a low frequency in 
the generator, and gradually increase it, we 
will find a phenomenon which can be rep- 
resented somewhat as shown in Fig. 2. 
For a constant voltage impressed on the 
primary, the current will have its greatest 
values at the two different frequencies, f, 
and f2, both of which differ from the 
natural frequency of the circuits taken 
separately. This natural frequency is indi- 
cated by fo. 

This phenomenon was utilized in connec- 
tion with the receiver above mentioned, with 
the result that an automatic double -range 
receiver was evolved. All that it was neces- 
sary to do was to replace the generator in 
the primary circuit by a small pick -up coil 
inductively connected to the antenna system, 
as shown in Fig. 3. The two condensers 
are mounted on the same shaft, so that 
in spite of the fact, that we have an inter- 
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mediate tuned circuit, there is no addition 
to the number of controls. 

ADDED R. -F. AMPLIFICATION 
The main feature about this receiver, at 

least as concerns the broadcast listener, is 
its selectivity. It is possible, as we have 
often done with this receiver in RADIO NEWS 
laboratory, to reach through all the locals 
in pulling in DX. It is about as selective 
a receiver as anyone could wish for, but in 
spite of this it is very easy to handle. The 
amplification was very good, regeneration 
being obtained by means of a variometer in 
the plate circuit of the detector tube. 
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D.C.0 WIRE 
It is necessary to adhere strictly to the dimen- 
sions given here for the coils in building this 
receiver. The reason is that any departure there- 
from will result in different values of the coup- 
ling between the coils, which will change the 

wave -length range of the tuning circuits. 

The receiver shown in the illustrations and 
diagrams here, is practically the same as 
the one previously described, with the ex- 
ception that a stage of radio frequency 
amplification has been added, in order to 
make the distance -range of the receiver 
greater. 

Radio News for May, 1926 

Here is a back view of the receiver. There is absolute symmetry in the layout of the appara- 
tus, as well as in the appearance of the panel. The numbering scheme is identical with that 
used on the full -page layout. Note the arrangement of the close -coupled oscillation transformers. 

The arrangement of the radio frequency 
amplifier is identical with that of the de- 
tector, with the exception, of course, of the 
grid -leak and condenser, the plate voltage 
and the grid return. 

DETAILS OF THE HOOK -UP 

The complete circuit diagram is shown in 
Fig. 4. The antenna system is coupled to 
the intermediate tuned circuit by means of 
the pick -up coil 1, which is in series with 
the variable condenser 2 and the primary of 
the resonance transformer 3. The secondary 
of this tuned transformer is connected to 
the variable condenser 4, across the terminals 
of which is connected the input of the radio 
frequency amplifier tube. 

The two variable condensers 2 and 4 are 
on the same shaft and are controlled by 
means of the same vernier dial. The in- 
ductance of the secondary of the resonance 
transformer 3 is equal to the total induct- 
ance in the primary, which includes the self - 
inductance of the primary winding and the 
secondary inductance of the pick -up coil 1. 
The detector circuit is arranged exactly the 
same. In the plate circuit of the radio fre- 
quency amplifier tube is connected the pri- 
mary of another pick -up coil, 7. The sec- 
ondary of this pick -up coil is connected to 
a variable condenser 8 and the primary of 
another resonance transformer 9; the sec- 
ondary of this latter is connected to another 
variable condenser 10, across the terminals of 
which is connected the input of the detector 
tube, with its grid condenser and grid -leak. 

In order to obtain the greatest amount 
of amplification, without utilizing any of 

Here is another .view -of, the receiver: From this and the other accompanying illustrations, the read- 
er should experience no difficulty in building it and assembling the apparatus. We will be amply 
repaid for his efforts, judging from the results obtained with it in RADIO NEWS LABORATO- 
RIES, located where the ether congestion isl worse than anywhere else in the good old U. S. A. 

the methods for balancing the systems, as 
for instance the neutrodyne or the isofarad 
principles, it is necessary to be able to con- 
trol oscillations in the radio frequency 
stage. This is done by the potentiometer 
18, shown in the diagrams. At the same 
time, 'since it was found that all the self - 
oscillation was due to the detector stage and 
not to the R.F. amplifier, it became evident 
that maximum amplification was not being 
obtained in the R.F. tube. For this reason, 
therefore, a loading inductance was placed 
in the plate circuit of the first R.F. tube. 
This loading inductance, 6, was made of 
such value that this circuit would just be 
on the verge of oscillation at the shortest 
wave -length it was desired to receive. By 

0 
z o 

FREQUENCY 
When two circuits are closely coupled they are 
resonant to two different frequencies, one high- 
er and one lower than the natural frequency of 
the circuits. These two frequencies are suffi- 
ciently separated by the closeness of the coupling 

so that there is no possibility of confusion. 

so doing the amplification, and the distance - 
getting qualities of the receiver, were con- 
siderably enhanced. 

SIMPLICITY AND SELECTIVITY 
It will be found that this receiver is 

about as selective as anyone can handle with 
any reasonable facility. There are only two 
dials, both of which always read about the 
same, and there is also the potentiometer 
control. It will tune through any kind of 
local interference, and has all the volume 
that one could desire. It will pull in plenty 
of distant stations ; so that, all in all, it 
will be found that this receiver is a very 
desirable and satisfactory one from every 
view -point. 

In constructing this receiver no more 
precautions must be taken than in building 
any of the usual receivers, with the ex- 
ception that the dimensions of the coils 
must be closely adhered to. The diameters, 
wire size, and number of turns must be 
exactly as specified in the accompanying 
figures, and the condensers likewise must 
have the capacity specified. Any departure 
from these specifications will change the 
range of the receiver, on account of the 
ease with which the mutual inductance of 
the resonance transformer may be altered, 
and hence- the co- efficient of coupling, which 
helps to determine the range of the re- 
ceiver. 
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The complete wiring diagram of the receiver. Note that the R.F. stage and the detector stage are identical in 
plate circuit of the R.F. amplifier is loaded with an inductance to bring the tube near the point of oscillation; 

its grid leak and grid condenser. The numbering scheme is the same as that used on the full page 

As mentioned in the previous article, the 
adjustments of the variable condensers is 
not critical. The fact that they may not 
balance up exactly does not make it neces- 
sary to use extra midget condensers for 

FI G. 3 
The functioning of the receiver is based upon 
the similarity between this simple diagram and 
the one shown in Fig. 1. The generator shown 
in Fig. 1 is replaced by the antenna coupling 
coil (1). The numbers correspond to those on 

the wiring diagram. 

balancing; for on account of the closeness 
of the coupling, any slight unbalance is 
automatically taken care of. In fact, it 

will be found that the circuits can be tuned 
very sharply, even when the condensers are 
considerably out of balance; although such 
excessive unbalancing will tend to make 
the receiver less sensitive. 
BROADCAST AND AMATEUR RECEPTION 

The values of the condensers and coils are 
given on the wiring diagram, in addition to 
the special diagram showing the detailed con- 
struction of the coils. As explained before, 
although there are two frequency ranges to 
this receiver, the co- efficient of coupling be- 
tween the two coils of the close- coupled res- 
onance transformer has been so adjusted that 
one of these ranges falls within the broad- 
cast range of wave -lengths, while the other 
falls in the amateur range. 

There will thus be no confusion between 
these two ranges, as the required adjustment 
for regeneration, that is, the setting of the 
potentiometer, will be different for the two 
bands. In other words, although the longer 
wave -lengths in the amateur range may be 
brought in at about the same setting as the 
longer broadcasting wave -length, they are 

O 
B+ AMP 

all respects, except in two points; the 
and the detector circuit, of course, has 
diagram and the illustrations. 

easily separable; since the amount of regen- 
eration required is different for the two fre- 
quencies. 

It is possible with this receiver to tune 
through any local stations; and no matter 
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IT is against the policy of RADIO 
NEWS to publish the names of manu- 
facturers or makes of instruments in 

connection with the apparatus described in 
these pages, but this information will be 
gladly given privately. If you are inter- 
ested in any special instruments described 
here, address a letter to the I WANT TO 
KNOW DEPARTMENT, enclosing 
stamped return envelope. The names and 
addresses of the manufacturers will be given 
free of charge. -EDITOR. 3 
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how congested the ether may be in your 
locality, you can reach out through them. 
The tuning is very easy, no more fine control 
being required than that furnished by the 
ordinary vernier dial. And the sensitivity of 
the receiver and the volume obtained from it 
are comparable with those of any other well - 
designed radio receiver. 

Wh the Counterpoise 
By WM. J. CUMMINGS. 1 ABP. 

THE counterpoise has long been a subject 
of discussion. It is the one thing that 

the amateur, that is, the brasspounder, has 
always felt was an evil necessity, but is it? 
How many of us have tried transmitting 
without a counterpoise? The single wire 
antenna for transmitting has, of course, be- 
come well known and works efficiently, 
although theoretically it is not of the best 
design. 

To every live amateur experimenting or 
operating on low waves, and to those con- 
templating the use of low waves, especially 
the 20- and 40 -meter bands, the following will 
doubtless prove profitable reading, for most 
of us are situated so as to be able to erect 
a fairly efficient antenna system, but the 
counterpoise problem has always been a real 
one. There are innumerable obstacles to 
prevent the erection of a good counterpoise 
almost everywhere and perhaps no one 
knows it better than the ham who has been 
confronted with the problem of erecting an 
efficient one. But let us say now that his 
troubles are of the past, for excellent results 
can be obtained without a counterpoise. 

After hearing some discussions on the sub- 
ject the writer decided to find out for him- 
self and has reached the conclusion that a 

counterpoise is, or at least should be, a 
thing of the past ages. It is, in the writer's 
opinion, a waste of time and money to erect 
one, for better results have been obtained, 
not only at the writer's station but also at the 
stations of several of his friends, without one. 

The circuit is of the conventional coupled 
Hartley style with the grid leak connected 
from grid to filament. , 

The best DX at the writer's station u sing 
a counterpoise was working Europe, ` but 
since the use of the counterpoise has been 
done away with, DX has not only increased 
but it is possible to work good DX more 
easily and more consistently. The only 
essential things are a variable grid and 
plate condenser of .00025 and .005 capacities, 
respectively. The adjustment of the vari- 
able grid condenser has a great deal to do 
with the note, and it is the experience of 
the writer that for best results the clip on 
the antenna coil should be adjusted until the 
circuit draws the most mils. The theory 
that the no -load mils should be compara- 
tively low for best efficiency explodes with 
this circuit for, at the writer's station, Euro- 
pean and South American stations have been 
worked with the no -load mils higher than 
the load mils, and certainly to work a sta- 

tion from 3,000 to 4,500 miles away is proof 
enough that the circuit is working efficiently. 

Since using the circuit in question, DX 
at the writer's station has increased so that 
practically all of the United States, Canada, 
England, France, Denmark, Bermuda, Porto 
Rico, Brazil and WNP have been worked 
often, while reports on reception of the sig- 
nals have been received from all over Europe, 
Ireland, Argentina and Australia. 

For those of us who are born experi- 
menters the writer suggests that it would 
d, no harm, at least, to try the counterpoise- 
less circuit . and is of the opinion that those 
who try it will be rewarded with surprising 
results. It has also been noted at the 
writer's station that, after the counterpoise 
had been taken down altogether, the results 
were much better than when the counterpoise 
remained up but was not in use. 

Doubtless there are many who have 
thought and still think of transmitting and 
counterpoises as one and inseparable, but 
with the development of the counterpoiseless 
circuit one of the greatest problems of the 
transmitting amateur, that of erecting an 
efficient counterpoise, has been mastered in 
a most simple, yes, the most simple way -by 
not erecting one. 
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How to Listen to England and America Talking 
By G. A. CARLEN 

There have been for some time rumors afloat that in the very near future it will be possible 
for anyone to held two -way conversations with people in Europe. Although this article does not 
contain instructions how to do this, it tells about a receiver, that any fan can build, that will 

enable him to pick up these conversations. 

OFF and on, for the last three years, 
a series of experiments has been 
under way with the ultimate pur- 
pose of radio telephone conversation 

between this country and Europe. On March 
7 last there was a demonstration in New 
York of radiotelephony between this city 
and London, proving beyond the shadow of a 
doubt that intercontinental conversation is 
no longer a dream but a reality. 

These international conversations are 
transmitted on wave -lengths above 5000 
meters, and therefore it is an impossibility 
for the average radio fan to listen -in with 
the set with which he hears the broad- 
cast stations in this country. However a 
receiving set has been developed with which 
it is possible to pick up the transmissions 
from either side of the Atlantic Ocean. This 
may sound like more or less of a day dream, 
when it is said that it is possible to hear 
England on one tube and with no radio fre- 
quency amplification before the detector tube, 
but here is the reason why this can be done. 

EFFECT OF RE- RADIATION 
The American Telephone and Telegraph 

Co., under whose auspices this work has been 
conducted, has established very elaborate re- 
ceiving equipment at Houlton, Me., and at 
Riverhead, L. I., for the reception of the 
transatlantic signals. There is sufficient in- 
ductive relation, between the circuits carry- 
ing the signals received from England and 
the circuits carrying the signals for trans- 
mission to England, to cause the English 
signals to be re- radiated by the American 
transmitter, making it quite possible to listen 
to both sides of the conversation. In this 
case the amateur in this country will receive 
the signals from England and the United 
States, but will receive them both from the 
local transmitter, the former by re- radiation 
and the latter by direct radiation. 

The method of transmission employed in . 

this system is radically different from that 
used by the broadcast stations. It is called 
a single- side -band eliminated- carrier method. 
Ordinarily there are two side bands used in " 

the transmission of radio broadcasting, which 
are impressed on a wave of high frequency 
called the carrier wave. In this system one 

of these- side -bands is eliminated entirely, as 
is also the carrier wave. There are several 
advantages in the use of this system, among 
the most important being that there is a 
great conservation of energy, when the trans- 
mitting power is inherently great ; that only 
a narrow frequency band is necessary, and 
that there is a better ratio of signal to in- 
terference. There will be no attempt made 
here to explain the operation of this system 
in detail, but the reader can find this in- 
formation in the article on page 790 of 
the December, 1925, RADIO NEWS, entitled 

During the transatlantic 
t w o -way radiotelephone 
tests, the usual carbon - 
granule microphones were 
replaced by the special 
microphones shown in 
the illustration on the 
right. These microphones 
are more or less similar 
to those employed in the 
studios of radio broadcast 

stations. 
QInternational Newsreel 
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honeycomb coil, of 300 turns. The illustra- 
tion of a set, recently used in picking up 
these transatlantic signals, shows the detector 
unit at the left. In this cabinet are en- 
closed the condensers, detector tube, and the 
rest of the apparatus with the exception of 
the three coils and their mounting which may 
be seen on the top of the cabinet. The head- 
phones are connected in series with the plate 
of the tube and plus "B" terminal ; or, re- 
ferring to the circuit diagram, in place of the 
primary of the first audio frequency trans- 
former. 

"Trans- Atlantic Radiotelephony" by G. C. B. 
Rowe. 

BUILDING A LONG WAVE SET 
In order to listen to these most interesting 

-and in time to come they will be considered 
historical -experiments, all that is necessary 
is to build a very simple one -tube receiver. 
The list of parts for this set will be found 
elsewhere in this article. The primary and 
secondary inductance, Ll and L2, are honey- 
comb coils of 500 and 750 turns respectively. 
Each of these coils is shunted by a variable 
condenser, having a capacity of .0005 -µf. 
There is a tickler coil, L3, which is also a 

At the left is shown the unit containing the regenerative detector and next is the two -stage 
amplifier. The honeycomb coils are mounted on the lid of the detector cabinet. 

Like all radio tuners, the results are de- 
pendent upon the skill of the operator, and 
this holds true to an even greater extent 
when trying to pull in these single -side -band 
signals. After the connections have been 
checked insert the tubes, switch on the fila- 
ments, and if the transatlantic stations are 
operating you can tune them in. Bring L3 
close to L2 (the feed -back and grid coils 
respectively). You should hear the click in 
the phones that denotes regeneration. The 
American station, 2XS, which works on a 
wave -length of 5260 meters, should come in 
on the primary condenser somewhere between 
40 and 50 and on the secondary condenser 
between 30 and 35. 

The British station GBT, which works 
on a wave -length of 5770 meters should 
come in just a little above the American sta- 
tion. You may be able to pick up some of 
the transmission direct from England, but 
this is by no means certain, so the best thing 
is to try to get both signals from the Rocky 
Point station, 2XS. 

When the signals are first heard they will 
doubtless be badly distorted. This is over- 
come by bringing the set first to a zero - 
beat setting and then finding the correct set- 
ting just a trifle to one side or the other 
of the zero beat setting. This should not 
take very long to ascertain. 

In the diagram is shown a two -stage audio 
frequency amplifier ; and in the illustration 
this amplifier appears at the right of the 
detector unit. This amplifier is a standard 
one which may be assembled from any parts 
that might be around the work bench, and 
is shown in the diagram only as a matter 
of convenience for the experimenter, who 
wishes to put these transatlantic signals on 
the loud speaker. 
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The circuit diagram of a receiver with which the transatlantic radio conversations may be picked 
up. In the dotted enclosure is the local oscillator, plate supply for which is shunt -fed. 

OSCILLA.TOR IS OPTIONAL 
Going back to the method of transmission, 

it has been stated that the carrier and one 
side band are removed before transmitting 
from the antenna system. This means that 
only one side band is transmitted, and for 
perfect reproduction at the receiving end it 
is necessary to supply the carrier and the 
missing side band. 

In the wiring diagram (in the dotted en- 
closure) is shown the heterodyne oscillator 
for supplying this missing carrier. This will 
of course add to the quality of the signals 
that are manifested in the loud speaker and, 
if the apparatus is available for the con- 
struction of this unit, it would be well to 
make it up and apply it as shown. However 
it must be admitted that the results with it, 
in comparison with the results without it, 
are hardly enough to warrant the purchase 
of the additional parts ; but if the parts are 
available it will be an interesting experiment 
to construct the oscillator. 

The 500 -turn coil, L -5, is the oscillator 
plate coil and the 300 -turn coil, L4, is the 
grid coil. The oscillator is tuned by means 
of the .0005 -µf. condenser that is connected 
across the plate and grid of the oscillator 
tube. The 25 -turn coil, L6, is placed in in- 
ductive relation to the primary coil, Ll, and 
is tapped in on the low potential side of the 
grid coil of the oscillator. The oscillator 
plate potential is supplied across the 0.1 -µf. 
condenser, which serves the double duty of a 
blocking condenser and a radio frequency 
by -pass condenser. 

The tuning of this part of the apparatus 
requires quite a bit of care. First, be sure 
that the tuner is adjusted to the wave- length 
of 2XS and then move the coupling coil, 
L6, into fairly close inductive relation to the 
primary coil, Ll. Vary the capacity of the 
condenser in the oscillator circuit until the 
oscillator -beat note is heard. Now increase 
the capacity of the oscillator condenser 
slightly, just a hair at a time, until the beat 
note disappears. As a further help in cali- 
brating the set it may be added that sta- 
tion WNU at New Orleans will be found 
above 2XS and NAU is found just below 
2XS. 

The list of parts for the receiver is as 
follows: 
3 Variable Condensers, .0005 -if., 
1 Fixed Condenser, .1 -pf., 
2 Honeycomb Coils, 500 -turn, 
2 Honeycomb Coils, 300 -turn, 
1 Honeycomb Coil, 750 -turn, 
1 Honeycomb Coil, 25 -turn, 
4 Tube Sockets, 
2 Rheostats, 10 ohms, 
1 Rheostat, 6 ohms, 
2 A.F. Transformers, 
1 Single- circuit Jack. 

Approximate cost of parts under $20.00. 

OPPORTUNITIES FOR PUBLIC SERVICE 
The public tests mentioned in the first 

paragraph were of great interest, in that 
they offered the first chance to anyone out- 
side the companies that were carrying on 
the experiments to participate in two -way 
transatlantic radiotelephony. Representa- 
tives of the press on both sides of the At- 
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lantic were invited to attend these first pub- 
lic tests ; and they reported that it was in- 
deed a thrill to be talking to someone across 
three thousand miles of ocean. 

The transmission of speech by this single - 
side -band system is said to be every bit as 
efficient as communication over the ordinary 
telephone with wires. In fact one man is re- 
ported to have said that he had a better 
"connection" with London than he often 
had when talking over a line measured in 
hundreds of miles. 

Just how soon this new means of com- 
munication with England will be opened 
for public use is still unknown, but it seems 
safe to say that within the next few years 
we will think it no more of a miracle to 
call some friend in London from New 
York by means of the radiotelephone than 
we consider calling San Francisco from 
Manhattan today. 

IT is against the policy of RADIO 
NEWS to publish the names of manu. 
facturers or of makes of instruments in 

cónnection with the apparatus described in 
these pages, but this information will be 
gladly given privately. If you are inter- 
ested in any special instruments desc -ibed 
here, address a letter to the I WANT TO 
KNOW DEPARTMENT, enclosing 
stamped return envelope. The names and 
addresses of the manufacturers will be gives 
free of charge. -EDITOR. 

The operators at the New York switchboard during the transatlantic radiotelephone tests are here shown. 
Co International Newsreel. 
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A Super -Heterodyne with Matched 
Transformers 

BYA.K.LAING 
Sharp tuning in super- heterodynes is not at all uncommon. Here is a "super" which has the 

distinction of being one of the sharpest, besides giving excellent reproduction. 

THE success or failure of any super- 
heterodyne receiver is dependent 
primarily upon its stages of inter- 
mediate frequency amplification 

which are, indeed, the main distinguishing 
feature that sets the super -heterodyne 
apart in the classification of receiving cir- 
cuits. It is very important, therefore, to 
choose the intermediate frequency trans- 
formers with more than usual care. Some- 
times it is necessary for the builder to 
Match these transformers to one another, 
and to resort to various devices for sup - 
pressing oscillations, before the set will 
function properly. 

In the receiver shown in the illustra- 
tions on this page the transformers are of 
a type matched at the factory, and pro- 
vided with means for suppressing oscilla- 
tion and obviating the necessity for matched 
tubes. These features simplify greatly the 
construction and adjustment of the set. 

The two grid condensers are mounted ap- 
proximately below the two detector sockets, 
which may be located by the numbers on the 
illustrations; the balance of the instruments 
on the upper side of the sub -panel, as shown. 
Notice especially the positions of the trans- 
formers, coupler, and oscillator coil. The 
antenna coupler and the oscillator are 
mounted with axes at right angles. The 
intermediate transformers need not be 
mounted in a special way. The arrange- 
ment shown will be satisfactory. 

It will be found that almost all of the 
wiring can be done below the sub -panel. It 
is unwise, however, to run a lead down and 
then up again, in cases where its length 
can be shortened by fifty per cent. or more 
by running it direct. By inspecting the 
wiring diagram and the photographs repro- 
duced on this page it should not be difficult 
even for the novice to connect up the instru- 
ments in this super -heterodyne receiver. 

Rear of the set, showing the neat arrangement of the parts. 1 denotes the tuning and oscillator 
condensers; 2, the antenna coupler; 3, the oscillator transformer; 4, the tuned intermediate-fre - 
quency transformers; 5, the potentiometer; 6, the second detector rheostat; 12 and 13, the under - 

slung audio -frequency transformers. 

The transformers are air -wound, and the 
secondary of each is tuned at the factory 
by means of a small condenser inside the 
case. By this means the frequency of the 
secondaries is adjusted to within one -third 
of one per cent. of the proper value, 88,000 
cycles. The primaries are aperiodic, which 
aids in suppressing oscillations. Due to 
the fact that a condenser is shunted across 
the secondary winding of each transformer, 
for tuning purposes, the grid -filament 
capacity of the tube itself is small in com- 
parison, and has a negligible de- tuning ef- 
fect. It is possible, therefore, to use any 
good tubes that are available, without 
bothering to match them to the trans- 
formers. 

DETAILS OF ASSEMBLY 

On the front panel are mounted the vari- 
able condensers, rheostat, three jacks, fila- 
ment switch, and potentiometer. Their ap- 
proximate locations may be seen in the 
front panel illustration. This scheme of 
arrangement need not be followed rigidly, 
hut will be found convenient. Under the 
sub -panel are mounted the two audio fre- 
quency transformers, the two grid con- 
densers and leaks, and the seven amperites. 
The arrangement of the latter may be seen 
in the bottom view. Four are mounted in 
one group for convenience in wiring, the 
others as shown. 

HINTS TO THE BUILDER 

It is best to follow the practice of wiring 
first the circuit comprising the antenna 
coupler, its tuning condenser, the first de- 
tector, and the oscillator circuit. Every effort 
should be made to keep the leads in this 
portion of the circuit short and direct, as 
it carries the highest frequencies and is 
subject therefore to the highest losses if im- 
properly wired. The intermediate stages 

should be wired next, and finally the second 
detector and the audio frequency stages. 

The circuit as shown in the diagram pro- 
vides for the use of an outside antenna or 

Front panel view of this two -control Super- 
heterodyne. 

a loop, as desired. The changes in the cir- 
cuit from one to the other .are made auto- 
matically by inserting a plug connected to 
the loop in the loop jack on the panel. It 
will be found in practice that the average 
outside antenna will give only a slight :n- 
crease in volume and distance over the 
volume and distance possible with the loop; 
but those who are not troubled by local 
interference from stations in their immediate 

11111 .. ! OO 11M1111"11111.111. 

LIST OF PARTS REQUIRED 
4 Radio Frequency Transformers, for 

88,000 cycles, 
1 Oscillator Coil, 
1 Antenna Coupler, 
8 Vacuum Tube Sockets, type UX, 
2 Variable Condensers, .0005 -µf., 
2 Grid Condensers, .00025 -af., with 

leak mountings, 2 Leaks, 2- megohm, 
1 Fixed Condenser, .001 -µf., 
1 Fixed Condenser, 1 -µf., 
1 Potentiometer, 400 -ohm, 
1 Rheostat, 30 -ohm, 
2 Vernier Dials, 
7 Amperites, 1 -A (for 201 -A tubes) 
2 Audio frequency transformers, low 

ratio, 
1 Panel 7x24x?e inches, 
1 Sub -Panel 7x23xi'a inches, 
3 Panel Brackets, 
2 Double- circuit Jacks, 
1 Single- circuit Filament Control 

Jack, 
1 Filament Switch, 
7 Binding posts, etc. 

vicinity may prefer the outside antenna be- 
cause it removes one control, the directional 
adjustment of the loop. 

In a super- heterodyne the question of 
tubes is an important one. Eight tubes 

Of the parts shown here not listed above, 7 is the first detector socket; 8, the three intermediate 
frequency sockets; 9, the oscillator socket; 10, the two audio sockets; and 11, the second detector 

socket. 
Photos by courtesy of Geo. W. Walker Co. (Victoreen) 
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The circuit employed in the super- heterodyne described in the article. The secondary of each intermediate- frequency transformer is shunted by a small 
condenser and thus greatly sharpens the tuning. These are not shown in the diagram. Either antenna or loop can be used. 

of any type cause quite a drain on the ap- 
propriate type of battery, whether wet or 
dry. The writer's experience shows that 
it is advisable whenever possible to use 
storage battery tubes, such as the UV -201A 
type, or some other reliable make with 
the same characteristics. With these tubes 
it will be found possible in most localities 
to bring in stations two thousand miles and 
more away at full loud speaker volume. 

If it is necessary, however, the 199 dry 
cell tubes may be substituted. These will 
give about the same maximum range as 
the storage battery type, but will not de- 
liver the volume. On stations up to 1000 
miles, however, they will supply all that 
the average loud speaker can handle without 
distortion. If your locality is a favorable 
one, and the signals received from the aver- 
age station are so loud as to be distorted, 
it will be advisable to use a power tube 
in the second audio frequency stage. 

OPERATION 
This receiver differs little in operation 

from other super- heterodynes. The chief 
distinction is its selectivity, which calls for 

more careful tuning than most. The use of 
amperites does away with the necessity of 
individual adjustment of the filament volt- 
age of each tube. Only the second de- 
tector is controlled by a rheostat, and this 
adjustment will be found un- critical, but 
helpful when getting extreme DX. 

I:,::,11111,111111111 111111 11 111: 11 111 1 

T is against the policy of RADIO 
NEWS to publish the names of manu- 
facturers or of makes of instruments in 

connection with the apparatus described in 
these pages, but this information will be 
gladly given privately. If you are inter - 
ested in any special instruments described 
here, address a letter to the I WANT TO 
KNOW DEPARTMENT, -enclosing 
stamped return envelope. The names and 
addresses of the manufacturers will be given 
free of charge. -EDITOR. 

For the average station tuningymäy be re- 
duced to three movements, or :. operations. 
Start by setting the oscillator dial at the 
approximate position at which the station 
should come in. Then vary the station se- 
lector dial back and forth near the same 

Crystal Operates Loud Speaker 
By S. R. WINTERS 

ROBABLY ninety -nine persons out 
of a hundred will tell you that it is 
impossible to operate a loud speaker 
with a crystal- detector receiving set - 

that it simply can't be done ! You are all 
wrong, if we are to accept the authoritative 
conclusion of Morris S. Strock, of the 
Radio Laboratory of the Bureau of Stand- 
ards. He does not base his claim on mere 
theory, but has made experiments which 
have produced proof of his contention. Read 
what this Government radio expert has 
to say: 

"A T -type antenna, about ninety feet high 
and eighty feet long, was conected to a 
well -designed crystal set, which was also 
connected to a good ground. A loud-speak- 
ing horn of efficient construction, which did 
not require battery power for its operation, 
was connected to the telephone binding post 
of the crystal set. This equiprrient was 
located about two and a half miles (air -line 
distance) from a broadcast station. When 
the set was properly adjusted, signals of 
very good volume were produced in the 
loud -speaking horn. These signals did not, 
of course, possess anything like the volume 
which would be obtained from a multi -tube 
receiving set. However, the received music 
and voice was very clear, and of about the 
same intensity as would be obtained from 
a type of phonograph which gives rather 
subdued sounds." 

Right: The simple crystal 
circuit which brings 'em in on 

the loud speaker. 

numerical reading as that of the oscillator. 
If no station is heard, re -set the oscillator 
dial two degrees above or below the original 
mark and again vary the station selector. 
Proceed in this manner until a station is 
heard. Set the station selector at the maxi- 
mum volume point, re -tune the oscillator 
for best volume and clarity, which will be 
in "the middle of the wave." Then make 
the final adjustment on the selector dial. 

Thus when the approximate position of 
a station is known, the last three operations 
enumerated are all that is necessary to bring 
it in at maximum volume. 

Like every other set, this one will be 
found to have several "tricks" of tuning, 
which the skilled amateur can learn ex- 
perience and put to his advantage for..ex- 
treme DX. In the hands of old -time opera- 
tors sets of this type can be relied upon to 
bring in trans-continental stations at any 
time when local conditions, static, etc., per- 
mit. The average broadcast .listener will 
find it a fairly simple matter to bridge 1500 
or 2000 miles, once he understands the tun- 
ing process. 

Mr. Strock of the Bu- 
reau of Standards at 
his superb crystal re- 

ceiver. 
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Using Tuned R. F. and Regeneration 
By LEON L. ADELMAN 

Here is a practical set employing a single tuning control and affording maximum amplification 
over the entire range of broadcast wave- lengths. 

THE experienced radio set builder, as 
well as the beginner, will welcome 
this new receiver which employs four 
tubes in a well- designed circuit. It 

may be recommended to all our readers, for 
the reasons outlined in the following para- 
graphs. Primarily, the enthusiast looks for 
a set having a good quality of reproduction. 
Secondary to this comes ease of tuning and 
selectivity. Thirdly, the set must be simple 
to assemble and wire. 

The question of good quality is of vital 
importance. There are too many so- called 
good radio receivers -of the tuned- radio- 
frequency type -which simply dispense the 
most horrible music imaginable. The rea- 
son for this is poor design in both the radio 
frequency stages and the audio frequency 
circuits. Either the tuned circuits are made 
too highly damped, or else so little energy 
is transferred from preceding stages that it 
it well -nigh impossible to amplify the voice 
currents in the audio -amplifier circuit with 
any semblance of fidelity. A decided lack of 
overtones, and harmonics is evident ; and 
we may be sure that it is the direct result 
of employing irra_tionál`methods'of.suppress- 
ing undesirable oscillation: Then too, if 
the audio frequency transformers have 'a 
peak" for one particular frequency, the re- 
sults can be expressed not in musical terms, 
but rather slangily, as hash! 

As for tuning and selectivity, the addi- 
tion of regeneration to tuned radio fre- 
quency at once causes the amplification curve, 
oil the entire wave- length range,. to flatten 
out and become practically a straight line- 
a highly desirable feature. Thus,' with one 
stage of tuned radio frequency and a regen- 
erative detector, the -resulting circuit gives 
the utmost in sensitivity and selectivity. 

The last, but very important consideration 
has been adhered to by using the cable 
method of interconnection. 

COIL CONSTRUCTION 
The inductances are of the plug -in type 

and the one used in the R.F. amplifier cir- 
cuit consists of a primary winding of 16 
turns of No. 28 wire and a secondary of 90 
turns. The inductance in the detector circuit 
employs three windings- containing 12 turns 
in the primary, 90 in the secondary and 36 
in the tickler, No. 32 D.S.C. wire. The coil 
form is 2 inches in diameter. 

The base of the coil forms is provided 

The panel shows a symmetrical neatness and 
highly pleasing appearance, with but one control. 

with contact prongs so that the coil may 
readily be changed for another (if desired) 
to cover a higher or lower wave -length 
range. The circular coil mounting, of molded . 

of ways in which to control it. Regenera- 
tion can be produced by inductive or ca- 
pacitative feed -back, and also by the tuned - 
plate method in which the tube capacity 
plays an important role. Each method has 
its distinct merits, but inductive feed -back is 
used in this receiver, with a method of con- 
trol that involves no change in the constants 
of inductance or capacity and leaves the 
circuit free from the defects of an additional 
control, which too often affects the tuning. 

It: is certain that the use of a throttling 
resistance across an inductance -a tickler 
coil for instance -will afford the easiest 
control of the energy flowing through it, 

Neatness in layout is not confined to the panel, which is shown as 1; 2 is the variable resistance 
controlling regeneration; 3, double tuning condenser;' 4, rheostat; 5, antenna inductance; 6, first 
audio transformer; 7, R.F. socket; 8, first audio socket; 9, baseboard; 10, second audio socket; 

11, detector socket; 12, second audio transformer; 13, 3- circuit inductance. 

insulating material, has a corresponding 
number of contacts and is notched so that 
the coil can be plugged in the correct way 
only. See Fig. 2 for details of coils. 

CONTROL OF REGENERATION 
There are three fundamental ways of pro- 

ducing regeneration in a receiver, and dozens 

Showing an oblique view of the arrangement behind the panel. The numbers are as in the other 
view. No. 14 points to the metallic bracket, which affords an excellent method of assembly. 

Photos by courtesy of S -C Merchandising Co., Inc. 

without affecting its true inductance value. 
With a fixed coupling value -a relationship 
that among other things takes into the con- 
sideration the proximity of one coil to an- 
other, such as that of the tickler to the 
secondary winding -it is possible to design a 
circuit having a variable resistor of such a 
range as to allow complete control of regen- 
eration. This has been done in this circuit 
by using a variable resistance with a maxi- 
mum value of 25,000 ohms. Much smoother 
adjustment is thus obtained and the operator 
can get practically the same amplification 
over the entire range of wave -lengths. The 
"spillovers" and clicks, which are ordinarily 
too common with a variable tickler coil, are 
absent and the results that will accrue will 
far surpass expectations. 

MOUNTING AND ASSEMBLY 

By this time, the reader is certain to be- 
come enthused with the capabilities of this 
receiver, so that the list of parts necessary 
for its construction follows : 

1 Double Condenser, .00035 -,af., 
1 Midget Condenser, 45- ,a,if., 
1 Grid -Condenser, .00015 -sf., 
1 By -Pass Condenser, .002 -pf., 
1 By -Pass Condenser, .005 -µf., 
1 Panel, 7x18 inches, 
1 Sub -Panel, 6x16 inches, 
2 Mounting Brackets, 
2 Inductance Coils (as above), 
2 Mountings for Coils, 
4 Tube Sockets, 
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These detailed drawings show how to construct the tuning inductances, one of which has a third 
coil attached to one end, as shown. A wooden dowel pin, fitted with metallic end -caps from a dis- 

carded grid -leak, provides a good rotor shaft. 

2 Audio Transformers, 
2 Jacks (see diagram for type), 
1 Rheostat, 6 -ohm, 
1 Variable Resistance, 0- 25,000 -ohm, 
1 Grid Leak, 2- megohm, 
1 Filament Switch, 
1 Vernier Dial, 
1 Wiring "Harness." 

With the getting together of the instru- 
ments and parts, the layout of the panel and 
sub -panel comes to our attention. The il- 
lustrations clearly show the exact arrange- 
ment of parts and the only wiring_ that: is 
visible. These wires are the radio frequency 
circuits, outlined heavily in the diagram. Fig. 
3, showing the underside of the sub -panel, 
depicts the methods of cabling the connec- 
tions together. It also shows the manner 
in which the small midget condenser, as 
well as the two jacks, filament switch, by- 
pass condensers, grid -condenser and grid -leak 
are mounted. 

The cable may readily be made by the 
builder. Ordinary bell wire, cut to the cor- 
rect lengths and firmly bound together, either 
with tape or else by using the lock- stitch 
and binding with stout cord, will offer a 
practical solution and make a fine product. 
However, be careful not to include the leads 
which are specified as needing to be left free. 

OPERATION 
Having macle a careful job of the wiring 

and soldering, and having then ascertained 
that no mistakes have crept in, we can con- 

nett the "A" battery and the 4/ -volt "C" 
battery. Then, as a final precaution against 
short -circuits, a 60 -watt electric lamp is 
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short- circuit, the tubes will not blow out; be- 
cause the -lamp will not pass sufficient cur- 
rent. This little kink will perhaps save 
some expensive tubes. 

The double condenser tunes both the radio 
frequency stage and the detector, while the 
midget condenser makes up for any dis- 

IT is against the policy of RADIO 
NEWS to publish the names of manu- 
facturers or of makes of instruments in 

connection with the apparatus described in 
these pages, but this information will be 
gladly given privately. If you are inter- 
ested in any special instruments described 
here, address a letter to the I WANT TO 
KNOW DEPARTMENT, enclosing 
stamped return envelope. The names and 
addresses of the manufacturers will be given 
free of charge. -EDITOR. 

crepancy in tuning between these circuits. 
In many cases, the small condenser will need 
but little adjustment. If there is a hissing 
noise accompanying the reception of a sta- 
tion, decrease the resistance of the variable 
resistance across the tickler coil and it will 
be found that the music or speech will come 
in clearly. If great volume is not desired, 
the phones or loud speaker can be plugged 
in after the first stage of amplification. 

Fig. 3. A look under the baseboard convinces us of the advantages of cable wiring; 15 is a .002 -µf. 
by -pass condenser; 16, a .005 -µf. by -pass condenser; 17, wiring "harness" ; 18, phone jack; 19, fila- 

ment switch; 20, grid leak and grid condenser; 21, midget condenser; 22, output jack. 

connected in series with the negative termi- 
nal of the "B" battery. If everything is all 
right, the lamp may be removed or left in the 
circuit. On the other hand, if there is a 

Note that but one rheostat controls the 
filaments of all the tubes. Once set, rio 
further adjustment is necessary. Volume 
and clarity are the earmarks of this receiver. 
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The circuit diagram. Heavy lines denote that these reads are to 
be run free and not included in the wiring "harness." Excellent 
control of regeneration is afforded by the 25,000 -ohm variable re- 

sistance. 

SEC. PR I. SEC. 

NOTE : ALL LEADS NOT SHOWN HEAVILY 
ARE CABLED TOGETHER 

+ B 90 V. 

6 OHM. 

+A 

.005 MFo -A-B+C 

o+B22ZV 

www.americanradiohistory.com

www.americanradiohistory.com


1562 Radio News for May, 1926 

Building the Roberts Circuit 
By ANDREAS MacGILLICUDDY 

The combination of regeneration and radio frequency amplification in the receiver described 
in this article is an excellent one. We can heartily recommend this set to all radio fans. 

THE Roberts receiver is simple in de- 
sign; one does not have to be me- 
chanically inclined to construct it 
properly. All the research work has 

been done and the proper assembly carefully 
worked out for the builder by ten of the 
leading engineers of the country, who col- 
laborated in the creation of an efficient five - 
tube receiver of unusual sensitivity, selec- 
tivity and volume. 

The theory of this receiver is compara- 
tively simple. It consists in the addition of 
a neutralized stage of tuned radio frequency 
amplification to a regenerative detector. Be- 
yond the detector is an audio frequency am- 
plifier such that all tones between 100 and 
3,000 cycles are amplified alike, and those 
above 3,000 cycles are given a slight "boost" 
to compensate for the characteristics of the 
average horn. 

Tuning has been reduced to the simplicity 
of just two major controls. A sensitivity 
and a volume control are provided, in addi- 
tion to the two major controls, to make the 
receiver. so flexible in tuning as to meet 
every possible condition. All tubes but the 
radio frequency tube are controlled by sep- 
arate amperites, which automatically adjust 
the tubes to their correct operating voltages. 
The radio frequency stage is controlled by 
a 25 -ohm rheostat which serves as an effi- 
cient volume control. 

LAYING OUT THE PARTS 
It will be well for the builder to observe 

closely the system employed here in assem- 
bling and wiring this receiver. Usually it 
is the custom first to assemble all the units 
in their places, and then do all the wiring. 
Here the assembly is done jointly, with par- 
tial wiring. This tends towards ease of 
building, because the hand is not hindered 
by the presence of parts not yet necessary 
to the completion of the receiver. This also 
insures against mistakes on the part of the 
constructor. 

It must be kept in mind that the tubes in 
this receiver are not laid out as in the con- 
ventional set. For simplicity in wiring, the 

first audio frequency tube is made the first, 
the radio frequency the second, the detector 
next, and the two audio tubes hooked in 
parallel are the fourth and fifth tubes. 

The antenna coupling coil consists of 50 
turns of No. 24 D.S.C. wire wound on a 
three -inch form for the secondary and 15 
turns of No. 26 D.S.C. wire on a 2/ -inch 
form for the primary. For the R.F. trans- 
former ; the primary has 25 turns on 
23A-inch diameter; the secondary 50 turns 
on 2 -inch diameter, and the tickler coil has 
30 turns on PA-inch diameter. The prim- 
ary and tickler coils are wound with No. 
26, and the secondary with No. 24 D.S.C. 
wire. The illustration at the top of the 
next page depicts this last -described coil. 

The panel view of the receiver that employs 
the Roberts circuit. 

Photos courtesy of Hammariund- Roberts. 

BATTERIES AND TUBES 

For the operation of the receiver two "C" 
batteries of 4.5 volts each are required, two 
or three 45 -volt "B" batteries and a 6 -volt 
storage battery for the five UV -201A tubes; 
or dry cells if UV -199 tubes are used. If 
tubes other than storage battery tubes are 
used, both "C" and "B" battery values should 
be changed to correspond with the directions 
supplied with the tubes. 

The numbers in this .illustration correspond with those at the bottom of the next page. By the 
use of a sub -panel a great amount of apparatus can be placed behind a relatively small front 

panel and yet there is no unnecessary crowding. 
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IT is against the policy of ` RADIO 
NEWS to publish the names of manu- 
facturers or of makes of instruments in 

connection with the apparatus , described in 
these pages, but this information will be 
gladly given privately. If you are inter- 
ested in any special instruments described 
here, address a letter to the I WANT TO 
KNOW D É P A R T M E N T, enclosing 
stamped return envelope. The names and 
addresses of the manufacturers will be given 
free of charge. -EDITOR. 

If it is desired to use the new 112 or 120 
type of tube in the last audio stage, only 
one tube need be used instead of two. The 
amperite cartridges, though, will have to be 
changed for cartridges designed for the type 
of tube used. 

Regulation of the "C" battery voltages is 
essential to correct operation of the radio 
and audio frequency stages of amplifica- 
tion; and it may be well to try different 
values of such voltages. The builder will 
readily observe the point at which most 
satisfactory operation is obtained. 

The use of "C" batteries also reduces 
greatly the drain on "B" battery current, 
compared with that when no "C" batteries 
are used. This is quite important as it di- 
rectly affects the length of life of the "B" 
batteries. 

OPERATION 
Assuming that the antenna, ground and 

loud speaker are connected to the set, turn 
the volume control on full and advance the 
sensitivity dial to its maximum position. 
Both knobs should be turned to the right to 
increase, and to the left to decrease. Now, 
on simultaneously rotating the two tuning 
dials at approximately the same settings, a 
squeal should be heard in the loud speaker, 
provided any stations are "on the air." Ad- 
just the dials for maximum squeal and then 
reduce the setting of the sensitivity dial. 
This will eliminate the squeal and result in 
reception of music, or whatever is being 
broadcast at the time. 

Perhaps on local stations the advancement 
of the volume control to its limit will pro- 
duce distorted reception, because of tubes 
overloading. -- If this is the case, it is only 
necessary to reduce the setting of the volume 
control, or else reduce the amount. of "B" 
battery voltage applied to the last audio 
amplifier tubes. 

Regeneration should be obtained smoothly 
by advancing the sensitivity control ; that is, 
the tube should go in and out of oscillation 
quite evenly and slowly. If this is not the 
case reduce the detector B voltage applied 
to the ,-I- 45 . jack. 

The two major tuning dials should read 
very nearly or sometimes exactly alike, and 
it is possible to calibrate them so that at a 
glance it will be possible to know where to 
turn to find unlogged stations, if their fre- 
quency.or wave -length be known. 

To calibrate the dials it is only necessary 
to note the position of the dials when four 
or five, or as many as possible, stations 
have been successfully tuned in. By plot- 
ting the readings on cross -section paper a 
curve is obtained, which will show at a 
glance the setting of the dial for any par- 
ticular frequency or wave -length at which 
a station may be broadcasting: 

The volume control is a filament rheostat 
in the radio frequency amplifier tube. To 
prolong the life of the tube this should never 
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The above illustration shows the method of 
mounting the tickler coil and the various 
connections. The numbers indicate connec- 
tions to parts shown in the diagram below. 

be turned up any higher than necessary. It 
is impossible to harm the filament of this 
tube by turning the tube to full brilliancy, 
because of a safety fixed resistance of 4 
ohms' resistance, which is placed in series 
with the rheostat. 

The antenna taps on the first coil are for 
adjusting the receiver to the particular an- 
tenna used with the receiver. When the 
correct tap is found, the tuning of the two 
condensers will be practically alike; and to 
tune in one station after the other it is only 
necessary to rotate both condensers at the 
same time. It will not be necessary to have 
the detector oscillate to pick up stations, if 
the receiver is operated within two hundred 
miles of any moderately- powerful station. 

Using the greater part of the antenna 
coil increases the signal strength to some 
extent but broadens the tuning, with a long 
antenna. The other taps increase the selec- 
tivity on the high frequency (low wave- 
lengths) ; and on the low frequency (high 
wave -length) stations it will also lower the 
volume to some extent. If it is so desired, 
connection to these taps may be by means 
of a small clip, allowing any tap to be se- 
lected at will, 'according to the type of re- 
ception desired. 

The quality of the tone of the receiver 
depends greatly upon the intelligent use of 

"B" and "C" batteries. Tubes also play an 
important part. It should be a matter of 
practice to change around the tubes in their 
sockets, to obtain maximum efficiency from 
each of the tubes by operating it at the place 
in the circuit at which it proves to be most 
efficient. 

Experiments should be made with grid 
leaks of different values in order to attain 
maximum efficiency and sensitivity. All grid 
leaks and grid condensers vary a trifle from 
their rated values, but it will be found that 
some particular value of grid leak will give 
perfect results, depending upon the tube used, 
the value of the grid condenser, etc., etc. 

NEUTRALIZING THE RECEIVER 
After the receiver has been entirely wired, 

and the constructor is satisfied that no 
trouble exists it is time to proceed with 
the neutralization of the set. If the set is 
not properly neutralized, the squeals which 
are heard in tuning are radiated from the 
antenna, and cause very objectionable noises 

á 
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and, listening in with head phones or loud 
speaker, turn out the radio frequency ampli- 
fier tube by turning the volume control to 
the extreme left. Adjust the midget con- 
denser setting until signals either disappear 
entirely or are at a decided minimum. It 
will be necessary to retune slightly after this 
adjustment; and then the tube should again 
be turned out and the midget condenser re- 
adjusted slightly to a more exact position. 
It will be found that there is a distinct mini- 
mum of sound when the neutralizing conden- 
ser has been correctly set. 

After neutralization has been accomplished 
you may feel perfectly confident that you 
can in no way annoy your neighbors by 
radiating distracting squeals. 

If the amplifier cannot be neutralized, it 
indicates unwanted coupling between the grid 
and plate of the first tube. Wires running 
near one of the coils should not be run 
near the other coil or coil wiring; since 
coupling may result which will make it im- 
possible to neutralize the receiver. 

APPROX. . 0001 Id.F. 

4 

A.FT. N°1 

P G 

A.F.T.N°2 
P G 

B 

The wiring diagram, 

OZ 3 04 05 

G -C -C -A +C 

R.F.&itTA.E 10A.F. 

41 V. 41-9V. 

.5 
7 08 9 105 

+g +5 +g 
45V. 90V. 90.135V. 

DET. R.F.ai"A.F 

-B 

OUTPUT 

C BATTERY 'Á BATTERY B' BATTERY 

showing the connections of the five tubes, illustrates the method 
bining R.F. amplification with regeneration. 

in all neighboring receivers which at the time 
happen to be operating on the same wave- 
length. 

Tune in some moderately strong station, 

of com- 

LIST OF PARTS 
2 low -ratio A.F. transformers, 
2 .0005 -µf. S.L.F. condensers, 

(Continued on page 1593) 

Above are shown two views vi this receiving set. No. 1 is the R.F. tube socket; 2, the detector tube socket; 3 and 4, A.F. amplifier tubes, two of 
which are in parallel; 5, variable condensers .0005 -mf.; 6, antenna coupler; 7, R.F. transformer; 8, tickler coil; 9, neutralizing condenser; 10, 
grid leak and condenser; 11, A.F. transformers; 12, shielding; 13, by -pass condenser; 14, filament switch; 15, rheostat; 16, jack; 17, automatic 

filament adjusters. Photos courtesy of Hanintarli, nd- Rob,-rfs. 
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What Is Regeneration r Part 11 
By KENNETH W. JARVIS* 

In this, the conclusion of his interesting and instructive article, Mr. Jarvis sets forth just how 
efficient the regenerative circuit is. Every radio enthusiast should know the principle under- 

lying this phase of radio. 

PART I of this article, which ap- 
peared on page 1440, et seq., of RADIO 

NEWS for April, was devoted to the 
proposition that regeneration is 

neither more nor less than oscillation of 
the electron tube, controlled by the in- 
coming signal. The method of this con- 
trol must be thoroughly understood, 
before it is possible to reach the reason for 
the various phenomena to be explained in 
the second part of this article. For this 
reason, the reader is cautioned not to pro- 
ceed further until the previous course of the 
discussion is fully grasped by him; and, if 
necessary, to refer again to Part I. Now, 
resuming the subject at the point reached in 
last month's article : 

OSCILLATION AND AMPLIFICATION 
As the tickler coupling in a regenerative 

set is increased, the signal strength increases 
until there is reached suddenly a point where 
the circuit begins to `oscillate." This point is 

called the point of "critical regeneration." 
From the previous discussion it will be 
evident that this point occurs where the 
rate of power input equals the rate of 
power lost. Below this point the tickler 
input is not great enough to supply its own 
losses. If the input is increased above this 
point, a stable value of Es (the grid volt- 
age) can be obtained on the grid even though 
no signal is present. This means "self - 
oscillation." (The term "self- oscillation" is 
used to designate the tube oscillation as dis- 
tinguished from the oscillation occurring in 
the regenerative state.) 

Past experience has shown us all, that 
satisfactory reception cannot be obtained 
above the point of critical regeneration. Of 
course we want the maximum amplification 
possible. A stronger signal will result, the 
closer the tickler is adjusted to this point 
of critical regeneration. A close analysis 
of the action shows that the more nearly 
the rate of power feed -back corresponds to 
the rate of power loss, the greater will be 
the amplification. The variations in the 
rates of these two factors, as has been 
pointed out, are due solely to the tube 
characteristics. It is obvious, therefore, that 
the choice of the tube, and not the type of 
circuit, determines the regenerative amplifi- 
cation. 
EFFECT OF GRID LEAK AND CONDENSER 

In the circuits so far discussed, it may have 
been noticed that no grid condenser and leak 
were used. It is now common practice, how- 
ever, to regenerate the detector, using a 
grid leak and condenser. The action of 
regeneration is essentially the same, the 

J 

R 

E 

variations being due to the change in 
tube -characteristic curves when using a grid 
leak and condenser. Variations in the value 
of the grid leak change the tickler input and 
the input impedance of the tube. For some 
tubes a high leak resistance is best; for 
others a low leak gives the strongest signals. 
In order to operate a tube detector at its 
best rectifying efficiency, a low plate voltage 
(15 to 30 volts) is necessary. With this 
low plate voltage, when using a grid leak 
and condenser, the power input from the 
tickler does not increase as fast as the grid 
circuit loss increases, and so the regenera- 
tive amplification decreases. 

Using a high plate voltage will (usually) 
help the "regenerative amplification" but 
will hurt the operation as a detector. The 
normal usage is a low plate voltage, with 
a grid leak and condenser ; and this con- 
sequently will always give less regenerative 
amplification. Listening to the signal in the 
phones will not show this fact, for the tube 
acts as a detector much better with the grid 
leak and condenser, and so the overall effi- 
ciency is greater. 

Probably the best method of obtaining 
maximum amplification is to use regenera- 
tion in one tube and detection in another. 
This could be done either by regenerating 
the tube ahead of the detector, or by using 
a separate regenerator in parallel with the 
detector, in a manner similar to the older 
types of separate heterodyne receivers. 

"NEGATIVE RESISTANCE ?" 

Regeneration has often been explained as 
negative resistance. Increasing the tickler 
coupling was thought to be equivalent to 
cancelling some of the resistance of the 
circuit. Thus if the tube and associated cir- 
cuits could be made to oscillate (i.e., nega- 
tive resistance made equal to positive re- 
sistance) it was assumed that the initial 
value of resistance made no difference. The 
results obtained with "low- loss" regenera- 
tive receivers in the past few years have 
cast some doubt on these opinions. 

Let us see what happens when we add 
resistance to the tuned circuit. The loss in- 
creases and we must increase the tickler 
coupling to obtain again adjustment to the 
point of critical regeneration. If a certain 
amount of loss is prevented from occurring 
in Rp by the incoming signal, it is obvious 
that a greater signal output will be the 
result -if this "prevented loss" is a large 
percentage of the total loss. 

Thus, if the incoming signal prevents a 
loss of 60 per cent. of the total original 
loss (assuming a reference voltage Es) in 

the case of a "low- loss" circuit, and only 
40 per cent. in the case of a high -loss circuit, 
anyone can see that the "low- loss" circuit 
will give the largest signal. It is evident 
that under these conditions, an increase of 
resistance will always decrease the amplifica- 
tion, even though critical regeneration is 
maintained. 

RESISTANCE VS. AMPLIFICATION 
Table 1 gives the relation between added 

series resistance and the resulting grid 
voltage. Critical regeneration was main- 
tained at all times. Notice how fast the 
amplification increases as the resistance de- 
creases. If the resistance of the tuned cir- 
cuit could be made zero, an infinite amplifi- 
cation would be obtained. This change in 
amplification as the loss changes is due also 
to the characteristic curves of the tube used. 

TABLE 1 
Added series 
Resistance 

Ohms 
o 

10 
20 
30 
40 
50 
75 

100 
150 

TABLE 2 
Applied signal E,,. 

Volts 
.00125 
.0025 
.005 
.01 
.02 
.03 
.04 

Amplification 
factor 

74.0 
55.0 
43.0 
35.0 
29.0 
25.5 
19.0 
16.0 
12.5 

Amplification 
factor 

425 
260 
155 
90 
55 
45 
35 

In a high -loss circuit the effect of the tube 
variations is magnified; in a low -loss circuit 
they lose some of their importance. 

With some kinds of tubes, the variations 
are reversed. That is, an increase in re- 
sistance would give a greater voltage on 
the grid. This is an extremely unusual case, 
however, but has been done in the laboratory. 
It is therefore necessary to reduce the re- 
sistance of our tuned circuits to an absolute 
minimum if the only thing we are after is 
maximum signal. Knowing the reasons for 
this action may make us a little more willing 
to spend the extra time required. 

In radio circles it has always been a 
much debated question as to whether the 
strength of applied signal had anything to do 
with the resulting amplification in a re- 
generating tube. No less an authority than 
the Bureau of Standards has said that re- 
generative amplification is independent of 
signal strength. But there are many others 
who offer conflicting statements. What is 

The data in Table 2 was ontained with a circuit as shown in Fig. 7. In Fig 8 Ca and Ra represent the capacity and the resistance of the antenna sys- 

tem. In Fig. 9 this antenna resistance is placed in shunt with the capacity, for the reasons found on page 1598. 

e Engineering Department, Crosley Radio Corr,. 
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A side view of the hypothetical fields surround- 
ing a regenerated antenna. 

the truth of the matter? Let us take the 
conditions as shown in Fig. 7 with critical 
regeneration and apply various voltages Ea 
to the circuit. These applied voltages serve 
only to prevent a loss occurring in R0, and 
enable the tube to build up a voltage on 
its grid. 
SIGNAL STRENGTH VS. AMPLIFICATION 

Table 2 was obtained in such a manner, 
using an extremely sensitive tube voltmeter. 
It may be seen that as the input signal de- 
creases, the amplification increases! (This 
does not mean that the output is larger.) 
This is an effect which we would not 
honestly dare to ask for. This also gives 
one more strong point in favor of our old 
regenerative sets. Regardless of the type of 
set, be it neutrodyne or super- heterodyne not 
using regeneration, if the strength of the 
incoming signal be continuously reduced, a 
point will eventually be reached where a 
single regenerating tube will give more 
signal than any other set. 

This seems almost unbelievable in this day 
when the average set purchaser believes that 
the more tubes he has the finer his set. In 
justice to the neutrodyne and super- hetero- 
dyne, however, we must admit that this 
weak signal strength usually lies below the 
noise level of atmospheric interference; and 
so we cannot always take advantage of this 
great amplification. This very effect also 
has a detrimental effect in amplifying weak 
interference, far out of proportion to the 
signal, and so often tends to make a re- 
generating tube sound as though it were 
hissing. 

"BEAT" RECEPTION PHENOMENA 
One of the most peculiar phenomena of 

regeneration can barely be touched upon 
here. This refers to the phenomena of 
"Locking In" and "Zero Beat" reception. 
Every regenerative set user is aware of the 
difficulty in making his circuit oscillate, when 
receiving a strong local signal. Or if it is 
already oscillating, and the receiver be re- 

Radio 
Call BROADCAST STA. 

Letter Looation 

tuned to the local station, a beat note will 
be heard as the receiver's oscillating fre- 
quency approaches the carrier -wave fre- 
quency of the station. This heterodyne beat 
commences at the limit of audibility and 
decreases as the receiver comes more nearly 
into resonance. The production of such 
audio beats has been described many times, 
and nothing will be added here except to 
note that the frequency is the difference be- 
tween the carrier frequency and the fre- 
quency of the receiver. 

The beat frequency may decrease to a 
value as low as 500 cycles and then sud- 
denly cease, reappearing with a value of 
about 500 cycles after the resonance point 
has been passed. If the strength of the 
oscillations in the receiver is decreased, the 
beat frequency can be carried much lower. 
The only explanation possible is that the 
receiver is oscillating at the same frequency 
as the incoming signal, in spite of the fact 
that it is not tuned to that frequency! The 
complete action is very difficult to explain 
and cannot be given in detail here. See the 
citation, page 1489, April RADIO NEWS. 

We have seen how the incoming signal 
controls the voltage and power relations in 
a regenerating tube. In a somewhat similar 
manner the incoming signal can also con- 
trol the phase relation. If the incoming 
signal is strong and the local oscillation is 
weak, the receiver "locks in" at a very 
high frequency. There is always a ten- 
dency for the local receiver to follow the 
frequency of the incoming signal, even when 
tuned to another frequency. If the amount 
of detuning is not too great, the incoming 
signal wins. Even when the regenerative re- 
ceiver is weakly oscillating and receiving a 
very weak distant station, the small received 
signal is still strong enough to force the 
receiver to follow the modulation frequency, 
rather than the frequency to which it is 
tuned. 

SHARPNESS OF TUNING 

Next to the increased signal strength, 
probably the most important function of a 
regenerative receiver is to sharpen the tun- 
ing. This sharpness of tuning is due to the 
high amplification of the signal to which 
the receiver is tuned, with only a low 
amplification of non- resonant frequencies. 
We have seen that the high amplification of 
a regenerative set is due to the tickler feed- 
back. It has also been stated that this feed- 
back is due to the tickler impedance, which 
in turn is due to its coupling to the grid 
circuit. 

Thus we see that the tickler feed -back will 
be at only the frequency to which the grid 
circuit is tuned. If any other frequency is 
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FIG. IO 
A vertical view of the wave -form, entering and 

leaving an antenna. 

impressed on the grid circuit, the tickler 
will have very little impedance at that fre- 
quency, and consequently will not feed back 
any power to the grid circuit. Therefore 
very little amplification results at the non- 
resonant frequencies. 

One curious effect in connection with 
sharpness of tuning occurs. We have seen 
that the amplification varies with incoming 
signal strength. Due to many of the same 
reasons, the sharpness of tuning increases as 
the incoming signal strength decreases. This 
effect is noticeable when receiving weak sig- 
nals with critical regeneration, when the 
speech and music becomes "drummy." This is 
due to the loss of the higher notes, which are 
cut off, due to the extremely sharp resonance 
curve. 
LOSS OF ENERGY THROUGH ANTENNAE 

All of the previous portion of this article 
has been devoted to regeneration with a 
stage of radio frequency amplification ahead. 
The application of regenerative phenomena 
explanations to an antenna is a great deal 
harder, because even today we do not know 
the exact way in which electro- magnetic 
radiations are propagated or received. We 
have seen that the resistance RP of a vacuum 
tube plate circuit causes a damping, or a 
power loss, when connected across a tuned 
circuit. When a tuned circuit is connected 
to an antenna, there is a certain power loss 
due to what has been termed antenna re- 
sistance. 

A large portion of this antenna resistance 
is known as "radiation resistance," and rep- 
resents the amount of energy lost by the 
tuned circuit, which has been radiated into 
space. The equivalent circuit for an antenna 
under these considerations is shown in Fig. 
8, where Ca is the capacity of the antenna 
to ground and R. is the equivalent antenna 
resistance. The value of this equivalent re- 

(Continued ois page 1598) 

LIST OF BROADCAST STATIONS IN THE UNITED STATES 
(Continued from page 1538) 
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WLTS, Chicago, III 258 100 
WLW, Harrison, Ohio 422.3 500 -5000 
W L W L, New York, N. Y 288.3 1500 
W MAC, Cazenovia, N. Y 275 100 
WMAF, Dartmouth, Mass 440.9 1000 
WMAK, Lockport, N. Y 266 500 
W MAL, Washington, D. C 212.6 15 
WMAN, Columbus, Ohio 278 50 
WMAQ, Chicago, Ill 447 5 1000 
WMAY, St. Louis, Mo 248 100 
WMAZ, Macon, Ga 261 500 
WMBB, Chicago, Ill 250 500 
W MIX, Detroit, Mich 256.4 100 
WMBF, Miami Beach, Fla 381.4 500 
WMC, Memphis, Tenn 499.7 500 
W MCA, Hoboken, N. J 340.7 500 
WNAB, Boston, Mass 250 100 
WNAC, Boston, Mass 280.2 500 
WNAD, Norman, Old 1 254 500 
WNAL, Omaha, Nebr 258 50 
WNAT, Philadelphia, Pa 250 100 
WNAX, Yankton, S. Dak 244 100 
WNBH, New Bedford, Mass 248 250 
WNJ, Newark, N. J 252 150 
W NOX, Knoxville, Tenn. 268 100 
WNYC, New York, N. Y 526 1000 
WOAI, San Antonio, Tex 394.5 2000 
WOAN, Lawrenceburg, Tenn 282.8 500 
WOAW, Omaha, Nebr 526 1000 

Radio 
Call BROADCAST STA. 

Letter Location 

o« 3 ;¡2 d3 
WOAX, Trenton, N. J 240 500 
WOC, Davenport, Iowa 483.6 5000 
WOCL, Jamestown, N. Y 275 15 
WODA, Paterson, N. J 224 250 
W01, Ames, Imva 270 750 
WOK, Homewood, Ill. 217.3 5000 
W O KO, New York, N. Y 233 50 
WOO, Philadelphia, Pa 508.2 500 
WOOD, Grand Rapids, Mich. ... 242 500 
WOQ, Kansas City, Mo 278 1001 
WOR, Newark, N. J 405.2 500 
WORD, Batavia, Ill 275 5000 
WOS, Jefferson City, Mo 440.9 500 
WOWL, New Orleans, La 270 10 
W O W O, Fort Wayne, Ind 227 500 
WPAK, Agricultural Col., N. Dak 275 50 
WPCC, Chicago, Ill 258 500 
WPG, Atlantic City, N. J 299.8 500 
WPRC, Harrisburg, Pa 215.7 100 
WPSC, State College, Penna 261 500 
WQAA, Parkesburg, Pa 220 500 
WQAC, Amarillo, Te 234.2 100 
WQAE, Springfield, Vt 246 50 
WQAM, Miami, Fla 263 100 
WQAN, Scranton, Pa 250 100 
WQAO, New York, N. Y 360 100 
WQ1, Chicago, Ill 447.5 500 
WRAF, Laporte, Ind 224 100 
WRAM, Galesburg, Ill 244 100 
WRAV, Yellow Springs, Ohio , 263 100 

Radio 
Call BROADCAST STA. 

Letter Location 
« ó« 3a3 

Radio 
Call BROADCAST STA. 

Letter Location ó 
« 

WRAW, Reading, Pa 
WRAX, Gloucester City, N. J 
WRBC, Valparaiso, Ind 
WRC, Washington, D. C 
WRCO, Raleigh, N. C 
WREC, Coldwater, Miss 
WREO, Lansing, Mich 
W R H F, Washington, D. C 
W R H M, Minneapolis, Minn 
W R K, Hamilton, Ohio 
WRM, Urbana, Ill 
W R M U, Richmond Hill, N. Y 
WRNY, New York, N. Y 
WRR, Dallas, Tex 
WRST, Bay Shore, N. Y 
WRVA, Richmond, Va 
WRW, Tarrytown, N. Y 
WSAI, Mason, Ohio 
WSAI, Grove City, Pa. 
WSAN, Allentown, Pa 
WSAR, Fall River, Mass 
WSAX, Chicago, Ill 
WSAZ, Pomeroy, Ohio 
WSB, Atlanta, Ga 
WSBC, Chicago, Ill. 
WSBF, St. Louis, Mo 
WSBT, South Bend, Ind 
WSDA, New York, N. Y 
WSKC, Bay City, Mich 

238 
268 
278 

468.5 
252 
254 

285.5 
256 
252 
270 
273 
236 

258.5 
246 

215.7 
256 
273 

325.9 
229 
229 
254 
268 
244 

928.3 
209.7 

273 
275 
263 
261 

10 
500 

50 
1000 

100 
10 

500 
50 
50 

100 
500 
100 
500 
500 
250 

1000 
500 

5000 
250 
100 
100 
100 

50 
1000 
1000 
250 
250 
250 
100 

WSM, Nashville, Tenn 252.8 
WSMB, New Orleans, La 319 
WSMH, Owosso, Mich 240 
WSMK, Dayton, Ohio 275 
WSOE, Milwaukee, Wis 216. 
WSRO, Hamilton, Ohio 232 
WSSH, Boston, Mass, 261 
WSUI, Iowa City, Iowa 483 5 
WSVS, Buffalo, N. Y 218.8 
WTAB, Fall River, Mass 266 
WTAD, Carthage, Ill 23G 
WTAG, Worcester, Mass 268 
WTAL, Toledo, Ohio 252 
WTAM, Cleveland, Ohio 359.4 
WTAP, Cambridge, Ill 242 
WTAQ, Osseo, wis 254 
WTAR, Norfolk, Va 261 
WTAW, College Station, Texas 270 
WTAX, Streator, Ill 231 
WTAZ, Lambertville, N. J 261 
WTIC, Hartford, Conn ....475.9 
WWAD, Philadelphia, Pa 250 

WWAE, Plainfield, Ill 242 

WWAO, Houghton, Mich 213 
W W G L, Richmond Hill, N. Y 212.6 
WWI, Dearborn, Mich 266 
WW1, Detroit, Mich 352.7 
W W L, New Orleans, La 275 

1000 
500 

20 
500 
500 
100 
1.00 
500 

50 
100 

50 
500 

10 
3500 

50 
100 
100 
500 

50 
15 

500 
250 
500 
250 
510 
500 

1000 
100 

www.americanradiohistory.com

www.americanradiohistory.com


1566 Radio News for May, 1926 

RADIO SET DIRECTORY 
IN presenting various sets in a directory of this kind, it is naturally 

possible to . touch only the high points. We have there- 
fore listed all outfits under a simple classification that will, we hope, 
be of great service to the public, as well as to the trade. We have 
attempted in this directory to list every set manufactured in this coun- 
irg, but although we have written a number of letters to all manufac- 

turers, not all have replied. In order to make the directory complete, ` 

all sets manufactured by any one manufacturer listed have been in= 
cluded. 

The Directory will be kept up to date, month by month. All manu- 
facturers are invited to send monthly corrections as to the various 
features of the sets which they produce. 

Manufacturer: ALL - 
AMERICAN RADIO 

CORP., 
4201 Belmont Ave.. 

Chicago, Ill. 
Trade Name: All -Amer- 

ican Model "R" 
Circuit: Tuned radio 

frequency 
Batteries: Storage 
Antenna: Outdoor - 

Loud Speaker: separate 
Controls: Two 
List Price: $90 

Manufacturer: AT- 
WATER KENT MFG. 

CO., 
4700 Wissahickon Ave , 

Philadelphia, Pa. 
Trade Name: Atwater 

Kent Model 10 
Circuit: Tuned radio 

frequency 
Batteries: Storage 

Antenna: Outdoor or 
indoor 

Loud Speaker: Separate 
Controls: Three 
List Price: $80 

it it * 

Trade Name: Atwater 
Kent Model 12 

Circuit: Tuned radio 
frequency 

Batteries: Storage 
Antenna: Outdoor or 

indoor 
Loud Speaker: Separate 
Controls: Three 
List Price: $100 

it * * 

Trade Name: Atwater 
Kent Model 19 

Circuit: Tuned radio 
frequency 

Batteries: Storage 
Antenna: Outdoor or 

indoor 
Loud Speaker: Separate 
Controls: Two 
List Price: $60 

e * * 

Trade Name: Atwater 
Kent Model 20 

Circuit : Tuned radio 
frequency 

Batteries: Storage 
Antenna: Outdoor or 

indoor 
Loud Speaker: Separate 
Controls: Three 
List Price: $80 

* Trade Name: Atwater 
Kent Model 20 Com- 
pact 

Circuit: Tuned radio 
frequency 

Batteries: Storage 
Antenna: Outdoor or 

indoor 
Loud Speaker: Separate 
Controls: Three 
List Price: $80 

* 

Trade Name: Atwater 
Kent Model 21 Corn - 
pact 

Circuit: Tuned radio 
frequency 

Batteries: Dry cell 
Antenna: Outdoor or 

indoor 
Loud Speaker: Separate 
Controls: Three 
List Price: $80 

* * 

Trade Name: Atwater 
Kent Model 24 De 
Luxe 

Circuit: Tuned radio 
frequency 

Batteries: Storage 
Antenna: Outdoor or 

indoor 
Loud Speaker: Separ- 

ate 
Controls: Three 
List Price: $100 

Manufacturer: BLUE 
SEAL MFG. CO.. 

538 So. Dearborn St, 
Chicago, Ill. 

Trade Name: Blue Seal 
tuned radio fre- 
quency 

Circuit: Tuned radio 
frequency 

Batteries: Storage 
Antenna: Outdoor or 

indoor 
Loud Speaker: Sepa- 

rate 
Controls: Three 
List Price: $135 

Manufacturer: CHEL- 
SEA RADIO CO., 

150 5th St., 
Chelsea, Mass. 

Trade Name: Chelsea 
No. 140 

Circuit: Armstrong 
Regenerative 3 -cir- 
cuit 

Batteries: Either 
Antenna: Outdoor 
Loud Speaker: Sepa- 

rate 
Controls: 1 

List Price: $26 
* 

Trade Name: Chelsea 
Super -5 

Circuit: 2 stages tuned 
radio frequency de- 
tector, 2 audio am- 
plification 

Batteries: Storage 
Antenna: Outdoor 
Loud Speaker: Sepa- 

rate 
Controls: Three 
List Price: $50 - 

* * * 

Trade Name: Chelsea 
Super -6 tuned radio 
frequency 

Circuit: 2 tuned radio 
frequency, detector 3 
special audio ampl- 
ifier 

Batteries: Storage 
Antenna: Either 
Loud Speaker: Sepa- 

rate 
Controls: Three 
List Price: $60 

Manufacturer:, T H E 
CROSLEY RADIO 

CORP. 
Cincinnati, Ohio 

Trade Name: Crosley 
Pup 

Circuit: Regenerative 
Batteries: Dry cell 
Antenna : Outdoor 
Controls: Two 
List Price: $9.75 

* * * 

Trade Name: Model 
IV-29 

Circuit: Tuned Radio 
Frequency with Re- 
generative Detector 

Batteries: Dry Cell or 
Storage 

Antenna: Outside 
Loud Speaker: Separ- 

ate 
Controls: Two 
List Price: $29 

* 

Trade Name: Model 
V -38 

Circuit: Tuned Radio 
Frequency with Re- 
generation 

Batteries: Dry Cell or 
Storage 

Antenna : Outside 
Loud Speaker: Separ- 

ate 
Controls: Three 
List Price: $38 

* * * 

Trade Name: Model 
R F L -60 

Circuit: Tuned Radio 
Frequency 

Batteries: Storage 
Antenna: Outside 
Loud Speaker: Separ- 

ate 
Controls: Three - 

List Price: $60 
* e 

Trade Name: R F L -75 
Circuit: Tuned Radio 

Frequency 
Batteries: Storage 
Antenna: Outside 
Loud Speaker: Separ- 

ate 
Controls: Three 
List Price: $75 

Manufacturer: DAY- 
TON FAN & MOTOR 
CO. 
Monument and Meigs 
Sts. 

Dayton, Ohio 
Trade Name: O. E. 

M. 12. 
Circuit: Tuned radio 

frequency 
Batteries: Dry cell or 

storage. 
Antenna: Outdoor 
Loud Speaker: Sepa- 

rate 

Antenna : Outdoor 
Loud Speaker: Sepa- 

rate 
Controls : One 
List Price: $105.00 

Trade Name: Daycraft 
Circuit: Tuned radio 

frequency 
Batteries: Dry cell or 

storage 
Antenna : Outdoor 
Loud Speaker: Built -in 
Controls : One 
List Price: $145.00 

it * * 

Trade Name: Daygrand 
Circuit: Tuned radio 

frequency 
Batteries: Dry cell or 

storage 
Antenna : Outdoor 
Loud Speaker: Built -in 
Controls : One 
List Price: $195.00 

* * x 

Trade Name: Daytonia 
Circuit: Tuned radio 

frequency 
Batteries: Dry cell or 

storage 
Antenna : Outdoor 
Loud Speaker: Built -in 
Controls : One 
List Price: $300.00 

Notice to Readers 
Detailed information respecting 

the following sets, or any other re- 
ceiving sets, may be had on inquiry 
by addressing a letter to the Editor 
of the Set Directory, RADIO NEWS. 

.11 11 111111111,.111111111111111w11w11111111111111111111111111111111111111,1111,1,111111111111111111111111F7 

Controls: Three 
List Price: $75.00 

e e 
Trade Name: O. E. 

M. 7 
Circuit: Tuned radio 

frequency 
Batteries: Dry cell or 

storage - 
Antenna : Outdoor 
Loud Speaker: Sepa- 

rate 
Controls: Three 
List Price: $98.00 

* * 

Trade Name: Dayola 
Circuit: Tuned radio 

frequency 
Batteries: Dry cell or 

storage 
Antenna : Outdoor 
Loud Speaker: Sepa- 

rate 
Controls: Three 
List Price: $110.00 

* * * 

Trade Name: Day -Fan 
Circuit: Tuned radio 

frequency 
Batteries: Dry cell or 

storage 
Antenna : Outdoor 
Loud Speaker: Sepa- 

rate 
Controls : One 
List Price: $115.00 

e if 

Trade Name: Dayroyal 
Circuit: Tuned radio 

frequency 
Batteries: Dry cell or 

storage 
Antenna : Outdoor 
Loud Speaker: Built -in 
Controls : One 
List Price: $250.00 

Trade Name: Dayphone 
Circuit: Tuned radio 

frequency 
Batteries: Dry cell or 

storage 

Manufacturer: DE 
WITT -LA FRANCE 

CO. 
54 Washburn Ave., 
Cambridge, Mass. 

Trade Name: Supe- 
radio Reactodyne 
R. F. 

Circuit: Radio fre- 
quency 

Batteries: Storage 
Antenna: Outdoor 
Loud Speaker: Sepa- 

rate 
Controls: Two 
List Price: $56 

Manufacturer: THE 
W. B. DUCK CO , 711 

Adams St., Toledo, 
Ohio 

Trade Name: Duck 
Type A -884 De Luxe 
Balanced 

Circuit: Tuned Radio 
Frequency 

Batteries: Both 
Antenna: None 
Loud Speaker: Separate 
Controls: Three 
List Price: $95 

* 

Trade Name: Type A 
885 Six Tubes 

Circuit: Tuned radio 
frequency 

Batteries: Both 
Antenna: None 
Loud Speaker: None 
Controls: Three 
List Price: $150 

Trade Name: Type A 
886 Six Tubes 

Circuit: Tuned radio 
frequency 

Batteries: Both 
Antenna: None 
Loud Speaker: None 
Controls: Three 
List Price: $200 

Manufacturer: ELEC- 
TRICAL PRODUCTS 

MFG. CO., 
69 Sprague St, 

Providence, R. I. 
Trade Name: Dymac 

Selecto -5 
Circuit : Dymac Bal- 

anced radio f r e - 
quency 

Batteries: Storage 
Antenna: Outdoor 
Loud Speaker: Separate 
Controls: Three Dials 
List Price: $75 

Manufacturer: ELEC- 
TRICAL RESEARCH 

& MFG. CO., 
Waterloo, Ia. 

Trade Name: Superior - 
flex Model S -3 

Circuit: Superiorflex- 
double reflex 

Batteries: Dry cell or 
storage 

Antenna : Outdoor 
Loud Speaker: Sepa- 

rate 
Control : One 
List Price: $85 -00 

Manufacturer: ELEC- 
TRICAL RESEARCH 

LABORATORIES, 
2500 Cottage Grove 

Ave. 
Chicago, Ill. 

Trade Name: Erla Cir- 
cloid Five De Luxe 
cabinet 

Circuit : Tuned radio 
frequency, licensed 
under U. S. Navy 
patent 

Batteries: Storage 
Antenna: Both 
Loud Speaker: Sepa- 

rate 
Controls: Three 
List Price: $77.50 

* * 

Trade Name: Erla Cir- 
cloid Five De Luxe 
cabinet 

Circuit: Tuned radio 
frequency, licensed 
under U. S. Navy 
patent 

Batteries: Storage 
Antenna: Both 
Loud Speaker: Sepa- 

rate 
Controls: Three 
List Price: $69.50 

e e 

Trade Name: Erla Cir- 
cloid Five De Luxe 
cabinet 

Circuit : Tuned radio 
frequency, licensed 
under U. S. Navy 
patent 

Batteries: Storage 
Antenna : Both 
Loud Speaker: Built -in 
Controls: Three 
List Price: $142.50 

* e * 

Trade Name: Erla Cir- 
cloid Five De Luxe 
cabinet 

Circuit: Tuned radio 
frequency, licensed 
under U. S. Navy 
patent 

Batteries: Storage 
Antenna: Both 
Loud Speaker : Built -in 
Controls: Three 
List Price: $113.50 

Manufacturer: 
CHARLES FRESH- 

MAN, INC. 
240 -248 W. 40th St., 

New York City 
and 327 So. LaSalle St. 

Chicago, Ill. 
Trade Name: Fresh- 

man Masterpiece 
Model 5 -F -2 

Circuit: Tuned radio 
frequency 

Batteries: Either 
Antenna: Outdoor or 

indoor (no loop) 
Loud Speaker: Sepa- 

rate 
Controls: Three 
List Price: $39.50 

* e e 

Trade Name: Fresh- 
man Masterpiece 
Model 5 -F -5 

Circuit : Tuned radio 
frequency 

Batteries: Either 
Antenna: Outdoor or 

indoor (no loop) 
Loud Speaker: Built -in 
Controls: Three 
List Price: $60 

* * s 
Trade Name: Fresh- 

man Masterpiece 
Model 5 -F -4 

Circuit: Tuned radio 
frequency 

Batteries: Either 
Antenna: Outdoor or 

indoor (no loop) 
Loud Speaker: Sepa- 

rate 
Controls: Three 
List Price: $49.50 

Trade Name: Fresh- 
man Masterpiece 
Concert Model 

Circuit: Tuned radio 
frequency 

Batteries: Either 
Antenna: Outdoor or 

indoor (no loop) 
Loud Speaker: Built -in 
Controls : Three 
List Price: $75 

* 

Trade Name: Fresh- 
man Masterpiece set 
of Franklin Console 

Circuit: Tuned radio 
frequency 

Batteries: Either 
Antenna: Outdoor or 

indoor (no loop) 
Loud Speaker: Built -in 
Controls: Three 
List Price $75 

e 

Trade Name: Fresh- 
man Masterpiece 
Model 5 -F -8 

Circuit : Tuned radio 
frequency 

Batteries: Either 
Antenna: Outdoor or 

indoor (no loop) 
Loud Speaker: Built -in 
Controls : Three 
List Price: $89.50 

* e * 

Trade Name: Fresh- 
man Masterpiece 
Model 5 -F -6 with 
table 

Circuit: Tuned radio 
frequency 

Batteries: Either 
Antenna: Outdoor or 

indoor (no loop) 
Loud Speaker: Built -in 
Controls: Three 
List Price: $82.50 

* e * 

Trade Name: Fresh- 
man Masterpiece 
Franklin Console 

Circuit : Tuned radio 
frequency 

Batteries: Either 
Antenna: Outdoor or 

indoor (no loop) 
Loud Speaker: Built -in 
Controls: Three 
List Price: $115 

To be continued in the 
June RADIO NEWS 
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Correspondence from Readers \,\ 

In this department the readers air their views on many important questions of the day. Com- 
ment is invited and an attempt is made to give equal weight to both sides of a controversy 

regardless of the magazine's policy. 

REFLEX RECEIVER 
Editor RADIO NEWS: 

I wish to thank Mr. Arthur Reed for the 
set he described in the January, 1926, issue of 
RADIO NEWS. It may not be anything new 
in theory, but it was new to me as a begin- 
ner. I built the set and am more than 
pleased with the results I have had with it. 
Among the stations I have heard are KDKA, 
WMBF, and KFI. I am getting good loud 
speaker volume but would like to get just a 
little more. The nearest station to this place 
is about one thousand miles and a very 
powerful set is needed for good results. 

CLYDE WALCUTT, 
Staff Sergt. Signal Corps, 

Camp Gaillard, Canal Zone. 

DX FROM SPAIN 
Editor, RADIO NEws : 

I take pleasure in informing you that I 
have heard the station WGY very strongly 
and clearly, between four and five o'clock 
yesterday morning, in this city with the set 
described in RADIO NEWS for July, 1925, 
(Page 49) "A Non -Radiating R.F. Re- 
ceiver ;" and authorize you to make any use 
of this letter you wish. 

Availing myself of the occasion to testify 
my regards. 

MIGUEL SORRIBAS, 
Diputacion 152, (5th), 

Barcelona, Spain. 

THE SINGLE -CONTROL REGEN- 
ERATIVE INTERFLEX 

Editor RADIO NEWS: 
I've just completed the "Regenerative In- 

terflex" described in RADIO NEWS for De- 
cember, 1925. The trouble with this set is 
that you are too modest in your claims for 
it, for it is the most remarkable receiver on 
the market today. I did not expect the 
wonderful results obtained from it. I can 
make affidavit, with my wife's signature as a 
witness, to the effect that this receiver, with 
only the detector tube, brought in on loud 
speaker KFDM, Beaumont, Texas, 40 miles; 
KPRC, Houston, Texas, about 90 miles; 
KOIL, Council Bluffs, Iowa, 600 miles ; 

WLIB, Chicago, 800 miles ; KFKX, Has- 
tings, Neb., 700 miles, and KDKA, 900 
miles ; and numerous other stations that I 
did not care to hear their call letters. Now 
these are actual facts ; though it may sound 
unreasonable, it is true. The receiver sepa- 
rates three stations on two points on the 
dial, also, which shows it is as selective as 
one could desire. With the two stages 
audio we could not stay in a fairly large 
room, the volume was so great. This re- 
ceiver has no fancy makings in it; as I 
made the coil, as per your directions, used 
201A tubes throughout, All- American 3:1 
transformers, Carborundum Crystal, and 
Bradleystat, using Amsco SLF Condenser. 
I found the volume better by putting .00025 
fixed condenser across secondary of last 
audio stage. To say I'ni pleased with the 
circuit would be putting it mildly. I've 
macle a dozen receivers from the one -tubes 
to the excellent 8 super- heterodyne, and I 
think this the most remarkable receiver, 
tube for tube, on the market for the ama- 
teur to construct. I want to thank you per- 
sonally, Mr. Gernsback, for the circuit, and 
also to say a good word of praise for your 
most excellent magazine, RADIO NEws. 

W. H. NICHOLS, 
DeQuincy, La. 

Editor RADIO NEWS : 

It gives me pleasure to congratulate you 
on your Regenerative Interflex. My Radio 
Classes join me in this. We have construct- 
ed seven of these sets and each one with 
complete success. It ought to be a boon to 
the old folks who can not, or do not care to, 
twirl a lot of dials and knobs. The most 
remarkable factors noticed by us are: 

1 -DX. 2- Clearness of signals. 
3- Quality on loud speakers. 
4- Selectivity. 
This, of course, agrees with your articles. 

CARL LAURIER, 
Director Department of Science, 

Park Ridge High School, Park Ridge, N. J. 

WHAT DO YOU THINK? 
Editor, RADIO NEWS : 

I have made some interesting observations 
about my radio, which, although not new, 
I have never seen printed. I am using a 
4 -tube resistance -amplifier and your cascade 
receiver. The amplifier has a choke to by- 
pass the plate current around the phones. 
The last two tubes are UX -112. I dis- 
covered recently that while listening to a 
powerful station, I could entirely disconnect 
the phones and loud speaker and hear music 
and speech directly from the set. 

I think that the sound is coming from 
the transformer used as a choke, but my 
local radio dealer said that it came from 
the tube. I would like your opinion, or 
that of the readers of this page, as to the 
explanation of this phenomenon. 

RALPH BAILEY, 
51 Morse Place, 

Rutland, Vt. 

TWO SETS ON THE SAME 
BATTERIES 

Editor, RADIO NEWS: 
I have tried the experiment of using the 

same "A" and "B" batteries for two radio 
sets at the same time, and would like to 
let you know the results. 

One set consisted of five tubes ; the usual 
two stages tuned R.F., detector and two of 
A.F. ; while the other was a three -tube 
single- circuit regenerative circuit. Connect- 
ing up the 5 -tube set as usual, I ran jumper 
wires from the 90+ binding post tó the same 
connection on the 3 -tube set. After doing 
likewise with all battery connections, I con- 
nected the outside antenna to the regenera- 
tive set and an inside antenna to the aerial 
post of the 5- tuber. Only one ground con- 
nection was used, this going to the 5 -tube 
set. (If two ground connections are used, 
a small fixed condenser will have to be 
connected in the lead, or the batteries will 
be short -circuited.) 

I was surprised at the results obtained. 
As it was a poor night for reception, WEAF 
could just be heard on the loud speaker, 
using five tubes. When the 3 -tube set was 
switched on, to my surprise it came in with 
good volume on the speaker. All the other 
stations also carne in with about twice as 
much volume as before. I found out that 
both sets had to be tuned to the same 
station before any increase in volume could 
be noticed. 

I also tried using just the detector tube 
of the regenerative set, and found the volume 
about the same with increased clearness. 
Using all three tubes, the music was dis- 
torted and not clear. I used 199 tubes in 
the 3 -tube and 201 -A in the 5 -tube set. The 

extra voltage on the 199 tubes was taken care 
of by connecting a potentiometer as a 
rheostat in the "A -" lead; two connections 
(middle and one side only) of the potentio- 
meter were used. This plan seems a very 
good one to me when another tube is to be 
added to a 5 -tube set. 

Now, you "hams" and "B.C.L." guys, get 
a couple of sets together and try this ex- 
periment ; and be sure to let me know how it 
works. I don't know whether it has been 
tried before, but I never have read of it 
anywhere, and I think it will be something 
new to fool with. Perhaps some wise ama- 
teur will link several transmitters together 
and work China (from Hong Kong). I 
would be very glad to hear from anyone 
trying this trick, either through RADIO NEWS 
correspondence columns, or direct. 

PAUL AMTOWER, 
129 Oak Street, 
Cumberland, Md. 

THE INTERFLEX FOUR 
Editor, RADIO NEws : 

The Interflex Four has given me the 
surprise of my life. After experimenting 
with various transformers, I connected an 
Acme R -2. I also added about four turns 
on the secondary of the inductance coil, and 
the results are more than satisfactory. 

Imagine, with an aerial (outside) of over 
150 feet, I tune in all Chicago stations with- 
out any interference with one another ! I 
intend to shorten the antenna to 75 feet. 

But the most satisfaction I get in the Inter- 
flex is the wonderful clear reception. It 
surpasses anything I have ever heard. 

I thank you for your kind assistance, and 
assure you that RADIO NEWS will always be 
my favorite radio magazine. 

KARL F. ENGLEHARD, 
1421 Rascher Ave., 

Chicago, Ill. 

INTERFLEX RECORDS 
Editor, RADIO NEws : 

I just want to outline my successful re- 
sults with the Balanced Interflex. I built 
according to the description of same in 
December RADIO NEWS, and, believe me, it 
is the best and simplest outfit yet, and for 
purity of tone unexcelled. Extremely low 
tones and also extremely high tones perfect 
and without the least distortion. Selective 
beyond even my fondest hope, as I can get 
KDKA easily without any interference from 
our local WSAI, only fourteen miles distant. 
My youngest daughter, only 6 years of age, 
tunes with the skill of a professional, as 
do all the rest of my older children, and 
wife. I certainly am very proud and am 
showing and demonstrating to all my friends 
and acquaintances this wonderful Interflex. 
and when I say I certainly am an Interflex 
booster, I am putting it mildly. 

L. H. WESSEL, 
611 Clark Street, 

Middletown, Ohio. 

Editor, RADIO NEws : 

We have constructed two machines with 
the Balanced Interflex circuit. The per- 
formance of the circuit is wonderful. Am 
writing because we had trouble in tracing 
your circuit on page 443 of RADIO NEws for 
October. We whipped it out by following 
the complete circuit on page 442. 

Yours truly, 
GUY SHUTER, 

631 Park Avenue, 
Piqua, Ohio. 
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Awards of the $50 Radio Wrinkle Contest 
First Prize 

A NOVEL SHORT -WAVE CON- 
DENSER 

By RICHARD G. ROFELTY 
The condenser shown embodies many f ea- 

tures desirable for short -wave work. The 
insulating material is kept well out of the 
electrostatic field, and the plates are ar- 
ranged in a manner which minimizes body - 
capacitance effects, because they are per- 
pendicular to, instead of parallel to the panel. 

The materials required are: Two pieces 
of sheet brass, cut as shown in Figs. 1 and 
2, three pieces of some highly -insulating ma- 
terial, of the dimensions shown in Figs. 3, 
4, and 5 ; brass rod, 1/4-inch diameter, 4 
inches long; screws, solder, etc. 

The insulating pieces shown in Figs, 4 and 
5 may be of any convenient thickness ; 13a- 

inch will do. The piece shown in Fig. 3, 
however, should be thicker, preferably /- 
inch, as it gives rigidity to the instrument. 

After cutting the plates they may be bent 
into shape around any firm cylindrical object 
which is 2/ inches in diameter. The rotary 
plate should be bent first. Then a few 
layers of paper should be wrapped around 
the form, to make up for the difference in 
radius between the two plates. When the 
plates have been shaped, carefully bend the 
lugs until they are perpendicular to the 
axis of the instrument. 

The condenser may be assembled easily, 
by referring to Fig. 6. The shaft is soldered 
to the lugs, and a pigtail connects it to 
the upper rear binding post; the stationary 
plate is connected to the lower binding post. 
A washer, slipped over the rod at the rear 
before the pigtail is soldered, acts as a bear- 
ing to take up end play. The slotted holes 
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Prize Winners 
First Prize $25 

A NOVEL SHORT -WAVE 
CONDENSER 

By RICHARD G. ROFELTY 
305 S. Catalina St., Pasadena, Cal. 

Second Prize $15 
WINDING FORM FOR 

SOLENOIDS 
By THOMAS C. McCOY 

214 Audubon Ave., New York City 

Third Prize $10 
TWO WRINKLES WITH FILA- 

MENT CONTROL JACKS 
By MORRIS POOL 

216 Miller Ave., Mill Valley, Cal. 

(shown in Figs. 4 and 5) allow adjustment 
of the distance between the plates. If the 
capacitance is raised to a point at which 
there is danger of the plates touching, a 
thin sheet of mica may be shellacked over 
one of the plates. This will serve as well 
to increase the capacitance considerably, be- 
cause of its high dielectric constant. 

The builder may, if he wishes, substitute 
his own dimensions, as the capacitance of 
such a condenser is always adjustable. The 

STATIONARY PLATE 

i.- 2 8 
--t 

FIG_1 

if g TAP 

-- 2 g 
FIG. 3 

4 

8 DRILL 

ROTARY PLATE 

14\ /VI 
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HOLE FOR 
4: DIA. B. P. 
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FIG. 4 

I¿ 4 DIA 
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DRILL 

FOR P I GTA I L 'CONNECT ION 
BINDING 
POST 

I HOLES TO 
FASTEN ` TO PANEL 

q ROD 4" 
LONG 

HOLE FOR 
BI N DI NG POST 

FIBRE SUPPORT 

FIG.6 

Above, the working drawings and assembly of a variable condenser that is especially adaptable for 
short -wave work. Body capacity effects are greatly reduced because the plates are perpendicular 

to the panel. 

one shown can be expected to give a maxi- 
mum of .00015 µf. without bringing the 
plates dangerously close together. This is 
ample for most short -wave work. 

Second Prize 
WINDING FORM FOR SOLENOIDS 

By THOMAS C. McCOY 
Engineers have convinced us by now that 

the spaced, air -wound solenoid is the most 
efficient form of coil. It is desirable, when- 
ever possible, to make up such a coil with 
a minimum of supporting material. None 
of the usual winding for ms, however, pro- 
vides for this type of coil. 

The accompanying illustrations show how 
a form may be made to provide for the 
manufacture of air -wound solenoids. Three 

TUBES AFTER DRILLING 
AND MAKING 

"IDENTIFYING' CUTS 

FIGI 

FORM READY FOR 
HACKSAW SLOTS WINDING 

FIG 2 

10'INIIII'II IIIIII 
II I'C - III 

. 

The sketch illustrates the method of construct- 
ing a form on which air -wound coils can be 

easily made. 

pieces of insulating tubing are required. One 
is 6 inches long, 3 inches in diameter, with 
?/ -inch wall; and two 1 inch long, 234 
inches in diameter, with g -inch wall. 

Place one of the smaller tubes in each 
end of the long one, flush with the rim, 
and bore four holes, quartering the tube, 
each hole in line with the corresponding 
hole at the opposite end. This makes eight 
holes in all. Before dis- assembling, put 
bolts in the holes and mark the sections 
with saw cuts at the rim, cutting both the 
inner and the outer tubes, as shown in Fig. 
1. This will aid in reassembling the parts 
after the form is completed. 

Now remove the end pieces and with a 
hacksaw make four complete cuts axially 
down the long tube, between the holes, 
dividing it into four segments. These seg- 
ments, as well as the end supporting rings, 
should be rubbed down with fine emery 
paper, in order to facilitate removing the 
completed coils. 

When all the preliminary work is com- 
pleted the form is again assembled, using 
6 -32 by / -inch bolts. The identifying saw 
slots in the end make it easy to put the 
pieces back together in their original rela- 
tionship. 

The coil may now be wound on in the 
usual manner, either in a winding machine 
or by hand. The turns may be spaced by 
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the winding machine, or by string later re- 
moved, before collodion is applied to hold 
the turns and make the coils rigid. 

After the collodion has dried the screws 
are taken out, the end rings removed, and 
the sectors of the long tube dis -assembled. 
If the collodion has not been applied with 
too lavish a hand, they should come out 
readily. 

This form is long enough to permit two 
70 -turn coils of the usual wire sizes to be 
wound at the same time. 

Third Prize 
TWO WRINKLES WITH FILA- 

MENT CONTROL JACKS 
By MORRIS POOL 

When building multi -tube sets, it is often 
desirable to operate all tubes from one 
rheostat. When this is done, and filament- 
control jacks are incorporated to cut out 
one or more A.F. stages, the voltage on 
the rest of the tubes is raised, and the 
rheostat must be turned back to reduce it 
to normal. 

If, however, another filament -control jack 
No. 2, is hooked in (as shown in Fig. 1) 
with a resistance of the proper value, then 

L111 
.::I1, é; 

áflill:ái:31 :.I: 

FIGI i 

By inserting a resistance R, in the filament 
circuit when tube 4 is cut out, it does not 

overload the other tubes. 

changing the phone plug from jack No. 1 

to No. 2 cuts out tube No. 4, and cuts in the 
small resistance. 

This resistance, R, may be another rheo- 
stat, an auxiliary resistance unit, or it may 
be made by the builder. Its value need not 
be more than four or five ohms ; and when 
once adjusted, it need not be touched again 

8 

Y Y I 

. 1 
fi:.3S:ïSf:ii 

;,74354M 

FANSïïiiïïïiiii ...,.,,.....,,.... 

FIG. a 
The method of making an open circuit fila- 
ment- control jack from a double- circuit jack is 

here illustrated. 

unless the voltage of the battery falls away 
below normal. 

The use of this idea in a set simplifies 
its operation considerably; as the rheostat 
need not be touched, when plugging from 
one stage of A.F. to two, or vice versa. 

A very satisfactory open- circuit filament - 
control jack (Fig. 2) can be made from 
a double- circuit jack, by taking out the two 
center springs (A and B, whose regular ar- 
rangement is shown at No. 1) and replacing 
them above the outside springs, as shown at 
No. 2. It will probably be necessary to use 
extra insulating spacers and longer screws. 

The spacers and the little insulating block, 
C, may be made of cardboard, fibre, or any 
other material with fair insulating properties. 
The block may be secured to one of the 
springs with glue or shellac, or any other 
way that is most convenient. 

This jack is very useful for opening the 
filament circuit of the last tube when the 
plug is removed. 

EXTENSION SHAFTS FOR SHORT- 
WAVE WORK 

Anyone who has tried it knows the diffi- 
culty to be encountered in making extension 
shafts of insulating tubing for short -wave 
work. Usually a piece of brass rod, the 
same size as the instrument shaft, is inserted 
in the front -panel dial; and the two shafts 

EXTENSION SHAFTS 
ENDS OF STRIP 
SWEATED TOGETHER 

When following this method of connecting an 
extension shaft to a condenser, there is no 

danger of the shaft splitting. 

are inserted in the ends of a length of tub- 
ing made from some insulating material, 
being held by set screws. 

But when the set screws are tightened 
enough to keep the shaft from slipping, the 
tubing is apt to split. The trouble may be 
overcome in the manner shown in the accom- 
panying diagram. Procure two pieces of 
strip brass, about three -quarters of an inch 
longer than the diameter of the tubing to 
be used, and two square brass nuts, with 
short screws to fit. Tin both sides of the 
brass strips and one side of each nut. Drill 
a hole in the center of each strip, large 
enough to pass the machine screws. Drill 
a hole of the same diameter near each end 
of the tube. Then sweat the nuts to the 
strips, keeping two edges perpendicular to 
the length of the strips, and centering the 
holes in the strips carefully over the holes 
in the nuts. Bend the ends around the tube 
and sweat them together, forming a com- 
plete snug collar at each end. The extension 
shaft may then be fitted to the regular 
shafts, and the screws tightened. It will be 
seen that by this method all strain on the 
tube itself is removed, yet the collars form 
a very firm and permanent means of holding 
the extension shaft rigidly. 

Contributed by A. R. Hudson. 

SWITCH POINT MARKER 
the fan whose workshop does not con- 

tain a variety of precision tools finds it 
difficult to make a neat job of drilling for 
switchpoints. Usually the finished row of 
holes is very much out of alignment and 
does not form the perfect arc of a circle 
which it should. 

A little time spent in making a switch - 
point marker will be repaid in future con- 
venience. Take a strip of brass A.-inch in 
thickness, / -inch in width, and 2% inches 
long. Drill two holes near one end, exactly 
4 -inch apart, center to center, and equidis- 
tant from a line marked down the center 
of the strip. At the other end of the strip 
drill a row of holes on the center line, and 
with a file or fine metal saw cut out the 
metal between them to form a slot as shown 
in the drawing. 

The switch -point marker here shown will save 
the set builder much time in panel layout. 
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The holes should have a diameter slight- 
ly greater than that of the switchpoint 
shanks which you intend to use, as a general 
rule. The spacing between the holes is cor- 
rect for switchpoints with heads of 74-inch 
diameter or less. As the shafts of most 
switches vary in size, it is best to make the 
slot of the same width as the other holes, 
and use a switchpoint like the others to 
locate it until the holes are drilled for the 
points. Then the hole for the switch shaft 
can be enlarged to the proper size for the 
bushing to be used. The slot allows the use 
of the marker for switches with blades of 
varying length. 

Contributed by Wilfred P. Weathers. 

SERIES -PARALLEL "B" BATTERY 
SWITCH 

An ordinary four -tip jack is used for this 
purpose, with a plug of some insulating ma- 
terial (hardwood is satisfactory) having a 
copper point. The diagrams show clearly the 
connections. 

SET 

JACK 

,r CHARGER 

o o o O 

45 V °- 
o o 0 0 0- 

+ 
nsV. 

SWITCH 

This sketch shows the "B" batteries connect- 
ed in shunt for charging which occurs when 

the DPDT switch is thrown to the left. 

In the upper figure the plug has been re- 
moved and the two 45 -volt "B" batteries are 
connected in parallel for charging. 

In the lower figure, the plug has been in- 
serted and the batteries are connected in 
series for use. 

INSULATING MATERIAL 

PLUG 
-COPPER POINT 

With the plug inserted and the switch thrown 
to the right the batteries are connected in 

series to the set. 

The double -throw switch, as shown, con- 
nects the batteries with the charger or with 
the set, when desired. 

Contributed by H. de Miff onis. 

CHECKING ASSEMBLY 
Man is human and as the proverb says, 

"To err is human." So, to locate and remedy 
possible defects in the building of any re- 
ceiver, the builder will find it useful to fol- 
low a logical system of investigation. 

Connect the storage "A" battery to the 
correct phone-tip jacks and insert a tube in 
socket and note if it lights. Then try it in 
all of the sockets. First -If your tube does 
not light, trace the current from the phone - 
tip jack, through the switch, sockets, rheo- 
stats, amperites, and on back to the battery. 
There may be a bad contact at any one of 
these places, or possibly an amperite may 
have burned out. 

Then connect the storage "A" battery to 
(Continued on page 1605) 
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FLANNELS OR BVDS? 
Item from the Lewiston, 

Maine, Daily Sun of Feb. 
11: "Sets having 8 or more 
tubes generally give a lot of 
noise even if the input cir- 
cuit is SHIRTED so that 
no static can get in." Cir- 
cuits, that have heretofore 
been covered with patents, 
can now be covered with 
cast -off BVDs, or what you 

, will. 

YOU THINK YOU 
ARE THE SMART 
SET DON'T 
Y t' 

Contributed by 
C. E. March 

FOR YE BOOTLEGGER 
Ironical gesture from the 

Toronto Daily Star's adver- 
tising columns, on Feb. 12: 
"GRIP LEAKS -.20 ". We 
suppose that these gadgets 
are a special arrangement 
for the handy little bags 
that all good bootleggers 
and true use, so that the 
evening's entertainment will 
not drip and bring a cop on 
the trail. 

Contributed by 
Thomas Mulcahy 

HA! HA!! ALSO HEE! HEE!! 
A merry motif from the 

4. eminent QST, Hartford, 'j Conn., in the February 
number, is as follows: 
"The Exide A Battery with 
TICKLE Charger and'Mas- 
ter switch." Sets are getting 
to be as temperamental as 
some of the artists these 
days, and this kind of 
charger is doubtless used to 
keep them laughing and 
happy. 

Contributed by Lyman F. Barry 

OUR NEXT NUMBER - 
Musical announcement 

from the Pittsburgh, Pa., 1FOR THE LOVE 
Press of Jan. 29: "All O'MIKE! 
Tubes guaranteed to light 
and PLAY." That makes 
it pretty soft, we'll say, for 
the broadcasters. Whenever 
an artist does not show up, 
all they have to do is to dig 
down in the tube box and 
get a nice piano -playing 
tube, put it before the mike 
and let 'er rip. 
Contributed by J. C. Davis 

FOR THE LADIES 
A combination radio and 

El BEAUTY 
beautifier kit was announced 

IS SIMPLY in the Los Angeles Exam- 

"New 
i MELODIOUS_ finer of Jan. 31 as follows: 

Y "New 5 tube A.K. COM- jP ' ? 
_ PACT, $85." Well, girls, 

what do you think of that 
idea? Now it won't be so 
hard for your escort to 
wait around while you put 
the final touches on your 
complexion at the dinner 
table, as there will be some- 

,.._. thing to keep him awake. 
Contributed by Hugo Kinner 

HE KEEPS HIS FEET ON IT 
In the February issue of 

QST, Hartford, Conn., was 
the following item about 
radio furniture: `The small 
DESK in the center of the 
set is a miniature honey- 
comb coil used as the R.F. 
choke." No, Oscar, we don't 
know what the desk is for, 
but we've a hunch that may- 
be it's for the engineer who 
directs the currents in the 
set. Contributed by 

Dana G. Barber 

WHAT NEXT? 
Scientific item from the 

Altoona, Pa., Tribune of 
Jan. 1: "The power of sta- 
tion WAHG is 500 
WORDS." We suppose that 
this discovery of the wond- 
rous power of words will in 
time revolutionize the radio 
industry, and soon we shall 
see stations that are limited 
to so many words per day. 
In some cases it would help 
greatly. 

Contributed by John Finn 

ENOUGH! 500 WORDS! 
i 

-ö 
%1 0 4 

RADIOTICS- 
THAT'S THE DOPE 

Medicinal suggestion from 
the Chicago Evening Post 
of Jan. 28: "If the floor is 
not covered with DRUGS 
the sound is likely to echo 
back and forth to the ceil- 
ing- So, those of you 
who broadcast, give heed to 
these words of wisdom. 
But let us add a word of 
precaution -don't tell your 
artists what the .dope is or 
the programs might be 
smelly. 

Contributed by M. C. Hobart 

IT'S ALL OVER 
In the Knickerbocker 

Press, Albany, N. Y., on 
Jan. 17, was this housing 
proposition for broadcast 
stations: "The transmitting 
ROOF will be located be- 
tween the two towers." 
Doubtless for economical 
reasons the tin roof of the 
station will be used as an 
antenna, thereby saving a 
few shekels for someone. 
Oh, these brainy engineers! 

Contributed by 
T. F. Maker 

SO'S YOUR OLD OPERATOR 
In the catalog of the 

Chas. Williams Stores, New 
York City, appeared the 
following: "This perform- 
ance-of the set -depends 
on the -atmospheric condi- 
tions, height and length of 
the OPERATOR." We 
suppose that the next step 
in radio development will 
be that sets will be made to 
fit each individual operator. 
Ah, well, we must have 
something new. 

Contributed by Stanley C. Page 

Finn: LON 
ENOUGH U PER 

R 

HET! 

wo 

F you happen to see any humorous mis- 
prints in the press we shall be glad to 
have you clip them out and send to us. 

No RADIOTIC will be accepted unless the 
printed original giving the name of the 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, 
ii c/o Radio News. 

WUXTRY! WUXTRY! MANUFACTURERS 
EXPOSED! 

Startling exposure by the 
Detroit News of Jan. 31, 
which has the following 
statement: " -dirty tube 

rltj CONTRACTS will also 
e give trouble of this nature." 
èNow we know where all the 

howls and things come 
from; it's from these fel- 
lows that make trick con- 
tracts with us poor B. C. 
L.'s and then gyp us. Oh, 
migosh, this is a hard 
world! 

Contributed by Francis E. Norgard 

NEWS FROM THE FRONT 
Casualities reported in 

the McPherson Radio cat- 
slog, - Montreal, Canada: 
"Three circuit tuner, 
WOUNDED with litz and 
green silk covered wire." 
Evidently someone who 
was building a set got mad 
at the tuner and shot it in 
the rotor with a litz bomb. 
Why they want to sell such 
a thing is over our heads. 

Contributed by 
Wm. Hauchuk 

AÌH HEAD As SHOT FF!J 

WHAT WAS THE CRIME? 
Capital punishment re- 

ports from the stronghold 
of Puritanism, as an- 
nounced by the Chicago, Ill. 
Daily News of Jan. 22: 
"WDBR - of the Tremont 
Temple Baptist Church of 
Boston was HANGED to 
WSSH." However, the 
crime was kept secret. 2,. Contributed by 

Emil G. Cepuder 
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FOR THE DIABOLICAL FIVE 
Under the head "Much 

Progress in New Tuning- 
coil Designing" the ''_Las 
Angeles Evening Express 
of Nov. 26 had the follow- 
ing gem: "Fasten the 
FIRES on one side with a 
strip of adhesive tape and 
then bend the coil around 
in the form of a circle." 
Surely the gent that de- 
signed that sort of coil ex- 

pects to go down where they don't need overcoats 
in winter -and we don't mean Palm Beach either. 

Contributed by Geo. P. Fuller 

ANOTHER CASE OF PROHIBITION? 
Doings in radio from the 

native heath of Uncle Sam. 
In the Dec. 31 issue of the 
U. S. government Radio 
Service Bulletin, there is 
this headline: "Broadcast- 
ing Stations Equipped so 
as to Suppress HARMON- 
IES." We should think 
that by this time the intelli- 
gentsia that dispose so 
'ightly of national affairs 
would realize that people 
like to hear good music, instead of some of the 
stuff that struggles in through the loud speaker. 

Contributed by H. J. Ridge 

TRY THIS ON YOUR PANEL 

FOR THE RADIO 
Educat final gesture e from 

MA ! 
the Chicago Evening Ameri- 
can of Feb. 1: `The en- 
gravings on the panel -can 
then be filled with Chinese 
white or plain school 
TALK." So, boys and girls, -- when you finish up that re- r' .< ceiver, take along to school 

wz a bucket and gather up a 

talk. 
bushel 

Itrm 
so 
ghtf'be handy to - have around the house. 

Contributed by Win. T. Littrell 

WITH A GUN OR BOOZE? 
A step in the wrong direc- 

tion as indicated in the 
March issue of RADIO NEWS 
in the Ambu Engineering 
Institute's advertisement: 
"SHOT subpanel makes as- 
sembly quick and easy." 
No, Bud, we really are 
quite unaware if the panel 
has been freely imbibing of 
the cup that cheers, or has 
been staging a wild west 
show. Of course it could be 
a little of both, eh, what? 

Contributed by Mrs. F. H. Richardsois 

Y SWEETIE 
TURNED ME 

DOWN- 

HERE'S A NEW ONE 
From the Rochester, N. 

Y. Times -Union of Feb. 6, 
we have this advertisement, 
"We are the authorized Ser- 
vice Station for the Kodel 
HORNCHARGER." Now, 
Grandpop, whenever your 
set isn't perking just as it 
did back in 1872, look over 
the loud speaker and give 
the horn a little pep with 
this new gadget. It will 
work wonders, we know. - 

Contributed by John C. Hcberger 

HOW'S THIS FOR SPEED? 
Spanish influence as shown ¡MARVELLOUS! SET IT LAST in the Canadian Radio (XMAS AND ITS ALLREADY 

Trade Directory of 1925, in `BEGINNING) WHYSOI the following advertisement SOON? 
"Samson Neutralizing Con- 
denser: Neutralizes in a 
few MONTHS; once set 
it stays set." Well we 
should hope that it would 
stay set after taking all 
that time to get it fixed at 
the proper place. Have pa- 
tience, boys. 

Contributed by W. J. Rowles 

NO MORE WORRIES 
Ain 

g 
f.1 From an advertisement in 

the Radio Broadcast Adver- 
- tiser of February we have 

a set advertised with 
"Built -in LOOP Speak- 
ers." Now that's what we 
consider a step in the righ' 
direction. Away with all 
these worries of whether the 
loud speaker is feeling well 
tonight ! The faithful loop 
will bring to your ears the 

musio just as well. Hooray! 
Contributed by E. W. Perkins 
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STANDARD HOOK-UP 
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EVERY month RADIO NEWS presents in this convenient form a selection of circuit diagrams, with constructional and other data, on standard hook -ups, 
which the editors have tried and found to give excellent results. Every radio experimenter should preserve these for their reference value, as they are 
selected to cover the complete range of radio apparatus, from the simplest to the largest and most complicated. Requests for special or additional advice 

and information should be addressed to the I WANT TO KNOW Department of RADIO NEWS. (A charge of 25 cents is made for answering each ques- 
tion which requires a reply by letter.) 
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Handy Reference Data for the Experimenter 
SPECIAL REINARTZ RECEIVER 1 Transmitting Grid Leak, 10,000 -ohm, with 

center tap at 5,000 ohms, 
1 By -pass Condenser, transmitting type, 

1 Choke Coil, 3- henry, 

Circuit No. 159. The following is the 
Reinartz circuit (tuner) to which has been 
added one stage of radio and one stage of 
audio frequency amplification besides the de- 
tector. The extreme satisfaction obtained 
from the Reinartz receiver is very well 
known to the average set constructor. Its 
advantages are enhanced by the above -men- 
tioned additions, and the results obtained 
will be very satisfactory. 

The construction of the tuner is as fol- 
lows : Ll is wound on a tube 3 inches in 
diameter and approximately 4 inches in 
length, and consists of 51 turns of No. 22 
D.S.C. or D.C.C. wire, and tapped at the 
40th turn. L2 is wound on a tube 2/- inches 
in diameter and about 3 inches in length, and 
consists of 45 turns of the same size wire; 
it is placed within L1 and mounted in perma- 
nent fashion. Cl, C2 and C3 are .0005 -µf. 
variable condensers, preferably of the 
straight- line- frequency type to obtain good 
results, and better tuning on the shorter 
wave -lengths. The radio frequency trans- 
former is not home-made. It is of the un- 
tuned type, similar to the Acme R2 or R3, 
All American, Erla, etc., which may be pur- 
chased in any retail radio store. One of the 
iron -core type, designed for use on the broad-. 
cast range -200 to 550 meters- should pref- 
erably be used. The potentiometer is of 
the 400 -ohm type; and the audio frequency 
transformer either of 5 -to -1 or 3 % -to -1 
ratio. 

LOW -POWER TRANSMITTER 
Circuit No. 160. Because òf the enor- 

mous number of questions received con - 
cerning an efficient low -power transmitter, 
we are herewith showing one that operates 
exceedingly well on low power and for use 
as a speech transmitter. The circuit in- 
corporates what is popularly known by the 
transmitting amateur as the Heising sys- 
tem. This is practically the best system of 
modulation, which accounts for the unusual 
efficiency of this circuit as a radiophone 
transmitter. 

The parts necessary are as follows; 
1 Transmitting -type condenser, .0005 -µf., 

Herewith is shown a 
unique circuit which 
permits simultaneous 
reception of two wave- 
lengths, by employing 
a single antenna and 
ground system, and a 
single tuning unit. This 
circuit is deserving of 
some experimentation 
by those who are inter- 
ested in a receiver hav- 
ing this characteristic. 

1 Variable Condenser .001 -µf., transmitting 
type, 

1 Fixed Condenser, .0005 -µf. 
The inductance coils may either be pur- 

chased or constructed. The primary, or closed 

CAPACITY 
SLIDERS 

RESONANCE 
WAVE COI L 

1 R.F. Choke Coil, which may be a 300 -turn 
honey -comb coil, or 200 -turn No. 26 D.C.C. 
wire wound on a 2 -inch tube, 

2 5 -watt or the new UX -210 (7.5 -watt type) 
tubes, 

5000- 10,000 
OHMS `\ .001 MF. 

.0005 ME 

An efficient and popular low -power amateur 
transmitter for both phone and C. -W. work, 
employing the Heising system of radiophone 

modulation. 

1 Modulation Transformer (which may be 
an ordinary Ford spark coil whose vibra- 
tor has been turned down tight), 

R.F T 

2 MEG. 

A.F.T. 

159 

- 
Ii 

- -IIIIIIIII +41- 
+222 V. 

This modified Reinartz circuit is capable of producing results somewhat in excess of those usually 
obtained from the popular Reinartz rece'ver, due to an addition of one stage of untuned radio - 

frequency amplification. 

operatory circuit coil consists of approxi- 
mately 20 turns of No. 14 wire space wound on 
a 3 -inch tube ; the secondary, or antenna coil, 
consists of 6 turns of No. 14 wire, space - 
wound on a 2/ -inch tube, which slides in 
and out of the secondary coil and thereby al- 
lows flexible adjustment of the coupling be- 
tween the two circuits. The larger coil 
should be tapped every turn, so that the 
transmitter may be operated on the ex- 
treme short -waves (40- meter), or the con- 
ventional radiophone wave on which best 
results are obtained, approximately 195 - 
meter. In adjusting: this transmitter, the 
switch lever controls the wave -length in 
conjunction with both variable condensers 
which are rotated slowly until maximum 
radiation is indicated in the ammeter. For 
C.W. a key may be placed as indicated or 
at X; in which case it is necessary to substi- 
tute a high -pitched buzzer for the micro- 
phone. 

SIMULTANEOUS RECEPTION 
OF TWO WAVE -LENGTHS 

Circuit No. 161. The following shows 
a system whereby two stations may be re- 
ceived with a single antenna and inductance 
coil, and distribute to two different tubes 
and headsets. By this method it is possible 
to receive two broadcast stations whose pro- 
grams are both desired ; or to determine 
which of the two is preferable, and then 
turn out the tube which is operating on the 
other station. 

The coil used is of a special type, is 
technically termed a "resonance- wave" coil, 
whose particular characteristic is that by 
virtue of its distributed capacity it has a 
natural frequency of resonance comparable 
to the frequency of the received energy. It 
should be wound in a single layer with No. 
28 D.C.C. wire on a 3% -inch tube, ap- 
proximately 24 inches long, and over it a 
single layer of empire paper. The slider is 
an ordinary narrow strip of either sheet zinc 
or aluminum, which is bent around and slides 
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snugly over the coil, at the end of which 
is left a narrow slit, about /inch, so that 
it will not be like a complete turn of a 
coil whose ends are short- circuited. The 
slider moves back and forth on the coil, and 
in this manner tunes in various stations. R 
and R1 are ordinary variable grid leak 
resistances, having a variable range of from 
.%- to 10- megohm. The grid condensers 
should be of .00025 -,af. each. 

BISHOP SUPER- REGENERATIVE 
CIRCUIT 

Circuit No. 162. This circuit is a 
modification of the popular Flewelling re- 
ceiver. It is somewhat simpler to build and 
adjust; and if made properly will give equal 
efficiency. The inductance L1 consists of 45 
turns of No. 20 D.C.C. wire wound on a 3- 
inch tube. This coil may be tapped every 5 
turns when winding the last 20, so that a 
shorter -wave range may be covered. The 
.0005 -pf. condenser is used for obtaining or 
tuning in stations. The .002 mfd. condensers 

1 MEG. 

.00025 MF. 

II 

L1 77005 MF. 

MF 

.002MF 
12,000 OtiMS 

90-150 V. 

162 

Contrary to most super- regenerative circuits, 
here is one that is simple to build and operate 
and is not "temperamental." It is called the 

"Bishop Super -Regenerative" circuit. 

should be of the mica- dielectric type; as the 
paper type will vary in capacity and in this 
manner decrease the efficiency of the receiver. 
The resistance connected across the two fixed 
condensers should be approximately 12,000 
ohms ; although for best results we would 
recommend that the constructor obtain a 
variable resistance covering a range of from 
2,000 to 25,000 ohms. The variometer is 
used for controlling regeneration, and in this 
manner the volume also of the stations ob- 
tained. The choice is a 300 -turn honey- 
comb coil. 

BROADCAST AND C.W. RECEIVER 
Circuit No. 163. This circuit illus- 

trates a variation from the usual methods 
of obtaining broadcast and C.W. signals. 
This system incorporates a resonance -wave 
coil, and a heterodyne oscillator. By using 
the "Best method" of reception, C.W. signals 

IV 

-L R.FT-I 

may thereby be obtained. Broadcast recep- 
tion is also obtained with this receiver, 
similar to that from the super- heterodyne 
type. The oscillator makes use of a 50 -turn 
coil, with a tap at the 25th turn, wound on a 
3 -inch tube. This coil is L2 on the circuit 
diagram. L3 is a 15 -turn winding on the 
same tube that Ll is wound on; Ll consist- 
ing of 25 turns wound on a 23/4- or 3 -inch 
tube. The constructional data for the reso- 
nance wave coil and sliders are similar to 
those of Circuit No. 161. Cl, C2 and C3 
variable condensers (.001 -Pf.). The radio 
frequency choke may be an ordinary 300 - 
turn honeycomb coil. 

BEST'S SUPER -HETERODYNE 
RECEIVE 

Circuit No. 164. This very efficient 
super- heterodyne receiver has become very 
popular with radio constructors, and is here 
offered to those who have not as yet real- 
ized the full value and possibilities of the 
super -heterodyne type of circuit. 

The parts necessary for the construction 
of this receiver are as follows : 

RFT -1, RFT -2 and RFT-3- Intermediate- 
Frequency Transformers, 50 -kc. untuned 
type. 

RFT -4- Intermediate- Frequency Transform- 
er, 50 lcc. tuned type. 

AFT-1-AFT-2-Audio frequency trans- 
formers, low ratio, 

Rl, R3, R4 and R8- Automatic filament -con- 
trol cartridges, 

R5- Automatic filament- control cartridges, 
R2- Rheostat, 30 -ohm, 
R6 -Grid Leak, 1- megohm 
R7- Variable Resistance, 0 -5,000 -ohm, 
L1 and L2- Oscillator Coils, purchased with 

intermediate- frequency transformers in kit 
form, 

VC1, VC2, VC3, GC1- Variable Condensers, 
0005 -µf., 

Cl and C2 -Fixed Condensers, .006 -µf., 
C3 -Fixed Condenser, 0.2 -µf., 
C4 -Fixed Condenser, 1 -,af., 
C5 -Fixed Condenser, included in kit for 

RFT4, 
C6 -Fixed Condenser, .002 -µf., 
GC2 -Fixed Grid condenser, .00025 -µf., grid 

leak mounting included, 
GLI and GL2 -Grid Leaks, 3- megohm, 
S- Filament Switch, 
J1, J2- Closed- circuit Jacks, 
J3- Open- circuit Jack, 
Miscellaneous such as, sockets, screws, nuts, 

baseboard, 7x24 bakelite panel. (This size 
may be changed, but it is not advisable to 
place the parts too close to each other). 

V- Voltmeter (6- volt). 
The oscillator coils should be of the plug - 

in type, so that the wave -length range may 
be varied. The loop should also be changed 

R.FT.-2 R.F:T.-3 R.F. T.-4 GLz 
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when it is desired to tune to extremely short 
wave- lengths, such as 50 to 200 meters.; It 
is therefore, advisable that a quick "throw - 
over" switch be used, só'that the loops may 
be changed without any loss of time. The 
short -wave loop should consist of only about 
5 turns on the conventional loop frame. 

UV -199 tubes are used in the three inter- 
mediate- frequency - stages, and standard 6- 
volt tubes in the other sockets. The resist- 
ance R7'is a volume control; as the amount 
of resistance used is decreased, signals will 
become weaker. If the oscillator dial tunes 
too broadly the value of R6 should be in- 
creased to .25 or .5- megohm. 

Where audio frequency transformers of 
different ratios are desired, for best results 
a 5 -to -1 type should be placed in the first 
stage, and a 3- or 2 % -to -1 type in the sec- 
ond stage. 

A UX -112 power type tube may be used 
in the last audio stage which will result in 

RESONANCE 
WAVE COIL 

CAR SLIDE R 
00025 ME 2MEG 

SEC 
CIRCUIT 

50 -75 DUO - 
LATERAL COLS / 

+z2 V 

001 MF 

RADIO 
FREQ 
ChOFE COIL 0 

A circuit that employs a unique method for the 
reception of broadcast and continuous -wave 
signals by means of the "Heterodyne" or 
"Beat System," somewhat similar to the super- 

heterodyne set. 

increased volume and better reproduction of 
signals. If smaller tubes or other types 
are used, it is essential that an automatic fila- 
ment adjuster be used which is suitable for 
the particular type of tube to be used. 

In the adjustment of this receiver, if no 
signals are received at first try reversing 
from the coils connections to either L -1 or 
L -2, do not reverse both at the same time. 
For best results try varying the amount of 
grid leak resistance used in the first and 
second detector circuits, especially when dif- 
ferent type detector tubes are tried. The re- 
ceiver will be found similar to other types of 
super -heterodyne receivers, the peculiarities 
of this set being similar to those that char- 
acterize other types. Although a variable 
grid condenser is shown in the first detector 
tube circuit, an ordinary .00025 -mfd. grid 
condenser may be used with approximately 
just as satisfactory results. 

AïT.-1 A.FT.-2 

VC 
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GCI GLI 

ca 
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I 
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The ti le of "Best" refers to the originator of this particular method of constructing a receiver of a super -heterodyne type. This circuit is un- 
usually popular with West Coast fans ; and is rapidly being adapted and tried by experimenters all over the country. The receiver may be 
built in compact or "portable form," so that it may be taken along on camping trips and tours ; and used very successfully, as it operates effi- 

ciently on a small loop. 
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The Etiquette of Radio Transmission 
By HENRY LAMONTE 

A 
S ALL the amateurs who are in- 
terested in the transmission of radio- 
phone know very well, a new band 
of wave -lengths has been opened 

up recently by the Government for their use. 
This band, which is 83.28 to 85.66 meters, 
will prove to be a curse instead of a boon, 
if the etiquette of the air is not more 
closely observed. 

Sometime ago when the wave band from 
170 to 180 meters was released to the hams 
for phone transmission, a cry of joy was 
raised to the heavens. "Now," said the 
hams, "we will have our own back yard to 
play in, and a good time will be had by 
all." Well, if you remember correctly a 
good time was had by all ; that is, if you 
consider only the fellows who were on the 
air most of the time and who succeeded 
in jamming things till further orders. Theirs 
was the party, and no one else's. 

It is against this jamming of the ether 
that this particular hue and cry is raised. 
Is there such a thing as etiquette of the 
air (or ether or whatever you want to 
call it) ; or do we have to class ourselves 
as fellows, who don't care what the other 
man gets, as long as we get ours? Surely 
the hams of this enlightened age do not 
wish to be classed with the robber barons 
of the middle ages in Europe. You will 
remember, from your schoolbooks, how the 
old boys used to swoop down out of their 
strongholds and pounce on some poor trav- 
eler, getting whatever they could. Those 
tactics were looked upon with repugnance, 
even in those days, by the fellows who 
took the dirty end of the deal ; and it is 
just the same in these enlightened days of 
the Twentieth Century. We certainly do 
not look with pride and admiration upon 
a man who, by such robber -baron tactics, 
messes up the air for the fellows who are 
seriously trying to do something., Some old - 
time wisecracker said that might was right. 
That may be in some countries, but not 
here in the United States. Here we look 
with pride to the man who thinks of the 
other fellow once in a while. And remem- 
ber this, fellows, you never can tell when 
you will be almighty glad to have someone 
to give you a hand, some time. 

Now just what are some things that result 
in jamming up the air so that when the 
ham goes to bed at night, instead of re- 
tiring with a calm mind, he will seek the 
hay with curses trembling in his soul, and 
most likely spilling all over the room. Well, 
in the first place, there are the unnecessary 
communications, such as raising station after 
station and pulling the same old line with 
each one: "How am I coming in? How 
is my modulation ?" You know, as well as 
we do, that about all the use some of the 
barns make of their outfits is to litter up 
the ether with such edifying transmissions. 
:Tow, for our part, we want to raise one 
grand and glorious howl against this prac- 
I ice. What under the sun, moon and stars 
a.nd the rest of the upstairs world, is the use 
of spending good money for a bunch of 
transmitting equipment and then cluttering 
up things like that? We claim the use is 
ILil, nothing, nix. 

FAULTS OF PUNK OUTFITS 
Of course it must not be thought that 

we are condemning those really serious hams, 
who are continually experimenting with their 
apparatus and who wish to find out if their 
modulation has been bettered by the changes 
they have made. That is indeed a horse 
with another collar ; and the above de- 
nunciation was not directed at them -the 
hams, not the horse. We are knocking only 
those who deserve to be hammered, and we 
are sorry to have to say that there are 
entirely too many of them. 

When it is considered that there are hun- 
dreds of stations working on two wave 
bands, that are but ten meters wide, the 
thought at once comes that, unless the ut- 
most care is exercised in the handling of 
apparatus, greater confusion than ever will 
be the result. For instance, there is the 
fellow whose tuning is so broad, that if 
it was measured it would run the Mississippi 
River a close second. In the majority of 
cases this is caused by too -close coupling. 
Why not try about six or eight inches be- 
tween the oscillator and antenna coils? 

But these are not the only things that 
must be considered to prevent unnecessary 
jamming. The other night we picked up a 
station while we were listening in at a 
friend's house, and you should have heard 
that fellow's modulation. Instead of trying 
to get distance-he was calling someone three 
districts away -he should have been asking 
the question that we condemned so heartily 
a few paragraphs back. It was worse than 
awful. We called him and asked how his 
mike was. He replied that it was a third - 
or fourth -hand mike and take it all in all we 

believed him. It must have been the one 
that Noah used on the Ark. 

HOW IS YOUR POWER HOUSE? 
Of course there are many other causes 

of poor modulation. For instance, there is 
the common one of a poor power source. 
This, many times, is not the ham's fault ; 

but if you have tried everything in your 
power to better your modulation, and it 
still persists in being N. G., take a good look 
at the old power plant. Then there is the 
gentleman who uses rectified A.C. for his 
current supply. Here is a case where the 
modulation is no better than his filter system, 
for a poorly- designed filter or one in which 
there are defective parts, will do more to 
produce poor modulation than anything else 
we can think of at the minute. Of course, 
when speaking of power units, the motor 
generator set should be mentioned ; and here 
again is another source of modulation that 
is not all that is desired. 

Motor generators are supposed to be the 
best when it comes to giving a pure D.C. 
note ; but you fellows know, as well as we 
do, how often you get a pure note from a 
motor generator, when a filter is not among 
those present. Even when a M.G. is used 
with a brass pounder's outfit it is quite 
necessary to use a filter system. The filter 
system needed is not nearly so complicated 
as that required for smoothing out rectified 
A.C. All that you need is a 2 -Pf. condenser 
shunted across the output terminals of the 
generator. That is simple enough, isn't it? 
However, a necessity may arise in some 
transmitters for a little experimentation 
with the value of this condenser, before one 

(Continued on page 1594) 

. . about all the use some hams make of their outfits is to litter up the ether with such 
edifying transmissions." 
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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 inde- 
pendent organization, with the improvement of radio apparatus as its aim. If, after being tested, the instruments submit- 

ted 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 manufacturers 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 manufac- 
turers whether they are advertisers or not, it is necessary that all goods to be tested be forwarded prepaid, otherwise they can- 
not 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. The Laboratories will be glad to furnish readers with technical information available on all material listed here on 
receipt of a stamped envelope. The Laboratories can furnish resistances of the various instruments, amplification curves of 
transformers, losses in condensers, etc., and other technical information. Address all communications and all parcels to RADIO 
NEWS LABORATORIES, 53 Park Place, New York City. 

SOCKET 
This socket was submitted to the 

RADIO NEWS LABORATORIES for test, 
by the Pacent Electric Co., 91 Sev- 
enth Ave., New York. It is made 
of the lowest -loss material obtain- 

able, isolantite, and has some very 
unique features which will undoubt- 
edly appeal to those who use it. It 
may be used {qr any standard type 
of vacuum tube now on the market. 

AWARDED THE. RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1273. 

HEAD PHONES 
These head phones were submitted 

to the RADIO NEWS LABORATORIES for 
test, by Hart & Hegeman, Hartford, 
Conn., and have been found to con- 

form with .the Laboratories' stand- 
ards as regards sensitivity, repro- 
duction factor,. etc. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF _.MERIT NO. 1201.. 

COIL 
The -coil shown was - submitted to 

the RADIO NEWS LABORATORIES for 
test, by Charles A. Branston, Inc., 
Buffalo, N. Y. It may be used in 
the construction of any radio re- 

ceiving set or as a loading coil to 
increase the wave -length range of 
any receiver: It: can serve several 
other very useful purposes. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. I200. 

FILAMENT BALLAST 
The device shown was submitted 

aVECIRZ . 

k,IS urns, 

to the RADIO NEWS LABORATORIES 
for test, by the Daven Radio Corp., 
158 Summit St., Newark, N. J. It 
has been found satisfactory for con- 

trolling the filament temperature of 
several tubes connected in parallel 
within a receiving set. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1185. 

SOCKET 
This unusual socket was submitted 

to the RADIO NEWS LABORATORIES for 
test, by the Bremer -Tully Mfg. Co., 
532 S. Canal St., Chicago, Ill. It 
may be used in conjunction with any 
of the standard type tubes now on 
the market; it has special side shock 

absorbers for the radio tube which 
prevent mechanical tube noises. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1333. 

LIQUID FLUX 
The very useful, non -corrosive, 

liquid flux shown was submitted to 
the RADIO NEWS LABORATORIES for 
test, by the Monarch Products Co., 

ifr 

Red Bank, N. J. It was tested and 
found to be very satisfactory. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1196. 

AMPLIFIER 
The three -stage resistance -coupled 

amplifier unit shown was submitted 
to the RADIO NEWS LABORATORIES 
for test, by the Heath Radio & 
Electric Mfg. Co., 206 First St., 
Newark, N. J. It may be used in 

conjunction with any detector unit, 
and is capable of an unusually high 
quality of reception. .- 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1218. 

LUGS 
This unusual terminal or lug was 

submitted to the RADIO NEWS LAB- 
ORATORIES for test, by the A. F. Hen- 
ninger Corp., 4509 Ravenswood Ave., 
Chicago, Ill. It may be used in 
the construction of receiving sets, 
and has the unique characteristic of 

a combined lock- washer and lug, 
which prevents the nut from loosen- 
ing and facilitates improved connec- 
tion. 

AWARDED:THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1205. 

PILOT SWITCH AND DIALITE 
The instruments shown were sub- 

mitted to the RADIO NEWS LABORA- 

TORIES for test, by the Carter Radio 
Co., 20 S. State St., Chicago, Ill. 
They serve as a convenient indicator 
as to whether the filaments of the 
tubes are lit or not, as well as orna- 
ment and enhance the appearance of 
a receiver. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1183 and 1184. 

CRYSTAL 
The crystal shown was submitted 

to the RADIO - NEWS LABORATORIES 

for test, by the Reynolds Radio Co., 
Inc., 10 S. Chestnut St., Colorado 
Springs, Colo. It was found to be 
very sensitive, and may be used in 
any crystal receiving set. It is 
mounted in good form so that it 
may be easily adapted. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1191. 

DETECTOR 
The crystal detector unit shown 

was submitted to the RADIO NEWS 
LABORATORIES for test, by the Car- 
borundum Company, Niagara Falls, 
N. Y. It may be used in any reflex 
or crystal receiving set: and has 
special means of controlling volume 
and increasing sensitivity of the crys- 
tal by means of a dry -cell battery and 

variable resistance, which is inoluded 
within the unit. - 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1212. 

TRANSFORMER 
This audio frequency transformer 

was submitted to the RADIO NEws 
LABORATORIES for test, by the Brem- 
er -Tully Mfg, Co., 532 S. Canal St., 
Chicago, Ill. It may be used in the 
construction of any audio amplifier, 
or receiving set in which audio am- 

N \\: 
'4;á"` ' 

plification is used. It has a re- 
markable reproduction and volume 
factor. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1330. 

HYDROMETER - 

The hydrometer shown was sub- 
mitted to the ,RADIO: NEWS LABORA- 
TORIES for test by the Robert Bdsch 

Magneto Co., 123 W. 64th Street, 
New York. It is a very useful in- 
strument and carefully calibrated for 
testing the condition of the storage 
battery. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1177. 

GROUND CLAMP 
The ground clamp shown was sub- 

mitted to the RADIO NEWS LABORA- 
TORIES for test, by the Blackburn 
Specialty Co., 1965 E. 66th Street, 

Cleveland, Ohio. It operates on a 
new and different principle and in- 
sures better ground contact. - 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1215. 
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SOCKET 
This socket was submitted to RADIO 

VEWS LABORATORIES for test, by 
.Amsco Products, Inc., Broome and 
Lafayette Sts., New York. It 
tdapts itself readily to receivers 
whère space is at a premium and 

its features are distinctively eco- 
nomic from the point of view of 
;pace saving. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1266. 

TRANSFORMER 
The audio transformer shown was 

submitted to the RADIO NEWS LAB- 
ORATORIES for test, by the Electrical 
Research Laboratories, Inc., 2510 
Cottage Grove Ave., Chicago, Ill, 
It was found to be of unusual de- 
sign and capable of amplifying cur- 

rent of audio frequency without dis- 
tortion. It may be used satisfac- 
torily in the construction of any 
radio receiver which contains trans- 
former- coupled amplification. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1168. 

UNIVERSAL TERMINALS 
These handy connectors were sub- 

mitted to the RADIO NEws LABORA- 
TORIES for test, by L. S. Williams, 
1210 Parkside Blvd., Toledo, Ohio, 

and proved readily adaptable to the 
countless exigencies present in radio 
receiver construction. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1070. 

VARIABLE RESISTANCE 
This rheostat was submitted to 

the RADIO NEWS LABORATORIES for 
test, by Electrad, Inc., 428 Broad- 

way, New York. It was found to 
be very close to its rating. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1265. 

CONDENSER 
The condenser shown was sub- 

mitted to the RADIO NEWS LABORA- 
TORIES for test by the Hatnmarinnd 
Mfg. Co., 424 West 33rd Street, 
New York City. It is of unique 

construction, and combines the two 
most popular features required of 
present day variable condensers, 
straight -line calibration and low -loss. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1191. 

TERMINAL STRIP 
The universal terminal strip 

shown was submitted to the RADIO 

NEWS LABORATORIES for test, by 
August W. Horing, 3921 Dickens 
Avenue, Chicago, Ill. It may be 
used in the construction of any 
radio receiving set, and has the nec- 
essary number of terminals, which 
are of the Fahnestock clip type, 
which facilitate quick connection. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1170. 

LEMNIS -COIL 
This coil was submitted to the 

RADIO NEWS LABORATORIES for test by 
the General Winding Co., 214 Fulton 
St., New York City. The coil is 

wound in the form of a figure eight, 
giving it a restricted magnetic field 
and helping to reduce interstage 
coupling in R.F. amplifiers. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1356. 

FIXED CONDENSER 
The condenser shown, as well as 

others of different capacities, was 

submitted to RADIO NEWS LABORA- 
TORIES for test, by Micamold Radio 
Corp., 1087 Flushing Avenue, Brook- 
lyn, N. Y. Their capacities were 
found to adhere closely to the values 
specified for them, and they proved 
satisfactory in every way. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1115. 

TANDEM CONDENSER 
The tandem condenser shown was 

submitted to the RADIO NEws LAB- 
ORATORIES for test, by the Allen D. 
Cardwell Mfg. Corp., 81 Prospect 
St, Brooklyn, N. Y. It is well 
built and so constructed that it is 
entirely fool -proof against future 
troubles, such as re- alignment, bent 
plates, loose end bearings, etc. It 

-- gal' v 
combines all of the popular con- 
denser features such as low -loss, 
straight- line -frequency calibration, 
Ste. - 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1208. 

COIL -WINDING MACHINE 
The winding machine shown in the 

illustration was furnished by the 
Wizard Wire Winder Co. and sub- 
mitted to the RADIO NEws LABORA- 
TORIES for test. This machine is a 
very handy addition to the radio 
workshop. Tubing of any size may 
be wound with any size wire. The 
guide for the wire travels upon a 
lead screw which is driven through 
a belt and pulley by the handle. A 

wide range of spacing is possible 
with this machine. 

AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE 
OF MERIT NO. 954. 

S -L -F CONDENSER 
The low -loss variable condenser 

shown was submitted to the RADIO 
NEws LABORATORIES for test, by the 
Goyer Company, Willimantic, Conn. 
It is made in various sizes and is 
extremely neat and rugged. It has a 
straight - line- frequency calibration 
curve. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1181. 

TUBE 
The tube shown was submitted to 

RADIO NEWS LABORATORIES for test, 
by Star Engineering Co., Arlington, 

N. J., and found to operate satis- 
factorily in any radio receiver, 
either as detector or amplifier. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1187. 

FILTER 
This apparatus, consisting of a 

choke coil and condenser, was sub- 
mitted to the RADIO NEWS LABORA- 
TORIES for test, by C. E. Jacobs, 
2802 N. Kedzie Avenue, Chicago, 

Ill. The choke and condenser, corn - 
prising a low pass band filter, were 
found to be effective when connected 
in a B- battery eliminator circuit 
operating on D.C. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1260. 

CRYSTAL 
The crystal shown was submitted 

to the RADIO NEWS LABORATORIES 
for test by the Mineral Novelty Co., 
Joplin, Mo. It was found to be 
very sensitive and may be used in 

any crystal receiving set. It is 
mounted in good form so that it may 
be easily adapted. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1173. 
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ADAPTOR 
The instrument shown was sub- 

mitted to the RADIO NEWS LABORA- 
TORIES for test, by the Alden Mfg. 
Co., Springfield, Mass. It is a tube 
adaptor by which the UX -199, 120, 
etc., tubes may be made to fit the 
standard VT socket. 

AWARDED. THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1206. 

AUDIO TRANSFORMER 
This audio transformer was sub- 

mitted to the RADIO NEws LABORA- 
TORIES for test by Hart & Hegernan, 
Hartford, Conn. The calibration 
curves taken for it show that it 
passed the tests successfully. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO 1202. 

D -COIL , 

The inductance shown was sub- 
mitted to the RADIO NEWS LABORA- 
TORIES for test by. A. F. Henninger 
Corp., 4509 Ravenswood Avenue, 
Chicago, Illinois. The construction 
of this coil is decidedly low -loss, and 
when connected in a receiving cir- 
cuit it covers the broadcast range 
successfully. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1204. 

VARIABLE CONDENSER 
This variable condenser was sub- 

mitted to the RADIO NEWS LABORA- 
TORIES for test by the Fett & Kim- 
mel Co., Bluffton, Ohio. It is a 
good condenser of the low -loss, 
grounded -rotor type and tests showed 
it to be an exceptionally good in- 
strument. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1098. 

INDUCTANCE 
This coil was submitted to the 

RADIO NEWS LABORATORIES for test 
by Fen Radio Mfg. Co., 1167 Bed- 
ford Avenue, Brooklyn, N. Y. It 
is of distinctive construction and 
has provisions for baseboard or panel 
mounting. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 1189. 
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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. 
1. 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. 
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THE ULTRADYNE L1 RECEIVER 
(2171) Mr. J. S. Arlington, Des Moines, 

Iowa, asks: 
Q. 1. I am unable to procure blueprints or 

the original issue (February, 1924, issue of RADIO 
NEws) in which the Ultradyne circuit is 
described. Your circulation department informed 
me that no additional copies are available. I, 
and several of my friends, would like to build 
this receiver, as we have heard much of its 
efficiency ; in fact, have heard several receivers 
that incorporate this principle, and I am now 
determined to build one just like them. Can you 
please supply me with the necessary data? Un- 
doubtedly you have some copy from which you 
could obtain the original information. Also, 
where can I purchase the parts which are most 
essential? 

A. 1. In view of the fact that we have re- 
ceived innumerable requests for Ultradyne data, 
due to the shortage of hack copies in which this 
information was published. we are herewith re- 
printing the Ultradyne article. All data are in- 
cluded, for both oscillator and antenna coils and 
the intermediate transformers ; as these parts can 
no longer be purchased, due to present Super 
Heterodyne litigation. 

Lt 

The Ultradyne Receiver, by R. E. Lacault. 
(Reprinted from the February, 1924, issue of 

RADIO NEWS.) 

The super -heterodyne receiver is coming more 
into use among the amateurs and broadcast lis- 
teners, on account of its numerous advantages; 
and it is our intention to describe in this article 
the construction of a super -heterodyne functioning 
under a new principle. This improved receiver, 
which has proved superior to the usual type, is 
the result of a long series of experiments carried 
out by the author The principle of operation 
of this receiving system has already been ex- 
plained in many text books and radio- magazines; 
but we shall describe it again in a few words for 
the benefit of those who do not have such refer- 
ences at hand. 

Everyone who has operated an ordinary regenera- 
tive receiver has noticed that, when a broad- 
cast station is being received, a whistle is heard 
in the telephones when regeneration is increased 
beyond a certain limit. This is caused by the 
receiver itself, which oscillates and produces, by 
interference with the carrier -wave of the trans- 

Fig. 2 
(Q. 2171 -A) This is the complete circuit diagram of the Ultradyne L -1 receiver, which incorpor- 
ates the "modulation system." As explained in the text, - one or two stages of audio frequency 
amplification should be added so that loud speaker results can be obtained on distant stations. 

mitting station, a beat note of an audible fre- 
quency. - A beat note has a frequency equal to 
the difference between the two frequencies which 
produce it. For instance, if a carrier wave of 
1,000 kilocycles is received, a beat note of 1,000 
cycles will be heard in the receivers if an al- 
ternating current of 999 kilocycles, or 1,001 kilo- 
cycles, is meide to interfere with the carrier wave. 

Sie file super- heterodyne receiver, this principle 
is employed ; but instead of producing beat notes 
at an audible frequency, beats of a super- audible 
frequency, such as 50 or 100 kilocycles are used. 
By means of a variable condenser the oscillator 
circuit may be tuned so that such a beat note 
is produced for any incoming signal. Therefore, 
no matter what the incoming signal frequency is, 
the signal which is amplified and detected is 
always of the same frequency. This is a great 
advantage, because it is easier to design a radio 

(Q. 2171) Illustration of the Ultradyne L -1 receiver showing panel and parts layout. Note that 
the intermediate frequency transformers are mounted at right angres at each other to prevent 
interstage coupling. A slightly larger panel is required, if audio frequency amplification is to 

be added to the receiver. - 

frequency amplifier to function on one frequency 
only, than one which amplifies in the -same pro- 
portion a broad band of frequencies. 

In most short -wave radio- frequency amplifiers 
using untuned transformers, the amplification varies 
for each frequency. It is generally found that 
greater amplification is obtained at two points ; 

while comparatively smaller amplification is had 
over the remainder of the frequency range covered 
by the transformer. If tuned radio- frequency trans- 
formers are employed, the tuning becomes very 
complicated, owing to the numerous controls ; and 
it is difficult to tune in "a station unless the 
entire amplifier is calibrated. The radio- frequency 
amplifier used in the super- heterodyne receiver 
is designed to amplify at maximum intensity at 
one frequency only ; thus increasing the selectivity, 
since only signal frequencies which are interfered 
with by means of the oscillator can pass through 
the amplifier. 

The Modulation System 

In the ordinary type of super- heterodyne, the 
first tube employed as a frequency changer is con- 
nected as a detector with a grid- condenser and 
grid -leak. This detector rectifies the incoming 
signal after it has been heterodyned, and the 
variation caused in the plate circuit is amplified 
through a long wave radio- frequency amplifier. 
In the system to be described a new principle 
is made use of. This, which has been called 
the modulation system, causes the incoming signal 
to modulate the oscillations produced locally, in 
the same way that the speech modulates the 
output of the oscillator tubes in a radio -telephone 
transmitter. This system, which is a departure 
from the conventional detector arrangement is not 
only more simple, but produces a greater signal 
strength, which is more noticeable on weak signals. 

Fig. 1 (O. 2171) shows the principle of 
operation of the circuit. The first tube, which 
is called the modulator, is connected across the 
oscillating circuit of the oscillator ; the plate -fila- 
nient space acting as a resistance, the value of 
which is varied by the incoming signals im- 
pressed upon the grid. In this arrangement no 
"B" battery is necessary, for the plate of the 
modulator tube is supplied by high- frequency cur- 
rent from the oscillating circuit. To receive con- 
tinuous waves, this arrangement is very efficient, 
and it has been applied very successfully to the 
super- heterodyne receiver described in the article. 

To give an idea of the sensitiveness of this 
receiving arrangement we mention the results ob- 
tained with it in New York City, the set being 
installed on the fourth floor of an apartment house 
situated in a good location. Using only the sec- 
ondary coil, composed of 72 turns of wire wound 
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on a tube 3 inches in diameter, stations in Cin- 
cinnati, Detroit, Atlanta, Chicago and other cities 
are heard practically every night with good audibil- 
ity- No audio -frequency amplification is used, and 
no loop, aerial or ground is connected to the re- 
ceiver. With one or two stages of audio fre- 
quency the loud speaker may be operated and, of 
course, the music and speech are audible through- 
out the apartment. 

Hook -up and Parts 
Fig. 2 is a complete diagram of connections of 

the receiver. The entire outfit may be mounted 
in a cabinet 7x24 inches, and is composed of the 
following parts : 

1 Panel 7x24 inches, 
1 Cabinet 7x24x7 inches. 
1 Variable Condenser .001 -µf., with vernier, 
1 Variable Condenser, .0005 -µf., with or without 

vernier, 
1 Potentiometer, 
1 Rheostat, 6 -ohm, 
1 Double- Circuit Jack, 
1 Battery Switch, 
7 Binding Posts, 
6 Sockets, 
4 Radio -Frequency transformers, 
1 Grid Condenser, .00025 -µf., 
I Fixed Condenser, .001 -gf_, 
1 Grid -Leak with mountings, 
1 Fixed Condenser, .00025 -uf., 
I Fixed Condenser, .005 -gf., 
1 Tube of bakelite, hard rubber or formica, 3 inches 

in diameter and 6 inches long, 
1 tube of the same material, same diameter, 3% 

inches long, 
Bus-bar for connections, screws, baseboard 7x23 

inches, wire, etc. 
The constructional details of the tuning in- 

ductance and of the oscillator coil are given in 
Fig. 6. Ll, which is the untuned primary, con- 
sists of eight turns of No. 20 D.C.C. wire, wound 
half an inch from the end of the tubing. L2 
which constitutes the secondary, is wound with 
72 turns of the same wire, and 1Y2* inches away 
from the primary on the same tubing. The 
oscillator coil is composed of two sections wound 
in the same direction, as shown in Fig. 6. The 
first section L3, connected between the grid 
and the filament of the oscillator tube, is com- 
posed of 24 turns of No. 20 D.C.C. wire; while 
the second section, L4, connected between the 
plate and "B" battery, is wound with 32 turns 
of the same wire. These coils should be care- 
fully wound and given a light coat of special 
varnish, which may be obtained from firms manu- 
facturing insulating materials. If no such varnish 
is obtainable, a light coat of varnish made of 
acetone, in which celluloid is dissolved, will do 
very nicely. No shellac should be used on the 
coils. 

It is advisable to fasten the ends of the wire, 
in each coil, to small screws with puts fixed 
on the tubing, as this permits a good connection 
to be made between the connecting wires and the 

inductance. The coils may be fastened to the 
baseboard supporting them by means of small 
brackets made of brass strips bent at right -angles 
as shown in Fig. 7C. The ends of the wire in 
each coil should be soldered to the screws fastened 
to the tubing, in order to insure perfect contact. 
Once the set is wired, a drop of solder should 
also be applied to the joint of the bus -bar wire 
and the screw. 

R. F. Transformers 
The radio -frequency transformers may be of any 

suitable type designed for long wave reception. 
Those used in the receiver illustrated are of a 
special design; and may be easily constructed of 
hard wood or insulating material, such as hard 
rubber or bakelite. Fig. 7 shows how these trans- 
formers are constructed. They may be turned out 
of a solid piece, or made up of discs of the 
proper thickness and diameter. The end disk, 
which is of greater diameter than the others, sup- 
ports four screws or binding posts, to which are 
fastened the ends of the primary and secondary 
windings ; and a bracket, made of a strip of brass 
fastened under the screw holding the unit, permits 
its mounting on the base board. The primary 
should be wound first and should consist of 500. 
turns of No. 28 double silk covered wire in the 
center slot, which is .1/4-inch wide. The secondary 
is wound in two sections with No. 30 double silk 
covered wire: 550 turns should be wound in 
each slot on each side of the primary. The 
two sections may be wound without breaking 
the wire by passing it over the primary from 
one section to the other. To maintain the ends 
of the wires in place, a drop of sealing wax 
may be applied on the last turn of both windings. 
Once the transformers are wound, the screws used 
as binding posts are fixed on the large disc and 
the ends of the wire are soldered to them. 

The beginning of. the primary and secondary 
windings should go to the positive pole of the 
"B" battery and center arm of the potentiometer, 
respectively ; while the outside ends of the wind- 
ings are connected to the plates arid grids of the 
amplifying tubes. In order to reduce the action 
of one transformer upon the other, they should 
be mounted so that their axes are at right -angles 
to each other. It should be noted that the primary 
of the first transformer is wound with only 300 
turns, so that its natural frequency is brought 
up to that of the other transformers when the 
.00025 -µf. by -pass condenser is connected across it. 

The illustration shows the arrangements of parts 
on the baseboard supporting the outfit. In order to 
simplify the wiring of the receiver, it would be 
advisable to proceed as follows : after the various 
pieces of apparatus mounted on the panel are 
fixed, all the wires which are against the panel 
may be placed and soldered. The sockets, in- 
ductances, and transformers are then wired 
separately and the panel fixed to the base. The 
only connections which remain to be made are 
those joining the condensers, rheostat, potentio- 
meter and binding posts. 

Before mounting the various parts on the panel 
and baseboard, it is a good precaution to screw 
tightly all the screws and bolts of the sockets, 
rheostats and other apparatus, which are very 
difficult to reach with tools, once they are fixed 
on the panel or board. We strongly recommend 
that any amateur attempting to build such a 
receiver, use instruments of good quality, as this 
is an important factor in the aresults obtained with 
a super- heterodyne receiver of this type. The con- 
nections should be made with bus -bar wire bent at 
right -angles, or else with No. 16 copper wire, 
which is cheaper and very efficient for connections. 

Aerial and Ground 
If a loop aerial is used, the tuning inductance 

composed of L1 and L2 is not necessary, since 
the loop is connected across the first condenser 
in place of the inductance L2. However, it is 
preferable to use a short antenna ; as the signal 
strength is greatly increased with this type of 
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collector. If no antenna can be installed out- 
doors, a single wire, stretched around a room at 
a distance of about a foot from the walls and 
ceiling by means of insulators, will be preferable 
to a loop. The ground connection may be taken 
on the radiator system, the water pipe, or any 
other grounded metal -work. If none is avail- 
able, a counterpoise may be made with a length 
of lamp cord wound spiral- fashion under the carpet, 
or rug. 

The tuning of the super- heterodyne receiver is 
extremely simple, and in a short time anyone 
should be able to bring in distant stations, pro- 
vided the tuning and oscillator condensers are 
turned very slowly. As the tuning is very sharp, 
a vernier is necessary on the oscillator condenser, 
but it may be dispensed with on the tuning con- 
denser, which is not so critical in adjustment. The 
receiver may be calibrated if the same loop or 
tuning circuit is used at all times; and if desired 
a silver dial may be employed on the tuning con- 
denser, thus permitting the inscription of the sta- 
tion call letters to be put directly on it. 

To tune the receiver, the tuning condenser should 
be moved two degrees at a time, and the oscillator 
condenser turned over the whole scale range for 
each setting of the tuning condenser. Some sta- 
tion should be heard at one place or another along 
the scale; if whistles are heard, the potentiometer 
controlling the radio frequency amplifier should 
be turned until the whistles stop. The station 
may then be brought in loudly and clearly. The 
potentiometer may then be adjusted at the most 
critical point, where amplification is maximum ; 

and need not be readjusted unless very weak 
signals are tuned in. The rheostat acts as a 
vernier for the potentiometer, and sometimes may 
prove quite useful in bringing to good audibility a 
distant station. It will be found that signals are 
heard at two different adjustments of the oscillator 
condenser ; it is best to try the setting which gives 
loudest signals. After a few hours spent in operat- 
ing this receiver, it will be quite easy to tune 
in stations, for at a certain point a slight rushing 
noise is heard, indicating that a carrier wave is 
tuned in. 

From 45 to 90 volts of "B" battery may be 
used on this receiver. If an audio frequency am- 
plifier is added to operate the loud speaker, it is 
advisable to use a separate "B" battery on the 
audio frequency tubes, although the same filament 
battery may be used. It is recommended to use 
201 -A or 301 -A tubes for the modulator and 
radio frequency amplifier. A different tube may be 
used as a detector, although very good results 
may be obtained with one of the above -mentioned 
tubes, if the proper grid -leak resistance is used. 
For the oscillator we would recommend a 216 -A, 
or E tube (VT -2), although any other tube which 
operates well as an oscillator may be employed. 
It is a good idea to try the tubes in different 
positions, for very often some tubes function better 
in some stages than in others. 

NEW YORE EVENING JOURNAL CIRCUITS 
(2172) Mr. R. Contini, Brooklyn, N. Y., asks: 
Q. 1. Can you furnish me with the circuit 

diagram of the Journal's new One -Knob set, and 
all other data necessary for the proper construction 
of this receiver, as I am unable to obtain the radio 
section of the New York Journal in which this 
receiver was published? Please do not give the 
schematic circuit diagram, as I am unable, as 
yet, to understand radio symbols. A diagram 
of the picture type, that is, showing a picture 
of the various instruments used and the wiring 
connected to the various instruments in the proper 
order, will be greatly appreciated. Also, may the 
coils be purchased? I would rather buy them 
than attempt to construct them (due'to lack of 
radio experience), unless absolutely necessary. 

A. 1. We are herewith showing a set diagram 
of the new Journal One -Knob receiver, as you 
request. Also, due to the enormous popularity of 

(Q. 2171) Fig. 1. The fundamental principle of the Ultradyne receiver, showing the first detec- 
tor and oscillator circuit employing the efficient modulation system. This method is a radical 

departure from the conventional, and results in a receiver of remarkable efficiency. 
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(Q. 2172 -B) The Journal One -Knob Filter Tuner, is an efficient one -tube receiver which is very 
popular with New York fans. A consistent DX- getter, and yet easily operated. Either the 

dry -cell or storage- battery type tube may be employed, with practically equal efficiency. 

this and other circuits published by the New 
York Evening Journal, and the numerous re- 
quests received for this and the other circuits, we 
are publishing the entire group, including all the 
data necessary for the construction of each. The 
circuits are named as follows : 

Journal One -Knob Circuit, Journal Selective 
Filter Tuner, and the Journal One -Tube One - 
Knob Set. (The last will appear in next month's 
issue.) 

The following is the list of parts necessary for 
the construction of the Journal One -Knob set 
(5- tubes) : 

1 Panel 7x21x3 -16 inches, 
1 Baseboard 10x19 inches. This size is necessary 

because of the triple -gang condenser, room for 
which must be provided, 

1 Single- Circuit Jack, 
1 Battery Switch, 
1 Triple or three -gang Condenser of three .00035 

of. units, all of which are rotated by a single 
shaft, 

1 Grid Leak, 2- megohm, 
1 Grid Condenser, .00025 -1tf., 
9 Binding posts, etc., 

The coils are wound with a half -pound of No. 22 
D.C.C. copper wire on bakelite tubes three inches 
in diameter. The first tube, the aerial coupler, 
is 3 inches long ; the other two each 3/ inches 
long. Three rotor coils are 2y, inches in diameter 
and 3/ -inch long. We know of no commercial 
manufacturer who is producing these coils. It 
is possible to obtain coils somewhat similar in 
construction and rewind to make them coincide. 

Adjustments 
The following is a description, taken from the 

S.C. JACK 

New York Journal, of the proper method of ad- 
justing the receiver. 

"The process of balancing the Journal's new 
one -knob set is done somewhat in this manner: 
tune in a long wave station around 500 meters, 
more or less, for a preliminary test to determine 
if the condenser sections need to be balanced. Take 
a ruler without a metal edge or a wooden stick, 
not a pencil, and turn the rotor of one coil and 
then another, beginning with the aerial, one way 
or another to hear which position gives the loudest 
signal. 

"When this is found turn the condenser to an- 
other station lower in the wave -scale, and make 
another adjustment of the coil rotors. If a gain 
in signal strength is observed it indicates that 
the condenser sections are not balanced; and if 
no gain occurs it shows that the sections need 
no further attention. 

"If the condenser sections are balanced properly, 
they will show an equal reduction in capacity as 
the shaft is turned toward the lower wave- scale; 
and when this is so the coils will be tuned alike 
on the high and low waves. If one section of 
the triple condenser reduces in unequal amount, 
one coil will be out of tune, which will be 
shown when the rotor, being turned, will increase 
the volume at any point. 

To Change Capacity 
"Each section of the condenser is provided with 

a means of increasing or decreasing the capacity, 
to compensate for any differences that exist between 
one section of the condenser and another. To 
balance the condenser, tune in a long -wave sta- 

. tion again, and move the compensating plate on 
each section, using a stick to avoid hand -capacity 
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effects, until the best setting is obtained, indicated 
by the greatest volume. 

"The long wave stations are best for balancing, 
because adjustments of the set, at these points 
are not subject to regenerative effects that occur 
in the lower bands. If balancing is attempted 
in these low channels, the results will be false 
because of the increased volume produced by re- 
generation when the balance is upset. Here is one 
case where the strongest impulse is obtained when 
the set is unbalanced, a fact which will be 
recognized. when one makes the test. For this 
reason, the preliminary balances of both coils and 
condenser sections should be made on waves above 
450 meters. After they are obtained, further re- 
finements may be made on the shorter wave set- 
tings. 

`If you suspect that one section is badly out 
of tune with another, it can be tested by a 
simple process. Wind a ten -turn aerial -coil, with 
leads long enough to be connected to the aerial 
and ground and placed in different positions in 
the set. Place this aerial coil about three inches 
from the detector secondary and, with the two 
radio frequency tubes turned off. observe the set- 
ting of the dial when tuning the detector alone. 
Note this setting, and move the coil to the second 
radio frequency secondary, and turn on the second 
tube, removing the first from the socket and 
observing this setting. By comparing the settings 
you can instantly tell which section is unbalanced, 
and compensate accordingly. This is never neces- 
sary if the coils and condensers are made ac- 
curately. 

"It will be found that the two vertical -coil rotors 
will be in about the same position when balanced. 
The aerial coil position depends on the length of 
the aerial. A change in the position of any rotor 
or compensator affects the entire set." 

THE FILTER TUNER 
"This is a one -tube set, and can be used with 

one or two tubes of audio frequency amplification. 
The signal from the aerial passes through an un- 
tuned primary coil and is filtered from other 
signals by two intermediate, or linking coils, before 
it reaches the secondary. Two features of the 
Filter Tuner, giving it a unique place in radio, 
are the arrangements for reducing the resistance 
of the linking circuit and for controlling the current 
used for the purpose 

"Increased selectivity without loss of volume 
is accomplished by including one of the linking 
coils in the plate circuit. The wiring, as shown 
in Fig. Q.- 2172B, is simple, and the set is ap- 
preciated by the person who likes to build a re- 
ceiver at home. Regardless of the theoretical com- 
plexity of the circuit, it can he made and operated 
by the novice. 

"Standard parts are used, which may be ob- 
tained at the cost of an ordinary one -tube set. 
The coils are wound on two bakelite or cardboard 
tubes, three inches in diameter. The tube for 
the primary and first filter coil is four inches long; 
and that for the second filter coil and secondary 
winding is six inches long. No. 20 D.C.C. 
copper wire is used on the four coils_ 

"Both filter coils, L2 and L3, have forty turns 
each, while the primary Ll has twenty -five, and 
the secondary L4 sixty turns. As shown in the 
arrangement of the parts, the tubes are mounted' 
at right- angles, to eliminate inductive transfer of 
energy from the primary to the secondary direct. 
This excludes all but the desired station. 

"The variable -resistance unit controls the 
strength of the magnetic field produced by the 
second filter coil L3 which, in turn, affects the 

(Continued on page 1605) 
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II THIRD 
STATOR 

.00035 .00035 ®ROTOR 
ME (CONNECTION. 

B +90V. 45V. Q. 2172-A 
(Q. 2172 -A) The Journal One -Knob, five -tube, receiver consisting of two stages of radio frequency amplification and regenerative detector, result- 
ing in an extremely efficient and selective receiver, although only one dial is employed for tuning. Any type of tubes may be employed in this 

receiver, although for best results it is advisable that storage- battery type, 201 -A or 301 -A tubes be used throughout. 
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Radiotron UX -199 Radiotron 12V-199 
the same tube but with dry cell tube for both Be- 
the new standard base. tection and amplification. 

ow 
ín 

cost to run 
T'S the special filament of an RCA Radiotron UV -199 (or UX -199) that 

makes it cost so little to run. This tube draws so little current that for a 

limited time it can even be operated from flashlight batteries -for your port- 
able sets! It never needs more than inexpensive dry batteries --and it uses 
them up slowly. 

The thortated filament of this tube is specially treated, so that there is always 
a layer of thorium a single atom deep on the filament -surface. And electrons 
leap from the thorium at a stupendous rate - -- conveying the music and the 
speech. 

Because this type of filament gives off more electrons at less heat-it lasts 
longer, and it uses less battery current. And because this type of filament 
was developed in the great research laboratories that contribute to RCA, 
you will find it in every genuine RCA Radiotron UV -i99 and UX -i99. 
Another good reason for being careful to find the RCA mark on the base 
when you buy! 

R A D I O CORPORATION O F AMERICA 
New York rhicago San Francisco 

M A D E B Y T H E M A K E R S O F R A D I O L 
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11llp1oVe the B% r' ;Drake 
IOÍt12 a 

Bradkr-Amp ` 
Resistance- Coupled 

PERFECT AUDIO AMPLIFIER 

T HE Bradley -Amplifier is 
a ready -built, ready- to-in- 

stall audio -amplifier. It con- 
tains no transformers, but is 
equipped with Bradleyunit 
resistors which amf Ili f y with- 
out distortion. 
The quality of the Browning - 
Drake receiver, like any other 
selective radio set, can be im- 
proved by substituting the 
Bradley-Amplifier for audio - 
frequency transformers. Try 
the Bradley- Amplifier with 
the Browning -Drake receiver 
and be assured of amplification 
without distortion. 

There are six Bradleyunit resistors mount- 
ed in the base of the Bradley -Amplifier. 
These compact units are of solid, molded 
material, baked under terrific pressure and 
fitted with silver -plated terminal caps. 
Bradleyunits do not deteriorate with age 
nor are they affected by temperature or 
moisture. They are permanently soldered 
into the Bradley -Amplifier, thereby assur- 
ing an amplifier which is permanently 
adjusted for maximum efficiency. 

1580 

t 
ALLEN- BRADLEY CO., 
287 Greenfield Avenue, 
Milwaukee, Wisconsin 

Please send me your literature on the Bradley- 
Amplifier and other Allen- Bradley products. 

Name 

Address,..,,.,.. .......... 
-....e.,,,e.,-., 

ma 

How Radio Tubes Are 
d Evacuated 

(Continued from page 1551) 
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tain conveniences of use. They are, how- 
ever, so expensive and difficult to keep in 
first -class working order that they are of 
little practical use to amateur experimenters. 
We have already spoken of the way in 
which gas molecules fly about at average 
speeds of many miles per second, and over 
average paths which are longer as the pres- 
sure becomes lower. A molecule of air 
travels,' at a pressure of 1.0 -mm., on the av- 
erage .01 -mm. before colliding with another 
Molecule--whereas at a pressure of .01 -mm. 
it travels one entire millimeter without col - 
lision; Similarly at a pressure of .001 -mm. 
it travels freely, on the average, ten milli- 
meters and só on. When these molecules 
strike a stationary wall they bounce off, just 
as a base ball would from a brick wall. 
Different molecules coming up from "differ - 
ent angles all bounce off in their appropriate 
directions; so that the motion of the reflec- 
ted molecules is quite as haphazard as that 
of the incident ones. If however the sur- 
face struck is moving . sideways at a high 
speed a drift in the direction of motion will 
be imposed on all molecules reflected from 
the wall and a stream of ' gas will be thus 
established in the line of motion of the wall. 
This is the principle of the molecular pump. 

Fig. 3 illustrates this notion. The drum 
D is rotating in the direction of the arrow 
at a high speed, say 12,000 R.P.M. The gas 
molecules coming in at A strike on this 
drum and a flow is set up toward the opening 
B through which the reflected molecules 
finally escape. In order that this action may 

This sketch illustrates the principles of the 
Holweck rotary pump. There is a molecular 
flow from A to B caused by the speed of the 

rotating drum, D, about 12,000 R.P.M. 

go on it is necessary that the pressure in 
the space C be so low that the average travel 
of the molecules is completely across from 
the outer wall to the drum. It is also neces- 
sary that the crack around from B to A 
through D should be so narrow that few 
molecules work through it and thus escape 
evacuation. Pumps operating on this prin- 
ciple consequently require an excellent fore - 
pump -one producing .001 -mm. pressure, 
such a rotating Gaede pump ; and also the 
closest possible machining between drum and 
case. These requirements render such 
pumps expensive. 

THE HOLWECK PUMP 
Although the first molecular pump was 

made by Gaede the best pattern available 
today is that of Holweck. The rotating 
drum of the Holweck pump is a cylinder, 
smooth on the outside, driven by an induc- 
tion motor which is inside the pump casing. 
The vessel being evacuated is attached to the 
tube at the top, R (Fig. 4) and the mole- 
cules travel along spiral grooves cut in the 
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The Famous Truly Portable 

TELMACO P -1 Receiver 
Four Tubes Do the Work of Seven 

The peer of portables in size, weight, ease of tuning, 
selectivity, distance, volume, workmanship and price. 
Aerial, loud speaker and batteries self contained. 
Complete with tubes and batteries, $125 00 
$i41ó0. Receiver only 

P -I Kit Saves You Money! 
Our offer of the Telmaco P- 1, Receiver in kit form has 
met with enthusiastic reception. This contains all 
parts, as built by us including ca, drilled and en- 
graved panel, and illustrated ustrated instructions. $80 00 
Complete kit ..: 
Ask your deaieror write us. Descriptive folder free. 

'Radio 'Division: 

Telephone Maintenance Co. 
20 So. Wells St. Dept. B Chicago, Ill. 

1-tr,PA:W>: 
iality'$adio Exclusively ,%P established 1918 

Rubber Covered Insulators 

actual Size 
Neat and efficient. For antenna, ground and 

for lead in wires. Small screw starts readily 
and makes finished job. Great improvement over 
ordinary large, unsightly insulators. They keep 
the wires in place and out of the way. Packed 
10 in a box, 25c at your dealers or direct from us. 

CULVER -STEARNS MFG. CO. 
Worcester, Mass., U. S. A. 

RADIO TUBES 
Repaired-Exchanged-Sold 

Send broken or burned out tubes to us. 
We repair and return them good as 
new, $1.00 each for common types. Or 
-we exchange one of your present tubes 
for another type, for your tube and $1. 
Send for price list on special types that 
list for more than $2.50. Send no 
money. We ship all tubes C. O. D. 

We Operate Our Own Laboratory 
You are assured perfect tube performance with our re- 
pairs because we operate our own tube laboratory. Don't 
take chances. Send your tubes to us -one of the oldest 
high frequency laboratories in the country. 

CHICAGO ELECTRIC DEVICES CO., 
70 E. 22nd Street, Dept. 35, Chicago. 111. 

Established -1920 

SAY! LISTEN! 
A NEW PAIR OF PANTS MATCHED 
TO YOUR COAT AND VEST. Just 
doubles the life of your suit. We can 
match almost any suit. 70,000 patterns. 
Sample is sent for your O. K. before mak- 
ing. All made to measure. Send piece of 
cloth or vest for matching. 

ACME PANTS MATCHERS 
Dept. M, 20 W. Jackson, Chicago 
Enclose return postage if vest is sent 

wmoLosouo 

lNULMEZ H.0 -; llMarCO : 
29'PENN AVENUE Ho.E PITTSBURGH. P 

SATISFIED DEALERS 
BECAUSE 

WE JYELP TXE/1 ^.. 
Catalog 466 's S is free to Dealers 

Write for Booklet 
AMSCO PRODUCTS Inc. 

Broome and Lafayette Sts. 
New York City 

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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"The little wrinkle that makes my `B' 
batteries last longer is using the right 
size Evereadys with a `C' battery" 

"[ USED to think that because the 
Eveready 'B' Battery No. 772 cost less 
than either of the larger Heavy Duty 
Evereadys that I was saving money. 
A s a matter of fact, on four or five 
tribe sets, that was false economy. 

"The right size Eveready `B' Bat- 
t( ries to use depends on the number of 
tubes in your set. The life of the bat - 
tt ries depends on how much you listen 
it and on whether a `C' battery is 
employed." 

To get the maximum of "B" battery 
life and satisfaction, follow these simple 
r Iles 

On 1 to 3 tubes -Use Eveready 
No. 772. 
On 4 or more tubes - Use the 
Heavy Duty "B" Batteries, either 
No. 770, or the even longer -lived 
Eveready Layerbilt No. 486. 
On all but single tube sets -Use 
a "C" battery' *, 

Follow these rules, and No. 772, on 
1 to 3 tube sets, will last a year or more; 
Heavy Duties, on sets of 4 or more 
tubes, eight months or longer. 

The average year -round use of a set 
is two hours a day. If you listen longer, 

LEFT - No. 
986, for 4, 5 

or more tubes. 
$5.5 O. 

RIGHT -Ever- 
eady Dry CoU 
Radio "3 "Bat - 
tery, IO/y volts. 

Radio Batteries 
-they last longer 

your "B" batteries will have a some- 
what shorter life. If you listen less, 
they will last longer. 

Our new booklet, "Choosing and 
Using the Right Radio Batteries," is 
free for the asking. It also tells about 
the proper battery equipment for the 
new power tubes. 

°NOTE: In addition to the increased life which an 
Eveready "C" Battery gives to your "B" batteries, 
it will add a quality of reception unobtainable with- 
out it. 

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: 
VISAS -New York wea- Buffalo won- Chicago 
wJAa- Providence wcAE- Pittsburgh woc- Davenport 
wEEx- Boston wsAs- Cincinnati wcco Minneap . 
wTAO- Worcester wEAR-Cleveland St. Paul 
wSi- Philadelphia wwj- Detroit arso -St. Louis 
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QUALITY PRODUCTS 

Pioneers 
Now Leaders 

Since B- Eliminators first attracted the eager ex- 
perimenters Dongan has pioneered in the build- 
ing of transformers and chokes. Our 15 years' 
experience in the production of transformers 
gave us a big impetus. Our forward -looking 

engineers told us 
B - Eliminators 
would eventually 
predominate. 

Today we are 
supplying t h e 
leading manufac- 
turers of Elimin- 
ators with Don - 
g a n B -Power 
Units. No mat - 
ter what type 
you build we can 
supply you - 
mounted or un- 
mounted types. 

Set manufactur- 
ers who will lead 
the increasingly 
competitive field 
will use Elimina- 
tors. Let us help 
you design the 
best. Our en- 
gineering staff is 
at your service. 

TRANSFORMERS 

No. 509 Full Wave 
$7.00 List 

CHOKES 

No. 514 20 Henry 
$5.00 List 

Raytheon Tubes $6.00 List 

FANS 
Ask your dealer to write to us direct for infor- 
mation upon better, clearer, cheaper reception. 

DONGAN ELECTRIC MANUFACTURING Co. 
2983 -3001 Franklin Street, Detroit, Mich. 

TRANSFORMERS of MERIT for FIFTEENS YEARS S. 

SEE THAT 
SCREW 

A 
Screw. 
Driver 
adjusts 
an X -L 

in crowded 
places 

X -L 
VARIO 

DENSER 
Results in easier tuning, 

more distance, volume and 
clarity- greater stability. In- 

dorsed by leading radio au- 
thorities. 

MODEL "N " -A slight turn obtains correct tube os- 
cillation on all tuned radio frequency circuits. Neu - 
todyne, Roberts two tube, Browning- Drake, McMurdo 
Silver's Knockout, etc. Capacity range 1.8 to 20 micro - 
micro farads. PRICE $1.0D 
MODEL "G" -with grid clips ob- 
tains the proper grip capacity on Cock - 
aday circuits, filter and intermediate 
frequency tuning in heterodyne and 
positive grid bias in all sets. Capac- 
ity range .00016 to .00055 and 0003 
to .001 micro farads. PRICE $1.50 
X -L PUSH POST -Push it down 
with your thumb, insert wire, remove 
pressure and wire is firmly held. Re- 
leases instantly. PRICE 15e 

X -L RADIO LABORATORIES 
2426 Lincoln Ave. N, Chicago, III. 

HARD RUBBER PANELS 
Black Size Black 

7x10 32 7x21 64 
7x12 39 7x24 .75 
7x14 42 7x26 85 
7x18 56 7x30 96 

RIX RADIO SUPPLY HOUSE, Inc. 
5505 4th Ave., Dept. 49 Brooklyn, N. Y. 
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How to Make Your Own 

SPEECH AMPLIFIER 

MICROPHONE Transmitter Buttons have 
been used for a number of years to 

make powerful sound transmitting elements. 
These very sensitive amplifiers offer every 
"Radio Fan" the means of building his own 
powerful speech amplifier. We offer here- 
with to the constructor these special Ampli- 
fier Units. 
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Fig. 1 shows the amplifier unit. 
Fig. 2, shows how the unit is attached to a 

telephone receiver. The first procedure is to 
mount the unit on the diaphragm of a telephone 
receiver, which usually is a high resistance tele- 
phone, either 1,000 or 1,500 ohms. 

Next we select the loud speaking telephone. 
If a low resistance telephone is available, it should 
have for maximum efficiency an impedance equal 
to the resistance of the amplifier unit, or about 10 
ohms ; it is connected up as shown in Figure 3. 
A 5 ohm telephone receiver is used in this circuit 
with a 6 -volt storage battery. 

Two telephones taken from a good double head- 
set of 2,000 to 3,000 ohms which do not rattle on 
strong currents, are employed in Fig. 4, one at 
the receiving end, the other as loud talker. In this 
hook -up there is one instrument which must abso- 
lutely be used with this combination, the trans- 
former. As stated before in connection with Fig. 
3, the impedance of the telephone, if used in 
direct connection, should equal the resistance of 
the unit. But as the impedance of the telephone 
in Fig. 4 is much higher than the resistance of the 
unit, it may be 200 times as great, a transformer 
having a step -up ratio is used to match up the 
resistance of the unit with the impedance of the 
loud speaking telephone. In other words, the 
primary coil of the transformer should have an 
impedance (which is sometimes called "A. C. 
resistance ") equal to the resistance of the unit, or 
about 10 ohms, and the secondary coil should have 
an impedance equal to the impedance of the high 
resistance telephone. This transformer may be 
purchased in any Radio Store and is called a 
microphone transformer or modulation trans- 
former, designed primarily to use in radio trans- 
mitting sets. A 6 -volt battery gives the best re- 
sults. The current passing through the unit will 
vary from .1 to .25 ampere. 

Fig. 5 shows a circuit for further increasing 
the volume of sound. This is simply two of the 
circuits, such as shown in Fig. 4, linked together. 
This arrangement is highly sensitive and the tele- 
phones on which the units are mounted should be 
packed in a box of cotton, as the slightest vibra- 
tion or sound in the room will be picked up and 
heard in the loud talker. Any sensitive radio 
loud talker may be used in this particular circuit. 

THESE and innumerable other interesting 
1 experiments are possible with these am- 

plifiers. Every amateur should have at least 
one or two in his "Lab" or workshop. A 
four -page instru'tion pamphlet is sent with 
every unit. 

SPECIALLY PRICED 9 zc 
While they last eti Per Unit 

OR TWO FOR $1.75 

PRESS GUILD, 
66 -R W. Broadway, New York City, N. Y. 

Enclosed find 95c -$1.75 for which send me 
postpaid one -two amplifier units as advertised. 

Name 

Address .. 

Town State 

casing from the two ends toward the center 
where they are thrown out of the tube L 
to the forepump. The particular pump rep- 
resented in the sketch has a drum 8 inches 
long and 6 inches in diameter which is ro- 
tated at 4,000 R.P.M. If the forepump pro- 
duces a vacuum of only one millimeter this 
pump will bring a five -quart bottle down 
from a pressure of .01- to .0001 -mm. in ten 
seconds. The clearance between the rotating 
drum and the ridges of the grooves on the 
envelope is only about .02 -mm. (less than 
.001- inch) -an example of exceedingly fine 
mechanical work. 

Although the molecular pump can never 
produce a zero pressure, as is theoretically 
possible for the mercury condensation pump, 
nevertheless, in practice, the Holweck pump 
gives a vacuum as good as or better than 
the mercury pump, and seems to give it 
more quickly. In other words the Holweck 
pump is apparently the fastest and most 
effective air pump yet produced. 

Molecular pumps possess a particular ad- 
vantage over other types in that molecules of 
all gases and vapors alike are hurried out 
through the exhaust. Water and mercury 
vapor are thus eliminated without the use 
of freezing mixtures or other accessories. 
This is a very important feature in some 
investigational work and is in all cases a 
great convenience. 

LABORATORY HIGH VACUA 
We have now completed the description 

of the various types of vacuum pumps used 
in laboratories and elsewhere. We have been 
talking of "the most effective pump yet 
produced." Let us notice briefly just how 
close these "most effective pumps" actually 
come to producing a "perfect vacuum." 
Some experimenters working with mercury 
condensation pumps claim to have obtained 
pressures as low as .0000001 -mm. A similar 
figure has also been claimed for the Hol- 

FIG.4 
A diagram (longitudinal section) of the Hol- 
weck rotary pump. M is the induction motor, 
and G, the spiral grooves in the casing, which 
is less than 1 /1000 of an inch from the drum, 

D. 

weck pump. Critical judges are however in- 
clined to think that in all probability the 
lowest pressure reached up to this time is 
about a millionth of a millimeter. This 
pressure, which is one one -billionth of nor- 
mal atmospheric pressure, is very low, yet 
it is far from a "perfect vacuum." One 
cubic centimeter of air at ordinary atmos- 
pheric pressure contains 1039 (about 10,000,- 
000,000,000,000,000) molecules. At a press 
sure of a millionth of a millimeter, one cubic 
centimeter still contains 10,000,000,000 mole- 
cules. Looked at from this point of view, 
the famous "high vacuum" does not seem so 
very high. There is, however, another point 
of view. The average path over which a 
molecule travels without colliding with an- 
other is, at a pressure of .000001 -mm., about 
250 feet. It is evident therefore that in a 
small receptacle evacuated to this degree the 
individual molecules will act, each one, very 
much as if entirely alone so that for many 
applications the space may be thought of as 
"practically empty." 

Make any Good Receiver 
BETTER 

C.E.TIFG. CO. 
Providence 

R.I. 

ce 

ÍI 

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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_Astounding Quality! 
P AC E N T SUPER AUDIOFORMER 

Hear Radio 
at its best 

Pa ent TRUE Straight Line Fre- 
qu :ncy Condenser. Perfect Engi- 
nei:ring Achievement, furnished in 

17 Plate, .00035 MFD, MAX. 
PRICE $3.50. Cat. No. 251B. 
23 Plate, .0005 MFD, MAX. 
PRICE $4.50. Cat. No. 251C. 

Modernize 
Your Set 

This transformer has been acknowl- 
edged by the engineers of the largest labo- 
ratories in the world to be the finest trans- 
former they have ever encountered. 

Big and husky to give pure, natural 
and full tonal quality. You will know 
radio reception as it should be after in- 
stalling one or a pair in your set. 

Get them today from your local dealer. 
If he cannot supply you, write us direct. 
You can have the best -accept no substi- 
tute. 

PRICE $6 °° 
MANUFACTURERS 

LET US QUOTE FOR YOUR REQUIREMENTS. 

PACENT ELECTRIC CO. Inc., 
91 Seventh Ave., New York, N. Y. 

Sales Agents: 

Chicago, Minneapolis, Buffalo, Boston, Philadelphia, Washington, 
D. C., Pittsburgh, San Francisco, St. Louis, Jacksonville, Cleveland. 

Canadian Licensed Manufacturer: 
\White Radio, Limited, Hamilton, Ontario. 

Licensed Manufacturer for Gr. Britain and Ireland: 
Igranic Electric Co., Ltd., London and Bedford, England. 

Pacent MICROVERN 
A beautiful, improved 
Vernier Radio Dial, 
Furnished in Silver or 

Gold finish. 

PRICE $2.00 
Cat. No.'s 150S -150G. 
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eWhone and 
Volume Control 

LSSENTIAL to thoroughly enjoy present 
day broadcasting. New high -priced sets 

feature tone control as their greatest im- 
provement. You can have this new feature 
in your old set by attaching a Centralab 
Modulator Plug in place of the old phone 
plug. Takes a moment -no tools required. 
Gives any degree of tone volume from a 
whisper to maximum by simply turning 
the small knob on plug. Static interference 
is reduced and programs come in clear and 
true with just the volume you most enjoy. 

Order from your dealer, or mailed 
direct on receipt of the price $2.50. 

CENTRAL RADIO LABORATORIES 
19 Keefe Ave. Milwaukee, Wisconsin 

Centralab Radiohms or Modulators 
are standard controls on sixty-six 

well -known sets. 

Send for our Bulletins on 

RADIO'S FINEST PARTS 
We have an excellent proposition for the Set Builder and Dealer 

MADISON -MOORE 
VICTOREEN- SILVER COCKADAY 

UNIVERSAL RECEIVER 

Chicago Radio Apparatus Company, Inc. 
415 SOUTH DEARBORN STREET Dept. RN CHICAGO, ILLINOIS 

&o.. 
G e t the famous 

"S -C" Silver -Cock- 
aday Kit from us. 

Prompt delivery. 
Dealers -Send for 
our big catalog. 

MFG_ WesteritRead :o co. 
13413($1TLake St Ckicu o,I11. 

r PARTS WHOLE- 
SALE PRICES 

Dealer -Set Buildersand Radio. Parts Dealers 
write for FREE description, list et parts and whole. 
sale prices fozSilver.Cockaday Single Control9 -Tube 
Receiver. Catalogue of nationallylinown radio equip, 
nient sent free. Write today. Address Dept..T 

SHURE RADIO CO., 19 S. Welts, Chicago 

IVORY RADIO PANEL 
Write for FREE sample and complete description of Ivory - 
lite, the most beautiful radio panel en the market. Ivory - 
lite is a pure white ivory 31/16" thick and unequalled in 
beauty and workability, cut any size, 3c so. inch. Shipped 

anywhere prepaid or C.O.D. Also Ivory dials and knobs. 
IVORYLITE RADIO PANEL CO.. 3222 Avenue F, 

Dept. N. - Fart Worth, Texas 

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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Earlier in this article it was stated that a 
radio tube ought to be heated and held on 
the vacuum pump at least one hour, in order 
to obtain dependable results. It goes with- 
out saying that no such lengthy treatment is 
given in the commercial preparation of tubes 
or of incandescent lamps. A maximum time 
of evacuation under heating in practice is a 
quarter of an hour ; incandescent lamps are 
rarely evacuated at a high temperature for 
more than five minutes and frequently for 
one minute or less. It is evident that such 
tubes at the time they are cut loose from the 
pumps cannot have a vacuum better than 
.001 -mm., and must frequently contain pres- 
sures up to 0.1 -mm. These pressures are 
reduced to the average operating pressure 
of perhaps .00001 -mm. by burning out in a 
test rack, either with or without the aid of 
certain chemicals introduced into the bulb. 
Phosphorus, arsenic, sulphur, iodine and 
their compounds, and powdered metallic 
thorium and zirconium have all been used 
in this work. These materials are frequent- 
ly referred to as "getters." They are intro- 
duced into the tubes prior to evacuation and 
take up the excess gas the first time the 
lamp is lighted. 

The mere burning of a new tungsten fila- 
ment lamp on the test rack causes the pres- 
sure to drop from .001 -mm. to .00001 -mm. in 
a half hour, due to a little- understood reac- 
tion between the gas ionized in the tube and 
the material of the filament. The gas is 
"occluded" or "covered up" largely, appar- 
ently, on the walls of the bulb. A similar 
effect is brought about through use of the 
"getters," but less time is required, ninety 
per cent. or more of the gas being removed 
by the getters in about one minute. These 
getters leave deposits of characteristic col- 
ors on the tubes in which they are used. 
The shiny, yellowish or brownish coloration 
of radio tubes is due to this cause. A great 
deal of study has been put on "getters" in 
commercial laboratories, since an effective 
compound of this sort has a high financial 
value in reducing the expense of tube manu- 
facture. The use of such substances, how- 
ever, demands a complicated procedure which 
make them of little value to the amateur ex- 
perimenter. 

The only gas absorbent used generally in 
experimental laboratories to improve vacua 
is charcoal. That employed is made from 
cocoanut shell, since such charcoal is an 
especially good absorbent for gas. It is 
cracked into small pieces and introduced into 
a trap like G (Fig. 2). It is then heated, 
with the vacuum pumps running, to drive 
out of it as much gas as possible. On cool- 
ing the charcoal will absorb very large 
amounts of gas and thus improve the 
vacuum. The effect is, however, not so very 
marked, unless the temperature of the char- 
coal is reduced far below normal. The gen- 
eral practice is to surround the trap contain- 
ing the charcoal with liquid air thus reduc- 
ing the temperature to - 300° Fahrenheit. 

At this temperature, and at a pressure of 
.001 -mm. of mercury, one cubic centimeter 
of charcoal will absorb about 900,000 cubic 
centimeters of nitrogen measured under the 
same pressure. Under these conditions the 
use of charcoal makes an enormous improve- 
ment in the vacuum. In fact, by the use 
of charcoal and liquid air, a first -class 
vacuum, around .000001 -mm., can be pro- 
duced with relatively inferior pumps. 

This information is, however, of little 
value to amateur workers since liquid air can 
be purchased only in the large cities, and 
even there not without difficulty. The ama- 
teur who wishes to evacuate radio bulbs is 
probably best advised to rig up a Sprengel 
pump of the pattern described in Part I 
of this article (pages 1282, 1356, March 
RADIO NEws). This pump, used with a salt 
and ice freezing mixture, will give slow but 
reliable results at very small expense and 
little trouble. 
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SM 

Dependable 

Type 316 Condenser, 
.00035 Mfd. for single 
or gang control. Brass 
plates, die cast frame. 
Price, $5.75. 

Type 801 Universal 
Vernier D i a 1, Ratio 
14.5:1. Fits any 
standard condenser 
right or left, 180 or 
360° movement. Price, 
$2.50. 

Interchangeable Coils 
for any wavelength. 
Standard Sizes, $2.50. 
Type 515 Coil Socket, 
$1.00. 

Type 210 Matched long 
wave transformers and 
Type 211 tuned circuit 
transformers. Ea. $6.00. 

Editors- Engineers- Experts - All have endorsed S -M 
Parts, and each reports the 
same findings . . Accuracy - 
Precision- Dependability. 

Unfailing dependability ex- 
plains why you will invariably 
find S -M aparatus selected for 
almost every successful receiv- 
er design of past and present 
seasons. 

That same dependability de- 
cided the designers of the new 
S -C Receiver -the triumph of 
the season. There, too, you 
will find S -M Parts depended 
upon and dependable. 

SEE 
Handle S -M Parts 
at your dealers. 
Find out for your- 
self exactly w h y 
they have been so 

heartily endorsed by Editors and 
Engineers. 

Type 340 Com- 
pensating Con - 

denser, .000025 
Mfd. with 
knob, $1.50. 

Silver - Marshall, Inc. 
848 West Jackson Blvd., Chicago 
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SILVER C®CHAD.AY 
47l Wave Receiver" 

Single Control -4 -Tube Receiver 
Designed by Silver, Cockaday and the engineering staffs 
of the seven manufacturers listed below . . . Sponsored 
by Popular Radio Magazines . . . Endorsed and De- 
scribed by Radio News, Radio Magazine, Radio Engineer- 
ing, Christian Science Monitor and Newspapers through- 
out the country . The new S -C Receiver is present- 
ed to the Set -Builder with an astounding introduction 
that is his best assurance of a performance that will live 
up to promise . . . An Introduction that compels atten- 
tion and appreciation . . . that speaks volumes of 
praise . . . that has been accorded only to the S -C Re- 
ceiver. 

New S -C Features 
Perfected Single Control -Unlimited Wavelength Range 
-Extraordinary Volume that equals that of many 6 -tube 
receivers -Quality unsurpassed- Hair -line Selectivity 
that brought KFl through a blanket of powerful locals 
into New York City with ample loudspeaker volume. 
The S -C is adapted to any standard cabinet, tubes, bat- 
teries or eliminators, and to practically all installation 
conditions. 

Assembled Easily 
S -C assembly is a marvel of simplicity. A special, multi- 
color, wiring harness eliminates soldering, unless de- 
sired, and prevents error. With only a screw driver and 
a pair of pliers even an absolute novice can assemble the 
S -C Receiver perfectly in a few hours. 

That parts made by the following reputable 
concerns are recommended for the S -C by 
the designers is proof of its true worth. 

Belden Mfg. Co. -S -C Wiring Harness 
Central Radio Laboratories- Centralab Resistance 
Polymet Mfg. Corporation -Fixed Condensers, Leak and 

Leak Clips 
Poster & Co.- Drilled and Processed Front Panel and 

Drilled Sub -Panel 
Silver -Marshall, Inc. -Variable Condensers, Coil Sock- 

ets, Coils, Tube Sockets, Vernier Dial, 
Mounting Brackets 

Thordarson Elec. Mfg. Co. -R200 Power Transformers 
Yaxley Mfg. Co. Rheostat, Jacks, Switch. 

GET The S -C Complete Assembly Booklet from 
Your Dealer or Mail the Coupon Today 

S -C Merchandising Co., Inc. 
66 E. Jackson Boulevard, Chicago 

S -C MERCHANDISING CO., 
66 E. Jackson Blvd., Chicago 
Herewith please rind 25 cents for which send me the 

S -C Complete Assembly Booklet. 

NAME 

ADDRESS 
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IYs Easy 
.oBuild a 

Powerful Set 
Using the New and 

Improved FRESHMAN 
"TRF t' Low Loss Kit 

WORLDS GREATESTrRApÌO 
RECEIVER 

MÁST 
HMÄn 

.._,... ., -.....IIRPIfN 
..50 

ay 

'iri°/ 

Straight Line Wave Length 
Condensers With Low Loss 
Self Balanced Coils 
These are the iden- 
tical units which 
have made the 
FRESHMAN 
MASTERPIECE 
factory built Receivers the World's 
Greatest Radio Sets. 

Complete instructions for building 
this powerful five tube receiver, 
written in plain everyday English, 
together with actual size schematic 
wiring diagram, are furnished with 
every FRESHMAN "TRF" Kit 

Sold by Authorized 
Freshman Dealers Only! 

CHAS. FRESHMAN CO., Inc. 
Freshman Building, New York 

2626 W. Washington Blvd., Chicago 

50 

Three "E" Straight Line Rheostat 
Patent Perfect Control of Filament 
Pending Temperature 

Perfect Reception depends 
on a fine, smooth, dependable 
variation of filament tempera- 
ture in the detector tube. For 
there is only one temperature 
at which efficient reception is 

obtained and this 
Point is 

h 
very critical. 

HE 

"E" STRAIGHT 
LINE RHEO- 
STAT finds this 
critical point as 
no other can. It. 
gives straight 
l i n e variation, 
runs smoothie. is 

Illustration 1 / . Size absolutely NOISE- 
LESS and o n c e 

6 -15 -30 Ohms set "stays put!" 
By all means secure this precision instrument at once. 
Ask your Dealer or order direct, giving us his name. 

Price $2.50- Postpaid 
ELECTRICAL ENGINEERS EQUIPMENT CO., 
Radio Division. 708 W. Madison St., Dent. 6, 

CHICAGO. ILL. Cireulars on Request 

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 

` Radio Makes Servants 
= Contented 

(Continued from page 1523) 

in terms of her personal happiness and 
amusement. We may not like to do it ; we 
may hate to have to give our time and money 
to this subject ; but our homes are important 
to us, and we greatly need good personal 
service in them. Therefore, we must make 
some further sacrifices of time and money to 
have this service. 

To permit your servant to take piano les- 
sons on your time, is, I admit, going a little 
far. But she should not be denied music, 
for it is one of the greatest solaces in life. 
Why not let servants have access to radio? 
I have thought about this situation quite a 
hit and have come to the conclusion that 
radio has a deeper relationship to the modern 
servant problem than is generally under- 
stood. There are great numbers of well - 
to-do families, with homes in the suburbs 
or the country, who have a particularly diffi- 
cult problem in keeping servants. They do 
not like to have them go a long distance 
away in the evenings, for fear they may not 
come back again in time for their duties ; 

and for many such, situated a mile or two 
away from the average amusement for 
servants, this is a very important question. 
I know radio has solved this problem for 
me. I have a home in the country, and have 
proved that radio definitely makes life more 
agreeable and their jobs more endurable for 
my servants. The higher the mental calibre 
of servants, the more necessary it is that 
they have a higher grade of entertainment 
than in days gone by. I have found that, 
since I have had a separate radio set in- 
stalled in the servants' wing, in preference to 
going out to a movie they stay in and listen 
to the radio. 

MAKES WORK MORE EFFICIENT 
The young eighteen- year -old girl I had 

for upstairs work was particularly lively; 
and if jazz music was to be had over the 
radio while she was sweeping, she put twice 
the effort into her work and cleaned twice as 
efficiently ! These are not idle statements. 
They are facts. At first it rather amused 
me to notice it, but then I realized that it 
"pepped" her up, and also that it made work 
more pleasant. She did not develop so many 
grouches, or longings to "go somewhere." 

In the kitchen, where the cook spends 
most of her day, without anyone to talk 
to all day (for the proverbial cop on the 
beat and his ultimate liason with the cook 
Is but a worn -out hand -me -down from other 
days), I found that it was making life 
thoroughly worthwhile to her ; and from a 
grim- visaged elderly person, she was be- 
coming quite rejuvenated and happy- spirited. 

A SMOOTHER OF TEMPERS 
After years of observation, I am con- 

vinced that servants who work alone and live 
in the house and don't get much chance to 
go out and have normal social life, music 
or entertainment, invariably develop a mood 
which ends in quarreling with you and leav- 
ing. They may not know what is the 
matter with them, and they may say they 
don't want to go out ; but unless they do, 
or have an outlet such as radio gives them, 
they will develop moods and permanent 
grouches. 

There are about one million families who 
have servants, and a great many of these 
servants get surprisingly little contact with 
the outside world. Between four walls daily; 
long exhausting hours of work ; very little 
social conversation -no wonder they are so 
delighted at what the radio can give them; 
music, education, lectures, amusement, and 

- above all, contact with the world ! This is 
indeed the crying need of all women - 
whether they be housewives, or servants ! 

Radio News for May, 1926 

Stop Shifting Tubes 
NO TUBE will do equally well all the 

things that must be done to give per- 
fect reception. Special characteristics are 

essential for Detectors, Radio 
Frequency Amplifiers, Audio 
Frequency Amplifiers, Hi -Mu 
Amplifiers and Oscillators. 

Myers Tubes are made and 
marked specifically for the 
function they are to perform, 
therefore they increase dis- 
tance, improve quality and 
enlarge the volume. 

Don't Guess - 
Don't Match 

Order the Exact Tubes 
You Want. 

Made by Pioneer Designers and 
Builders of Radio Tubes 

Type 01 -A $2.00 
Type 99 - 2.25 
elt yourdealers,orwe willsbip,postpaid 

Myers 
Radio Tube Corporation 

Cleveland, Ohio 

For the 

Season 1926 -27 
At a price 

for the home 
of moderate means 

GOLD - MEDAL 
RECEIVERS 
CONSOLES 

"B" ELIMINATORS 
Distributors, Agents and Dealers 

Write for Territory. 
GOLD MEDAL RADIO CORPORATION 

1038%y Longwood Ave., New York, N. Y. 

64 Illustrated Pages 
of Radio Bargains! 
Write for Catalog Today 
RANDOLPH RADIO CORP. 
159 N. UNION AV. Dept. 2 CHICAGO, ILL. 

E Tilif 
CONDENSERS 

For Real Radio Reception 

Write for Literature 
HEATH RADIO & ELECTRIC MFG. CO., 

206 First St., Newark, N. J. 

You can be quickly cured if you 

STAMMER i 
end 10 cents for 288 -page book on Stammering' 
nd Stuttering, "Its Cause and Cure." It tells 
ow I cured myself after stammering 20 yrs. B. N. 

Bogue, 6955 Boone -Bldg., 1147 N. III. St. 
I nd ianapol is. 

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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To the Man with an Idea 
I offer a comprehensive, experi- 
enced, efficient service for his 
prompt, legal protection and the 
development of his proposition. 
Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States pat- 
ents, etc. Preliminary advice 
gladly furnished without charge. 
My experience and familiarity 
with various arts frequently en- 
able me to accurately advise 
clients as to probable patentability 
before they go to any expense. 
Booklet of valuable information 
and form for properly disclos- 
ing your idea free on request. 

Write today. 

RICHARD B. OWEN 
PATENT LAWYER 

2 Owen Building, Washington, D. C. 
41A Park Row, New York City 

RADIO 
INVENTIONS 
Protected by U. S. and Foreign Patents, 

MASON, FENWICK & LAWRENCE 
Patent and Trade Mark Lawyers, 

Washington, D. C., New York, Chicago 

Established Over Sixty Years 
References: Life Savers, Inc., Port Chester, N. Y.; 
Stephen F. Whitman & Son, Philadelphia; Pacific 
Coast Biscuit Co., Seattle, Wash.; Loft, Inc., New York 
City; Sprague Warner & Co., Chicago; The Warren 
Co., Atlanta, Ga.; K. Baldwin Co., Ness Orleans, La.; 
Joseph Burnett Co., Boston. 

Send Description and Sketch. 

ATENTS 
If you have an invention and desire to secure a 
patent, send for our Evidence of Invention Blank 
and free guide book, "HOW TO GET YOUR 

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 

PATENTS 
C. L. PARKER 
Formerly Member 
Examining Corps, 
U. S. Patent Office. 
PATENT- LAWYER 

MaGill Bldg., Wash D. C. 

Patents, Trade Marks, Copyrights, Patent Litigation 
Handbook for Inventors, "Protecting, Exploiting 

and Selling Inventions," sent upon request. 

7 

PATENTS 
DON'T LOSE YOUR RIGHTS 

Before disclosing your invention to 
anyone send for free blank form 
"EVIDENCE OF CONCEPTION" 
to bLANCASTER 

& ALLWINE 
signed and 

Reg. Pat. Attys. in U. S. and Canada 
270 Ouray Bldg., Washington. D. C. 
Originators of the form 'Evidence 

of Conception" 

MARKO 
RADIO BATTERIES 

are 
ALWAYS DEPENDABLE 

MARKO STORAGE BATTERY CO. 
Brooklyn, New York 
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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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Radio -Continued 
Chief Engineer Great Radio Parts Plant will answer 

clearly your radio questions, quickly without charge, for ad- 
vancement of radio. Send dollar bill for stenographic serv- 
ice, etc. Charles- Horton, 291 Broadway, New York. 
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Salesmen Wanted 

A Salesman wanted in,every town or city within 25 miles 
of a broadcasting station to sell Radiogem, the complete 
radio receiving set that retails for $2.50. With Radiogem 
there is nothing else to buy -the outfit includes the Radio- 
gem receiving apparatus, 1,000 ohm phone, and aerial outfit. 
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 outfit. The Radiogem Corp., 66 -R West 
Broadway, New York City. 

Scenery to Rent 

Settings for Opera, Plays, Minstrels. Plush Drops. Ad- 
dress Amelia Grain, Philadelphia. 

School of Electricity 

Electricity -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 
institution. 23 year old institution with thousands 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 copy will be sent to you free. Write today. Chicago 
Technical College, Dept. 27, 118 E. 26th St , Chicago, Ill. 

Song Writers 

Songwriters: Let me furnish the music for your songs, 
guaranteeing you absolute satisfaction. Copyrights secured. 
Submit your scripts for estimate and free advice. Walter 
W. Newcomer, 1674 Broadway, New York. 

11111111,111 

Stammering 

Stop Stammering. All speech detects successfully correct- 
ed. Samuel Robbins, 399 Boylston St., Boston. 
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Telegraphy 

Telegraphy -Both Morse and Wireless taught thoroughly. 
Big salaries. Wonderful opportunities. Expenses low; 
chance to earn part. School established fifty years. Catalog 
free. Dodge's Institute, Cour St., Valparaiso, Ind. 

m umnnmmmmum m mnnmm, m m u mm, 1. m u u u 11 11 1 nm m m m i mm m n m m on u u nw 

Wanted to Buy 

Full Value Paid for Old Gold, Jewelry, Watches, Dia- 
monds, crowns, bridges, dental gold, silver, platinum, gold 
or silver 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. 

Wanted to Buy -Several complete Marine transmitting 
and receiving sets. From Va to 2 K.V.A. Benson Electric 
Company, Superior, Wis. 

Special Library of Information 
on 

RADIO PATENTS 
and 

TRADE MARKS 

JOHN B. BRADY 
Patent Lawyer 

Ouray Building Washington, D. C. 

Cable address: Telephone: 
RADIOPAT Main 4806 

WANTED : Copy of Book "Ages 
of Ice and Creation." State price 
and condition. H. W. Secor, c/o 
Science and Invention, 53 Park 
Place, New York City. 
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THE SIMPLEST PRACTICAL 
RADIO SET MADE 

The 

$lóo 

RADIOGEM 
The simplest radio outfit made -yet as practical 

as the most expensive. A crystal receiving set that 
you can operate and enioy even though you know 
absolutely nothing about radio. You receive the 
RADIOGEM unassembled, together with a clearly 
written instruction book, which shows you how to 
quickly and easily construct the set, using only 
your hands and a scissors. The outfit comprises all 
the necessary wire, contact points, detector mineral, 
tube on which to wind the coil, etc., etc. The 
instruction book explains simply and completely the 
principles of radio and its graphic illustrations 
make the assembling of the RADIOGEM real fun. 

THE RADIOGEM CORP. 
66 -R W. Broadway New York City 

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 "doc- 
tor" of your community. $3 an hour up- 
wards easily made. 

EARNS $500 IN SPARE HOURS 
"I have at last found myself," writes Lyle 
Follick, Lansing, Mich. "I have already 
made over $500." Werner Eichler, Roches- 
ter, N. Y., writes, "..have made over $50 
a week in my spare time." Our members 
are starting radio stores, increasing their 
salaries, securing better positions, passing 
rac.io 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- 
tailsbefore it is too late. - - - - Mail This Coupon - - - 
I Radio Association of America, 

Dept. 
n 

4513 Ravenswood 
ed me details of your 

Ave., il Chicago 
Assocation 

I Membership Plan. 

I - Address 
1 City State - - - - - - - - - - - - - - - - - - 

P ATENTS 
WRITE for our Four 
Guide Books and "REC- 
ORD 

Four 
OF INVENTION 

BLANK" before disclosing inventions. Send 
model or sketch and description of your inven- 

tion for our INSPECTION - and INSTRUC- 
TIONS FREE. TERMS REASONABLE. Elec- 
trical and Radio Cases a specialty. 

VICTOR J. EVANS & CO. 
919 NINTH ST., WASHINGTON, D. C. 
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PALMETTO'S 
SPANISH MOSS, 
LIVE OAKS & 
OTHER TROPI- 
CAL 
FOLIAGE 

MAGNOLIA TIME , 
AT VILL4 Tuns°. 

' 

If you have never been to Northwest 
Florida in springtime, you will not know 

what that means. Lovely, languorous days; 
sleep inducing nights ; wonderful bathing ; suc- 

cessful fishing ; boating, riding, tramping, -en- 
joying life to the full. The air is laden with deli- 

cate odors of dogwood, yellow jasmine, giant blue- 
berry, magnolia and a dozen other blossoms. Spring 

has been with us nearly two months now, and Nature is 

at its best. . 

Then there's the summer to look forward to- delight- 
fully warm, yet not hot or sultry ; blankets every night ; rarely 

a troublesome insect; real summer! Thousands come to this 
coast every year for their summer vacations. 

_ 

` L7JLM 
e. FL OR/Dil 

Villa Tasso is in the Florida National Forest on the bluffs of beautiful Chocta- 
whatchee Bay, 50 miles east of Pensacola. It is easily reached either by steamer or 
by motor, being adjacent to the Appalachian Scenic Highway, Old Spanish Trail 
and the Gulf Resorts Loop. It is high, dry and healthful. The 
water is sweet, pure and soft. Only 3%2 miles from the Gulf of 
Mexico, it is still well sheltered from any possible storms. De- 
lightful bathing beach. Game abounds in the Forest. 

Because it is only slightly developed as yet, you can still buy 
in this lovely spot a wonderful homesite for from $300 to $2000 
-one -tenth of what less desirable lots would cost you elsewhere. 
The lots are large (standard size 50 x 150 feet), title guaran- 
teed perfect, the location ideal. Plenty of shade from pine, oak, 
magnolia, holly, sweet gum, bay, and other attractive trees; 
Camphor and palms grow well, when planted. As a home or an 
investment you will find this hard to duplicate. Write for il- 
lustrated booklet and prices. 

SPECIAL OFFER: To secure as much development as 
possible this spring, a special rebate of 20% is offered to 
every purchaser who begins his home before June 1st, 
1926. Details on request. 

T. V. ORR 
VILLA TASSO, 

(Temporary P. 0. Bolton) 

FLORIDA Scene on 
the bluffs 

at Villa 
Tasso. Note 

the man below 
for height 

PRINTED BY GILES PRINTING CO., LONG ISLAND CITY 
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BURIED 
TREASURE 

can still be found in 

CHEMISTRY 

1587 

Good Chemists Command High Salaries 

T. O'CONOR SLOANE. 
A.B., A.M., I.L.D., Ph.D. 

Noted Instructor. Lecturer and Au- 
thor. Formerly Treasurer Amerf- 
lean Chemical Society and a prac- 
tical chemist with many well known 
achievements to his credit. Not 
only has Dr. Sloane taught chemis- 
try for years but he was for many 
years, engaged in commercial 
chemistry work. 

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 
and 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 5 

66 -R -WEST BROADWAY NEW YORK CITY 

R. N. -May '26 

Now Is the Time to 
Study Chemistry 

Nol only are there boundless opportunities for amassing wes It in Chemistry, but the profession affords congenial empby.nent at good salaries to hundreds of thousands wbe 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 COUZ- 
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 in helping me to secure the 
job: -H. VAN BENTHIJYSEN. 

So far I've been more than 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 thus explained to me as it is 
now. I am recommending yams 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 so 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 f necessary to attend a university for several years to acquire that training, but thanks to our highly perfected and thorough system of instruction, you can now stay at home, keep your CHEMICAL 
laboratory. Dr. Sloane gives every one of his students the same careful, personal super- vision that made him celebrated throughout his long career as a college professor. 

Position, and let us educate you in Chemistry during your spare time. Even with only common schooling you can take our course and equip yourself for immediate practical work in a chemical INSTITUTE ,OF NEW YORK 
. Your instruction from the very beginning is made interesting and practical, and we supply you / Home Exteesiom with apparatus and chemicals for performing the fascinating analyses and experimental Division S work that plays such a large part in our method of teaching, and you are awarded the 66- R -Wist Broadway Institute's official diploma after you have satisfactorily 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 pay 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 par- 

Part, 

outfit -there are no extras to buy with our course. Our plan de titulars about the Experimental Equip - 
of monthly payments places a chemical education within the reach of ment given to every student. Also please 
everyone. Write as and let us explain our plan in full -give us the f tell me about your plan of payment and opportunity of showing you how you can Qualify for a highly trained AP your special 30 day offer. 
technical position without even giving up your present employment. Special 30 Day Offer 
Besides furnishing the student with his Experimental ; 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 toCay for full information and free / book "Opportunities for Chemists." Send the coupon 
right now while it is fresh in your mind. Or 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 NOW! /Crgq STATE 
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Stories By 

H. G. WELLS 
JULES VERNE=---- 
EDGAR ALLEN POE 

EXPERIMENTER PUBLISHING COMPANY NEW YORK. PUBLISHERS OF 
(RADIO NEWS - SCIENCE & INVENTION - RADIO REVIEW - AMAZING STORIES - RADIO INTERNACIONAL 

IF YOUR DEALER CANNOT SUPPLY YOU -USE THIS COUPON 

EXPERIMENTER PUB. CO., Inc., 
53 Park Place, New York, N. Y. 

Gentlemen: Enclosed find $2.50 for one year's subscription (1 2 

months) to AMAZING STORIES. 

5-26R 

Name 

Address 

City, State 

The Publishers of 
Amazing Stories 

have contracted for the 
entire 15 Volumes of 

JULES VERNE 
STORIES 

Many of these stories have never ap- 
peared in print before in America, except 
in one expensive library edition, while 
most of Jules Verne's stories have never 
been available to the public at large in 
America. AMAZING STORIES has all of 
them and will publish them for several 
years to come. 

The publishers of the new magazine are 
scouring the world for stories of this type, 
and have already secured English, French, 
and German works, all of which will be 
published in forthcoming editions. 

Interesting, startling, and amazing from 
cover to cover. Every story illustrated. 
Buy your copy today or you can receive 
your copy every month by sending $2.50. 
Your dealer will have single copies for sale 
at 25c each. The magazine being adver- 
tised widely, there will be a tremendous 
demand for it, so place your order today. 

Amazing Stories is published every 
month, contains 100 big pages, illustrated, 
large size, 8 x 11 inches. A great big 
book. Do not miss it. 

Feature Stories for the 
MAY ISSUE 

"A TRIP TO THE CENTER OF THE EARTH." 
by Jules Verne. This book, comparatively little 
known, is one of the most important of Verne's 
works. It holds your interest from beginning 
to end, and is by far the greatest work on this 
topic -namely the exploration of the earth's 
center -that has ever appeared. 
"THE CRYSTAL EGG," by H. G. Wells. One of 
the most amazing tales ever written by Wells. 
A story you will long remember by this master 
of scientifiction. 
"THE RUNAWAY SKYSCRAPER," by Murray 
Leinster. A story of the Fourth Dimension, in 
which the 50 -story Metropolitan Life skyscraper 
vanishes into the Fourth Dimension. One of the 
most surprising tales we have ever read. 
"WHISPERING ETHER," by Charles S. Wolfe, 
a radio story that holds your interest and is re- 
sponsible for a good deal of gooseflesh and chills 
running up and down your spine. 
"OFF ON A COMET," by Jules Verne (Con- 
clusion). 
A number of other short stories by well -known 
scientifiction writers. 

PRICE2 5 CENTS 
Subscriptions $2.50 the year 

SOLD EVERYWHERE 
Published by 

Experimenter Pub. Co., Inc. 
53 Park Place, New York, N. Y. Ye 
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The Radio Burglar 
(Continued from page 1531) 

mind being bossed awhile by the younger 
generation. When you get the hang of it 
all perhaps we'll be partners in the enter- 
prise. Radio's a great business. It's going 
to revolutionize society. Did you ever hear 
a concert from WGY ?" 

"Never heard a concert from anywhere. 
Never saw a radio. What're they like ?" 

"You'll see plenty of 'em in the store. If 
it's all the same with you, I'll put you to 
work installing sets. The fellow who is 
doing it for me now doesn't know anything. 
It shouldn't take you long to learn more than 
he knows about it, and it's interesting work." 

The old- fashioned burglar grunted: 
"What's this surprise of yours ?" he wanted 
to know next. 

"You'll see it on the way home," said 
Kenneth, laughing uneasily. 

They left the train at Bronx Park West 
and walked for several blocks. Then Ken- 
neth steered into a small apartment house. 

"Thought you said you lived over a store," 
the old- fashioned burglar remarked. 

"We do," Kenneth replied, "I'm just going 
to show you the surprise." 

On the third floor Kenneth rang a bell. 
The door was opened by a slim and unbeliev- 
ably pretty girl, who lifted her face for a 
kiss. Kenneth supplied the want with an air 
of propriety. 

"Peggy," he said, "I want you to meet my 
dad. He just arrived. Dad, this is your 
,future daughter -in- law." 

Father -in -law to be gulped in surprise, 
shook hands, and then thrust his hand fool- 
ishly into his pocket, where it came in con - 
.tact with a few crumpled bills, all that were 
left of the ten dollars that he was given, to- 
gether with his ill fitting suit and black hat, 
'when the warden bid him good bye and good 
luck. One thought flashed into his mind - 
wedding present ! And he had no money, 
to speak of. 

"We're to be married the day after to- 
morrow," Kenneth explained. "That's why 
I told you to keep that date open. We need 
congratulations." 

The congratulations were tendered in the 
old- fashioned burglar's rather shaky voice. 
They spent an hour with Peggy's family. 
Then, the good -nights over, the father and 
son walked another block, and paused below 
an electric sign that read DOYLE RADIO 
COMPANY in letters composed of bits of 
lightning flashes. 

"Here we are," announced Kenneth. 
"I guess there's no use going in tonight to 
look the store over. You must be pretty 
tired from your trip. We get upstairs 
through this side door." 

On the way up the old- fashioned burglar 
was introduced to Sparky Peters, one of 
Kenneth's two employees. As they parted, 
Sparky called up the stairs, "Oh, Ken, I 
wonder if you could handle a service slip 
on Vandenberg's Radiola, tomorrow night? 
He was in today, but I couldn't leave the 
store while you were away. He says he'll 
drop around at eight -thirty with his car, 
and drive you back. Just wants new "Bs" 
installed. Won't touch the set himself. He 
doesn't know an ohm from a rectifier. Can 
you make it ?" 

"O. K. "- agreed Kenneth, without any par- 
ticular enthusiasm. Vandenberg was a good 
customer who must be pampered, as he was 
thinking of installing radio loud speakers in 
every room of a hotel that he owned. 
Kenneth wanted the contract. But the night 
before his wedding was an awkward time 
to do the pampering. 

"When's the wedding going to be, son? I 
mean, what time of day ?" asked the old - 
fashioned burglar. 

"At four in the afternoon. Father Grif- 
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Veri Chrome and Formica 
Provide the Finest 

Radio Panel 
The great variety and beauty of the decorations for radio panels that 
are possible with Veri Chrome and the remarkable permanence of a 
Formica panel so decorated, have made sets with Veri Chromed 
panels very popular. 

You will find Veri Chromed panels -some of them decorated with the 
work of the leading artists -on many of the finest sets this year. 

To give kit buyers who assemble their own sets a chance to purchase 
decorated panels, we have prepared panels for some of the better 
known kits. 

Bremer Tully No. 1, Bremer Tully Counter- phase, Bremer Tully 
Nameless, two sizes of Best's Superheterodyne put out by Remler; 
and the Browning Drake receiver offered by the National Company 
Cockaday L.C. 26 General Radio Broadcast Receiver and Victoreen, 
Superheterodyne are kits for which Veri Chromed panels are now 
available. See your dealer or jobber or write us direct. Panels of all 
standard sizes are packed in neat individual envelopes and sold by 
dealers to home set builders. 

Write for booklet "What Formica Is" 

THE FORMICA INSULATION COMPAMY 
4618 Spring Grove Avenue, Cincinnati, Ohio 

ORM I CR 
Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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There's money for you in 

RADO 

Wonderful opportunity for ambitious 
men to win fame and fortune in 

this fast -growing profession 
THE Radio industry is expanding so rapidly 
that trained men are at a premium. There 
is a constant, urgent demand for operators - factory superintendents - engineers - 
service men-designers--salesmen. 

There is no better way for you to succeed 
in this fascinating business than to study 
the Radio Course of the International Corre- 
spondence Schools. This course is new and 
complete, and it was written by practical 
authorities in this field. It is endorsed by 
leading radio experts and radio manufac- 
turers. 

Mr. R. E. Thompson, president of the R. E. 
Thompson Manufacturing Company (makers of the 
famous Thompson Neutrodyne Radio Sets), says: 

"I was once a student of the International 
Correspondence Schools myself and I am familiar 
with your methods and texts. I recommend them 
to any young man who is sincerely seeking to 
improve himself in position and salary." 
Quincy J. Workman writes that he has "nearly 

doubled his salary" since he took up the I. C. S. 
Radio Course. He is now manager of the Radio 
Department in a large store. 

J. B. McCune writes that the I. C. S. Radio Course 
enabled him to start a radio business of his own. 
This same course enabled John M. Paynter to get a 
position as Radio Operator and Ship's Electrician. 
Scores of other men in radio factories, laboratories 
and stores report similar progress. 

You, too, can get in on the ground floor if you act 
quickly. But don't delay too long. Mark and mail 
the coupon today and let us tell you all about the 
I. C. S. Radio Course and what it can do for you. 

Mail the Coupon for Free Booklet 

International Correspondence Schools 
Box 8284 -G, Scranton, Penna. 

Without cost or obligation, please send me I 

I all the facts about the new I. C. S. course in 
I RADIO I 

i I 

1 Name I 

Street Address 

City State 

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 SOc 

CULVER -STEARNS MFG. CO. 
Worcester, Mass. 

READ ABOUT THE 
C O U N T E R P H A S E 

The real circuit for summer reception 
in the 9th edition 

"BETTER TUNING" -Send 1 O in stem's nr coin 
BREMER -TULLY MFG. CO., CHICAGO, ILL. 

fith of the Church of Saint Francis is going 
to tie the knot. We just wanted to have a 
few friends, so it's to be in Peggy's apart- 
ment." 

That night the old- fashioned burglar did 
not sleep well. His only son was to be mar- 
ried, and his total wealth amounted to some- 
thing under five dollars. Appearances must 
always be seen to, and it would look very 
badly if the groom's father did not present 
the most handsome gift to the young couple. 
Five dollars wouldn't do it. Neither would 
fifty. Vague thoughts of fat -jowled safes 
floated in the background of the old- fashioned 
burglar's mind. The city was crowded with 
wealth, and undoubtedly some of it was ow- 
ing to him for the amount of efficient labor 
he had put in at the prison, for no pay. It 
might be well to "do" one last job before 
swearing off. That would give something 
for a wedding present, and something on the 
side with which to start life anew -. 

But this train of thought was broken ab- 
ruptly by the memory of his decision to go 
straight. If he were captured cracking a 
safe immediately after getting out of prison 
on the same offense, there would be no 
chance for an alibi, and no reason to expect 
leniency. Finally he fell asleep. 

The old- fashioned burglar woke with a 
determination in his mind. He must get a 
job, and draw advanced salary. It was the 
only way out. The hounds of pride bayed 
furiously in him, at the thought of begging 
or of borrowing money from Kenneth for 
the purpose of giving him his own present. 
Noiselessly he pulled on his clothes and 
slipped away without awakening his boy. He 
noticed as he passed the store that the sun 
shade was down to hide the contents of the 
window. As yet he had never seen a radio 
set. 

The old- fashioned burglar's search took 
him downtown by easy stages. But times 
had changed again. It was not as easy to get 
a job as it had been in nineteen -five or -ten. 
And besides, employers asked about the last 
job, and were not at all enthusiastic about 
adding to their forces a man who had just 
been discharged from a hospital, after a 
long illness, the marks of which were only 
too noticeable in the pallid face of the ex- 
invalid. 

At noon he was tired of the search, and 
by afternoon thoroughly discouraged. He 
came back at dusk without even a job, to 
say nothing of an advance draft on his myth- 
ical salary. Within half a block of the store 
he paused to look at his watch. Seven - 
thirty, and dusk setting in. Again the 
thoughts of squat, well -fed safes crowded 
into his mind. Why not? His skill had 
been uncanny, in the old days. He had 
never used tools -nothing but the magic of 
his sensitive fingertips. Perhaps it would 
be best to do one last job after all, just to 
spite the police, if for no other reason. But 
there were other reasons aplenty. -. 

Swiftly he made his decision, wheeled, 
and walked rapidly westward for a few 
blocks until he came to an avenue of apart- 
ment houses. He followed this northward 
in the . gathering darkness, until his eye 
chanced to wander down a side street full 
of residential buildings, some of them pala- 
tial. 

The old- fashioned burglar sauntered down 
the side street in apparent unconcern, but 
with his old keen eyes doing triple duty. 
Most of the houses were lighted, and he 
discounted these. Two that he passed were 
deserted, with shutters closed and fastened, 
and the lower entrances boarded. He dis- 
counted these also. There was no time for 
such a job. 

But finally, near the next corner, he came 
upon a house with a grey stone front that 
contrasted with the brownstone of the rest 
of the street. It was set back a bit, and had 
a stone veranda with ornamental pillars. 
And there were no lights. The house was 
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perEciiR 
sILK CORe 

SEVENTY 
WHISKERS! 
Don't let tube capacity 
stop you from crystal -de- 
tector clear reception. 

Seventy "Whiskers" -silk 
core construction -spring 
tension and tinsel cush- 
ions insure perfect satis- 
faction. 

Nothing like it. Won't 
burn out. Will last for 
years. Buy today from 
your dealer, or write us. 

(Price $2.00) 

SCOTT SALES CO., 
International Distributors 

439 S. San Pedro St., 
Los Angeles, Cal. 

Manufactured by 
G -S RADIO RESEARCH LAB. 

LOS ANGELES, CAL. 

MORE PROFITS 
for the Professional 

SET BUILDER 
We have an unusually interest- 
ing proposition to make to the 
man who is now building (or 
has the ability to build) radio 
receiving sets for resale. 

This is 'a real opportunity. 
Write today for full informa- 
tion. 

Gearhart -Schlueter Radio 
Corp., 

715 Voorman Avenue 
Fresno, California 

Wade Square Law Condenser and Dial 
All sizes, complete with 4 -inch vernier dial, for: 

Capacity .000125 mfd. 56.C-0 
Capacity .00025 mfd. 6.25 
Capacity .00035 mfd. 6.35 
Capacity .0005 mfd. 6.50 

At your dealers, otherwise send purchase 
price and you will be supplied postpaid. 

THE VIKING TOOL AND MACHINE CO., Inc. 
747 65th Street, Brooklyn, N. Y. 

Radio Built for the Years to Come 

EVERYTHING IN RADIO 
AT ATTRACTIVE PRICES 

SETS OR PARTS 
Mail order only 

ALL RADIO COMPANY, 417 North Clark St., Chicago 
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quite evidently occupied, as the ash barrels 
and garbage cans in the cellarway were full. 
The old -fashioned burglar glanced about 
him, casually. No -one was in sight. Quickly 
he was in the cellar areaway, hidden in 
the recess of a door. The door was locked, 
but the lock was of the old- fashioned type, 
perfectly understandable to the old- fashioned 
burglar. He took out his pen knife, which 
contained, as well as two blades, the now in- 
dispensable corkscrew. The end of this he 
quickly straightened out under his heel, 
then bent into a half hook. A half minute of 
probing with this improvised implement lo- 
cated and moved the tumblers of the lock, 
and the door was open. 

Inside could be seen a passage stretching 
darkly into nothingness. The old- fashioned 
burglar shut the door behind him and felt 
his way cautiously for a few feet, tracing 
the wall, until it brought him back to his 
starting place. All the other doors had been 
shut. It was safe to strike a match. Cau- 
tiously he tried the other three doors. The 
first was a laundry, the second a staircase, 
and the third evidently a recreation room for 
the servants. 

Cautiously he returned and ascended the 
stairs. Very cautiously he slipped through 
kitchen and pantry into the main hall. A 
quick survey of all of the rooms downstairs 
showed that no one was in them. Evidently 
it was "night out" for the servants. 

The old- fashioned burglar knew that house 
safes are usually located in the library, be- 
hind a false panel of books. So he returned 
and began a slow inspection of the book- 
shelves, tapping as he made his way in the 
darkness. Finally the tapping produced a 
hollow sound. He struck a match to investi- 
gate, but found nothing more than a row of 
hollow letter files. He was about to blow 
out the match when his eye caught, in the 
corner, the outline of a safe, entirely ex- 
posed. As the match went out, he glanced 
at his watch. It was after eight- thirty. An- 
other match showed the safe to be an orna- 
mental one, in a Tudor cabinet. 

The old - fashioned burglar mumbled some- 
thing about new -fashioned contraptions as 
he shook out the light and crossed the room. 
He felt for the dial, but when his hand 
touched it it felt peculiar, and light. But 
the old- fashioned burglar was not surprised 
at anything, any more. He commenced to 
twirl it. There was no clicking as there 
should be in a respectable safe. The whole 
thing was ridiculously light. The old -fash- 
ioned burglar stopped, perplexed. He moved 
his hand slightly, and felt another dial. 

"The first one must be a fake," he chuckled. 
"But that's a thin kind of trick to use to 
fool anyone but a complete chump." 

The new dial, when turned slowly, gave 
forth a clicking sound, ever so faint, more 
felt than heard. This was better. The old - 
fashioned burglar gave it half a turn. As 
he did so, a light appeared magically some- 
where within the safe. A burglar alarm! 
As he started back in fright, a voice spoke 
in a hollow, sepulchral way. "This is 
WEAF, broadcasting the concert given by 
the 

Yet there was no one to be seen in the 
half -light that came from the little openings 
in the safe. Half unconsciously, half in 
bravado, the old- fashioned burglar stepped 
to a stand lamp and flashed it on. Then he 
approached the curious safe once more. 
There seemed to be no danger. But he was 
unaware that the mysterious voice had 
drowned out the opening of the front door. 
And as he knelt in perplexity before the 
strange safe, the door of the library was 
pushed open by Mr. Vandenberg, owner of 
the house. i "What the devil -," he began, but Ken- 
neth, who followed him in with an armload 
of "B" batteries, interrupted. He had taken 
in the situation at a glance. 

"Say, pop, you chump," he said, "this isn't 
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SAVE TIIIEAND MONEY 
We nave radio Tools of every description 
for every conceivable set building purpose 

You will be asZorìrshed&Zheremarkah /e /oo /s 
ure have for your tuor/r and de //ghIed e our 

/ory pr /ces 

NO. 202 

NO. 701 comizial 
Miry 

NO. 201 

Nos. 401 & 402 
NO. 304 

NO. 800 

\\\\7lll ¡ \ / 
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COMBINATION PLIER 
Combination Plier, Wire Cutter, Wire 
Former and Wrench. Drop forged, slender 
but exceptionally strong. 6 inches long. 
No. 202- Combination Plier, Wire Cut - 

ter, Wire Former and Wrench 75c 

RADIO TOOL SET 
This is the handiest set of tools ever made 
for Radio Work by the makers of the famous 
"YANKEE" Tools. It contains the follow- 
ing: 1 Ratchet Screw-driver, 6% in. long 
holding all attachments ; 1 Blade, 54 x 
3 -16; 1 Blade, 3'/ x % ; 1 Blade 2% x % ; 

1 Countersink ; 2 Socket Wrenches for all 
small nuts ; 1 Reamer to enlarge holes in 
panel from % to d ; 1 Wrench, one end 
5 -16" square or hex. for jack, other %" 
hex., etc. 
PRICE per set -No. 701 $3.00 

SIDE CUTTING NIPPER, 
LAP JOINT 

For cutting all kinds of wire. Jaws hardened 
and oil tempered. Natural steel finish with 
polished jaws. Length 6 inches. 
PRICE -No. 201 75c 

CIRCLE CUTTER 
Especially designed for the Radio Construc- 
tor. Made of the finest material and equip- 
ped with the highest grade high steel cutting 
bits. It does three things at once. It drills 
its own pilot, cuts out plug and puts bead or 
scroll around the hole in one operation. 
Cuts holes % to 4 in. in diam. 
PRICE -No. 402 $3.00 
401. Same tool but smaller and not fitted 
with bead or scroll in one operation. 
PRICE -No. 401 $2.00 

SCREW STARTER and DRIVER 
Holds any screw by its slot with a firm grip. 
makes it easy to place and start screws in 
difficult places. Just the tool for the Radio 
Constructor. All parts heavily nickeled and 
polished. 
PRICE -No. 304 $1.00 

ELECTRIC SOLDERING IRON 
A perfect tool for Radio Work. Operates 
either on 110 -volt A.C. or D.C. The heat 
element is of Nichrome, which prevents over- 
heating and assures the desired even temper- 
ature. Size of Iron, 10'''/ in. long. A 4 -ft. 
cord and plug is furnished. 
PRICE No. 800 $2.00 

HAND DRILL 
Especially designed for Radio Work by the 
makers of the famous "Yankee" Tools. A 
beautiful balanced, small, powerful drill with 
4 to 1 ratio of gears for speed. Special chuck 
9 -32" capacity, to take largest drill, mostly 
furnished with drill or tool sets. Length 
over all, 9' /z in. Weight 1% lbs. 
PRICE -No. 302 $2.75 

Order all tools by order number. All goods are shipped free of transportation charges to all parts of 
the United States and possessions the same day as the order is received. 

MONEY REFUND GUARANTEE 

If you are not satisfied money will be refunded on return of goods. 

THE 

RADIOOEM CORPORATION 
66 -R West Broadway New York, N. Y. 
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Prepared by the Staff of 
SCIENCE & INVENTION 

Under the Direction of Prof. Dunriinger 
Be the popular man in your circle of 

friends. Entertain them and hold their 
attention with a thousand surprisés. 

POPULAR MAGIC contains thou- 
sands of entertaining parlor tricks, as 
many magical - stunts and a book - fulI 
of -mystic novelties: A new set of 
tricks for every day of the year. Com- 
piled from the gréat magazine "Science 
and Invention." 

-GET THIS GREAT BOOK TODAY. 
116 pages chock -full of Tricks, Novel- 
ties, - Mystic - performances, Master 
sleights -of -hand Gags, Disappearing 
acts. All kinds of fun. ..Buy a copy 
or order direct. 

PRICE, 50c. 
Sold everywhere -or if your dealer 

cannot supply you use the coupon on 
*his page. 

RADIO 
NEWS 

Amateurs Handibook 
by áe o remirsent 

R Expetr 

Tfl 

The "RADIO NEWS" Amateurs' 
Ilandibook is a large 116 page maga- 
zine.size book containing a wide, varied 
and carefully selected array of the 
finest and most helpful radio articles. 
that have appeared in the pages- of 
Radio's Greatest Magazine, RADIO 
,NEWS. 

The _cream of practical, up- to -the- 
minute, circuits and miscellaneous in- 
formation and data is culled from 
RADIO' NEWS and presented in com- 
pact form in this book. It embraces 
'every phase of radio, but particularly 
the new and more practical receivers 
and circuits developed for modern re- 
; 

.ception. Size of . this book is 9x12 
inches. - It is sold everywhere. PRICE 
50c THE COPY. 

If your dealer cannot supply you use 
special coupon on this page. 

The latest arrival- 
FRESH FROM THE PRESS 

SOLD 

EVERY- 

WHERE 

50c 

A big book full of short cuts, 
hints and practical ideas 

The 500 RADIO WRINKLES BOOK is a very comprehensive compilation of the best 
time and money saving hints that can be effected. Under fifteen separate and distinct 
headings, the entire field of radio apparatus and instruments has been covered in simple, 
understandable language. It is divided into sections covering Antennae, Batteries, Coil 
Mountings, Condensers, Crystal Detectors, Inductances, Lightning Protectors, Loop An- 
tennae, Loud Speakers, Resistances, Sockets, Switches, Transformers, Vernier Dials. 
There are no ifs nor buts to complicate directions. The Beginner as well as the more ad- 
vanced radio man will soon find that this book contains a veritable storehouse of prac- 
tical, inexpensive hints toward improving his radio apparatus. 

LARGE SIZE 9x12 INCHES, 100 PAGES, ILLUSTRATED 
PRICE 50e THE COPY -SOLD EVERYWHERE 

If your dealer cannot supply you write direct to us using special coupon below. 
Published and Distributed by 

EXPERIMENTER PUBLISHING CO., Inc. 
53 Park Place, New York, N. Y. 

EXPERIMENTER PUB. CO., Inc., 
53 Park Place, New York, N. Y. 

Gentlemen: Enclosed find $ for one copy of 500 RADIO WRINKLES 
POPULAR MAGIC AMATEURS' HANDIBOOK. 

Name 

Address 

City, State 
Check books desired and enclose full price. 
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your job. I told you to. take the first service 
slip. The one on the lower hook. You're 
supposed to be up on Morningside avenue. 
All this set needs is a change of batteries." 

"Is this one of your men ?" queried Van- 
denberg sharply. 

"Yes, he picked the wrong service slip." 
"How'd he get in here? There's nobody 

home." 
But the old- fashioned burglar had caught 

his cue. 
"Through the cellar door," he answered 

glibly. "There was a note on the slip that 
no one would be home, but that the cellar 
door would be left open." 

"But the door here wasn't open," countered 
Vandenberg. 

"Look and see for yourself," answered the 
old- fashioned burglar amiably. 

So Mr. Vandenberg spent a satisfactory 
minute cursing the carelessness of the ser- 
vants. 

The old- fashioned burglar looked on with 
growing awe and irritation as his son 
plunged into the innards of the thing he had 
thought was a safe, and substituted new 
batteries for the old ones. "Well," he said 
finally, "That's the first one of those damned 
contraptions I ever set eyes on." 

Mr. Vandenberg wheeled suspiciously, and 
Kenneth glared at the old- fashioned burglar, 
inwardly cursing him, but saying aloud 
"That little joke of yours has lost its edge, 
pop. People used to think it was funny, 
but you've played it to death." 

Mr. Vandenberg, his suspicions annulled, 
drove them back to the store. The old -fash- 
ioned burglar spent an uncomfortable five 
minutes with his son, and eventually macle 
his confession. 

"But I'm going straighter than an arrow 
from now on," he announced. "This world 
has advanced too far for an old- fashioned 
burglar !" 

1 ,rnmnm,,,,,,,,,,,, 
, 

m,,,,,,,,,mm,,.,,.. 

Building the Roberts 3 

Circuit 
(Continued from page 1563) 

1 "midget variable condenser, 5- plate, 
16 -wwf., 

1 set Roberts coils, 
2 4 -inch dials, 
5 vacuum tube sockets, 
1 13A-inch dial, 
1 25 -ohm rheostat, 
1 single- circuit jack, 
1 battery switch, 
1 metallized resistor, 
4 amperites, No. 1 -A, 
1 .00025 -wf. grid condenser, 
1 .002 -wf. fixed condenser, 
1 .006 4f. fixed condenser, 
5 prs. phone -tip jacks, 
1 Roberts foundation unit, as supplied by 

manufacturer. 

,,,,,,,,,,,.,,,,,,,.,, 
"Try and Get 'Em !" 

e (Continued from page 1527) 
snuwuuwuwmuumunwiuwmwwniinumnI Iuuuuunnninnnniiiniiiiiiiumummi, 1111: 

these United States there is no law to tell 
you what sets or circuits you can not use; 
but, O Brothers in Radio, we sure do need 
something to kill off some of the hounds 
that use -or rather misuse -bloopers. I 
admit the old feed -back is a corking good 
circuit, and I used to own and operate one; 
but I never had a neighbor bawl me out for 
letting her oscillate. And DON'T you think 
for a minute that they would hesitate to 
do it either. I knew them all and we 
were great radio friends. 

To my way of thinking it is a downright 
shame that the tests with Europe had to 
be completely spoiled, just because a lot 
of thoughtless fellows filled the air with 
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"How to Build the 
Hammarlund - 

Roberts Receiver" 
25c 

Anyone Can Build this Receiver! 
MOST books on how to build radio receivers are difficult to grasp because 

the sets they describe are intricate in design and involve complicated wir- 
ing and assembling. 

Simplicity of design and ease of assembly are notable features of the Ham- 
marlund- Roberts Receiver. Thousands have built it. Hundreds of testimonials 
from actual users pay tribute to its remarkable performance in volume, distance, 
selectivity and tone quality. 

You can build the Hammarlund- Roberts from the simple, non -technical in- 
structions in this book. You will have a laboratory designed receiver equal to 
any factory :built set and at half the price. Designed by ten of the country's 
leading engineers and backed by these leading manufacturers: 

All- American Radio Corp., International Resistance Co., 
Alden Manufacturing Co., ( "Durham Resistors ") 
Radial! Company ( "Amperites ") Westinghouse Micarta 
Carter Radio Co. Hammarlund Mfg. Co.. Inc. 

Union Radio Corporation 

Send for this book, giving full instructions on wiring, assembling and operating the 
Hammarlund- Roberts Receiver. Price 25 cents. Below are some of the products used in the 
famous Hammarlund- Roberts. 

P Hammarlund- Roberts, 1182 -C B'way, N. Y. City 
p,}. -AMER! AN 

rRnRSrRRMeR 

kl-rammarlund ) 
obert,s 

NA-A0 

100 Volt Storage "B" Battery for $1022 r 

Service "A" Batteries 
indestructible rubber case. Two 
year guarantee. 

Ì0Ö amp. hr $14.00 
6 volt. $16.00 120 amp. hr 

Everybody can now enjoy the benefits of 
Storage "B" Batteries -more power, quieter 
reception, greater economy. Rubber case pre- 
vents leakage or shorting. Easy to recharge. 
Will last for years with ordinary care. 

SERVICE Rechargeable "B" Batteries 
in all -rubber cases VOLT $5.50 

125 
VOLTS 

$ 1000 VOLT $12.50 
Prices in Canada VOLT$ %: 

VOLT 1ßt50 VOLT 17 $ 
00 

SERVICE BATTERY CO. of Canada, 1Toronto, OntaAvei 

SERVICE BATTERY 
704 East 102nd Street 

SERVICE 
Double -Duty 
CHARGER 

charges 6- volt "A" 
or Auto Batteries 
or up to 125 volts 
of B" Battery IN 
SERIES. Noiseless 
in operation. Ex- 
tremely economical. 
The height ofcon- 

venience. 

CO. 
Cleveland, Ohio 

Complete 
withBulb 

$14-so 
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.Perfect 
Contact 

"UV "or "UX "TypeTubes 

Type X 60c / 
The New KLOSNER 
UNIVERSAL SOCKET 
Insures perfect electrical contact 
with either the "old" or "new" 
style tube. In addition to this es- 
sential outstanding feature 

KLOSNER SOCKETS 
incorporate other features such ás: 

1 Hexagonal shaped holes 
for the large prongs. 

2 Spring grip terminal lugs. 

3 Can be mounted either 
single -hole or under sub- 
base panel. 

It is the socket leader of 1926. 

"Write for interesting booklet." 

At all progressive dealers or 
order direct, postpaid from 

THE MANUFACTURERS 

KLOSNER 
RADIO CORPORATION 

1022 E. 178 St., New York 

WALL 
SOCKET JACK 

For Radio House Wiring 
More homes, apartments and hotels are being 
wired with Yaxley Wall Socket Jacks--a decided 
improvement in radio convenience outlets. 
Easily wired, in series or parallel, and substant- 
ially constructed. Mounts in smallest size outlet 
box. 

Send for Illustrated Literature On Hookup 
PRICE EACH, $1.00 

At all goad radio dealers 

YAXLEY MANUFACTURING CO. 
Dept. N. 

217 N. Desplaines St. Chicago, Ill. 

howls and yowls. What can be done about 
it? Frankly I haven't the slightest idea, 
except that in this land of free speech, and 
freedom of the press and lots of other so- 
called freedoms, the only thing is to try 
to educate the blooper owners ; so they will 
learn how to operate their sets without giv- 
ing an imitation of a flock of alley rabbits 
on the rampage. Regenerative sets can be 
operated every bit as efficiently when they 
are not in oscillation as when they are. In 
fact every present or past owner of a 
blooper knows that before the music comes 
in nicely he has to get rid of the whistle, so 
why not take a little more trouble in the 
tuning? It would not take you long to 
catch the knack of it. 

In the old days, when the great West 
men wore a pair of six -shooters with as 
much regularity as we wear a hat, we have 
a hunch that the blooper owners would have 
been very speedily persuaded to stop their 
howling. Of course nowadays this article of 
dress has been discarded, so the only weapon 
is a pair of fists; but we will freely admit 
that we would like to run into some of 
those birds who caused the tweeting last 
January -that is, if they are not too much 
bigger than we are. Of course some fellows 
are so all -fired selfish that they don't care 
one little bit how much annoyance they 
cause other people -and incidentally they are 
the first ones to let out a blat when any- 
one annoys them -and those fellows I con- 
sider hopeless. However, there are lots and 
lots of fellows, who don't realize what they 
are doing to their neighbor's radio recep- 
tion when they let their sets radiate. 

Once in a while, fellows, think of the man 
next door or in the next block, for your 
set may broadcast to an unwilling audience 
for quite a distance. Let these International 
Tests be a lesson to you. Don't let the 
blooper oscillate; and next year, let's have 
a real silent night when Europe broadcasts 
to us, not only from our broadcast sta- 
tions but from the listeners as well. 

The Etiquette of Radio 
Transmission 

(Continued from page 1573) 

is found that will entirely eliminate the 
ripple. We have indicated 2 -1ef., as that is 
the value of the condenser that we have seen 
used several times successfully; but we have 
also seen just half that value do wonders 
for the modulation of a station. 

We hope the fellows to whom this article 
is directed will heed the suggestions that we 
want to put across. For the love of Mike, 
fellows, think of the man who is really try- 
ing to do some serious work with his trans- 
mitter. Is it fair to him to play around 
with your outfit and jam up everything? You 

. know how the fur would fly, if anyone 
stepped on your toes the way you are jump- 
ing on his -so let's have a little reciprocity. 
Follow some of the suggestions that are 
set forth in this plea, and let's leave the 
jamming to Mother she has .r.ad more prac- 
tice at it than we have. 

The New B -6 Donle 
Detector 

(Continued frone page 1549) 

the coil of the buzzer wavemeter and the 
coil connected to the detector tube being 
investigated. 

ADJUSTMENT OF "B" VOLTAGE 
The sensitivity of this tube is affected to 

a considerable degree by the value of plate 
potential used and it is highly desirable in 
all cases, in order to secure the best results, 
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TRUTH 
,CURVE OF MO TRANSFORMER 

0R : CU VE OFA 
>. .,CURVE OF $900 

MSASSA0 
TRANSFO 

.50 

1-.01101C IIILOCYCLIS 

ICO AC. 5, WO IOW IWO 2000 

AMBASSADOR 
Perfect Radio 

TRANSFORMERS 
By the most careful labora- 
tory tests give as good or bet- 
ter results than transformers 
costing two and three times 
as much. Test them in your 
set and be convinced of the 
TRUTH. 

FREE Four page booklet in colors, 
"The Truth About Trans. 

formers" and hook -ups. 

AMBASSADOR SALES CO. 
lIOGreenwichSt.,Dept.550 NewYork 

FOR CLEAR, QUIET "B" POWER 
X41 

RADIO 
Storage `B" Battery 

12 cells 
24 1/olts .Lasts Indefinitely -Pays for Itself 
Economy and performance unheard of before. Recharged at a negli- gible Delivers 

as tandarpower ad that 
Raclear, iti ,ties inci d includ- 

Ling 
Pop. Radio Laboratories, Pop. Sei. Inst. Standards Radio News ab. Lefax, Inc., and other Important Institutions. Dq ,peed with Solid Rubber Case an Insurance against acid and leakage. Extra heavy glass jars. Dean, rugged plates. Order your. today! 

SEND NO MONEY 
examining 

net ere b 
ytDerrit 

a 
is received. Extra offer: 4 batteries s series (96 vo $10.00. Pay after batteries. per nt scount for cash der. Mail your order now. 

WORLD BATTERY COMPANY 1219 So. Wabash Ave. Dept. 75 Chicago, M. Makers of the Famous World Radio "A' Storage Battery ¡Woes: &volt. 100 Amp. $11.25; 120 Amp 418.55; 140.41217). $16.00. gaipped with Solid Rxbbar Cosa. 

Orld 
STORAGE BATTERIES f . S5101/,< füo 

Set your Radio Dials at 210 
meters for the n 1000 
watt World Storage 

new 

Watch fo announcehmengts. 

GEM TUBE 
A Guaranteed Radio Tube 

Within Reach of All 
A tube for a dollar Types Q 
of $9 value. A 401A a4' 
trial order will 400 convince you as it 499 has thousands of 499A others. (Blue or Each 
Silver with Bake - With Stand - lite Base). Send ard Base your orders a t once. All Tubes 
Orders sent C.O.D. with UV. or 

parcel post UX Bases 
Dealers, Write for Discounts 

GEM TUBE CO. 
(Dept N.) 200 B'way, N. Y. City 
220 So. State St., Chicago, III. Lafayette Bldg.. Detroit. Mich. 

1926 
NEWEST 1926 EDITION 

Shows the latest circuits, the new:st develop- I 
mente in radio at startlingly low prices. Get 'I100Aups 
the parts you want here and save money. 44,4' / 
The beet in parts, kits, sets and supplies. T4n.: Orders filled same day received. Write 
for free copy NOW also please send names of one or more 
radio fans. 
BARAWIK CO., 102-142A So, Canal St., Chicago, U.S.A. 
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that this be carefully adjusted. The method 
whereby this adjustment can be made most 
readily, and which simplifies to a certain 
extent the receiving circuit, is shown in 
Fig. 6. A rheostat with a high resistance 

TO R.F. 

CIRCUIT 

II 

FI G. 6 - 11111111 
90 V. 

This diagram shows the connections necessary 
for obtaining the correct plate voltage. 

.25 ME 
C 

TO AUDIO 

AMP. 

R 
0- 500,000 OHM. 

range is connected in series with the plate 
circuit of the detector tube and is shunted by 
a fixed condenser and connected to the 90- 
volt terminal of the "B" battery instead 
of the usual 22% volts. This rheostat is 
adjusted until a signal of maximum volume 
and quality is obtained and, will not re- 
quire further readjustment at any time. 

The results obtained by the use of this 
adjustment are shown in Fig. 7, which is 
a curve showing the output of detector with 
a fixed value of applied signals for various 
values of plate potential. On this same 
curve is also shown, taken under similar 
conditions, the performance of a typical 
"hard" detector. While these curves show 
that reasonably good results can be secured 
with the new detector without this adjust- 
ment, still there is in practice a substantial 
gain by its use, particularly as these new 
detectors vary somewhat in this character- 
istic. 
REBALANCING SOMETIMES DESIRABLE 

When this detector is used in any circuit 
where one or more stages of radio frequency 
precede it, the gain due to the more sensi- 
tive detector is modified to a greater or less 
extent by the effect of the detector- input- 
circuit impedance upon the balance of radio 
frequency circuits. In other words, a cir- 
cuit, which has been balanced for a "hard" 
detector tube having a certain value of input 
impedance, may not be in proper balance 

300 

200 

100 

ä 

0 

o 

o 

-6 

FI G. 7 

HARD DETECTOR 

PLATE POTENTIAL VOLTS 

0 10 20 30 40 50 
These curves show how critical the plate po- 
tential is for the Donle tube, and the opposite 

for a hard detector. 

when this new detector is used. Fortunately 
the difference in the value of this impedance 
is not sufficiently great to cause any ma- 
terial embarrassment ; but it is desirable, if 
the means are available, to rebalance the 
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Golden Leutz, Inc., 
6th & Washington Aves., 
Long Island City, N. Y. 
Gentlemen: 

Please mail immediately when ready and without obligation on my 
part full descriptive literature on your new line including: 

1. STANDARD PLIO 6, A POWERFUL HIGH GRADE MEDIUM PRICED 
BROADCAST RECEIVER. 

2. UNIVERSAL PLIO 6 HAVING THE EXCLUSIVE FEATURE OF TUN- 
ING ALL WAVELENGTHS FROM 35 TO 3600 METERS FOR PERFECT 
BROADCAST RECEPTION. 

3. UNIVERSAL SUPER 8, A VERY HIGH GRADE SCIENTIFIC BROAD- 
CAST RECEIVER, ALSO FOR ALL WAVELENGTHS FROM 35 TO 
3600 METERS. 

4. UNIVERSAL TRANSOCEANIC, THE MOST POWERFUL AND MOST 
ADVANCED BROADCAST RECEIVER IN THE WORLD. 

CONSUMER DEALER JOBBER 
Indicate Interest With An "X" 

Yours very truly, 

Name 

St. and No 

City 

State 

ÁMP. $10.50 BÁTTERY 
TWO YEAR GUARANTEE BY THOMAS WITHERBEE 

Send No Money 
This Is an actual 100 amp. Radin Storage Battery honestly built of purest materials 

by real battery builders. Solid Rubber Compartment Cases - 
NO DEPOSIT OR ADVANCE PAYMENT REQUIRED 

Simply order -and we will ship by express and you can examine battery at your ex- 
press office to your heart's content. If you agree with us that it's the biggest offer ever 
made -pay the expressman 510.50 plus express charges. 

If you prefer to remit with order -deduct 50c. 
WE ALSO BUILD AUTO BATTERIES FOR ALL CARS 

THOMAS BATTERY CORP., 511 West 50th St., New York, N. Y. 

HONNEL DEALERS BENEFIT 
FROM OUR SERV /CE AND REPAIR 

.--- DEPARTMENT W-4 Y T.,1 G T Y O U 

Q 

t iDWI fEl. U t;lkìlr!: l' t ,t M 
929 PENN AVENUE Ii PITTSBURGH. PA. 

Catalog 466$is free to dealers. 

GEARS 
All Kinds -Small 

The most accurate made and t Prices reasonable. We carry a - edmplete line of gears in stock 
c for immediate shipment. Can 
c also quote on special gears of 

n all kinds. Send us your inquiries. 
Write for Catalogue 10 

Chicago Stock Gear Works 
105 South Jefferson St.. Chicago 
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SUPER -HETERODYNE 

THE NEUTRODYNE 

5-TUBE COCKADAY 

and you can build the 
finest Radio Receivers 

Quickly and Easily 
It takes but one or two evenings, using only the simplest tools to construct, at 
home, any one of the big, popular receivers shown on this page. 
All you need is the well known CONSRAD Pattern that covers this particular 
receiver. CONSRAD Patterns are marvelously simple. You don't have to 
measure the spacing on the panel board or the placing of the parts. It is all 
drawn for you on the Blueprints the same as indications are given on a lady's 
dress pattern. 
And you don't have to use I 00 different tools to complete the job -just six or 
seven ordinary tools found in every household. A screwdriver, a pen- knife, a 
pair of pliers, etc., and you are ready to go ahead. 
Visit your nearest Radio Dealer, ask him to let you look at some CONSRAD 
Patterns, select the one you want. Pay the Dealer 50c and you have complete 
instructions and blueprints for the construction of the Receiver. 
IF YOUR DEALER CANNOT SUPPLY YOU, WRITE DIRECT, MENTIONING 
THE RECEIVER YOU WISH TO BUILD AND ENCLOSING FULL PRICE. 
REMEMBER: CONSRAD Patterns -only 50c -give complete full sized blue- 
prints and instruction booklet. Everything ready to build. 

THE CONSRAD COMPANY, 64 Church St., New York 

Consrad 
EVERYTHING IN RADIO BOOKS, PATTERNS AND DIAGRAMS 

THE REFLEX 

THE PORTABLE 
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radio frequency circuit with the new de- 
tector in operation. On a neutrodyne cir- 
cuit, for example, this can be accomplished 
quite readily; but in some other types it is 
rather difficult to rebalance and, therefore, 
the gain secured by the use of this tube 
will not be equal to what it should be 
under most favorable conditions, although it 
is decidedly worth while. 

This tube is most particularly adapted to 
a receiving circuit where no regeneration in 
the detector is employed. A circuit par- 
ticularly designed for the new detector, in- 
corporating all the desirable features which 
allow the maximum operation from the de- 
tector to be secured is shown in Fig. 8. It 
is extremely sensitive, gives excellent signal 
quality and volume and, furthermore, is 
simple to construct and operate. Various 
other forms of circuits are being designed 
for use with this detector, which depend 
largely upon sensitive detection for their 
operation, rather than upon the addition of 
many stages of radio and audio amplifica- 
tion; thus eliminating multiplicity of tubes, 
noisy operation and distorted signals, com- 
mon to the usual radio set. 

"B" Batteries. Chargers 
and Eliminators 

(Continued from page 1533) 

are pushed away in a corner, out of sight, 
and more often than not are covered with 
dust and dirt. This condition should not be 
tolerated. Keep the surface of the batteries 
perfectly clean and free from dust and 
particularly from moisture. This should 
be most carefully watched between the termi- 
nals, because moisture or dust at this point 
will present a path whereby current can leak 
from one pole to the other and slowly dis- 
charge the battery. 

In the case of dry "B" batteries, keep 
a constant check on the voltage so that, when 
the voltage of 22% -volt units falls to 17 
or 18, you can purchase a new set and keep 
it at hand until the batteries that are in 
use fail to function properly. With storage 
batteries also keep a constant check on the 
voltage with a standard battery voltmeter, 
such as is obtainable at any radio store ; and 
when the value falls to below 90 per cent. 
of the normal voltage, place the storage 
battery on charge overnight. In this way, 
it will always be ready for use. 

"B" BATTERY ELIMINATORS 
As mentioned before in this article, al- 

ternating current cannot be used for charg- 
ing storage -batteries; and of course it can- 
not be employed directly for operating 
vacuum tubes, or as.-the "B" potential. To 
attempt to do so would result in a tre- 
mendous hum in the reproducing unit which . 
would render all reception impossible. How- 
ever, by placing suitable instruments be- 
tween the A.C. line and the radio receiving 
set, the alternating current can be so changed 
in character that the current delivered from 
the eliminator will take the place of "B" 
batteries and give perfect satisfaction. Three 
different types of "B" eliminators are il- 
lustrated in Figs. 7, 8 and 9. The first 
type, Fig. 7, employs a principle similar to 
that of the battery charger shown in Fig. 6. 
By means of an electrolytic action, as the 
action taking place in a rectifier of this 
nature is called, the current is changed from 
"alternating" to "pulsating direct" ; and by 
means of a suitable filter system of proper 
design, the pulsating direct current is so 
smoothed out that it resembles that delivered 
by batteries. It can then be applied directly 
to the receiving set and hooked up in ex- 
actly the same way as "B" batteries. 

The invention of a new type of vacuum 
tube has recently been announced, making 
possible another type of "B" battery elimina- 
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Modernize Your Radio set,/ 

All Frequency Amplifier 

Write for free 
descriptive circular Price $5.00 

Are you still using primitive methods of amplification? 
Why not make your receiver an up -to -date model by instal- 
ling Autoformer amplification -the ultimate in reproductive 
equipment. 

The Autoformer, a step up impedance amplifier, repro- 
duces with full volume those bass notes lost in ordinary trans- 
former amplifiers. 

The Autoformer provides the unrestrained flow of distor- 
tionless music. It records everything from the slightest shad- 
ing to the greatest extreme of volume, intensity, and timbre. 

Better volume control. 
More volume on distant stations. 

Full bass note amplification. 
Greater clarity on all signals. 

OTHER THORDARSON TRANSFORMERS 
R -200 Amplifying Transformer 
Standard Amplifying Transformers 
Power Amplifying Transformer 
Znterstage Power Transformer 

B- Eliminator Transformer 
B- Eliminator Chokes 
Battery Charging Transformers 
Transmission Equipment 

THORDARSON ELECTRIC MANUFACTURING CO. 

WORLDS OLDEST AND - LARGEST EXCLUS ivTRANSPORMER MAKERS 

Chicago. &t it 

r 
The New CARTER All Metal 
(Pat. Pend.) "IMP" Rheostat 

No matter what circuit you use, use a Carter "IMP" 
Rheostat. No moulded parts to crack or break; wire 
element clamped in place, will not move. Silent, smooth 
operation. Potentiometer 200 or 400 Ohms same size 
and construction. $1.25. 

In Canada -Carter Radio Co.. Limited. Toronto 

Half Size O C 
AV . ' V E 

See them at your 
Dealers 

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. 
1 
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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 the 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 install your WIRT LIGIITNING ARRESTER, get a 
W I R T INSULATOR 
and prevent leakage 
along your lead -in 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 the Underwriters' Laboratories. 

WIRT LIGHTNING ARRESTER $1.00 
WIRT INSULATOR. .35 

Sold by Leading Radio Dealers 

PHILADELPHIA PENNSYLVANL. 
Makers of Dim -A -Lite 

f It's a Buescher Saxophone 
We give 3 free lessons with each new instrument 
They start you. Teach yourself. It's great fun 
practicing because you learn no quickly. Even 
though you have failed with some other instru- 
ment, you can learn the Buescher Saxophone. 
And it will make you the most popular person 
in your set. 6 days' free trial in your own home, 
any instrument. No obligations. Easy terms if 
you decide to buy. Send now for beautiful free 
literature. A postal brings liberal proposition. 
Address: 

Buescher Band Instrument Co. tf' 
1527 Buescher Block Elkhart, Indiana 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS -$2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N.Y.C. 

tor which is very nearly perfect in action. 
The units shown in Figs. 8 and 9 use this 
new tube, and the one shown in Fig. 8 is 
of a type that can be assembled by the home 
constructor. All of the parts can be pur- 
chased on the market today and wired up 
as shown. When this has been done, very 
nearly perfect results can be expected from 
an eliminator of this nature. A special 
vacuum tube is plugged into the socket 
shown and the eliminator is hooked up to 
the A.C. line. The three binding posts, on 
the right -hand end of the unit illustrated, 
are then connected to the three `B" battery 
binding posts on the receiver and a variable 
voltage for application to the detector can 
be obtained by varying the value of the 
rheostat shown. 

The same instruments shown in Fig. 8 
have been incorporated in a commercially 
manufactured eliminator, and this is il- 
lustrated in Fig. 9. Note the accessibility of 
the rectifying vacuum tube and of the 
variable detector -control resistance. 
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What is Regeneration ? 
(Continued froits page 1565) 
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sistance (300 m eters) for the average re- 
ceiving aerial is about 15 ohms, and the value 
of Ca is about 300 µµf. It is common prac- 
tice to refer to a radiation resistance of "fif- 
teen ohms," meaning, of course, the effective 
series resistance as shown in Fig. 8. 

In view of the physical position of the 
antenna, and with consideration of how elec- 
tro- magnetic waves are radiated, it seems 
more logical to the writer to place the 
true radiation resistance in shunt with the 
condenser as shown in Fig. 9. If the above 
average figures, of 15 ohms series resistance, 
300 u,af. capacity and 300 meters, be used; 
it may be shown that Fig. 8 is equivalent 
to Fig. 9, if the true radiation resistance 
Br in Fig. 9 is made equal to about 18,700 
ohms. The surprising thing about this cal- 
culation is that the equivalent plate- filament 
resistance of an electron tube as ordinarily 
used will be about 20,000 ohms. The damp- 
ing of the average antenna and average 
tube will be almost the same! 

Now if we can consider the voltage ap- 
plied to an antenna to be (somewhere out 
in space) in series with this radiation re- 
sistance, Fig. 9 is exactly the same as Fig. 
6 (see page 1441, RADIO NEWS for April), 
and all the discussed phenomena of regenera -. 
tion apply equally well to an antenna. In 
view of the known facts when using re- 
generation with an antenna, this view seems 
to be the correct one, and may shed new 
light on the theories of wave propagation. 

In explaining the building up of the grid 
voltage Eg in a regenerative tube, it was 
shown that the current through Rp would 
reverse and the regenerating tube would 
supply power to the signal. In case of an 
antenna, this means that, instead of power 
entering the aerial when receiving, the re- 
ceiving set is radiating energy. This state- 
ment also seems unbelievable, but the in- 
credulous reader is referred back to the 
first part of this article. 

RE- RADIATION FROM ANTENNAS 
A vertical view of the wave form en- 

tering the antenna and leaving is shown 
in Fig. 10. It must be noted that the exact 
shapes are as yet only hypothetical, as such 
measurements are very difficult to make. A 
side view of the conditions surrounding a 
regenerated antenna is shown in Fig. 11. The 
field strength from the transmitting station 
does not change much in amplitude in the 
"cross section" shown, while the field 
strength due to re- radiation falls off very 
rapidly. However, within quite a range 
(often as much as a mile) the field strength 
due to the re- radiated signal is greater than 
that of the distant transmitter. This fact 

Watch Your "A" Battery ! 
Cellometer tells you at a 

glance the exact electrical con- 
dition of your storage "A" 
battery. 

It gives the only perfect 
reading obtainable outside a 
laboratory. 

Just push the button. 
Eliminates the messy hydro- 

meter. 
Your dealer has it -if not 

we will mail it to youC.O.D. 
for $5.00 insured, postage 
prepaid. 
CELLOKAY MFG. CORP., 
1705 Flatiron Bldg., New York City 

eEllOME1Ee 
222 

VOLT 
unacid 

everlasting 
rechargeable 

STORAGE 
BATTERY 

$ 2.95 
Includes 
chemical 

45 volts, $5.25; 90 volts, $10.00; 112% volts, $12.50; 135 
volts, $14.75; 157% volts, $16.80. Truly the biggest bey 
today. Easily charged on any current including 32 valt 
systems. Any special detector plate voltage had. Tested 
and approved by leading authorities such as Popular Radio 
laboratories. Over 3 years sold an a non -red tape 30 -day 
trial offer with complete refund if not thoroughly satisfied. 
Further guaranteed 2 years. Knock -down kits at greater 
savings. Complete "Hawley" "B" Battery Charger $2.75. 
Sample cell 35c. Order direct -send no money -simply pay 
the expressman cost on delivery. Or write for my free liter- 
ature, testimonials and guarantee. Same day shipments. 

B. HAWLEY SMITH 
314 Washington Ave. Danbury, Conn. 

9 Circuits-1 TuningDial! 
A Separate Circuit for each 40 Meter Wavelength Band. 
A single tuning dial, yet greater selectivity. Let our 
nearest dealer show you the great Kellogg. 

rt 
ASflToEoR 

Or write for complete descriptive folder No. I -E today. 
KELLOGG SWITCHBOARD & SUPPLY COMPANY 
1041 W. Adams Street .. :: Chicago, III. 

BUILD IT WITH KELBRAKETS! 
Make a sturdy, efficient. 
good -looking set. Kel- 
braket Booklet shows 
how, giving actual size 
and- many uses. Mailed 
Free. 

KELLERADIO, Inc. 
821 Market Street. 

San Francisco, Calif. 

Only $1.50 Per Pair 

FOR REAL SATISFACTION 
AND PERFORMANGE 

SYLN/ANIA PRODUCTS CO. EMPORILJt"I, PA. 
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probably explains many of the crystal de- 
tector records. 

A consideration of the phase relations of 
the incoming and re- radiated waves shows 
alternate interference and addition bands, 
on both sides of the regenerated antenna. 
A slight change in regeneration at the re- 
ceiving set will change both the amplitude 
and the phase relations of the re- radiated 
wave. This shifts the interference and ad- 
dition bands and causes fading, frequency 
shifting and many other freak conditions. 

Now put as many as fifty regenerated an- 
tennas in one square mile, and try to de- 
termine the reason for freak reception, fad- 
ing and the hundred and one other things 
that bother us nightly. One might say that, 
in general, regenerating an antenna will do 
no harm so long as the oscillating point is 
not passed. The re- radiated wave is the 
same as the incoming (minus a few 
harmonics) and so may enable your neigh- 
bor to have more distant reception. So 
don't forget to thank him if that weak 

. signal suddenly comes up to full loud speaker 
volume. And you might also try counting 
to ten when it fades out. 

In this somewhat lengthy, though very 
much compressed article, an attempt lias 
been made to explain the meaning of re- 
generation and the way it functions in your 
receiver. Undoubtedly many readers will 
find questions, doubts, and contradictions. 
Such must always be the case, when new 
ideas are presented. Yet perhaps these same 
doubts and questions will form a basis for 
an even better understanding of these most 
useful phenomena of regeneration. If the 
editor of RADIO NEWS, and the author can 
form a clearing house, perhaps all of these 
questions may be answered. In conclusion, 
one question might be -asked : where else can 
you imagine the functioning of so simple 
a principle as that of power balance pro- 
ducing so many valuable, and yet so varied 
results ? 

Nature's Radio 
(Continued from page 1522) 

However, there were plenty of other 
sounds which could not be interpreted, and 
so that phase of Nature's radio still remains 
as much a mystery as ever. Nevertheless, 
animals must have some means of communi- 
cation, although they can not be heard by 
human ears ; and if this communication is not 
by the medium of a sound, that is inaudible 
to us, then there is a possibility of its being 
some sort of radio waves, that up to the 
present are unknown to man. 
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Your Auto and Your 
Radio 

(Continued from page 1524) 

is connected to an antenna strung back and 
forth about five times in the roof or top 
of the car. This will allow one free end 
of the antenna at each end of the car, for 
convenience, with the runs spaced about a 
foot apart. In the writer's sedan flat copper 
ribbon is used, underneath the top covering 
and completely out of sight. Flat ribbon 
is used, because round wire will quickly wear 
through the covering material. 

BATTERY AND IGNITION PROBLEMS 
The battery problem is really the hardest. 

If you use the car battery system, as it 
comes, reception will be made difficult, or 
even impossible ; depending on the type of 
ignition, the amount of shielding, the filter 
used, and the length of wave you try to 
receive. Short -wave reception is almost im- 
possible when the engine is running, even 
with a separate "A" battery, unless the 
greatest care is taken to shield all spark 

An end to all 
"A" Battery troubles 

NO longer the inconveni- 
ence and cost of renew- 

ing "A" dry cells -of charging 
a storage battery! The new 
Gould Unipower automatically 
furnishes a continuous, unfail- 
ing "A "power of highest quality - always at highest voltage. 

Unipower is quickly and 
easily installed. Connect two 
wires to your set and plug in 
on your light current. It will 

1599 

last for years -there are no 
tubes, bulbs, lamps or working 
parts that require replacement. 

Unipower automatically re- 

plenishes itself on a low trickle 
charge and with a minimum 
consumption of current. Write 
for booklet "Unipower -a tri- 
umph in radio power." 

THE GOULD STORAGE BATTERY CO.. Inc. 

250 Park Avenue, New York 

Unipower contains a Balkite charging unit 
of special design. 

4 volt model, $35 -60 cycles, I10 -125 volt 
A. C. Designed for radio sets using 199 

tubes or equivalent. 

6 volt model, $40-60 cycles, 110.125 volt 
A. C. Designed for radio sets using 201 -A 
tubes or equivalent. 

Prices west of the Rockies slightly higher. 
Special models, 25-50 cycles are available. 

ñipowsaocr 

Off when it's on - On when it's off 

WIZARD WIRE WINDER 

Sold on an 
Absolute 
Money 
Back 
Guarantee 

SPACES 
PERFECTLY 

$750 
WIZARD WIRE WINDER 

eliminates the most trying and difficult job in building sets. Saves 
hours in time and waste! Winds automatically and uniformly any 
thickness of silk, cotton and enamelled wire into practically any 'style 
coil from % in. to 4t/í in. diem. and up to 10%" lone. Full in- 
structions with each machine. Ready for instant use. Nickel plated 
throughout, strongly built. 

SEND NO MONEY 
well send your WIZARD C. O. D., or enclose $7.50 with your cider 

-either way we nay the postage. 
WIZARD WIRE WINDER CO.. 3812A Central Ave.. LesAngeles.Calif. 

Dealers! Investigate 

Sent 
Prepaid 
Anywhere 
in the 
U. S. 
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RADIO 
.NEWS 
IN SPANISH 

RADIO 
INTERNACIONAL 

Radio's 
ARGENTINA 

BOLIVIA 

BRAZIL 

CHILE 

COLUMBIA 

COSTA RICA 

CUBA 

ECUADOR 

GUATEMALA 

HONDURAS 

MEXICO 

NICARAGUA 

PANAMA 

PARAGUAY 

PERU 

PHILIPPINES 

PORTO RICO 

PORTUGAL 

SALVADOR 

SPAIN 

URUGUAY 

VENEZUELA 

RADIO 
NEWS: 
IN SPANISH 

International Magazine 
Ì The largest Radio 

Magazine printed 
in Spanish 

Circulates in 22 
Spanish -Speaking Countries 
1 -RADIO INTERNACIONAL is RADIO NEWS 

in Spanish, carrying 96 pages monthly of the latest 
radio developments -the best articles from RADIO 
NEWS translated into Spanish and to fit foreign 
conditions. 

2 -As it is the best Spanish radio magazine, it is read 
and studied with eagerness alike..., by amateurs, 
broadcast listeners, and dealers throughout all 
Spanish countries. 

3- 140,000,000 is the population of these twenty -two 
countries -a larger audience than the United 
States. 

4-They are now taking to radio with the same en- 
thusiasm that marked the beginning of broadcast- 
ing in this country. 

5 -They are big and active buyers -mostly of Ameri- 
goods, because they are recognized as the best suited 
to,- Spanish American requirements. 

6 -When it is Summer in the United States- Mid -win- 
ter holds south of the Equator -it is their big Radio 
Season. 

For General Information Write 

Experimenter Pub. Co., Inc. 
53 Park Place, New York, N. Y. 

WE CARRY A COMPLETE LINE OF VICTOREEN PARTS 
AND ALSO COMPLETE PARTS FOR HAMMER - 

LUND -ROBERTS, INCLUDING CABINETS 

NEWARK ELCTmC CO. `f hi XrdRadio" 
226 WEST MADISON STREET 

CHICAGO, 
ILLINOIS 
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plugs, ignition leads, etc. The natural wave 
of car ignition systems runs from 6 to 9 
meters; but you will easily hear each ex- 
plosion spark tip to 600 meters, unless pre- 
cautions are taken against it. 

If the car battery is used, each spark 
plug and its lead must be shielded with a 
metal cover ; and in such cases a suitable 
filter must be used. Of course the car bat- 
tery may be used with perfect success when 
the engine is not running. 

If magneto ignition is used, you can gen- 
erally utilize the car battery for your set 
at all times, by simply filtering out the 
noises from the charging generator. 

FIG I 

How the antenna is strung in the car's top. 

This matter of battery supply is one on 
which much work can be done, and is the 
phase of automobile radio that will present 
the most trouble. The writer has found it 
most satisfactory to use a separate "A" bat- 
tery and hang it with the "B" batteries 
under the floor of the car. 

THE RECEIVING SET 

The receiver must be both rugged in con- 
struction and extremely powerful, because 
of the limited facilities for signal pick -up. 
A trial of most types has shown that a 
good super- heterodyne is the best all- around 
set to use in.a car, in order to assure really 
satisfactory results. Such changes are tak- 
ing place in radio that, most people will 
agree, it is foolish to mar a good car to 
mount permanently a radio set, when a much 
smaller or more satisfactory one may be de- 
veloped and become available at any time. 

There is good reason for designing a set 
as small and compact as possible, and one 
of the illustrations shows a 7 -tube super- 
heterodyne constructed by the writer for his 
own use. The receiver, complete with coils 
and condensers, measures but 18x2x2% 
inches; and shows what can be done if one 
gets down.-to brass tacks and attempts to 
make the job as simple and neat as possible. 
In this receiver the tubes occupy more 
space than the receiver itself. There are 
several unusual features, contributing to the 
compactness of the receiver, which must be 
left for a future article. 

In conclusion, remember always that : 

Tuning a radio set is so fascinating that 
if you attempt it while you are driving 
the car, you will simply take your life in 
your hands, to say nothing of the others 
in your car and on the road. Above 
everything else, don't attempt it! 

WHAT IS DISTORTION? 
By A. E. Anderson 

(Correction Notice) 
Due to an error of the RADIO NEWS Edi- 

torial Department the title of Doctor was placed 
before Mr. Anderson's name, at the head of his 
article in the April issue, "What is Distortion ?" 
Mr. Anderson disclaims all credit to the degree of 
Doctor and asks the Editorial Department to make 
this statement here. 

The footnote on the first page of that article re- 
fers to Mr. Anderson as "Chief Engineer, General 
Radio Co." This is likewise an error, as the Chief 
Engineer of the General Radio Co. is Mr. Melville 
Eastham, who is also President. Mr. Anderson is 
the Service Manager of the company. 

Instructor : "An electric 
ing one ampere at a voltage 
Would it be dangerous, and 
it represent ?" 

Student : "Yes, it would 

circuit is carry - 
of one thousand. 
what power does 

Kilowatt." 
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Changes in the Polariz- 
ation of Radio Waves 

(Continued from page 1541) 

amplification of 1500 was obtained, which 
proved ample even for the reception and 
measurement of low -power European ama- 
teur stations. By the use of interchange- 
able coils for the resonator circuit, super- 
heterodyne input and oscillator, a frequency 
band of from 0.5 to 15 megacycles (600 to 
20 meters) was covered. 

PROGRESS OF THE TESTS 
During the month of August, 1925, and 

principally in the period from one hour be- 
fore to two hours after sunset (at the re- 
ceiving point), over thirteen hundred meas- 
urements were made, from 379 stations. Most 
of these stations were operating on the two 
amateur bands of 3.5 -4 and 7 -8 megacycles 
(80 and 40 meters) ; and the majority were 
within a 2000 -kilometer radius of Seabrook, 
though a number of European stations were 
picked up and measured. All of these stations, 
with the exception of some special trans- 
mission from Schenectady, were of the con- 
ventional antenna -ground or antenna- counter- 
poise type, operating either at a harmonic 
or on the fundamental, so that the wave left 
the transmitter vertically plane- polarized. 

The method of operation and measure- 
ment was as follows : With the resonator in 
any position, but usually at an angle of 45 °, 

a station would be picked up, and the cir- 
cuits adjusted for maximum signal. The 
resonator wire would then be swung into 
the vertical position, and the intensity of 
the signal noted. Then the wire would be 
swung to the horizontal, and rotated around 
a vertical axis until the maximum signal 
was obtained (this being when the wire was 
at right angles with the bearing of the dis- 
tant station) and the intensity again meas- 
ured. As most of the stations were work- 
ing in code, and also because of the rapid 
fading peculiar to these high frequencies, 
galvanometer readings could not be taken, 
and audibility readings were used through- 
out. These readings are approximately pro- 
portional to the squares of the intensities of 
the electric fields involved ; and in the final re- 
duction of the measurements the square -roots 
of the signal -strength ratios were taken as 
the ratios of the horizontal to the vertical 
fields. 

For frequencies within the broadcasting 
band of 550 to 1500 kilocycles, either by day 
or by night, and at all distances, the maxi- 
mum signal was obtained with the resonator 
wire vertical ; and a low minimum with the 
wire in a horizontal position; that is, the 
waves were found to be substantially verti- 
cally plane -polarized. During the clay time 
absolute nulls were found with the wire 
horizontal and at right -angles to the bearing 
of the station, which meant that the wave 
had no horizontal component, and was there- 
fore completely vertically plane -polarized. 
Under night conditions, and for distances of 
over 50 kilometers, the nulls were replaced 
by weak signals, the ratios obtained indicat- 
ing a horizontal electric force of from 2 to 
5 per cent. of the vertical force. Measure- 
ments of atmospheric disturbances of static 
were frequently made in the broadcasting 
band, and in all cases this element was found 
practically completely plane -polarized ver- 
tically. 

EXPLANATION OF THE CHART 
Very different results were obtained at 

the higher frequencies. Under night condi- 
tions, which in this band begin over an 
hour before sunset, and last until at least 
an hour after sunrise, the electric field at 
any considerable distance from the trans- 
mitter is predominantly horizontal. As the 
frequency increases, the horizontal com- 
ponent also increases; also a distinct maxi- 
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I 
Verified Reception 
from Paris by Cadiz, 

Ohio, Radio Fan 

Coast to Coast on a Loop 
is easy with a 

Victoreen 
"Super" 

No. 170 R.F. Transformer 

101110MMIUM 

The Heart of the Circuit 
4 -No. 170 R.F. TRANSFORMERS at 

$7.00 each and 
1 -No. 150 Coupling Unit at $5.50 
No oscillations, howls or squeals -no 
matching of tubes. 
Complete parts to build the "Victoreen" 
can be purchased of your dealers at mod- 
erate cost. 
Ask your dealer for free "Victoreen" folder 
which contains hook -up and complete in- 
formation, or write us direct. 

THE GEORGE W. WALKER CO. 
6512 CARNEGIE AVE. - - - CLEVELAND, OHIO 

Branch Offices in Principal Cities 

Specified Parts 
FOR VICTOREEN SUPER -HETERODYNE 

& FAMOUS SAMSON RECEIVER 
2 of the Latest Receivers Specified in Radio News 

VICTOREEN SUPER -HETERODYNE 
2 Amsco Condensers .0005 ea. $4.25 
8 Benjamin UX Sockets ea. .75 
2 Bremer Tully A.F. Transformers ea. 5.00 
7 Amperites ea. 1.10 
3 Pacent Jacks ea. .50 
I Cutler Hammer Switch .60 
2 Walbert Dials ea. 1.25 
2 Garfield Brackets ea. 1.25 
2 Micamold Condensers :00025 ea. .35 
7 Ebys ea. .15 

I 7x24 Panel Drilled and Engraved... 6.00 
1 7x23 Base .75 
Victoreen 
I Coupler 

1 Oscillator 
4 Intermediate Stages 33.50 - 

I Rheostat 
1 Potentiometer 
COMPLETE $7 1.50 

including Drilled and 
PARTS l l Engraved Panel 

BLUE PRINTS FURNISHED 

SAMSON RECEIVER PARTS 
2 Samson Condensers .0005- ea. $9.00 
I Ant. Coupler- SAMSON 
I Det. Coupler -SAMSON 14.75 
I Samson Compensatory Condenser 
I Samson Choke Coil 
2 Audio Transformers HWAZ ea. 5.00 
4 Benjamin UX Sockets ea. .75 
1 Carter Jack .70 
2 Micamold Condensers .00025.... ea. .35 
2 Carter Improvement Rheostats,.. ea. 1.00 
2 Kurz Kash Dials ea. .75 
2 Garfield Brackets pr. 1.25 

1 Grid Leak Micamold .30 
10 Binding Posts Eby ea. 15 

I Drilled and Engraved Panel 7x18... 5.00 
1 Base 7x17 .60 
COMPLETE $57,50 including Drilled and 
PARTS l Engraved Panel 

BLUE PRINTS FURNISHED 

We Have All the Hard -to -Get STANDARD PARTS 
Complete Parts for Silver Cockaday R 

c iver, 
$55.00. 

Tubeo $37.50. pl o 
Parts for Raytheon "B" 

Supply, 
We have all the hard -to -get standard parts Either in Kit Form or Separately for All Popular 
Circuits. Mail Orders Shipped Within 24 Hours After Received- Satisfaction Guaranteed. 

HEINS & BOLETI 48 Park Place, New York 
Wholesale Retail 

NEWEST 1926 EDITION 

Shows the latest circuits, the newest develop. I 
(q,Frr 

ments in radio at startlingly low prices. Get grooeuas 
the parts you .-want here and save money. kq e 
The best in parts, kits, sets and supplies. Tq 
Orders filled same - day received. Write 
for free copy NOW; also please send names of one or more 
radio fans. 
BARAWIK CO., IO2.142Á So. Canal St., Chicago, U.S.A. 

ATWATER KENT 
RADIO 
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69abes 
MultiPower 

Think of it! Six tube reception with four degrees of power ampli- 
fication for $85.00. Case Radio model 503, gives four degrees of 
power, a degree of power for every condition. This is only one of 
our nine models. 

A full and complete line of radio apparatus to meet every demand. 
Built in five and six tube models, table type without speaker, table 
type with speaker and console models, listed as follows: 

Model Price Model Price Model Price 
500....$65.00 600....$90.00 702....$160.00 
506.... 75.00 606....100.00 703.... 170.00 
503.... 55.00 603... .110.00 701.... 180.00 

The CASE line of Radio Receivers has been highly complimented from 
every section of the country. Strict economy in production, fabricating from 
raw materials and building the set complete in one plant keeps down the cost 
of CASE RADIO APPARATUS. They give positive performance at all times. 

Jobbers and Dealers -A few splendid franchises remain. Our advertising 
will help you. Get our plans and general bulletin. Write today. 

Quality 
Radio Reception 

At All Times 

Indiana Manufacturing & Electric Co. 
600 Case Block, Marion, Indiana 
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mum in the ratio of horizontal to vertical 
field occurs at a distance of about 250 kilo- 
meters. 

In Fig. 2 I have summed up the result 
of nearly a thousand separate measurements, 
principally of amateur stations in this coun- 
try. The three curves are drawn for the 
frequency bands centering on 2.8, 3.8 and 7.5 
megacycles (107, 80 and 40 meters) and the 
ordinates are ratios of horizontal to vertical 
electric field. The heavy line portions of the 
curves indicate distances at which I had a 
sufficiently large number of observations to 
eliminate individual irregularities, while the 
dotted line portions are for regions where 
my measurements were few. 

Taking first the curve for 7.5 megacycles, 
the wave leaves the transmitter vertically 
plane -polarized, without any horizontal com- 
ponent; but before it has traveled twenty 
kilometers it develops a horizontal component 
equal in magnitude to the vertical. At 200 
kilometers the wave has so completely turned 
over that the horizontal field is nearly five 
times greater than the vertical. From then 
on, however, the ratio slowly decreases, 
reaching a minimum at a distance of slightly 
under a thousand kilometers. As the distance 
still further increases, there is a second in- 
crease in ratio ; and though my measurements 
at this distance are relatively few, the Euro- 
pean stations at distances of five to six thou- 
sand kilometers have a horizontal -to- vertical 
ratio of between two and three. 

The curves for 3.8 and 2.8 megacycles are 
essentially similar, although flatter. Maxima 
occur at about 250 kilometers, and minima 
develop at about 600 kilometers, with a sligh . 

rise thereafter. Probably this family o 
curves could be continued down to the broad 
casting band of frequencies ; in fact, mo 
measurements of broadcasting stations show 
that the small horizontal component reache- 
its greatest value at about 250 kilometers. 

4fithhiReaduiatt siv2 
FERBEND "B" ELIMINATOR 

Superior Results! 

Complete, nothing else to buy. Supplied in 
two models, one for Direct and the other 
for Alternating Current. 
A.C. Model, price $12.50 
D.C. Model, price $ 9.75 

F.E.RBEND 

lXJWL/>E /(<( 
This company also man- 
ufactures the famous 
Ferbend WAVE TRAP 
-the instrument which 
has been widely imi- 
tated butneverequalled. 
It is the only orignal 
and genuine. 

Convince yourself 
that the Ferbend 
13" Eliminator is 
equal to any on the 
market, regardless 
of price. 

Now you can get permanent and efficient "B" current supply direct 
from your electric light socket at a price scarcely higher than new 
"B" batteries. Ferbend has succeeded in combining results with first - 
cost economy, for your benefit. Equip your set NOW with this won- 
derful new instrument and be convinced. 
Operates at a maximum efficiency at all times. Noiseless. Taps at 
221A -45 -90 volts. 
Maximum voltage, 100. (for 135 volts, simply add a 45 volt "B" bat- 
tery.) 

A.C. model gives Full Wave Rectification. Cost of operation less than 50c a 
year. Lasts indefinitely. 
All parts are specially designed and manufactured by us for this purpose only. 

FERBEND ELECTRIC CO. 
425 W. Superior Street 

Ask Your Dealer or Send Direct 
If you prefer, we will make shipment direct 
to you upon receipt of price, or C.O.D. if de- 
sired. Use for 10 days to convince yourself, 
and if unsatisfactory return within that time 
and your money will be refunded. USE 
THE COUPON NOW. 

Ferbend viZaixrynirr 

:: Chicago, Illinois 

Ferbend Electric Co. 
425 W. Superior St., Chicago 

Send at once. Payment enclosed. 
Send C. O. D. Send Literature. 
Send A. C. Model. Send D.C. Model 

Name 
Address 
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For frequencies above 7.5 megacycles my 
measurements are too few for fair averages, 
but apparently the horizontal component does 
not continue to increase. 

EFFECT OF TERRESTRIAL MAGNETISM? 

According to Nichols and Schelleng, the 
earth's magnetic field is a possible agent in 
causing a twist in the plane of polarization. 
If this is so, there should be a difference in 
ratios, depending upon whether the trans- 
mission was along or across the magnetic 
meridian. The amateur stations measured, 
in the United States and Canada, subtended 
at Seabrook an angle of 210° ; and if the 
Cuban and Porto Rican stations are included, 
an angle of 240 °. This gives abundant ma- 
terial for an analysis with respect to direc- 
tion, that is, with respect to the direction of 
the earth's magnetic field. This analysis for 
the frequency bands 3, 5 -4 and 7 -8 mega- 
cycles, gives entirely negative results, so it 
would appear that the earth's magnetic field 
is not a large factor in determining the ratio 
of horizontal to vertical force. 

Measurements of static at the higher fre- 
quencies were made every evening during 
August. At 3 megacycles the vertical to 
horizontal ratio was about 3 :1 ; while at 
7.5 megacycles the vertical and horizontal 
intensities were about equal. A few meas- 
urements at 15 megacycles showed no further 
increase in horizontal component. It is an 
open question whether the distance of the 
static sources or their high damping is re- 
sponsible for these relatively low horizontal 
components. In a general way we know that 
the static which affects a receiving circuit 
tuned to low frequencies comes from a 
greater distance than does the disturbance 
which affects a circuit tuned to a high fre- 
quency. It is also to be expected that, what- 
ever the mechanism involved in these polari- 
zation changes, a single pulse or even á 
highly- damped train would be acted upon 
differently from nearly monochromatic ra- 
diation. It is, however, obvious that this dif- 
ference between signal and static is a useful 
one. 

ROTATIONS OF POLARIZATION 

Having found that a high- frequency wave, 
started vertically -polarized, lands principally 
horizontally -polarized, we should not be sur- 
prised to find that a low frequency wave, 
started horizontally, rights itself and arrives 
vertically. One of the transmitters at the 
developmental station at South Schenectady 
consists of a horizontal doublet running 
north 30° west, at an elevation of 90 meters, 
and operated at the broadcasting frequency 
of 790 kilocycles. Although the wave left 
this transmitter horizontally -polarized, as 
received and measured at Seabrook, 250 kilo- 
meters away and nearly due east from 
Schenectady, the plane of polarization was 
predominantly vertical, the horizontal com- 
ponent averaging 10 per cent of the vertical. 

The usual fading was noticed during this 
transmission, but it was very evident that 
at times of low vertical intensity, the hori- 
zontal component did not decrease in the 
same proportion ; in other words, the ampli- 
tude of the fading fluctuations was here dis- 
tinctly less on horizontal than on vertical 
reception. A steady -tone modulation was 
employed in this transmission; and this tone 
was distorted at all times less on vertical 
than on horizontal reception, usually being 
distinctly mushy when the resonator wire 
was horizontal. 

A similar measurement of radiation from 
Schenectady, made with alternate ten -minute 
transmissions from vertical and horizontal 
doublets, at a frequency of 3.75 megacycles, 
gave an average horizontal -to- vertical ratio 
of 2.15 :1 for vertical transmission, and 
2.16:1 for horizontal radiation; that is, they 
were substantially identical. 
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No Batterie 
The New and Improved 
NordenHauck 
Power Unit 

Specifications 
Size: 9x10 %x15 inches. Weight: 
45 pounds, boxed for shipment. 
Finish: Entirely contained and 
shielded in an attractive green - 
brown steel cabinet. Price: 
Complete, with extension cord 
and plug but without tube, $85.00. 
(Rectifying tube recommended, 
type 213 or equivalent. One 
only required. Market price, 
$7.00.) 

Characteristics 
Operates only on 50 -60 cycle, 
110 -120 volts, A. C. current. Sup- 
plies both A and B current for 
any receiver, furnishing between 
23/4 and 3 amperes at 6 volts or 
65 milliamperes plate current. 
Amplifier voltage is adjustable 
from 40 to 200 volts. Consump- 
tion: From 35 to 70 watts, de- 
pending upon size of receiver. 
Independent adjustments may be 
made for detector and amplifier 
voltages. The Model, once regu- 
lated, needs no further attention. 

MODEL A B 2 
Eliminates All Batteries 

During years of successful building 
of fine radio equipment Norden -Hauck 

engineers have pioneered many develop- 
ments. None, however, have been more im- 

portant to the broadcast listener than this most 
recent achievement, the perfecting and intro- 
ducing of a Power Unit which operates any radio 
receiver directly from house current -entirely dis- 
pensing with all batteries. 

Norden -Hauck has seen every step and development in 
the eliminator field during recent years -has tested every 
type. The cost of these experiments has always been 
borne by Norden- Hauck; never by the public. 

The principles involved in the new Norden -Hauck 
Power Unit are acknowledged standards of engineering 
practice, combining perfect simplicity and continuous 
power flow at full voltages. Receiving ranges are in- 
creased by very fine adjustments in voltages -never possi- 
ble with batteries. In spite of the fact that all component 
parts are oversize, the complete unit is very compact, 
scarcely larger than storage batteries. 

With the new Power Unit you will enjoy a new and 
more complete satisfaction with your radio receiver. No 
substitute will answer so well, for Norden -Hauck genius 
and Norden -Hauck craftsmanship are beyond duplication. 

For complete information and catalogue, 
write, wire or cable direct to 

NordenHauck, Inc. 
ENGINEERS_ 

1617 CHESTNUT STREET 
Philadelphia, U. S. A. 

.,; c 

.Y^° °PNIpaE 
, E E 

s. p ` \ 
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M °te RADIO ,,, . --- , (. \ , CATALOG 
=;' tr<E e.t 

\,.A' Go sy. ó.,.,,. Just off the press! Our 
cx\\ o E 

s 

second catalog for 1926. 
100 pages of parts, ac- 

cessories, kits and sets -all the best and the latest. 
A copy is yours for the asking. Just drop us a 
line-do it today! 

CHICAGO SALVAGE STOCK STORE 
509 S. STATE STREET Dept. R.N. CHICAGO, U. S. A. 

for ME RAj:INs 
FREE;RADIO CATALOG & GUIDE of newest ideas. 

approved special hook -ups with illustrations. 
Tremendous savings on standard radio parts, sets, kits. Be 
sure to get this thrifty book before you buy. Wonderful? 
Unusual ? Pell. say so. Write letter or postal NOW.': 
BARAWIK CO., 102 -142A S. Canal St.,Chicago. U. S. A. 
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The Horn of 
Special Size for 
Your Cabinet 

Your cabinet, Mr. Manufac- 
turer, may be of peculiar 
shape or have unusuaL dimen- 

sions. To be 
complete, i t 
must have a 
horn to fit it 
exactly a n d 
give the set 
greatest effic- 
iency. 

Possibly one 
of the 45 dif- 
ferent types of 
horns that we 
mike regular- 
ly, would not 
fit your cab- 
inet properly. 
In which case, 
let us have 
your specifica- 

we will quote you 
designed to fit your 

tions and 
on a. horn. 
set. 

Miller 
Amplifying 

Horns 
are installed in many of the 
highest class radio sets on the 
market. They are designed 
on sound ' coustic principles. 
These horns are inert and 
will not split, crack, dry up, 
swell or rattle. They add to 
the value of yo.ur set. 
Get our figures for your old 

models or the new ones. 

The Miller Rubber Co. 
of N.Y. 

AKRON OHIO 

Most amazing battery value ever offered! A genuine World 
6 -Volt Radio "A" Battery with 25 ampere capacity for only 
$5.00! Just the thing for Trickle C O D. 
Charger. Famous World Qual- ity assured. Equipped with V Send No 

6 -Volt 
Storage 
Radio` A" Battery 

.00 

Solid Rubber Case Money 

an assurance against acid and leakage. Order Now. We ship same day- by express C. O D. subject to your exami- nation on arrival. Extra Offer: 5% discount for cash in full 
with order. ACT TODAY! 
WORLD BATTERY CO. 

Dept. 110, 
STORAGE BATTERI ES 1219S.WabashAve.,Chieego 
1fOKA syszet- §mws itusK60sKFAF- W-I ¢ OP's 

Wo rl d 

A Radio Christmas Carol 
(Continued from page 1530) 

do love my husband very much, but this 
radio craze has taken such a hold of him, 
that I couldn't endure his forgetfulness any 
longer and ... I left him .. and . . . 

MARY: Och! Buildin' the radio is it? 
That's what Mr. Brown does. (A knock at 
the door) There ! There! That's Mr. 
Brown himself, I'm thinkin' and. . . 

MRS. B.: Oh, Mrs. O'Heady, I really 
don't wish to meet him. Can I get out at 
the back? 

MARY : That ye cannot without scalin' 
the fince, which is not for a lady like ye. 
If you don't mind, Mam, ye can go upstairs 
to the children, if ye don't mind matin' my 
husband ! Harmless and good he is, Mam. 

MRS. B.: (Hesitatingly) Yes, Yes, I'm 
sure I should prefer to meet Mr. O'Heady. 
And we'll talk to the children! I can find 
my way up, so don't try to climb the stairs ! 

(The knocking has been repeated and is 
very loud.) 

MARY: I'm comin'! (Hobbles to the 
door and opens it). Sorry I kept you wait- 
in', Mr. Brown. 

Ma. B. : Don't apologize, Mrs. O'Heady. 
I expect you've been listening on the head- 
phones while the children are asleep and 
that's why you didn't hear me knock at first. 
But you are looking-so young, and blooming! 
What 

MARY : 'Tis the blarney stone you've 
kissed, sir, but 'tis indade the happiest 
Christmas of my life, I'm thi.nkin'...my Dan 
is home again. . .out sooner for his good 
conduct and. . 

MR. B. That is splendid news. I was 
hoping the authorities might be lenient at this 
season. It is the time of good -will, Mrs. 
O'Heady and... 

MARY : Faith, then 'tis Christmas all the 
year 'round in the heart of ye, sir ! 

Ma. B.: Who said Blarney? Now, now! 
But I must be going. First, please give these 
toys and candy to the Children for tomor- 
row, while you and I being matter -of -fact 
grown -ups, Mrs. O'Heady, you shall open 
this parcel now -that is your Christmas gift! 

MARY : (Excitedly) 'Tis beautiful! 'Tis 
a thousand. . 

But before the music starts, sir, 'tis an- 
other great favor I'll be bold to ask, Mr. 
Brown. 

MR. B.: Well, Well, that sounds sort of 
mysterious. What can I do for you? 

MARY : Oh! I nivir asked ye before, 
Mr. Brown, but it's thinkin' that married 
ye are, Sir. A single man would nivir be so 
understandin' of things as ye are. May I 
make bold to ask if . your good lady is one 
that does not like too much radio buildin'? 

MR. B. : (Purr/ed) Oh; it must be a com- 
mon complaint and evidently you seem to 
know it. Well,.. . 

MARY: Faith, Sir, 'tis anxious I am to 
help ye, like the little she -mouse helped the 
big fine lion! And my heart tells me 'tis not 
happy ye are ! 

MR. B.: (Hesitatingly) Your intuition is 
correct, Mrs. O'Heady! I must confess that 
I did overdo my hobby of radio experiment- 
ing, to such an extent that I'm afraid I 
neglected my wife, and...she has not yet for- 
given me! 

MARY: Och, but ye do love your wife, 
Mr. Brown, or ye would niver fear for the 
results of the askin' ! Now, Sir, 'tis a 
woman I am, and there is no grate diffrence 
betwixt women whin they love with all their 
heart! I feel sure that your wife must love 
ye truly, and lovin' how can she help forgive 
ye? The favor that I'm askin', Sir, is your 
promise ye will not shirk askin' her this . very 
night! 

(Dan rushes downstairs and up to Mr. 
Brown). 

Radio News for May, 1926 

A most elaborate encyclopedia of 
radio, cataloging the highest type of 
radio apparatus exclusively. Every 
item is nationally known, guaran- 
teed and carries the approval of our 
inspection department. Write for 

this 32 page catalogue, 
it's free! Simply send 

six cents in stamps 
to cover cost of 
mailing. 

MADISON RADIO 
CORP. 

114 -116 E. 28th St 
New York, N. Y. 

For the amateur, ex- 
perimenter and manu- 
facturer of Radio 
Equipment. 

Takes any drill up to 
34". Larger can be 
furnished to fit the 
chuck. ' Z.00 

Without Motor 

RADIO DRILL 
Will Run By 

Sewing 
Machine 

Motor 
or any other 
power unit 

Will drill in the 
center of an 8r/" 
panel, and is 14" 
high. 

Send $5.00 With 
Order -Balance 

On Delivery 

H.& D. Machine Co., Whitman, Mass. 
P. O. Box 2 

CONSOLES, CABINETS, BATTERY TABLES In stock and to order. Genuine walnut and mahogany, two tone and special finish. Many at less than manu- facturing cost. Real cabinet work. We also are manufacturers of the Davis Patent Loud Speaker. This speaker is constructed on the same 
eight sounding 

the 
The wonderful 

spruce and has 
Perfect reproduction of this speaker are full and give entire register. Write for pamphlet. RADIO CABINET CO., Dept. R 

105 Reade St., N. Y. C. 

Have your tubes tested on the 

Superadio-Dynometer 
MODEL 5 WATCH FOR THE B and C RECEIVER S56 BATTERY ELIMINATOR 

De Witt -La France Cambridge, Co., Mass. 

12,05Ó5e 
Used 

50,000 
broadcasting 

100,000 ohm. For distortionless amplification. Order a Crescent today at $1.50. Special sizes made to order. Discounts to dealers. 
Crescent Radia Supply Co., 1 -5 Liberty St., Jamaica, N. Y. 

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., Taranto, Ontario, Canada 

FREE RADIO BOOK 
Science has invented a new kind of coil. Now have it on your present set. Gives 4 great advantages otherwise im- possible. Write for new book just published showing many new ideas. Also 8 new circloid circuits. Address Electrical Research Laboratories, Dept 17 -D, 2500 Cottage Grove Ave., Chicago, Ill. \ Alden Processed 

A-AL. 
"""..TOckets and Dia " 

ALDEN 
MANUFACTURING 

COMPANY 
Springfield, Mass. 
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DAN : That gintleman, Mary, is my law- 
yer who got me off with such a light sin - 
itice, and iver since has stuck by me.-What's 
more, Mary, 'tis he that has sent ye money 
iver since I was locked up and his name is 
not Brown, tis Brockhart! Brockhart it is! 

MR. B.: Goodbye, Mrs. O'Heady; Merry 
Christmas ! 

MARY : Glory be ! 'Tis the hand o' God 
it is ! Such a Christmas ! Dan, Dan will 
ye go upstairs and ask the lady to take a 
step down? 

MR. B.: Now, Now, I really must be 
going, Merry Christmas ! (Makes for the 
door). Dan, come to this address and see 
me. There's a job as foreman waiting for 
you at a small place I have in the country ! 

Goodbye! Merry Christmas! (Is opening 
the door). 

MARY: Quick, Dan, Stop him on your 
life! (Dan jumps and bars the door). Mr. 
Brockhart, 'tis your own wife that's upstairs, 
and she's achin' for ye: 'tis Mrs. Brockhart 
herself, I tell 

MR. B.: Good God ! (Dashes off up- 
stairs). 

DAN: Mary, Mary, ye are a wonderful 
woman, I tell ye agin and agin. 

MARY: Faith, 'twas touch and go. ..and 
my two best frinds aplayin' at cross -purposes, 
at Christmastide too! 'Tis the radio that's 
parted them and 'tis the blessed radio sure 
that's brought them together agin ! God 
bless the Radio! 

THE END. 

Radio Wrinkle Contest 
(Continued from page 1569) 

the "B" battery terminals, one lead to the 
minus B and the other to the B plus de- 
tector. There should be no circuit and 
the tube should not light. If it does, it 
is an indication that the "B" battery cir- 
cuit is connected to the filament circuit ; and 
of course if the "B" batteries were con- 
nected to the receiver it would burn out the 
tubes. The lead on the 45 -volt jack should 
be moved over to the 90 B and 135 B ter- 
minals, and the test repeated. When test 
has proven that there is no short circuit, 
then all the batteries may be connected and 
the tubes inserted in the sockets. 

I Want to Know 
(C.onlin i d franc page 1578) 

entire filter circuit. This controls regeneration and 
volume. The grid -leak, RI, and condenser, C2, 
may be 2- megohm and .00025 -µf., respectively. The 
"B" battery should not exceed 67 volts on the 
detector." 

The set can be built into a 7x12 -inch panel 
and cabinet. The filter variable condenser CS 
should be mounted on the left of the panel and 
the secondary condenser CI on the right. The fila- 
ment rheostat R2 and filter resistance can be 
mounted vertically in line between these con- 
densers, with the latter on top. The six -inch tube 
should be mounted vertically, with the primary 
and the first filter coil in position behind the 
filter condenser. The terminals of the coils 
should be brought through holes bored in the 
tube with a 1 -16 -inch drill, and their position 
should be near their terminal connections. 

By using a 7x10 -inch hard -rubber panel for a 
baseboard, mounting it to the main panel with 
brass angles, a first -class job can be made of 
the wiring, which may be concealed beneath the 
panel. On the front of the panel are mounted 
the aerial and ground binding posts; and on the 
base -panel are mounted the "A" and "B" battery 
binding posts. 

The operator will develop his own system of 
tuning the set, but in general he will find that 
the two variable condensers time with about the 
same settings, and that stations are picked up best 
by advancing the filter condenser slightly more 
than the secondary condenser. Clearing up dis- 
tant stations is clone by turning the filter con- 
denser slightly behind the position of the second- 
ary condenser. A point of adjustment is found 
on the filter resistance where signals over a given 
wave -band may be received without further adjust- 
ment of that unit. With this set a long aerial 
can be used to advantage, as none of the inter- 
fering problems common to other one -tube sets are 
encountered. 
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9istantone 
Built By Craftsmen 

A Beautiful Five -Tube $ 75 
Single Control Receiver Without Accessories 

NCASED in a 
i-ibeautiful gen- 
uine walnut cab- 
inet with sloping 
panel of genuine 
Bakelite, attrac- 
tively engraved 
a n d equipped 
with a vernier 
dial. It embodys 
only materials of 
proven work- 
manship, accur- 
acy, and effici- 
ency. This re- 
ceiver is highly 
selective and a 
great distance 
getter. Its tonal 
quality is pure 
and clear. 
Other models from 
$37.50 to $150. 

(slightly higher 
in the West) 

Write for particu- 
lars. 

We have some unallotted territory, and can offer an attractive proposition to reliable and 
financially responsible distributors and jobbers. Write for full particulars, or samples. 

Distantone Model "C" 

DISTANTONE RADIOS, Inc., LYNBROOK, LONG ISLAND, 
NEW YORK 

Announcing 

A New Detector Tube 

The 

Donle- Bristol 
Type B -6 

A supersensitive detector which can be used in any standard receiving 
circuit and which will greatly improve the quality of all signals and the 
volume of weak signals. 

Manufactured and Sold by 

THE DONLE -BRISTOL CORPORATION 
MERIDEN, CONNECTICUT 

/® 
Build the New DUODYNE Circuit 

with the Camfield Type 22 Duoformer. and 
the Camfield serpe 886 .00025 . Straight 

en Condenser. Designed for power 
tubes. 5 Tube Set 

Send 25c for Booklet 
"The Duodyne Circuit" with complete in- 
structions and drawings for building, to 

CAMFIELD RADIO MFG. CO. 
807 Harrison St. Oakland. Cal. 

1926 
NEWEST 192tì EDITION 

Shows the latest circuits, the newest develops 
mento in radio at startlingly low prices. Get 'hoonuay 
the parts you want here and save money. / a 

The best in parts, kits, sets and supplies. TgrAq Mj 
Orders filled same day received. Write 
for free copy NOW; also please send names of one or more 
radio fans 
BARAWIK CO., 102 -142A So. Canal St, Chicago, U.S.A. 
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THE KONITE RECTI- TRICKLER 

75 
1. 

COMPLETE 
BEST AND LOWEST 
PRICE CHARGER 
MADE. 

HE RECTI- TRICKLER is a handsome 

,6,.11/. 
piece of apparatus, designed expressly 
for charging A and B batteries from 
the house lighting current. 

It can be used either on Alternating Cur- 
rent er Direct Current, and will charge bat- 
teries at the rate of about Y4 of an ampere. 
The RECTI -TRICKLER, as its name im- 
plies, is a combination rectifier and trickier 
charger at the same time. At a low consump- 
tion of current and with no upkeep charges, 
it will keep your A and B batteries fully 
charged at all times. 

Unlike other electrolytic rectifiers the REC- 
TI- TRICKLER is self- contained. Practi- 
cally all other electrolytic rectifiers require 
lamps or resistances in circuit with the rec- 
tifier in order to cut down the current. as 
well as messy wiring, which at times may 
become dangerous from short circuits, etc. 

The RECTI -TRICKLER combines the 
electrolytic rectifier with the resistance. all 
contained in one unit. All you need to do is 
to plug in on the house lighting current, and 
connect the two battery clips to the leads of 
your battery. The charging operation then 
begins, while the RECTI: TRICKLER re- 
quires no additional attention whatsoever. 

The RECTI -TRICKLER has been de- 
signed after an exhaustive series of tests 
to provide a self- contained unit at an 
extremely low cost, a unit that is prac- 
tical and requires no attention. 

Note that the RECTI -TRICKLER can 
be used to charge your 6 -volt battery 
and your B batteries as well. 

The weight of the complete RECTI - 
TRICKLER is only 3 pounds. It 
occupies no more room than a box 
of cigars. 

The RECTI -TRICKLER is made 
of the best materials and is guaran- 
teed by the makers against defects 
for six months. 

You may procure the RECTI - 
TRICKLER from your dealer or 
direct from the makers if your 
dealer does not carry it in 
stock. 

DEALERS THE KONITE CORPORATION We have an excellent prop- 
osition for those who desire 

tus. te or wire New York City Z V Y % West Bi oad 
to handle this new a n- 

Two Great Radio Magazines - in ONE 
for Broadcast Listeners and Amateurs 

Containing 

Latest Complete Call Lists of United States, 
Canadian and Foreign Broadcast Stations, by 

Call Letters, Wave Lengths, and Cities. 

Complete Installment of 
S. Gernsback's Radio Enclyclopedia 

Hookups Information and Data 
together with Listeners Information 

200 Pages - 300 Illustrations 
Size 9x12 inches 

Published every 3 Months 

PRICE 50c. - SOLD ON ALL NEWSSTANDS AND AT ALL RADIO STORES 

Published and Distributed by 

The CONSRAD COMPANY, Inc., 64 Church Street, New York, N. Y. 
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Thirty Years in the Dark 
Room 

(Continued from page 1543) 
FkIII MIMI I vidi I II 

Today more and more attention is being 
given to the production of specific vacuum 
tubes for particular purposes, for example 
by the use of quartz with mercury vapor. 
Moore believes that it is the light of the 
sun with the proper admixture of ultra- 
violet rays, rather than its heat, that causes 
plants to grow. Therefore, at night or on 
dark days, a light similar to daylight might 
be substituted. 

In 1921 Moore turned again to the gaseous 
conductor lamps. Fig. 5 shows one that he 
calls a low -voltage, self -starting, neon - 
tungsten -arc incandescent lamp ; that is the 
luminosity is due to both heated tungsten 
wire and electrically agitated gas. He dis- 
covered that if two small tungsten helices 
were placed about is -inch apart in a tube 
filled with neon gas, a low voltage would 
cause first the comparatively faint negative 
glow, which would start an arc, and that 
in turn heated the tungsten to incandescence. 

A GASEOUS -FILAMENT LAMP 
Another wonderful light that Moore de- 

veloped solved a problem that he had been 
working on for many years. It is a posi- 
tive- column light, and is shown diagramati- 
cally in Fig. 6. Low voltage, 1 -2, applied 
to the two electrodes, 3-4, can not of itself 
cause a positive column in 5, but it can 
cause a negative glow on 6 -7. The emitted 
electrons bridge the short gaps from 6 to 3 

and from 7 to 4; so that at first very small 
current flows from 1 to 2. However, the 
potential on 3 and 4, even though it is 
low, sweeps the electrons thus continuously 
generated into 5 ; so that it becomes a 
sufficiently good conductor to be filled with 
an intense positive column of light. Moore 
admits that further developmental work is 
necessary before the internal diameter of 
5 can be made small enough to simulate 
more completely a gas filament ; but theo- 
retical considerations and the results already 
obtained constitute such an important event, 
that it is believed this is the progenitor 
of a new race of lamps. 

Its theory of action may be said to be 
the reverse of that of the audion ; that 
is, the grid of the audion stops the flow 
of the electrons, while the ignition electrodes 
of the positive -column lamp starts them. 
This new lamp has many possible applica- 
tions, including the "teloramaphone," or 
seeing -and -hearing radio. 

Due to Moore s enthusiasm for radio, long 
before it was born, it was quite natural that, 
within a few days after the now famous 
pioneer station WJZ started, he should out- 
line the development probable with radio ; 

and also construct a receiving set. He be- 
lieves that the wireless transmission of 
power is possible and that world advance- 
ment needs also the "opigraph" (a voice 
writing machine) and that the latter, per- 
fected through the use of some kind of 
vacuum tube, will be one of the great 
Peace agencies that will finally banish war 
from the earth. 

He has mapped out his work for at 
least the next decade and looks forward to 
each clay's development of general science 
with an absorbing zest. The present speed 
of world - change is almost appalling ; yes- 
terday the earth was "raw" material, today 
it seems to be almost "finished in the rough." 
Invention is the basic reason for today's 
serious peace considerations. Man has con- 
quered the land, the water, and the air - 
nothing else comparable to conquer except 
himself. Mr. Moore believes that worship 
of the Creator is the absolutely necessary 
factor of civilization's permanence. 

THE LED. 
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WITHWITH a Sterling Tube Tester, you can instantly 
find out whether reception that has become 

weak in volume or poor in quality is due to low plate 
current in your tubes. 

And don't forget that a single weak tube may practically 
ruin your results. Sterling Tube Testers are also valuable 
for locating other set troubles. They plug right into your 
tube sockets. 

The Sterling "Metered" Tube Reactivator will revive weak and over- 
worked filaments in your tubes. Because it is meter -equipped, it will tell 
you when filaments need treatment and just how good they are after- 
ward. There is no guess work. 

Save tube expense, and get clear, enjoyable reception by servicing your 
tubes at home with these reliable Sterling Radio Specialties. 

Sterling Tube Tester 
R -399 for small tubes $10.00 
R -401 for large tubes 8.50 

Sterling Tube Reactivator 
(50 -60 cycle) $12.50 
(25 -40 cycle) 14.00 

Ask your dealer or write the factory 

THE STERLING MFG. CO. 
Cleveland Ohio 

Dept. H 

1 Tin uloriiil 

Iii I iiii1litilli 

Goodrich 
vertown 

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 

RELIABLE 
STORAGE BATTERIES 

Acid proof rubber case. Buy di- 
rect from the manufacturer. We 
use only the highest grade ma- 
terial. Noted for their efficiency. 

2 -Year Guarantee, Reduced 
Prices Radio 

6 Volt, 100 Amp., $8.75; 6 Volt, 
120 Amp., $10.75; 6 Volt, 140 
Amp., $12.50. 

The Reliable Battery & Plate Mfg. Co. 
2300 A. S. LaSalle St.. Chicago, III. 

1926 
NEWEST 1926 EDITION 

Shows the latest circuits, the newest develop /. 4TES 

ments In radio at startlingly low prices. Get HOON-uvs 

the parts you want here and save money. A 4 
The best in parts, kits, sets and supplies. ' tgOij 
Orders filled same day received. Write 
for free Copy NOW; also please send names of one or moro 
rnrlin f ̂ - 
BARAWIK CO., 102 -142A So, Canal St., Chicago, U.S.A. 
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BUILD 

the (RECEIVER that 
Holds 4 World Records 

All Fully Verified 
(f) Longest distance ever received on a loop 

aerial -8,375 miles. 
Most consistent reception of stations 6,000 
to 8,000 miles distant -117 programs in 
three months. 

(3) In 2% hours, brought in six different sta- 
tions -all over 6,000 miles distant. 

(4) Received greatest number of stations lo- 
cated 6,000 or more miles away. 

NEW REPORTS 
Dr. Sidney Kuh of Chicago, -Illinois, writes: "Have 
certificate showing reception 2L0 London on my Worlds 
Record Super '9 in spite of adverse conditions test week -some accomplishment for any receiver." 
Last year a Worlds Record Super 9 brought 2L0 into 
Chicago with loud speaker volume on a loop. . 

Mr. M. F. Beaudoin, Winter, Wisconsin, writes: 
"Constructed Worlds Record Super 9 with your parts 
and instructions -On North Woods trip picked up 118 stations in six hours -Got Australia, Mexico, Alaska 
and Cuba -California stations came in like locals - 
Have tried best receivers made -Yours (The Worlds 
Record Super 9) outpoints them all." 

ALL THE PARTS 
Send for data on all the parts necessary to make an 
exact duplicate of this marvelous receiver together with 
a complete book of _instructions, blue prints, etc. 
FREE Mr. Scott's story of the development of his 
master receiver and Proofs of its record -breaking per- 
formances sent on receipt of stamped and addressed 
envelope. 

Dealers and set builders, write for discounts. 

SCOTT RADIO LABORATORIES 
CRILLY BLDG. CHICAGO, ILL. 

(2) 

The Daven Super -Amplifier 
for volume and tone quality 

3 STAGES RESISTANCE COUPLED 
ECONOMICAL DISTORTIONLESS 

Easily added to any set 
Saves Several Hours' Assembly 

For Sale by All Good Dealers 

LATEST "COAST TO COAST" FULLY GUARANTEED 

RADIO'S-JO 

DAYS FREE 
Si1VE adiosgei 

Users everywhere report Miraco Radios 
programs coast to coast on loud speaker, 

ar Letie iM 
ne he 

seta gncounrs. costly. 
most amazing values in unconditionally 
guaranteed, factory -built long distance sets -let testimony of usera convince you. 

Powe riulNew Multi. tube Miraco gets, 
long distance on 
loud speaker. Set, 
ONLY . . $óreta 
FREE! Literature on Lo. 
Is, new low pries. testimonycof 

users and SPECIAL. 
prices. 

Write: 
MIDWEST RADIO CORP'N 

Pioneer Builders of Seta 
404E E. 8th St. Cincinnati O. 

AGENT 
USERS 

WANTED 
Write s 
discounts. 
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= A 110-Volt Filamentless 
? 3 Tube 

(Continued from page 1547) 

diameter, so as to include the cylindrical 
grid and plate elements. The inner face 
of the thimble is coated with the electron - 
emitting compounds and the heat is applied 
to the thimble from without, instead of from 
within. The chief advantages and differences 
of the second type over the first type are: 

(1) . It may be made more compact. 
(2). It contains much less glass in its 

construction and may be almost entirely 
covered over with the metallic shell shown in 
Fig. 6, and hence it is practically non - 
breakable, 

(3). The most remarkable feature of 
type two is that any source of heat may be 
used to heat the thimble of this tube; for 
instance a gas burner or an alcohol lamp 
may be conveniently used. In fact, the 
author used a Bunsen burner in exhausting 
and operating one of these tubes, very satis- 
factorily. 

One possible disadvantage of the second 
type of tube, as compared with the first, is 
that it takes approximately 75 per cent. 
more energy to heat it. To make this 
statement more concrete, the first form of 
tube operates on about 15 -watt input energy; 
and even this is materially cut down in the 
latest designs. Hence the total wattage re- 
quired to operate the average 5 -tube set 
will be not much more than 50 watts ; where- 
as, with the second type of tubes, the energy 
consumption will be more nearly 85 watts. 

It is impossible in this article to go into 
a technical discussion of the characteristics 
of these tubes, and reproduce the curves 
obtained in laboratory tests. Suffice it to 
state that the operating characteristics of the 
latest designs of the Type 1 tube, are ap- 
proximately the same as those of the best 
201 =A tubes now made. - Of course, the 
design of a tube of this type is extremely 
flexible, but standard characteristics were 
chosen for convenience. It is worth calling 
attention to the fact that with a thimble - 
cathode of the proportions used in these 
tubes, it is very easy (in fact almost unavoid- 
able) to obtain quite low values of plate 
impedance ; hence in order to keep the mutual 
conductance within the range of the ordinary 
tubes, is necessary to make the amplifica- 
tion constant also rather low. 

1111.M 11 ,, , ,.,a,,,.n,,,,,ee 11,,,n,n,n,nn,,,,n.n 

Problems of a Radio 
Program Director 
(Coñtinued -frosn page 1535) 

should he arrange to present his trios, quar- 
tettes, and other chamber music, his sym- 
phonic orchestras, his grand opera presenta- 
tions ? Shall they be given without explana- 
tion, without setting; or do they need some- 
thing else which will open the mind, and 
arouse the imagination of the listener? 

It is one thing to plan to present grand 
opera, symphonic music, concert programs. 
The next thing is to find the artists. The 
big artists are engaged with the opera com- 
panies, their contracts forbid them to broad- 
cast. Or if they are not with the opera 
companies, they are demanding huge fees. 
What inducements can be offered to bring 
them to the station, to devote the time to re- 
hearsals and performances? 

Then, after the music, comes the theatre. 
How shall he bring in the theatrical com- 
panies, and induce the members of the casts 
to come up after their heavy performances ? 
What shall be selected from the play, what 
is good in the play, what is interesting to the 
listeners? And so on down the line, ad 
infinitum. 
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Unfailing `B" Power 

GUARANTEED 
TWO YEARS 

Stops all worry about "B" 
Battery supply. Makes your 
set work better and more pow- 
erful -100 Volts and more. 
Clean, compact unit. 

WRITE TODAY FOR OUR 
BIG CIRCULAR "R" 

BRANT BATTERY CO. 
1622 W. 16th St., Los Angeles, Cal- 

/40 .1MP-/,-;1P--/I 

Are Your Variable 
Condensers Dusty? 

Size 
of 

Bellows 
16 

inches 
Long 

You will not get satisfactory 
results if you allow dust to 
collect between the plates of your variable condensers. 
You can thoroughly, quickly, 
safely and easily remove the 
dust in your set with the 

LITTLE MARVEL 
RADIO BELLOWS 

Special rubber tip prevents 
damage from contact. Fre- quent use of the LITTLE 
MARVEL keeps your set at its highest efficiency. 
Sent Postpaid anywhere in 
U. S. upon receipt of $1.50. 
Money refunded if not satis- factory. 
J. C. CHRISTEN MFG. CO. 
121 Dock St. - St. Louis, Mo. 

TO JOBBERS AND DEALERS: 
WRITE FOR OUR PROPOSITION 

Buy 
ow 
ay 

later 

It's Easy to Build Things 
Do ripping, mitering, grooving, tenoning, rabbeting and other operations with speed and accuracy on the 

SOICE -CRANE JUNIOR SAW 
Build radio cabinets, furniture, toys, novelties, etc. with this compact, practical machine. All metal con- struction. Attaches to light socket. Sold with or without.motor and 

pass. A quality 
machine at low 

price. 

Write for complete information on 
Boice -Crane Bench 
Saws, Jointers, 
Band Saws - a n d 
Motors. 

W. B. & J. E. Boice, 805pB Toledo, O. 

ELECT R\P 
Certified Radio Parts 

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. 
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THEY CAN'T SING -AND WILL SING 

Of course, the program director is as- 
sailed by thousands of offers. Here are men 
and women who have the greatest subjects 
in the world -so they think -and so their 
friends sometimes think. Important officials, 
associated with companies in some way doing 
business with a station or its associate com- 
panies, have their favorites whom they want 
to put on the air. How to eliminate these is 
another problem of the program director: 
how to know how to drop what is not es- 
sential or of sufficient interest. 

There may be something extremely inter- 
esting, entertaining, important, on the pro- 
gram ; how can we let the public know about 
it ? -there is another question. How make 
the newspapers realize that here is an offer- 
ing which deserves attention? 

I mention some of these things because, 
as our listeners coming behind the scenes at 
WRNY would quickly realize, what is pre- 
sented on the air is not haphazard, is not 
without its advance development and prepa- 
ration. Fifteen minutes and a whole idea 
has come and gone. You have heard it- 
you have forgotten it ; and yet weeks and 
months have gone into the development of 
that fifteen minutes. Often listeners are 
entirely too off -hand with their attitude 
toward that which they hear on the radio. 

WHAT YOU OWE TO RADIO 

To be sure it is given to them. It comes 
from this station, that station or the other 
station. You can tune in to any station at 
any time, or tune it out at any time. Imag- 
ine that you could walk down Broadway in 
New York, or State Street in Chicago, and 
into any theatre at will ; and walk out again 
without any payment, or even "I thank you." 
Imagine that ! And yet that is your situa- 
tion on the radio. 

It, therefore, becomes not only your privi- 
lege but your duty to help -help the program 
director, help the artists, help the stations - 
not only WRNY, but every other station. 
Otherwise, radio is going to m ake us en- 
tirely too lazy, too indifferent, to our own 
responsibilities. 

I am reminded of the statement once made 
by a public speaker who said : "The reason 
I object to socialism is not that it divides 
property and gives a closer and equal divi- 
sion of opportunity, but because it fails to 
carry with it a division of responsibility. If 
socialism will say to me, `Yes, let us divide 
property, but let us also divide duties and 
work,' I would be for socialism to the last 

140 Non -Technical 
1 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 May Issue of 

"Science and Invention" 
Magazine. 

Radio Entertainment of the Future, by Jack 
Milligram. 

How a Vacuum Tube Operates, by Abner 
i J. Gelula. t The Radio Constructor -How To Build a 

Highly Efficient Short -Wave Receiver, by 
Leon L. Adelman, 2AFS and Alfred R. 
Marcy, 2DK. 

Experimental "D" Coil Couplers, by Her- 
bert E. Hayden. 

Radio Oracle -Radio- Questions Answered. 
Radio Wrinkles. 
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Interference Eliminator 

oN 

$1 
POSTPAID 

Separates 
crowded 

wave lengths 
Cuts out 

bothersome 
interference 

Connects 
from aerial 
wire to set 

Give Your Receiver 
a Chance 
Day by day radio reception is becoming more in- 
volved -few sets are built for wide distribution of 
stations -crowding results. 
This amazing eliminator attached to your aerial 
wire, gives your set a chance, it enables you to 
select stations at will. You get one station at a 
time, the one you want and tuned in loud and clear. 
Helps in all sets. Requires no extra tubes or bat- 
teries. Put this eliminator on your set to -day and 
note the amazing improvement. Installed in a mo- 
ments time. 
Price $1.00 Post -Paid. Money Back Guarantee. 

STEINITE LABORATORIES 
127 RADIO BLDG. ATCHISON, KANSAS 

POSTPAID 

e/. 
Mfrs. Famous 1,500 Mi. Steinite -l- 
Tube Set, $6; Long Distance Crystal 
Set, $6; Steinite Crystal 50e- 

Three for SI 

Steinite 5 -Tube $2975 
Set 
Free Descriptive Literature on Re- 

quest. 

The 
No.136 -C Control 

Use 

of your tube filament is very es- 

sential. The life of a tube is 

shortened if burned too high. 

a Jewell High Resistance Voltmeter No. 135 -C, supplied 

with cords, plug and adapter for plugging into jacks on panels 

of Radiola, Victor and Brunswick sets. 

Send for Circular No. 739 

Jewell Electrical Instrument Co. 
1650 Walnut St. - Chicago 

AirThe 
New Magazine 

f Scientific Fiction 
JUST OUT 

(See full page ad, this issue) 

NEWEST 1926 EDITION 

Shows the latest circuits, the new °st develop- 
ments in radio at startlingly low prices. Get 
the parts YOU want here and save money. /C Y.q 
The best in parts, kits, sets and supplies. 4rq 0 
Orders filled same day received. Write 
for free copy WOW; else please send names of one or more 
radio fans. 
BARAWIK CO., 102 -142A So. Canal St., Chicago, U.S.A. 
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Radio Dealers 
and 

Service Men 
ATTENTION! 

How do you 
test a Radio Set? 

Do you tune in some local station 
that is so powerful that any set will 
give good results? Do you tune in a 
distant station without knowing the 
receiving conditions of the locality 
where the set is located ? Do you test 
the tubes and battery and assume that 
the set is O. K.? 

The 
"SUPERUNIT" 

Set Tester 
answers these questions 

It measures 5 x 6 % ", contains no 
batteries whatever .and operates direct 
from the house lighting current. It 
will provide a clear audible note and 
can be set to radiate on. any wave 
length from 200 to 600 meters. The 
dial is calibrated and the wave can 
be detected by an average set at a 
distance of 100 feet. This device con- 
tains no movable parts, except a vari- 
able condenser. 

Sent C. O. D. subject to inspection for 
$6.75 

Hanscom Radio Devices 
Woonsocket, R. I. 

Manufacturers of the S -C Capacity Element, 
an ideal device for single control licensed 
under Hogan's patent No. 1,014,002. 

You Can Succeed in Radio-- - 
He Did! 

Richard Leach, only 21 
years old, graduated six 
months ago from the 
"Y" Institute and is 
now Chief Radio Opera- 
tor on the big S.S. Peter 
H. Crowell- seeing the 
world in a pleasant and 
profitable job. 
Radio offers the same 
opportunities to you. 

Learn Radio at home in 
spare time or at our big , 
School in New York City. Courses for Radio Operators, Mechanics, Broadcasting, Deal- ers, etc. - - 

Write now for FREE Booklet, "Opportunities in Radio" 
Y. M. C. A. RADIO INSTITUTE 

158 East 86th St. New York City 

Insure your copy reaching you each month. Subscribe to RADIO NEWS - $2.50 a year. Experimenter Publishing Co., 53 Park Pl., N. Y. C. 

degree." Radio listeners can help radio 
broadcasting and radio development by devis- 
ing a way of aiding program directors and 
artists in lieu of the fact that they cannot 
pay for their entertainment under the pres- 
ent system. 

RECENT ACTIVITIES AT WRNY 
The hero of the "President Roosevelt," 

Captain George Fried, paid a visit with his 
entire retinue, to the studio of WRNY. 
Captain Fried spoke feelingly about the 
American merchant marine and the need for 
its development; and Mrs. Fried made her 
only public address over the radio. In re- 
membrance of the occasion, WRNY will 
present Captain Fried with a gold embossed 
memento, which -he will receive on his return 
to New York. WRNY broadcast also the' 
reception to Captain Fried in the Winter 
Garden and in the ballroom of the Roose- 
velt. 

The RADIO NEWS Prize Play, "The Hid- 
den Witness," was effectively presented by 
the Radio Theatre Players, under the direc- 
tion of Al. Rigali. 

Among the - newcomers to WRNY are 
Richard Hageman, one of the world's 
greatest conductors ; Lazar Samoiloff, 
teacher of eminent artists such as Rosa 
Raisa and others ; A. Seismit -Doda, Julian 
Huarte, the Spanish composer, Victor Witt- 
genstein, Madelaine Braid, Claude Warford, 
and Sergei Klibansky; and so on through a 
long list of eminent names. The pipe organ 
has been added to WRNY's instrumental 
series. Rock Ferriss, who is the conductor 
of these organ recitals, has been chapel 
organist at Princeton Universty. 

In the "Up and Down Broadway" Review, 
the Yiddish Art Players, producing the 
famous success, "The Dybbuk," broadcast; 
as did the cast of "A Weak Woman," "Port 
o' London," and other companies. 

The Catholic Circle brought Father 
Wynne; the Jewish Circle, Dr. Lee 
Frankel ; and the Protestant Circle got under 
way with the Rev. Mr. Megaw. 

Many interesting novelties were added on 
Novelty Night, which included a Lincoln's 

- -GOSH7 
I DON'T KNOW 

WHAT'S WRONG 
WITH THIS SET 

A Pretty Poor Rectifier 
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1 12-Cell- 24-Volt 
StoragelB'Battery 
Positivelygiven free witheach 
Purchase of a WORLD "A" 
Storage Battery. You must 
send this ad with your order. 
WORLD Batteries are famous 
for their guaranteed quality 
and service. Backed by years 
of successful manufacture and 
thousands of satisfied users. 
Equipped with Solid Rubber Case, ance against acid and leak- age. rave 60 per cent and geta 
2 -Year Guarantee 
Bond in Writing wo11LIl B.t Approved 

tall their friends." Thate e P beat proof and Listed of performance. Send your order in today. Solid Rubber Case Radio Batteries 
6 -Volt, 100- Amperes . . $11.25 
6 -Volt. 120 -Amperes. 13.25 
6 -Volt, 140- Amperes . . 14.00 

Solid Rubber Case Auto Batteries 
6 -Volt, 11 -Plate $11.25 6 -Volt, 13 -Plate . . 13.25 12-Volt, 7 -Plate 16.00 
Send No Money fg 1,1i:d Aga 
pwill hip day order is received, by Ex- 

rase C. O. D. subject to yu r examination on arrival. FREE B" Battery included 

as Standard 
by Leading 
Authorties 
including Radio 
ewe 

tories, Popular 
Science 

of Steed - 
RRaadie Labora- 
tories 

La 
, Radio 

Broadcast Lab - 
Extra Offen 5 per cent discount for cash oratories Radio 
in full with order. Buy now end get a guar -Tin the Dome, 
anteed battery at 60 per cent saving to you. °°d Le1e2. Inc. 

WORLD BATTERY COMPANY 1219 S0. Wabash Ave., Dept. io CHICAGO. ILL. 
Set your Radio Dial at 
210 meters for the new 
1000 w. World Storage 
Battery Station WSBC, 

l'ORAGE BATTERIES ñóuncemen 
sátch for an- 

sWFJ1F 6f WJSigliJtK60sKFAr .+ 

órld 
16O. a 4100.Weekly 
1eninn 4010 550 Meter set 

Spare Time Profits -No Capital 
Public wants this Amazing New Set. Coast -to- 
coast reception. Receives all waves, 40 to 550 meters. Shot sub -panel makes assembly quick and 
easy. We need distributors everywhere. Demon- stration sells. we carry stock. Set sells at half store prices. $60 to $100 weekly easily made. 

FIVE TUBE DEMONSTRATOR FREE with 
unit/ n_ RADIO TRAINING 

Our Special Plan trains u yo 
.........._r -I in Radio -gives you a Free \ 2.7íG ) ! !. Demonstrator Set and ap- 
" -' -"-" - points you as distributor. 

Th-' "entire cost ¡Bless than regular dealer's price for 
Set alone. Hundreds are making big money in spare time. Get started now while territory is still open. Write Today! Don't miss this opportunity to make a fortune in Radio. Get complete training and sales plan Free! AMBO ENGINEERING INSTITUTE 2632 Prairie Avenue Div. 12. E Chicago, Illinois 

OHIOMotor 

Generator 
CHARGER 

A real Motor-Generator with no bulbs to 
break -no chemicals to renew -no contacts to 
burn. Charges in one -third the usual time or 
several batteries in parallel. Capacity 3 to 18 
amperes at 6 to 10 volts. Also made up to 250 
volts. Merely hook to light socket -Fully au- 
tomatic- Weighs 60 lbs. -lasts a lifetime -In 
writing state if wish to charge both "A" and 
"B" Batteries. 

Satisfaction guaranteed or money back. 

THE OHIO ELECTRIC 6- CONTROLLER CO. 
5907 MAURICE AVENUE + CLEVELAND, OHIO. 

LEARN THE CODE AT HOME 
THE OMNIGRAPH 

THE OMNIGRAPH Automatic Transmitter will 
teach you both the Wireless and Morse Codes - right in your own home -quickly, easily and inex- 
pensively. Connected with Buzzer, Buzzer and 
Phone or to Sounder, it will send you unlimited 
messages, at any speed, from 5 to 50 words a minu'e. 
t'Hhl 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.S. Govt. -in fact, 
the Dept. of Commerce uses the OMNIGRAPH to 
test ell enniirants applying for a Radio license. The 
OMNIGRAPH has been successfully adonted by the 
leading Ilniveraities. Colleges and Radio Schools. 

Send for FREE Catalog describing three models. DO IT TODAY. 
THE OMNIGRAPH MFG. CO., 15 HUDSON STREET, NEW YORK CITY If you Omis a Radio Phone set and don't know the code -you are missing most of the fun 
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Day Birthday program, a Poets' Symposium, 
and the "Presidential Inaugurals." Per- 
haps you listened in when Texas Guinan 
and Vincent Lopez and nearly fifty other 
popular entertainers were on the air. 

The Debut Hour is now under way. Each 
Monday night new talent is presented to 
WRNY's radio audience and the feature, in- 
augurated only recently, has become a very 
popular one. 

I will see you again next month. 

New Developments In 
,Radio Apparatus 
(Contiuucd from page 1545) 

should look closely at the other end of the 
meter scale before he cries; for there he 
will find a scale having three colors instead 
of the familiar figures. These colors are 
green, yellow and red; and if.he is familiar 
with railroad signals he will find a similarity. 
Beneath the green section of the scale is 

marked "Full ;" beneath the yellow strip will 
be found " %," and under the red part, which 
is universally known as Danger, is found 
"Too Low." The needle of the meter is 

sent to that end by merely pushing the small 
button in the middle of the meter. So with 
one of these meters installed on a receiver 
there really is not a great deal of excuse for 
not knowing the condition of a storage bat- 
tery. 

The other small meter is one of the more 
familiar type. This is also mounted on the 
front of the panel, is used to determine the 
amount of voltage at the terminals of the 
"A" and "B" battery, depending on the 
manner in which the meter is connected. 
This type of meter can he obtained in sev- 
eral different ranges, for reading the volt- 
age, as well as the current delivered by a 
Lattery. 

The largest of the meters in the illustra- 
tion should delight the heart of an experi- 
menter, for it is really five meters in one. 
fly connecting leads to the different binding 
posts two voltages can be read, 0 -7.5 and 
0 -150. The current ranges are 0 -15 milli- 
amperes, 0 -75 milliamperes and 0 -7.5 am- 
peres, these being about the only ones needed 
by the experimenter in the radio field. 

The person who is familiar with meters 
in general will wonder, where is the switch 
to throw the different resistances, that are 
necessary, into the circuit? This switching 
is taken care of in quite a unique manner. 
The outside rim of the round meter case is 
knurled, providing a grip to turn the case. 
This is the only switch that is necessary. 
An arrow on the side of the case indicates 
the voltage or the current to be read. For 
instance, suppose we wish to test the voltage 
of our "B" battery. We will connect the 
leads to the two binding posts marked 150 
volts and turn the meter case until the arrow 
points to the same designation. The reading 
of the battery will be found on the upper 
scale of the meter, which is 0 -150. 

The intelligent use of batteries should be 
cultivated by the radio fan. These little 
instruments are not so very expensive, and 
upon several occasions we have been repaid 
the price of the meter, many times over, in 
the saving of tubes. After a set is built, 
a voltmeter is a mighty handy instrument 
to have, in order to check up on the wir- 
ing and see that we are not trying to light 
the tubes with 90 volts or something equally 
foolish. 

NEW QRA'S 
5WC -J. B. Gaines, 203 S. Clinton St., 

Dallas, Tex. 
4AAD (portable) 4MC-J. H. Shaw, 

765 Bonnie Brae Ave., S. W., Atlanta, Ga. 
All qsl's answered promptly. Am using 
one 203 -A and one 202. 

2AHU- Benjamin L. Berger, 166 
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NATIONAL Velvet Vernier DIAL 
Type B, Variable (Patent Pending) 

Positive Control -Easily 
Mounted 

"The Dial You Love to Touch" 

YOU control the reduc- 
tion ratio with this new 

NATIONAL Type B, 
Velvet Vernier Dial. And 
what a difference in the 
tuning of your set! You'll 
be astonished. 
Easily mounted on the 1 -4 in. 
shaft of any standard type of 
variable condenser. A screw 
driver is the only tool you need. 

It has the same velvety smooth- 
ness, the same freedom from 
backlash, the same mechanical 
drive as the NATIONAL's 
famous Type A dial. 

Write for Bulletin 109RN 

NATIONAL COMPANY, Inc. 
W. A. READY, President 

110 Brookline Street, Cambridge, Mass. 

EM VO X 
FhXE.D CONDENSERS 

"Built to be Better" 
AEROVOX WIRELESS CORPORATION 
489, 491, 493 Broome Street New York City 
BRANCH OFFICES: Chicago, III., 53 W. Jackson Blvd. Boston, Mass., 104 Portland St. 

Cincinnati, Ohio, 304 Palace Theatre Bldg. Las Angeles, Cal., 324 N. San Pedro St. 

LEARN 
Great Shops 

of Coyne. Complete 
in 3 months. Massive 

electrical equipment. 

Free Railroad Fare 
r Flier morti e Special limited offer. Alita aad Radio 
Gooses FItEÉ. ctricar Bio Free Cotolov. Act now. 

Coyne Electrical School -Dept. 5945 
1300.1310 W. Harrison Street Chico _ 0 Ir ,noia 

YOU CAN GET 
Gater reflex or crystal set = v 
reception if you use the M 3 

BROWNLIE - - -m _( 
VERNIER DETECTOR 

$2.00 At your dealer or Direct. 
ROLAND BROWNLIE & CO. 

20 Saunders St. Medford, Mass. 
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Less wiring - 
Fewer losses 

Pull, clear, rich tone depends first of all, 
upon careful, compact wiring. AIIPER1TE 
eliminates complicated wiring, avoiding 
leaks and losses. 

Used As Standard Equipment In 

WALKER 
VICTOREEN 
RECEIVER 

Price $1.10 complete with mounting 
Write for free hook -ups 

- diall amp any 
Dept. R.N.-5 50 Franklin St., N. Y. City 

PERITE Faun .. 6.. PAT QFC 

The "SELF ADJUSTING "Rheartat 

Montgomery Ave., Irvington, N. J. 5- 
watt CW on 40 meters. All cards qsl'd. 

2APU -Sam Lesser, 877 S. 20th St., 
Newark, N. J. 5 watts on 80 and 40 
meters. Reports appreciated. All cards 
qsl'd. 

2ADE- Joseph Morrow, 2230 Seventh 
Ave., Astoria, L. L, New York. 

2AIT- Richard Dupont, 445 Grand 
Ave., Astoria, L. I., New York. 

2ALQ -Henry Kashowitz, 938 Long- 
wood Ave., (Bronx) New York. 

2AMH- Benjamin H. Russ, 642 Fox 
St., (Bronx) New York. 

2ASJ- Charles E. Spitz, 2382 Chaun- 
cey St., Astoria, L. I., New York. 

2KG -John T. Guymow, 2382 Chaun- 
cey St., Astoria, L. I., New York. 

3AHH- Charles E. Spitz, Blairstown, 
N. J. 

8BAI- Corporal Charles E. Spitz, 
Citizens' M. T. C., Plattsburg Barracks, 
Plattsburg, N. Y. 

Station 

WRNY 
NEW YORK 

258.5 Meters -.1160 kilocycles 
is owned and operated by the 
publishers of this maga3ine 

Our Editors will taint to you 
several times every week- 

See zgoùr Newspaper 
for details 

TUNE IN ON 
WRNY 

Battery Prices 
SMASHED! 

To Consumers Only 
Here is a real battery quality, 

guaranteed to you at prices 
that will astound the entire bat- 

' tery -buying public. Order Di- rect From Factory. Put the 
Dealer's Profit in your own pock- 

et. You actually save much more 
than half, and so that you can be 

convinced of true duality and perform- 
ance we give a Written 2-Year Guaran- 
tee. Here is your protection! No need to 
take a chance. Our battery is right -and 
the price is lowest ever made. Convince 
yourself. Read the prices! 

Auto Betteriçs Radio Batteries 
6Voit,11 Plate, $5.50 eveit,leo Amp. $8.50 
eVeit,13 fiat°, $10,25 6Voit,120 Amp. $10.25 

72Volt, 7 Plate., $11.75 6Volt,140 Amp. ti 1.75 Buy Direct -Send No Money 
We ask no deposit. Simply send name and ad- 
areas and style wanted. battery will be shipped - 

e d ywe receive your order Express C.Ó.D. 
subject t your examination 

arrival. on Our guarantee 
aceompanieo each battery. 
We allow diaconat 
for cash in full with or- 
der. You cannot lone! 
S l b your order today 

ARROW BATTERY CO. 
Dept.6 . 1218 So. 
Wabash Ave..Chicago 

1926 
BARAWIK'S 1926 EDITION 

Shows the latest circuits, the news develop- 
ments in radio at startlingly low pr ces. Get 
the parts you want here and save money. 
The best in parts, kits, sets and supplies. 
Orders filled same day received. Send 
coupon for free copy NOW ; also please send names of one 
or more radio fans. 
6ARAWIK CO., 102 -142A So. Canal St., Chicago, U. S. A. 

BARAWIB CO., 102 -142A So. Canal St., Chicago 1 
Send me free cony of the new Barawik Radio Cata- 

log and Builder's Guide. 

Name 

Address 

Friend 
Address 

AMPLION 
FOR BETTER RADIO REPRODUCTION 

STANDARD FREQUENCY SIGNALS 
THE Bureau of Standards transmits, 

twice a month, radio signals of definitely 
announced frequencies, for use by the pub- 
lic in standardizing frequency meters (wave - 
meters) and transmitting and receiving ap- 
paratus. The signals are transmitted from 
the bureau station WWV, Washington, D. 
C., and from station 6XBM, Stanford Uni- 
versity, California. 

The transmissions are by continuous -wave 
radio telegraphy. The signals have a slight 
modulation of high pitch which aids in their 
identification. A complete frequency trans- 
mission includes a "general call," a "stand- 
ard frequency signal," and "announcements." 
The "general call" is given at the beginning 
of the 8- minute period and continues for 
about 2 minutes. This includes a statement 
of the frequency. The "standard frequency 
signal" is a series of very long dashes with 
the call letter (WWV or 6XBM) inter- 
vening. This signal continues for about 4 
minutes. The "announcements" are on the 
same frequency as the "Standard frequency 
signal" just transmitted and contain a state- 
ment of the frequency. An announcement of 
the next frequency to be transmitted is then 
given. There is then a 4- minute interval 
while the transmitting set is adjusted for the 
next frequency. 

The signals can be heard and utilized by 
stations equipped for continuous -wave re- 
ception at distance within about 500 to 1,000 
miles from the transmitting stations. In- 
formation on how to receive and utilize the 
signals is given in Bureau of Standards Let- 
ter Circular No. 171, which may be ob- 
tained on application from the Bureau of 
Standards, Washington, D. C. Even though 
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UNION SUPER 5 
TUNED RADIO FREQUENCY 

LONG DISTANT 
RECEIVER 
Was $75.00 

NOW $27,5® 
in beautiful 7x18 Cabinet 
Satisfaction Guaranteed. 
DELIVERED FREE IN U. S. 
LITERATURE ON REQUEST 

UNION SERVICE COMPANY 
Morris Heights P. 0. - New York, N. Y. 

AAB Baflery # Charger ONLY 
SATISFACTION GUARANTEED 

Trickle Charges any 
type of storage A or B 
battery, or auto battery, 
using a few cents worth of ordinary 
house current. Cannot 
injure battery and lasts 
for years. Complete di- 
rections enclosed -any- 
one can operate. No 
"Extras" to buy. 
Why pay $10.00 to 

$18.00 for a charger when you can get this 
splendid GUARANTEED R. B. Charger by 
mailing us two dollars (bills, money order, 
check or stamps). Charger will be sent post- 
paid. Act at once. TODAY. 
R. B. MANUFACTURING COMPANY 
Dept. 18, 308 East Third, Cincinnati, Ohio 

MRC - STATION LOG AND 
WAVE LENGTH FINDER 

Now you can easily adjust your set exactly to the 
wave- length of the station you want to hear - 

Greatly simplifying tuning. 

Can be placed either above or below any dial not over 
4 inches in size. Very simple to attach; no tools needed. 

MADE OF HIGH GRADE BRISTOL BOARD 
SENT POSTPAID 25c Each or 3 for 511c 

MUELLER RADIO COMPANY 
533 Bush St. Toledo, Ohio 

"Lighting Fixtures" 
READY TO HANG 

(Direct from .Manufacturer) 
Completely wired including glassware 

Send for new Catalogue No. 27 
(Jost reduced prices) 

Special Proposition to Dealers 
ERIE FIXTURE SUPPLY CO. 

STATION R ERIE, PA. 

1 

t 

WANTED : -Copy of Book "Ages of 
Ice and Creation." State price and 
condition. H. W. Secor, c/o Science 
and Invention, 53 Park Place, New 
York City. - - 
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WM MAY, 1926 

In This Issue: 
"A TRIP TO THE CEN- 
TER OF THE EARTH," 
by Jules Verne. This book, 
comparatively little known, 
is one of the most import- 
ant of Verne's works. It 

holds your interest from beginning to end, 
and is by far the greatest work of its 
theme, namely the exploration of the earth's 
center, that has ever appeared. . 

"THE CRYSTAL EGG," by H. G. Wells. 
One of the most amazing tales ever written 
by Wells. A story you will long remember, 
by this master of scientifiction. 
THE RUNAWAY SKYSCRAPER," by 

Murray Leinster. A story of the Fourth 
Dimension, in which the 50 -story Metropol- 
itan Life skyscraper vanishes into the Fourth 
Dimension. One of the most surprising 
tales we have ever read. 
"WHISPERING ETHER," by Charles S. 
Wolfe, a radio story that holds your inter- 
est and is responsible for a good deal of 
gooseflesh, and chills running up and down 
your spine. 

"OFF ON A COMET," by Jules Verne 
(conclusion). 
A number of other short stories by well- 
known scientifiction writers. 

Be sure! to get your copy today. 

The magazine is edited by Hugo Gems- 
back. 

PRICE 25c PER COPY 
AT ALL NEWSSTANDS 

only a few points are received persons can 
obtain as complete a frequency meter cali- 
bration as desired by the method of gen- 
erator harmonics, information on which is 

given in the Letter Circular. 
The schedule of standard frequency signals 

from both the Bureau of Standards and 
Stanford University, is as follows : 

Schedule of Frequencies in Kilocycles 

(Approximate wave -lengths in meters in 
parentheses.) 

Time* April 20 May 5 May 20 June 5 June 21 

10:00 to 125 300 550 1500 3000 

10:08 p. in. (2400) (1000) (545) (200) (100) 

10:12 to . 
133 315 630 1650 3300 

10:20 p. m. (2254) (952) (476) (182) (91) 

10:24 to 143 345 730 1800 3600 

10:32 p. m. (2097) (869) (411) (167) (83) 

10:36 to 155 375 850 2000 4000 

10:44 p. m. (1934) (800) (353) (150) (75) 

10:48 to 166.5 425 980 2200 4400 
10:56 p. m. (1800) (705) (306) (136) (68) 

11:00 to 205 500 1130 2450 4900 

11:08 p- in. (1463) (600) (265) (122) (61) 

11:12 to 260 600 1300 2700 5400 

11 :20 p. m. (1153) (500) (231) (111) (55) 

11:24 to 315 666 1500 3000 6000 

11:32 p, m. (952) (450) (200) (100) (50) 

*Eastern standard time for W W V, Washington, 
D. C. ; Pacific standard time for 6XBM, Cali- 

fornia. 

SEE HERE! IF YOU 
THINK I'M GOING TO 

KEEP WALKING AROUND 
ON THESE SPRINGS YOU'RE 

BADLY MISTAKEN 1 

noR ME4 u 

Being the owner of a super -selective receiver, 
which the slightest jar detunes, Mr. Jones con- 
ceives the idea of equipping everything and 

everybody with springs. 

1613 

Item 11A, Type MG -343S output 1000 volts, 300 watts, an efficient and compact Power Supply 

for one or two 50 watters. This machine is built ruggedly yet designed to take a minimum 

of space. It is a machine that not only will stand the kicks of hard usage but will also give 

your Station a kick that will turn the Q. R. Z.'s into Q. S. A.'s. 

ELECTRIC SPECIALTY COMPANY 
Manufacturers of Motors, Generators, Motor -Generator Sets, Dynamotors and Rotary Con- 

verters for all radio purposes. Have you got your copy of Bulletin 237B and ESCO Filter 

facts? If not, write for them. 

TRADE 6 ESCO 9 9 MARK 

211 South Street Stamford, Conn. 

You Will Make a Big Mistake 
If you buy a radio cabinet without first getting our free catalogue. 
Made in hardwood mahogany finish or solid black walnut. Choice 
of 71/2 or 10 inch depth same price. Full length piano hinge and 
lid support, both nickel plated. Baseboard free. Beautiful cab- 
inets in rubbed finish. We sell Loud Speaker cabinets complete 
with grille and silk ready for your favorite unit. 

The Southern Toy Company, Inc. 
Dept. N Hickory, North Carolina 

Price 

76e Standard Radio7extfook 

WIRELESS COURSE 
2,0 LESSONS 

S.GEP SBACK 
A.LESCARBOURA 
i,' H V(! SECOR 

/2rö Ed /Non 

ana__ =nln yod 

ï 

cXPEttIMEì4TER?llBUSHIM ï 

$2.00 

The Standard Radio Textbook 
12th EDITION 

264 Pages of Radio -500 Illustrations. 
Size 6 x 9 Inches -DeLuxe Binding. 

Genuine Gold Stamped -Round Corners. 

EXPERIMENTER PUBLISHING CO., Inc. 
New York, N. Y. 53 Park Place 
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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. 

1 

E. 

Objectionable or misleading advertisements not accepted. Advertisements for the July issue must reach us not later than May 1st. 

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION 
EXPERIMENTER PUBLISHING CO INC 53 Park Place, New York, N. Y. E 
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Agents Wanted 

Big Money and fast sales. 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. 

Guaranteed Genuine Gold Leaf Letters anyone can put on 
store windows. Large profits, enormous demand. Free 

samples. Metallic Letter Co., 422 N. Clark, Chicago. 

Big Money -fast sales; every owner buys gold initials for 
his auto. You charge $1.50, make $1.44. Ten orders daily 
easy. Samples free. World Monogram, Dept. 27, Newark. 
N. J. 

One Agent sold 160 quick action Morey Rim Tools in 3 
days. Profit $1.25 tool. Another 13 of 15 demonstrated. 
For live agents. L. Morey Rim Tool. Co., Blissfield, Mich. 

Architecture School 

Wanted- Building- Draftsmen. Train at home, in spare 
time, to be a Building- Draftsman. Big demand means big 
salaries and steady work. Get into Building, America's 
$7,000,000,000 industry. Keep right on with your present 
work. We train you by mail. Free Trial Lesson and Blue Print plans to show you how easily and quickly you con 
learn. Get into the $3,000 to $10,000 salary class. Write 
for Free Lesson, Blue Prints and catalog. All free, no 
obligation. Chicago Technical College, Dept. 1085, 118 E. 26th St., Chicago, Ill. 

Aviation 

Boys -Get a three -foot model aeroplane free. Write to 
Aero Shop, 3050 Hurlbut Ave., Detroit, Mich. 
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Books 
Mystify Your Friends, become a master of magic, POP - 

4ILAR MAGIC. 116 page book contains hundreds of magic 
and spirit tricks, 500 illustrations. Price 50e. Sold 
everywhere. Experimenter "Pub. _ Co.; Inc., 53 Park Place, 
N. Y. 

Amazing Stories, the newest story magazine. Scientific 
Novels; issued every month, size 9x12 inches. Special year- 

- ly subscription offer $2.50. Experimenter Pub. Co., Inc., 
53 Park Place, N. Y. 

Radio Trouble Finder,- a new book to keep near your 
set; simple charts tell how to locate and correct all troubles. 
52 pages, 0x9, illustrated. Price 25c. The Consrad Co., 
Inc., 64 Church St., N. Y. 
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Builders School 

Become a Builder. The World's Big Pay Field- Build- 
ing. Be an estimator, superintendent, or have a contracting 
business of your own. Train at home, in spare time, to earn 
$5,000 to $20.000 a year, or more. No matter what your 
job is now- there's a big opportunity for you. A virgin 
field with no overcrowding. Free book, "How to Read 
Blue Prints." actual Blue Print Plans and Catalog sent 
free. Fee how quickly and easily you will learn this fas- 
efnoting big -pay profession. If you are earning less than 
$75 a week, write us now. Send for free books and Blue 
Print Plans today! Chicago Technical School for Builder:. 
Dept. 2773, 113 E. 26th St., Chicago. Ill. 
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Business Opportunities 

Free Bank. Start little Mail Order Business. Pier, 996 
Cortland Street, N. Y. 

Reseonslble manufacturer wants competent men to manage 
office and salesmen. 8300 to $1500 necessary; will allow ex- 
penses to Trenton if you qualify. Address Manager, 536 
Forst Richey Bldg., Trenton, N. 5. 
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Chemistry 

Learn Chemistry at Home. Dr. T. O'Conor Sloane, 
noted educator and scientific authority, will teach you. Our 
home study correspondence course fits you to take a position 
as chemist. See our full page ad on page 1585 of this issue. 
Chemical Institute of New York, 66 W. Broadway, New York 
City. 

Experimenters. Chemical Apparatus -Radio catalogs. 
1000 illustrations. Price 25c, refunded on $5.00 order. 
Laboratory Materials Company, 642 East 71st St., Chicago. 

Educational 
Used Correspondence School courses save over half. Bar - 

gain Catalogue 1000 courses free. Used courses bought. 
Students' Exchange, Dept. A, 47 West 42d St., New York. 

Help TVanted 

Detectives Needed Everywhere. Travel. Experience un- 
necessary. Write, George Wagner, former Government De- 
tective, 1968 Broadway, N. Y. 

All men- women, 18 to 60, wanting to qualify for Govern- 
ment Positions, $140 -$225 monthly, home or traveling, 
write, Mr. Ozment, 251, St. Louis, Mo., immediately. 
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Incorporations 
Delaware Incorporator, Charters; Fees Small; forms, Chas. 

G. Guyer, 901 Orange St., Wilmington, Del. 

Insects Wanted 
Why not spend Spring, Summer and Fall gathering but- 

terflies, insects? I buy hundreds of kinds for collections. 
Some worth $1 to $7 each. Simple outdoor work with my 
instructions, pictures, price -list. Send . 10 cents (not 
stamps) for my illustrated Prospectus before sending but- 
terflies. Mr. Sinclair, Dealer in Insects, Dept. 40, Box 
1424 San Diego, Calif. 

Instruction 
Learn Chemistry at Hume. 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 1585 of this issue. 
Chemical Institute of New York, 66 W. Broadway, New York 
City. 
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Miscellaneous 

Skinderviken Transmitter Button. Free tested hook -ups. 
Loud Speakers. Experiments. K Electric Co., 2 Rector 
Street, New York City. 

Homeopathic and Brochemic preparations sent postpaid to 
all parts of the world. Manual and booklets free. Halsey 
Bros. Co., 645 St. Clair St., Chicago, Ill. Established 1855. 

Indian Curios. Stone Age Specimens. Antique guns. 
Pistols and daggers from all parts of the world. Illustrated 
list: 10c. N. E. Carter, Elkhorn, Wis. 
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Motion Pictures 
Films for Toy Machines. Hart -Mix- Chaplin. Complete 

stories 1000 feet $3.50. Special 200 foot lengths $1.50 post- 
paid. Big Boys list Free. Monarch Films, Department 3, 
Memphis," Tenn. 

Motorcycles, Bicycles 
Don't Buy a Bicycle Motor Attachment until you get 

our catalog and prices. Shaw Mfg. Co., Dept. 6, Galesburg, 
Kansas. 

Old Coins 
German Gov't Bond 5,000,000 Mk, 1924, $1.50. 2,006,000 

Mk Bond 1923, $5.00. 500,000 Mk, Bill and Catalogue, 
10e. Norman Shultz, Colorado Springs, Colo. 

California Gold Tokens -Quarter Size 27 cents; half 
dollar size 53 cents. Catalogue and 500,000 German Mark 
Bill 10 cents. Alexis Mengelle, Colorado Springs, Colorado. 
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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. 

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 Instructions. Radio, Electrical, Chemical, Me- 
chanical and Trademark experts. Terms reasonable. Victor 
J. Evans & Co., 922 Ninth, Washington, D. C. 

Patents. Send drawing or model for examination and 
report as to patentability. Advice and booklet free. High- 
est references. L'est results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 644 G Street, N. W., 
Washington, D. C. 

Patents =My fee in installments. Free personal advice. 
Frank T. Fuller, Washington, D. C. 

Patents -Send for form "Evidence of Conception" to be 
signed and witnessed. Form, fee schedule, information free. 
Lancaster and Alhvine, Registered Patent Attorneys in 
United States and Canada, 269 Ouray Bldg., Washington, 
D. C. 

Inventors -who derive largest profits know and heed cer- 
taìn . simple but vital facts before applying for patents. Our 
book Patent -Sense gives those facts; free. Write Lacey & 
Lacey, 631 F St., Washington, D. C. Established 1869. 

Registered Patent and Trade Mark Attorney, formerly 
member Examining Corps, U. S. Patent Office. Washing- 
ton, D. C. Prompt Service, Write for particulars. S. 
Goldstein, 1440 Broadway, N. Y. C. 
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Patents 

Inventions Commercialized. Patented or unpatented. 
Write Adam Fisher Mfg. Co., 278 Enright St. Louis, 
Mo. 

Personal 

Lonesome -Join our club -make acquaintances everywhere. 
Big illustrated book with descriptions and photos, sent in 
plain wrapper for ten cents. Bonafide Co., Dept. 58. 
Kansas City, Mo. 

Printing Outfits and Supplies 

Print your own cards. stationery, circulars; paper, etc. 
Complete outfits $8.85; Job Presses $12, $35; Rotary $150. 
Print for others, big profit. All easy, rules sent: Write 
for catalog presses, type, paper, etc. Press Company, A -13, 
Meriden, Conn. 

Radio 

Radio Fans wanted to sell standard rodio apparatus. H. A. 
Roberts & Co., 180 Broadway, New York City. 

Boys! Don't Overlook This. The "Rasco" Baby Detector. 
Greatest detector ever - brought out with molded base. 
Fully adjustable. See former advertisements in this pub- 
lication, or our catalog, Detector with Galena Crystal. com- 
plete 50e, the some detector with Radiocite Crystal, 75c pre- 
paid. Send for yours today. Radio Specialty Company, 
96 -98 Park Place, New York City. 

Attention! -50 Vacuum tube hook -ups. The greatest col- 
lection of vacuum tube circuits ever brought under two 
covers at such insignificant cost. These diagrams will be 
found in the great "Rasco" catalog. which contains raw ma- 
terials: and parts in a greater profusion than any other 
catalog. 15e in stamps, or coin, will bring the catalog to 
you. Radio Specialty Co.. 96 -98 Park Place. New York 
City. 

Build a Lifetime "B" battery. from my better Edison. 
Elements. With welded connections 7c pair. Sample cell 
10e. Paul Mills, Woodburn, Oregon. 

Amateurs Handibook, contains best Radio articles from 
"Radio News." 128 pages, size 0x12 inches, valuable, in. 
structive. Price 50e. Sold everywhere. Experimenter Pub. 
Co., Inc., 53 Park Place, N. Y. 

500 Radio Wrinkles. Just off the Press. Hints, helps 
for every Radio User. 100 pages, illustrated, size 9x12 
inches. Price 50e. Sold everywhere. Experimenter Pub. 
Co., Inc., 55 Park Place, N. Y. 

Insulating. Varnish -For dipping or brushing wires, coils, 
etc. High class varnish for refinishing radio cabinets. 
Sent postpaid, 8 oz., 75 cents, pint $1.25, quart $2.00. 
H. Stievater, 931 Humbolt Pkwy, Buffalo, N. Y. 
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Every Time -- 
Every Battery 

You're sure of the customer's satis- 
faction when you recommend the in- 
stallation of Willard RADIO "A" and 
"B" Batteries for his set. 

Willards have the reputation of doing 
a better job in the receiving set every 
time -every battery- 

-and they live up to that reputation. 

WI ILA RD 

BATTERIES 
Selling a Willard Battery is always a 

clean -cut transaction, for, if service ever 
is needed, our conveniently located 
Service Stations stand ready to give it. 

Another advantage - Willards re- 
quire very little attention, and they can 
be depended upon to give uninterrupted 
service in the owner's set for years to 
comb. 
WILLARD STORAGE BATTERY CO. 

CLEVELAND, OHIO 

The Right 
Selling Plan 

for 
Radio Dealers 

Your local Willard Serv- 
ice Station will act as your 
jobber on Willard Radio 
Batteries. 

This means a quick source 
of supply for strictly fresh, 
well- charged batteries 
which you can turn over 
to your customers in the 
pink of condition. 

No servicing problems 
for you. Your local Willard 
Service Station assumes the 
responsibility for service. 

Months of operation 
have proved that this plan 
is effective, and profitable 
for all concerned. 

Willard Radio Batteries 
are being advertised more 
extensively than ever. 

Have your local Willard 
Service Station show you 
this advertising and ex- 
plain the details of this 
practical plan for selling 
radio storage batteries. 
The advertisements are 
signed: 

Sales and Service through 
The Willard Battery men 

and their 
Authorized Radio Dealers 

Appropriate signs and 
window cards will identify 
you as an Authorized 
Dealer. Booklets and other 
valuable selling helps are 
also furnished. 

Your Nearest Willard 
Service Station is Your 
Nearest Willard Jobber 
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The new Trinity Models are ready:; 

As the Product of the Broadcast Receiver Division of the World's largest 
Radio parts plant, the Improved Trinity Line creates new conceptions c 
what Radio can do ! 

The Trinity is the first truly ONE PROFIT Ra 
The Beacon Company builds its own cabinets, moulds its own 
duces its own condensers, rheostats, jacks, binding posts, etc., manufactur 
its own horns, AND SELLS DIRECT THROUGH ITS OWN AUTHOR- 
IZED FACTORY DEALERS making possible the low list prices. 

And don't forget -TRINITY is here to STAY! 
Factory Dealer Franchises will be granted in the order of their 
application. New dealers will be chosen with the greatest 
care. We suggest that they write or wire immediately ! ! 

Trinity- Beacon Speaker. 
l9í in. high. Ten in. bell. 
Adjustable Unir. A 
high grade product, 

LIST $10.00 
st of Rotks'. 

$11.50 

BEACON RADIO MFG. CO., Inc, 

ç" ßn.adcast Receiver Division¡ 

323 Berry St.. Brooklyn, N.Y. 

The New Trinity Firs. Compact 
Cabinet fT -51 appeals to the marry 
persons who want a high -class ra- 
dio .,f compact design and mo&r- 
ate cost. hirrtensions 22 x 7' 

LIST $40.00 
Th'c_ct of Porkies $45.00 

The New Trinity Six Table Model (T -6) is one 
of the most beautiful receivers made. All 
exposed parts of 5 ply genuine Mahagony [or 
Walnut Finish.] Dimensions 261/2 x 8?5 x 13. 

LIST $65.00 
Nest of Rockies $75.00 

The New Trinity Six Console is fitted with 
Trinity- Beacon Bio- Phonic [ "Life like sound"] 
Reproducer, the most advanced type of radio 
reproduction. " Stromberg- Carlson Speaker 
Unit is used. All exposed parts of Console 
of 5 ply genuine Mahogany [Walnut finish 
if desired.] Dimensions 43 x 141'2 x 34. 

LIST $135.00 
West of Rockies $155.00 

The Elimination of all 
Soldered Connections 
make Trinity Receivers 
practically foolproof 

PRICES QUOTED ARE WITHOUT ACCESSORIES 
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