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BETWEEN YOU AND THE MICROPHONE 
there can be no factor more vitally important to true tone quality 
in your receiver than Cunningham Radio Tubes. Ever alert- - 
always on duty -these tubes are the sentinels that guard radio 
reception from distortion and insure tone quality of the highest 
order. Install them today in every socket of your receiver. Cun- 
ningham Radio Tubes are sold by reliable dealers everywhere in the 
United States. 

All Types in the Orange and Blue Carton 
Since 1915 -Standard for All Sets 

NEW YORK CHICAGO 

Manufactured and sold under rights, patents and Inventions owned and /or controlled by Radio Corporation of America. 
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Brings toYou Every Note oFdie Symphony 
DEEP, rich and clear, the Tower 

Cone offers a quality of reproduc- 
tion truly delightful. Acoustically and 
chromatically perfect (due to scientific 
design exclusively Tower), this amazing 
reproducer value is easily in a class by 
itself. The direct -drive unit, the eight 

contact points between unit and cone 
(instead of only one as in most cones), 
the beauty of design, the non -warping 
cone, the rugged construction -these are 
the superior mechanical features that 
bring to you the best that radio offers -in 
the manner you most desire. 

The Tower Cone Is Sold From Coast to Coast. 
Ask Your Dealer to Demonstrate. 

TOWER MFG. CORP. - - BOSTON, MASS. 
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CROSLEY RADIO 
INSTRUMENTS 

Each Item the utmost to 
radio at Its price. All 
prices slightly higher 
west of the Rocky 
Ilfountains. Prices with- 
out accessories. 

THE "PUP" $9.75 
This little doublecireult 
onetube set has brought 
happiness to thousands 
and made records for 
long distance receiving. 

THE "4.29" 929 
A 4 -tube receiver of 
amazing efficiency, Cre- 
scendon equipped! 
Everywhere considered 
marvelous at its price. 

THE "PORTABLE" 
$33.00 

The 4-29 In portable 
form, handy, compact, 
efficient. 

THE "5.38" $38 
A five -tube tuned ra- 
dio frequency set. with 
two stages of non- oscil- 
lating radio frequency 
amplification, Crescen- 
don controlled, t w o 
stages of audio fre- 
quency amplification. 

'RFL -75 ' $85 
5- tubes. True cascade 
amplification, non- oscil- 
lating, non - radiating 
even under any mis- 
handling. Its perfect 
balancing achieved by 
Wheatstone bridge in 
each stage of amplifi- 
cation. Exceptional se- 
lectivity and tone. 

THE 
"MUSICONSOLE" 

$32.00 
Embodies the Musicono 
In a beautiful console 
of two -tone mahogany 
finish and provides room 
for batteries and acces- 
sories, 241 inches long 
inside. 

6 -TUBE "RFL -90" 
CONSOLE $90 

Introducing the double 
drum station selector) 
Includes Musicono in 
exquisite console. Room 
for batteries and all ac- 
cessories; 40 inches high 
by 30% inches wtdo. 
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CROSLEY 1927 

FEATURES 
Many exclusive--others 
found only in highest 
priced radios, 

wUM ..,. \ósssss 

Amazing single dial control and reproduction 

TH Stube 5-50 THESUPERÑIUSICONE THE 5 75 CONSOLE 

Such a success! Enthusiastic owners 
report amazing performance -a drum 
dial delivering stations loud, clear, 
sharp; each an almost imperceptible 
turn of the drum apart. Write station' 
letters on the drum; return to them at 
will. This marvelous receiver contain- 
ing these advanced ideas in radio (some 
of them exclusive to Crosley), include 
ing metal shielding and power tube 
adaptability indicates Powel Crosley, 
Jr.'s genius in lowering prices by mass 

production methods. 

Listen to this wonder reproducer of 
broadcasting! Then you'll understand 
why it is the biggest selling loud speak- 
er on the market EVERYWHERE, and 
the most imitated. Its shape, however, 
is NOT the secret of its wonderful 
performance. Its delightful tone and 
the fidelity of its reproduction is 
achieved solely through the Crosley 
patented actuating unit. Avoid imita 
tions. There is only one genuine 
MUSICONE. Smaller model, 12 -inch 

cone, $12.50. 

This sec includes togas tor radio recep 
tion perfection NOT found in any other 
radio. Marvelous exclusive Crosley 
"Crescendon" and "Acuminators" in- 
crease volume on distant stations and 
bring in programs entirely passed by 
and missed on ordinary one dial con- 
trol radios. Console is 40 inches high 
with ample room for batteries and a 

genuine Crosley Musicone is built in. 
Radio chassis same as in the 5.5O re- 
ceiver. Beautifully finished two -tone 

mahogany cabinet, rose gold fittings. 

X50. X14.75 X75, 
Prices slightly higher west of the Rocky Mountains Write Departmen222, for Illustrative Literature. 

Crosley manufactures radio receiving sets, which arc licensed under Armstrong U. S. Patent No. 1,113,149, or under 

patent applications of Radio Frequency Laboratories. Inc., and other patents_ issued and pending. 

THE CROSLEY RADIO CORPORATION 
CINCINNATI, OHIO. POWEL CROSLEY, Jr., President 

ALL -METAL 
SHIELDED CHASSIS 
This truly great radio 
achievement, found in 
several Crosley sets, fur- 
nishes a substantial 
frame for mounting ele- 
ments, produces excel- 
lent alignment of con- 
densers, shields t h e 
units from each other, 
prevents interstage, im- 
proves the stability of 
the circuit. increases 
selectivity a n d saves 
costs by standardlring 
this phase of manufac- 
ture. 

"THE 
ACUMINATORS" 

Crosley Acuminators per- 
mit tuning in -loud and 
clear - weak stations 
passed over and entire- 
ly missed by ordinary 
single dial radios. In 
tuning high powered 
and local stations they 
are not used. They 
are an exclusive Crosley 
feature. 

THE "CRESCENDON" 
When, on ordinary ra- 
dios ears must strain 
to catch a station miles 
away, a turn of the 
Crescendon on Crosley 
radios Instantly swells 
reception to room -filling 
volume. An exclusive 
Crosley feature. 

THE SINGLE -DIAL 
STATION SELECTOR 
Nothing in radio equals 
the joy or the conven- 
ience of single dial con- 
trol. Crosley s i n g l e 
drum control enables 
you to find the stations 
sought without log book 
or "tuning," 

POWER TUBES 
Power tube adaptability 
marks the Crosley. "5- 
50" "5 - 75" a n d 
"RFL" sets. This feat- 
ure typifies Crosley pro- 
vision for best radio re- 
ception a t moderate 
cost. 
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Soffnds Right! 

ALL-AMERICAN 
TRAGE MARK 

Reproducer 

LL the tones perfectly that is the result 
you complete want for com lete eno ment of Y 

your radio. You secure that result with the 
All -American Reproducer- pure, natural 
tone of voice or instrument; with clearness 
of highest treble and mellow richness of 
lowest bass; in perfect uniformity, at full 
volume or at a whisper. 

You get "the best" out of your receiver with 
this fine instrument. It combines the best 
features of the two leading principles of 
reproduction -cone -type and sounding 
chamber; which explains its accuracy in 
preserving the naturalness of all tones at 
any volume. 

Price $25.00 

Socket Power you can depend on 
Operate your set from the handiest light socket with All- American 
"Constant -B'' Battery Eliminator. 
With the All- American "B" Eliminator you get socket power from 
a unit that is tested and proved; recognized as a dependable instru- 
ment that can't go wrong. 

It is made to meet any voltage requirements; five output taps provide 
steady uniform plate current; two variable controls permit exact 
regulation of voltages for R. F. and detector stages. A "High-Low- 
switch assures proper output for all receivers up to ten tubes. 

"Constant -B " is compact, attractive; no acid, no hum. Built com- 
plete with Raytheon Tube. 

Price $37.50 Slightly Higher West 
of the Rockies 

Slightly Higher West 
of the Rockies 

L~ o 

New 1927 Radio Key Book 
You'll enjoy reading it pages of interesting, up -to- the -minute facts about 
radio, simply told. Also full construction details of all leading types of circuits. 
Send Io cents (coin or stamps) to cover postage and mailing cost. 

RICAN 
Battery Eliminator 

ALL -AMERICAN RADIO CORPORATION 
4209 Belmont Avenue, Chicago, Illinois 

OWNING AND OPERATING STATION WENR METERS 
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RADIO NEWS READERS' BUREAU 

Time and Postage Saver 
IN every issue of RADIO NEWS 

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

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

just write the names of the products 
about which you \rant information, 
and to avoid error the addresses of the 
manufacturers, on the coupon below 
and !hall 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 r the special section of the coupon below. 

TEAR ALONG THIS LINE 

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

YOUR NAME and ADDRESS HERE: 
FROMWRITE NAME 

ADDRESS CITY, STATE 

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

R\-1-'27 

advertise!! in the ..,._.'issue of RADIO NEWS. 

ADO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS If Catalogue 
of complete 

NAME ADDRESS List here specific article on line is want- 
(Street - City - State) which you wish literature. ed, check in 

this column 

Check here 
if you are 
a dealer 

Your Dealer's Name 

Address 
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FREE MEN! Here's 
the ̀ dope'you've 
been lookinfor 
How TO GET INTO THE 

RADIO BUSINESS" 

783 

.+.. '-1r'.';1. .'T..,.,R,,,.3!!!¡rii 
;i:. 

. .._ .... ... .. ..... .. .. . .. .. .. .. .. . . .. . .. . . ...... :?%.. ... . 

If you're earning a penny less than $50 a week, 
clip coupon now for FREE BOOK! New Book, 
profusely illustrated, tells all about the Radio 
profession, thousands of openings -in work that 
is almost romance! YOU can learn quickly and 
easily at home, through our tested, improved 
methods, to take advantage of these great op- 

portunities! Why,go along at $25 or $35 or $45 a 
week, when you can pleasantly and in a short time 
learn to be a Radio Expert, capable of holding the 
big jobs, paying $50 to $250 a week? 

i 

These Instruments FREE of 
Extra Cost 

All instruments shown here and others -SIX BIG 
OUTFITS -sent to all our students free of extra cost 
under short -time special offer. Clip coupon now -find out 
all about this big unequalled offer while you still have 
time to take advantage of it. Our training is intensely 
practical -these instruments help you learn to do the 
practical work. Receiving sets, from simplest kind to 
thousand -mile receiver. Many other big features. 

J. E. SMITH 
President 

My Radio Training Is the Famous "Course 
That Pays for Itself" 

Spare time earnings are easy in Radio when you know it the way we 
teach you. Increase your income almost from the start of your course thru 
practical knowledge we give you. We show you how to hold the job, then 
our big Free Employment Department helps you get one. Free book "Rich Rewards in 
Radio" tells how. 

Howard B. Luce of Friedens, Pa., made $320 in 7 weeks during his spare 
time. D. H. Suitt of Newport, Ark., writes, "While taking the course I 
earned in spare time work approximately $900." Earl Wright of Omaha, 
reports making $400 in a short time while taking his course- working at Radio in his 
spare time only) Sylvester Senso, 207 Elm Street, Kaukauna, Wise., made $500. 

And when your training is completed you're ready to step into a real big 
Radio job like C. C. Gielow, Chief Operator of the Great Lakes Radio Tele- 
graph Company ; E. W. Novy, Chief Operator of Station WRNY ; Edward 
Stanke, Chief Operator of Station WGR ; and hundreds of other N. R. I. 
Trained men. The National Radio Institute, oldest and largest Radio home -study school 
in the world today offers you the same opportunity these men had, under a bond that 

e 
guarantees you full satisfaction or money refunded. It's your big chance to get into 
Radio -mail coupon for FREE Book and proof. 

Clip Coupon for Free Book 
Don't envy the other fellow who's pulling down the 
big cash ! Our proven home -study training methods 
make it possible for you, too, to get ready for a 
better job, to earn enough money so you can enjoy all the 
good things of life. Most amazing book ever written on 
Radio tells how -thousands of interesting facts about this great field, and how we can prepare you, quickly and easily 
in your spare time at home, to step into a big -pay Radio 
job. You can do what thousands of others have done through our training. GET THIS NEW FREE BOOK. 
SEND COUPON TODAY. 

J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 

Dept. AB -9 WASHINGTON, D. C. 

Town 

/' 
Radio r 
Needs --1:7,1 ,,/ 
Trained 

- 
/ 

Men National 
M1 Radio Institute 

iftir. Dept. AB -9 
Washington, D. C. 

Dear Mr. Smith: 
Without obligating me in any 

way, send me your big FREE 
BOOK, "Rich Rewards in Radio." 

and all information about your prac- 
tical, home -study, Radio Course. 

Name 

Address 

State 
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Tube Set 
Sinpiebial Radio 

Wonderful offer direct from the factory! The world's greatest radio. 
A perfect working, single dial control, 7 tube receiver. And just to prove our claims, we will 

- ship it to your home for 30 days' free trial. Test it under all conditions. Test it for distance, vol- ume and tonal quality - and if you are not convinced that it is the best single dial set you ever beard, return it to the factory. We don't want your money unless you are completely satisfied. 
siuumuamuiiiiumammaumaumaumaumamuaumaumagg 
¡ BIG PROFITS 

TO AGENTS AND DEALERS 
Our Agents and Dealers make big money 
s elling Metrodyne Sets. You can work all 
or part time. Demonstrate the superiority 
of Metrodynes right in your home. Metro- 
d yne Radios have no competition. Lowest 
wholesale prices. Demonstrating set on 30 
days' free trial. Greatest money - making 1 s o pportunity. Send coupon below -or a let- 
ter- for our agent's proposition. 

. iihIllllallulallm Ilula llulallulallulalllllalllllaillllaulhiuiuij iilla miu 

Retail Price 

$75 
Completely Assembled 

Big Discounts 
to Agents and Dealers 

Metrodyne Super-Seven Radio 
A single dial control, 7 tube, tuned 
radio frequency set. Approved by 
America's leading radio engineers. Designed 
and built by radio experts. Only the highest 
quality low loss parts are used. Magnificent, 
two -tone walnut cabinet. Artistically gilded 
genuine Bakelite panel, nickeled piano 
hinge and cover support. All exposed metal 
parts are beautifully finished in 24 -k gold. 

Metrodyne Super -Six 
Another triumph in radio. Here's the new 1927 model Metro - 
dyne 6 tube long distance tuned radio frequency receiving set. Ap- 
proved by leading radio engineers of America. Highest grade low 
loss parts, completely assembled in a beautiful walnut cabinet. 
Easy to operate. Dials easily logged. Tune in your favorite station 
instantly on same dial readings every time. No guessing. 

Mr. Howard, of Chicago, said: "While five Chicago broadcasting stations 
-ere en the air I tuned in seventeen out -of -town stations, including New 
York and San Francisco on my loud speaker horn, very loud and clear, as 
though they were all in Chicago." 

We are one of the pioneers of radio. The success of Metro - 
dyne sets is due to our liberal 30 days' free trial offer, 
which gives you the opportunity of trying before buying. 

MAIL THIS 
COUPON Mr 

or send a postal or letter.Get our 
proposition before buying a radio. 
Deal direct with manufacturer - 

Save Money. 

METRO ELECTRIC COMPANY 
2161-71 N. California Ave. Dept. 101 Chicago, Illinois 

Easiest set to operate. Only one small 
knob tunes in all stations. The dial is electric- 
ally lighted so that you can log stations in the 
dark. The volume control regulates the recep- 
tion from a faint whisper to thunderous volume, 
1,000 to 3,000 miles on loud speaker! The Met - 
rodyne Super -Seven is a beautiful and efficient 
receiver, and we are so sure that you will be 
delighted with it, that we make this liberal 
30 days' free trial offer. You to be the judge. 

Mail COUPON Below! 
Let us send you proof of 

Metrodyne quality 
F. L. Warnock, Greentown, Ind., writes: "I received the Met - 
rodyne in good shape and am more than pleased with it. Got 
stations 2,000 miles away." 
C. J. Walker, Mariposa, Calif., writes: "Received my Metro - 
dyne, Single Dial set O. K. I believe that these one -dial sets 
are going to be excellent sellers. I had no trouble in tuning 
in stations enough to satisfy anyone, so you will please send 
me another set." 
Roy Bloch, San Francisco, Calif., writes: "Very often we 
travel from New York to the Hawaiian Islands quickly - 
from station to station -by means of the little tuning -knob 
which operates the electrically -lighted dial. The Metrodyne 
Single Dial Set is much easier to operate than any radio set 
l've.ever seen." 
We will send you hundreds of similar letters from own- 
ers who acclaim the Metrodyne as the greatest radio 
set in the world. A postal, letter or the coupon brings 
complete information, testimonials, wholesale prices, 
and our liberal 3o days' free trial offer. : s 

METRO ELECTRIC COMPANY 
2161 -71 N. California Ave., Dept. lo! Chicago, Illinois 
Gentlemen: 

Send me full particulars about Metrodyne 6 tube 

i and 7 tube sets and your 3o days' free trial offer 

name--- - - - -- - - - - --- - - - - -- -- 
Address------ --- ------ - - - - -- - - -- - 

If you are interested in AGENT'S prop- 
osition, place an "X" in the square 
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OV %3Y IS MONTHS OF P(1t3LIC 
W vSF 

NO OTHER, BATTE RY IS LIKE IT 

785 

The Layerbilt 
patented con- 
struction re- 
vealed. Each 
layer is an elec- 
trical cell, mak- 
ing automatic 
contact with its 
neighbors, and 
filling all avail- 
able space inside 
the battery case. 

Eveready Layerbilt 
"B" Battery No. 
486, the Heavy - 
Duty battery that should be 
specified for all loud- speaker 
sets. 45 volts. 

Practical tests haue shown this to be 
the most economical of ̀B "Batteries 
IN DAILY use in the home, Eveready 
Layerbilt "B" Battery No. 486 has 
fulfilled the promises made for it in 
laboratory tests. After more than a 
year's study of the performance of this 
battery in the hands of the public, we 
believe confidently that it is the most 
satisfactory and most economical "B" 
battery ever developed. All loud- 
speaker sets require Heavy -Duty bat- 
teries -and this has proved itself abso- 
lutely the best of them all. 

If you are now using the smaller, 
Light -Duty batteries, the Eveready 
Layerbilts will give you twice the ser- 
vice though they do not cost anything 
like twice as much. If you are already 
using Heavy- Duties, the Layerbilt, the 
longest lasting Heavy -Duty ever built, 
will run your set at least 25 % longer, 
and again you will save money. 
Unless Eveready Layerbilts now are 

connected to your set, you spend more 
on "B" batteries than you should, and 
you can have no idea how good a "B" 
battery can be. The Layerbilt holds a 
surprise in store for you. 

Eveready Layerbilt's unequaled ser- 
vice is due to its unique construction. 
All other dry cell "B" batteries are 
made of cylindrical cells, with many 
soldered connections, and a great deal 
of space is wasted between the cells. 
The Layerbilt is built up of layers of 
flat current -producing elements, that 
make connection with each other auto- 
matically, and that fill all available 
space inside the battery case. It is every 
inch a battery. In it you get more active 
materials than in any other battery and 
the Layerbilt construction makes those 
materials much more efficient current 
producers. 

Those are the convincing reasons why 

the Eveready Layerbilt has proved itself 
the longest lasting, most economical and 
reliable "B" battery ever built. 

Just remember this about "B" bat- 
teries- Heavy -Duty batteries are more 
economical than the smaller Light - 
Duty batteries on all loud -speaker sets, 
and the patented exclusive Eveready 
Layerbilt No. 486 is the most economi- 
cal of all. 

Manufactured and guaranteed by 
NATIONAL CARBON CO., INC. 
New York San Francisco 

Canadian National Carbon Co., Limited 
Toronto, Ontario 

Tuesday night is Eveready Hour Night -9 P. M., 
Eastern Standard Time, through the following stations: 

WEAa -New York wTAM- Cleveland 
wjAo- Providence wwj- Detroit 
WEEI- Boston WON- Chicago 
WTAG- Worcester woc- Davenport 
war -Philadelphia 

wCCO Minneapolis 
woo-Buffalo St. Paul 
WCAE- Pittsburgh xso -St. Louis 
wsAl- Cincinnati wac- Washington 
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All Disappointments In Radio Do 
Not Come Out of the Loud Speaker 

RAIN is beyond the control of anyone- sometimes 
but it never can be prevented. 

There are many other disappointments 
do you know what they are? 

In any mechanical device, radio or other- 
wise, no matter how perfect its construction, 
no matter what factory make, troubles will 
come up. 

No matter what you do, no matter how 
careful your selection, this condition is bound 
to come up. 

For any radio manufacturer or salesman to 
claim that service will never be necessary - 
may make more sales but not more satisfied 
customers. Someday the sellers of radio will 
realize this -someday disappointed customers 
will make them realize it. 

It's little things which generally cause the 
most provoking radio troubles -things which 
an experienced service man could fix in a few 
seconds. But it is these little troublez and the 
lack of a service man who knows which cause 
many a disappointment in radio. Many an 
otherwise good radio is condemned, all be- 
cause the man who should deliver service has 
not been trained to do so. 

The pleasure or the disappointment which 
you will derive from your radio will depend 
largely on the quality of service you can 
secure when you need it. 

When you buy a radio you buy radio service 
whether you think so or not. Time will prove 

it is a disappointment, 

in radio which can be prevented- 

this to you just t.s it has to many other radio 
users. Whether the service you receive is that 
of the handy man who can fix anything or the 
trained factory mechanic depends on your 
investigation of service. 

The value of trained service on automobiles 
is well known -that day is coming rapidly 
in radio. 

For five years this company has been build- 
ing and training a service organization who 
can and will deliver the kind of service which 
you need. Today there are 4364 men in this 
organization -many more are studying - 
many new ones are coming in. These men 
receive a complete factory training on Ozarka 
Radio Instruments. 

You'll never buy an Ozarka without know- 
ing that a factory trained service man is at 
your call any time you may need him. You 
may never need him, but if you ever do, he'll 
be there. Can you afford to gamble on ques- 
tionable radio service? 

Ozarka instruments are only sold by de- 
monstration in the home. You must do your 
own tuning -test one by your own operation, 
try it against all others. It will do its own 
talking if you give it a chance. Then talk to 
the Ozarka man about Ozarka Service -you'll 
find that it will pay. 

Radio News or January, 1927 

$13250 F. O. B. Chicago. Ozarks Senior 
5 Tube Model complete with Loud 

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

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

speaker and all accessories. 

INlG D FR I 

120W Austin Avenue A 

p 6-Z Ai E 
CHICAGO, ILL. 

$215 F. O. B. Chicago. Ozarka Console 
5 Tube Model, solid walnut cabinet, 

complete with all accessories. 
Also built in a 7 Tube Model 

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

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

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

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

The man we want may not have much money 
but he is not broke. He has lived in his community 
for some time -he has a reputation that his word is 
good. He may not have made any startling success 
but he has never "put over something" just to 
make money. He may know nothing about radio or 
salesmanship but he will be successful if he is willing 
to study what we are willing to teach him, with- 
out cost. 

The field in radio is wide open for the trained 
man. The success of the 4364 Ozarka representatives 
proves what men can do. If you are interested. ask 
for a copy of the Ozarks Plan, a 100 page book 
which tells a true story of how big money and a 
permanent business can be built in radio. It is a 
story of life; of why some men fail while others 
succeed. This book has shown many men how to 
start making extra money immediately and within 
a very short time establish a business of their own. 
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RADIO PROGRESSES 
By HUGO GERNSBACK 

AS I have pointed out before, when the telephone art was still 
young it was almost impossible to lift up a telephone receiver 
and enjoy a conversation. There was usually a background 
of many other voices, particularly if you were talking over 

any great distance. Pandemonium seemed to reign on the wires in 
those days. However, it required no law to rectify this situation, 
and in a few years the telephone engineers had solved the problem 
satisfactorily. Today it is a most unusual thing to hear cross -talk 
on telephone lines. As a matter of fact, we are now using the 
telephone lines to telegraph several messages simultaneously along 
with our conversation, but no interference is caused thereby. We 
are also using the same telephone lines for multiplex telephony, and 
for the so- called "phantom" circuits, whereby a number of telephone 
conversations are carried on simultaneously over the same wire - 
but there is no interference, no cross talk. 

Radio is at the stage where the telephone was forty years ago. 
We are having some interference right now, particularly in our 
large centers, where there are a great many stations. Every big 
city seems to have this trouble ; but what few people realize is 
that, when they are located only a few miles from a station, the 
effects experienced are totally different from 
those obtained when they are removed some ten 
or twenty miles from the same station. In 
some of our large cities it seems impossible to 
separate the stations at all, and there seems to be 
a background of one station continuously overlap- 
ping its neighbors. Take the same receiver ten 
miles away and you will find that you can separate 
the "interfering" stations nicely. The reason 
is that, so long as you are in the magnetic field 
of a local station, you will have this condition 
of interference, particularly if you have an 
outdoor aerial. 

If you use a loop antenna, with a fairly good 
set, this condition -that is, interference -is done 
away with almost completely. Even within a few blocks of a sta- 
tion it is possible, with a loop set, to tune out a powerful nearby 
station and bring in a weak, distant station. I myself performed the 
curious feat, the other day, of tuning out WRNY on a set located 
right in the transmitting room of that station, and brought in an- 
other local station only twenty kilocycles removed, in the frequency 
band, from WRNY ; this seems incredible, but is a fact. The re- 
ceiver in question, of course, was a loop set that tuned sharply. It 
was possible to tune out WRNY's transmitter entirely and bring in 
the other local station without much trouble. 

This suggests several things : first of all, it would seem that, un- 
less great advances are made in radio broadcasting itself, the future 
receiver for congested districts will have to be a loop set. The loop 
receiver has the advantage that it is directional and that you can tune 
in or out wanted or unwanted stations, merely by turning the loop. 
The heterodyning and interfering station can usually be tuned out 
nicely. 

This is not the case with the aerial -operated set, which is non - 
directional. In such a case the only recourse is a wave trap ; but 
even this is of no avail if you are located within half a mile of the 
broadcast station unless, of course, the aerial is a very short one. 
The longer the aerial, the more the interference, and the harder it 
becomes to tune out an unwanted station. The sharpest -tuning sets 
are the ones which employ regeneration. If, on the other hand, you 
make the set over -sharp, you lose more than you gain. It is possible 
to have a set extremely sharp ; but, in that case, you begin to chop 
off the "sidebands" of the broadcast station you wish to hear. The 
result is that the quality begins to suffer and the sounds received will 
be muffled and not clear. 

It would seem that we have about reached the limit of sharp 
tuning, by means already known ; and it also would seem that, dur- 

ing the next decaáe, not many instrumentalities will be invented to 
make the sets tune sharper than they do now -so that the only remedy 
would seem to lie in the broadcasting itself. 

Already some progress has been made in this direction. Radio 
physicists have succeeded in chopping off one side of the "modula- 
tion envelope," a feat which makes possible, immediately, the ac- 
commodation of twice as many broadcast stations as we have now. 
To elucidate this statement for the non -technical reader, let me make 
this analogy : the radio wave that a broadcast station sends out may 
be compared to a river. This is the "carrier wave." Actually its 
frequency is high above audibility -that is, we cannot hear it, but 
when no one is speaking or singing into the microphone you can 
often detect the carrier wave's presence ; it sounds like . steam escap- 
ing slowly through a small vent. 

Let us now, in our analogy, place a ship on our river. Usually a 
ship is narrower than the river itself, but we can imagine a ship on 
which the upper deck is actually wider than the river. In other 
words, it would overhang both banks of the river, let us say, ten 
feet on each side. This is the condition we have in radio broad- 
casting, where the ship, in our simile, is the voice or sound carried 

along by the carrier wave. Like our supposed 
ship, the broadcast carrier -wave has a certain 
"width." If the music or sound broadcast from 
the station were the exact "width" of the wave 
itself, we would have a condition similar to 
that of . a river on which floats a ship of the 
exact width of the river. 

Unfortunately, for technical reasons, we have 
never been able to accomplish this in radio ; and 
we have an overhang for the "modulated," or 
sound -bearing part of the wave, of five kilo- 
cycles on each side of the carrier wave. This 
makes a ten -kilocycle band for each broadcast 
station. It is conceivable that, in time to come, 
it will be possible to have a carrier wave with 

a modulation band only one or two kilocycles wide, or even less. 
When we do arrive at that stage in broadcasting, there will be very 
little interference between stations, and we will be able to accommo- 
date, without undue interference, many more stations than at pres- 
ent. 

Today, such a condition seems impossible of attainment, techni- 
cally ; but greater and seemingly more impossible problems have 
been solved by our engineers, and I do not doubt, personally, that 
we shall, sooner or later, accomplish this feat. 

The trouble is that we know practically nothing of the radio 
waves which we impel into space today. We do not even know how 
the waves are propagated, whether the greater part of them goes 
through our atmosphere, or whether the greater part goes through 
the earth. It is not known what happens to the waves after they 
leave the radio broadcast station and before they strike the receiver 
aerial. We know that something happens ; but our ideas as to just 
what does occur are mostly vague, and one guess seems to be as good 
as another. 

In the meanwhile, we know we are progressing slowly, but surely; 
and the time will come, within the next ten years, when interference 
between radio broadcast stations will be an inconvenience of the past 
to marvel at, and read of only in antiquated and obsolete textbooks. 

Right now one of the most interesting possibilities seems to be 
underground broadcasting. Dr. J. Harris Rogers, of underground 
radio fame, has done a great deal along these lines ; and it is our 
belief that much more efficiency can be had by burying the broad- 
cast antenna underground. During the next few months, the RADIO 
NEws station, WRNY, will test this theory, whether underground 
broadcasting is feasible, from its new transmitter at Coytesville, 
N. J., where preparations are now being made to make underground 
broadcasting possible. 

In which the Editor recalls 
the chaotic conditions existing on the 
wire telephone forty years ago - 
wherein he recommends loop sets 
for congested districts- wherein the 
prediction is made that the next 
great development in radio will be 
in the technique of broadcasting it- 
self -and wherein it is predicted that 
in the future thousands of broad- 
cast stations will be able to operate 
simultaneously without causing in- 
terference . . . 
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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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The "Singing Crustal" 
The Familiar Zincite Detector As a Speaker and a Microphone 

By Dr. J. PIESCH, VIENNA 

THE Singing Crystal, w hi c h 
RADIO NEWS exclusively pre- 

sents to its readers in this issue, is an 
important discovery which may as- 
sume unthought -of proportions in the 
future. While at the present time it is 
just a laboratory experiment, most 
great inventions have been in that 
stage at one time. In the Singing 
Crystal, Dr. Seidl has produced an in- 
strumentality which may have far - 
reaching results in future loud speak- 
ers and sound producers. 

The crystal has been known in radio 
for a long time; but it has never before 
been used to reproduce loud sounds at 
will. 

In radio's first magazine, "MODERN 
ELECTRICS," there was described, 
many years ago, an instrument where- 
by an ordinary safety -razor blade was 
pressed against a piece of silicon. The 
inventor claimed that faint sounds 
could be heard from the razor blade, 
when used as a detector. 

Dr. Seidl's discovery, however, far 
eclipses this, and it is believed that in 
time this discovery will prove of prac- 
tical value in the radio art. 

-EDITOR. 
.:.::::::::::::::::::::::::::::::::.:::«11111::1::::1:::::::::::::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::::::: =111 

ONE of the most arresting radio dis- 
coveries of recent years has just 
been macle by an Austrian experi- 
menter ; that red zinc ore, the fa- 

miliar "zincite" crystal of early wireless ex- 
perimenters, is capable of converting elec- 
trical oscillations into sound waves and 
sound waves into electrical oscillations. 
Small pieces of the mineral have actually 
been made to operate as both telephone re- 
ceivers and transmitting microphones, ac- 
cording to a statement from the University 
of Vienna, where the experiments were per- 
formed. The information that the discov- 
erer is a young married woman makes the 
achievement especially interesting. 

Late one evening, in the physics labora- 
tory of the university, one of the assistants 
was trying to obtain electrical oscillations 
from a piece of crystal; using the funda- 
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In Fig. 5 is shown the crystal 
telephone of Dr. Seidl. In- 
stead of a diaphragm, to 
which we are accustomed, 
there is merely a crystal such 
as used in a detector unit. 
The various parts of the re- 

ceiver are indicated. 
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In the illustration on the 
right is shown the arrange- 
ment of the apparatus Dr. 
Seidl used for testing her 
singing crystal in a vacuum. 
The crystal is enclosed in the 
glass container, A, which can 

be evacuated. 

,:::::1,,:::::1:1::1 ::::::::::::::::1::::1::::110:111::111::::1:::::,::1:1111:: 

Dr. Seidl is shown below, in 
her laboratory, adjusting the 
voltage on her "singing 
crystal ", which is seen at A. 
The zinc crystal, Dr. Seidl 
has discovered, under proper 
conditions can be used as a 

microphone or receiver. 

mental circuit evolved 
by Lossev, the Rus- 
sian scientist who 
first disclosed the os- 
cillating properties 
of certain minerals, 
and supplementing it 
with a telephone re- 
ceiver. (The basic 
hook -up of Lossev is 
shown in Fig. lA; 
the more complete 
hook -up of the Vien- 
nese experimenter in 
Fig. 1B). 

For some time the 
patient woman pains- 
takingly adjusted the 
potential across the 
crystal and sought to 
find a sensitive spot 

on the crystal itself. Those radio fans who 
have tried the last- mentioned pastime will 
know just how the good lady felt. Time 
after time she almost, but not quite, succeed- 
ed in her efforts. Finally she found a good 
point and an applied voltage that seemed cor- 
rect, and then turned to make some final 
adjustment on an oscillograph, with which 
she wished to study the oscillations produced 
by the crystal. No sooner did she touch 
the controls of the instrument than the crys- 
tal stopped oscillating, and all her careful 
work had to be repeated. 

At last, after many trials, she lost all pa- 
tience. She viciously pushed the contact pin 
hard against the crystal, and with a sweep 
of her hand pushed the potentiometer slider 
(P, Fig. 1B) to the high -voltage side. To 
her surprise the crystal responded to this 
treatment with a clear, singing tone. "What 
was this ?" she asked herself. Surely it was 
against all principles to mishandle a crystal 
in this fashion and yet have it answer with 
a strength of tone never before heard. 

She thought for a moment, and then con- 
cluded that the arc of the oscillograph was responsible for the singing sound. However, 
when she turned the arc off, the singing 
continued. She then disconnected the phones 
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(T, Fig. 1B) from the circuit, but the tone 
was as clear as ever. Nothing but the crys- 
tal remained in the circuit to produce that 
tone. 

Although it was a monotone that the crys- 
tal gave out, it was sweeter than the music 
of a symphony to her ears. Surely, here 
was something new. She rushed from the 
room to seek through the deserted and 
gloomy building someone who could hear the 
singing crystal and witness her discovery. 
She found a student walking slowly down 
a flight of stairs, hailed him excitedly, and 
led him into the laboratory, where she 
proudly exhibited her hit of musical ore. 
The student heartily congratulated Dr. Seidl 
-for that is the discoverer's name. 

THE MICROPHONE EFFECT 

Before leaving the laboratory that event 
ful night, she conducted several other tests 
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Any radio receiver may be connected to the crystal arrangement. in place of the microphone and 
amplifier shown, thereby utilizing the reproducing qualities of the crystal. 

on the singing crystal. She found that it 
could also be made to act as a microphone ; 

for when she spoke in close proximity to its 
surface, it converted the sound waves into 
'electrical impulses. She built up the ar- 
rangement pictured schematically in Fig. 2, 
and discovered that if she shouted loudly 
at the crystal, her voice could be heard in 
the telephone receivers connected to the out- 
put transformer. This effect has no prac- 
tical value at the present stage of develop- 
ments, but it is important from the scientific 
standpoint. 

The next day saw the start of a series of 
further experiments under Dr. Seidl's direc- 
tion in the university laboratory. First, the 
influence of the applied voltage and current 
were carefully studied. Then contact tips 
of different kinds of metals were tried, steel 
tips proving superior to others of silver, 
tungsten and copper. The crystal employed 
in all this work was red zinc ore. 

Using the same circuit from the start 
(Fig. 1B), Dr. Seidl strived to maintain 
the oscillations over as long a period as pos- 
sible and in one test succeeded in keeping the 
crystal oscillating continuously for ten hours. 
The circuit itself is very simple, its compon- 
ents being two batteries, A and B, as sources 
of current ; a potentiometer, P ; a choke 
coil ; the crystal ; a voltmeter, V, which 
is optional ; a condenser, C and an induc- 
tance, L ; and a pair of telephone receivers, 
T. This hook -tip is similar to the original 
one of Lossev, with the receivers added 
merely as sound detectors. The voltage 
across the crystal is regulated by the poten- 
tiometer, the energy derived from the battery 
being employed to generate oscillations in the 
circuit formed by the crystal, the coil and 
the condenser. 

VARYING TONES OBTAINED 
The procedure followed by Dr. Seidl in 

obtaining oscillations is as follows : the con- 

tact point is moved over the surface of the 
crystal until faint scratching sounds are 
heard in the telephones. The mechanical 
pressure of the contact point on the mineral 
is then increased, and the voltage varied at 
the same time by means of the potentiometer. 
After the mechanical pressure and electrical 
voltage reach certain values, the crystal 
starts oscillating. 

Every radio experimenter knows that the 
values of the inductance and capacity in a 
circuit determine the frequency at which it 

Fig. IA shows Lossev's original oscillating 
crystal circuit; and 1B is the diagram of the 

"singing crystal." 

oscillates. In the case of Dr. Seidl's crystal 
scheme, however, other factors enter into the 
general equation. The applied voltage 
affects the frequency markedly, a complete 
movement of the potentiometer slider from 
one end of the coil to the other producing 
a variation of more than one octave. Dif- 
ferent points on the crystal itself give dif- 
ferent tones, even though the applied volt- 
age and the values of L and C are held 
constant. 

ANALYZING THE RESULTS 

The question now naturally arises, "What 
is the cause of the oscillating- crystal phe- 
nomena?" It is a well -known physical fact 
that sounds in the air are caused by periodic 
rarefactions and condensations of the me- 
dium, the waves so produced traveling at the 
rate of approximately 1,100 feet per second 
at normal temperatures. There is a piece of 
apparatus, the Poulsen "singing arc," which 
generates both sound and electrical waves at 
the sanie time. Dr. Seidl examined her sing- 
ing crystal under a microscope to see if there 
were any minute flashes between the contact 
point and the surface of the crystal, thinking 
that such sparking might cause the crystal to 
act as a miniature Poulsen arc ; but she 
could find no trace of light there. 

The woman physicist decided to find out 
if the surrounding medium had any effect on 
the oscillating crystal. To study this effect 

(Continued on page 903) 

Dr. Seidl is pictured listening to a radio broadcast concert, (receiving set not shown) using one of 
her crystal telephones. 
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Broadcasting Time Signals 
A Description of Automatic Apparatus for Exact TransmissiOn 

By S. R. WINTERS 
ADIO as a vehicle for the broadcast- 
ing of time signals is a reality to 
millions of radio fans. Accurate 
time signals from the Naval Obser- 

vatory, in Washington, are available daily to 
approximately 22,000,000 broadcast listeners, 
these signals being dispersed throughout the 
United States by a considerable number of 
broadcasting stations. In this instance, how-, 
ever, radio is but a medium for disseminat- 
ing the observations of Father Time. 

Strangely in contrast with this common 
achievement is the novel development at the 
Bureau of Standards, where R. E. Gould, 
chief of the time section, by an ingenious 
arrangement of radio apparatus and a photo- 
electric cell obtains accurate time signals 
from a swinging pendulum, without the ne- 
cessity of a mechanical contact. A beam of 
light falling upon the photo- electric cell is 
interrupted by a pendulum ; the resultant ac- 
tion is to yield a time signal. 

There are, of course, several other instru- 
ments and accessories necessary to the per- 
formance of this feat of coaxing a time sig- 
nal from a pendulum -in fact, there is a be- 
wildering spectacle of mechanism huddled to- 
gether on a table in the time section of the 
Bureau of Standards. This multiplicity of 
instruments, however, does not detract from 
the marvels of the achievement -in fact, our 
wonderment is increased on realizing that the 
harmonious workings of so many little things 
contribute to the ultimate objective. Sig- 
nals, when thus produced, are accurate to áp- 
proximately 1 part in 1,000 when using a 
relay, or 1 part in 5,000 when recording the 
signals on an oscillograph, direct from the 
electron tubes. 

MECHANISM OF THE SIGNAL 
APPARATUS 

The source of illumination is a 6 -volt con- 
centrated- filament lamp, of about 100 candle- 
power, which is connected by means of a 
transformer to the ordinary 110 -volt A.C. 
lighting circuit. This lamp is mounted in its 
own little house and provided with a lens, 
thus focusing the light upon the slot in the 
black surface of the case containing the clock. 
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By the use of a photo- electric cell, a pendulum and a beam of light it is now possible'to broadcast 
time signals correct to 0.1 of 1 per cent. 

Moreover, the light from this lamp, the slit 
in the clock case, thé end of the clock pendu- 
lum (at rest), and the window of the photo- 
electric cell must be in the same straight line. 

The clock, a 30 -day movement, is equipped 
with a half- second pendulum. At the end of 
the latter is placed a hard rubber tube, about 
3 inches long and / -inch in diameter, which 
is sufficiently light to permit the variation 
from the half second, due to its weight, to 
be compensated by an adjustment of the pen- 
dulum bob. The back glass of the clock case 

R. E. Gould, chief of the Time Section of the Bureau of Standards, is adjusting his apparatus, 
which receives the time signal from the swinging pendulum. © Harris & Ewing. 

has been painted with lampblack, with the 
exception of a tiny slit, about the width of 
the rubber tube on the end of the pendulum. 
As the latter swings to and fro this rubber 
tube cuts off the light passing through this 
slit. By a careful leveling of the clock, the 
successive passages of this pendulum are 
effected at equal intervals. 

The light, after penetrating through the 
slit in the clock case, falls upon the photo- 
electric cell which is encased in a brass cyl- 
inder with a small window, and whose inner 
wall has been coated electrically with potas- 
sium hydride, except for a small section 
about 1% inches in diameter on one side. 
The miniature window of the cylinder must 
be directly opposite the clear spot in the 
photo -electric cell. 

If the light from the lamp is focused on 
the pendulum, or to a point of close approxi- 
mation, the latter, in swinging past the slit, 
will cut off all of the light from the lamp. 
The light, falling on the coated or minus side 
of the photo -electric cell, causes the resist- 
ance of the cell to become extremely small. 
However, as the light is cut off by the pendu- 
lum, the electric resistance of the photo -elec- 
tric cell is increased with surprising sudden- 
ness and the current cannot then pass through 
the cell. 

A small platinum electrode, serving as the 
positive element, is placed in the center of 
the photo- electric cell. I.t is the ionic action 
between the positive and negative elements 
that causes the cell to act. A 50,000 -ohm 
grid leak has been inserted in the circuit of 
the negative side of the cell, and the glass 
Surface of the photo- electric cell has been 
grounded to avoid possible leakage. 

The action of the photo- electric cell is 
amplified by means of two 205 -D type radio 
tubes, these actuating the relay from which 

(Continued on page 850) 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for January, 1927 791 

Fig. 2. By using a portable apparatus (as diagramed in Fig. 1), in an airplane the speed of its flight could be measured by means of the flashes 
on the screen. 

Visible Radio Waves 
Checking the Velocity of Electromagnetic Waves 

By CLYDE J. FITCH 

DURING the process of evolution man 
has acquired a few highly- developed 
senses, by which his limited knowl- 
edge of the external world has been 

gleaned -those of sight, sound, touch, smell 
and taste. Obviously, through these five nar- 
row channels little could be learned of the 
external world and if the sense organs were 
erratic in translating external impressions to 
the brain, man's concept of the world would 
be distorted. Not until the last century, 
through scientific thinking and investigation, 
has he acquired a broader and more accurate 
knowledge of nature's secrets. Even now, 
man's knowledge is still in the embryo stage. 
What little is known merely opens the doors 
to infinite fields of unexplored territory. 

For untold thousands of years man has 
lived on this earth in the midst of powerful 

radio waves, from nature's own source, light- 
ning. He had no sense organ to tell him that 
such waves are present. Only in recent years, 
through scientific research, has he detected the 
presence of such waves, learned how to gen- 
erate them at will, and make use of them for 
carrying signals, speech and music- broad- 
casting, in other words. And still he has no 
sense organ to detect these waves. He can- 
not hear them ; he cannot see them. He uses 
them merely as carriers of impulses to be 
converted into mechanical vibrations which 
affect his sense organs. Eventually he may 
use them to carry visible impressions. Then 
he will be able to "see" at a distance, as well 
as hear ; radio vision will be perfected. 

While a radio receiver makes it apparent- 
ly possible to hear radio waves, the apparatus 
illustrated herewith makes it apparently pos- 

sible to see them. A broader knowledge of 
the nature of radio waves can thereby be 
obtained. With the apparatus mounted on a 
moving object, such as an airplane, which is 
moving directly toward or away from the 
transmitter, a screen on the apparatus be- 
comes luminous every time a distance of one 
wavelength is traversed. Knowing the wave- 
length, the plane can therefore determine its 
speed. While the apparatus may be of prac- 
tical value in navigation, it is of even more 
importance for scientific investigations. The 
exact velocity of radio waves can be meas- 
ured. Einstein's theory can be checked -; 
the Michelson- Morley experiment can be re- 
peated with radio instead of light waves. 
Other interesting experiments will suggest 
themselves to the reader. 

(Continued on. page 846) 
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The receiver at the right has an oscillator differing from the transmitter's frequency. The lamp flashes every time these currents are in phase. The 
waves are explained in the accompanying text. 
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The Broadcasting of Weather 

ROADCASTING of complete 
weather maps by radio to ships at 
sea, a recent accomplishment, marks 
a definite step in the realization of 

radio vision -in that these United States 
Weather Bureau maps, showing the isobars 
and the high and low barometric pressures 
constitute a sort of photograph, whereby the 
navigator can visualize instantaneously the 
weather conditions, when hundreds and even 
t'.iousands of miles at sea. 

The Weather Bureau of the United States 
Department of Agriculture in cooperation 
with the Bureau of Engineering of the 
United States Navy Department sponsored 
this innovation. The actual transmission of 
the weather maps was effected through 
NAA, the naval radio station at Arlington, 
Virginia. The powerful 40- kilowatt trans- 
mitting set was employed, and a wave- 
length of approximately 8,330 meters was 
used. 

The process and instruments developed by 
C. Francis Jenkins for the transmission and 
reception of photographs and moving ob- 
jects by radio, with certain modifications, 
were employed in flashing weather maps by 
radio to ships at sea. In previous experi- 
ments -for example, in sending and receiv- 
ing a cartoon by radio -Mr. Jenkins sent and 
received on flat surfaces. However, in 
broadcasting these weather maps both the 
transmitting and receiving were done on 
cylindrical surfaces. 

A photographic film of a weather map, 
either a positive or a negative, was used. 
This photographic film was wrapped around 
the glass cylinder of, the picture -sending 
mechanism. Inside of this glass cylinder is 
a source of light, which shines through the 
photographic print of the map as it rotates. 
The light inside of the glass cylinder shines 
against or is focused on a photo -electric cell 
and this light is interrupted by the lines of 
the weather map as they pass between the 
light source and the photo -electric cell. 

New Method of Supplying Mariners with Weather 
By S. R. WINTERS 

Students at the University of Chicago worked with the Bureau of Standards; they are here shown receiving the weather maps broadcast from Arlington. 
Q P. & A. Photo. 

That is, light impulses are changed into 
electrical impulses. 

The light values, as they fall on the pho- 
to- electric . cell, are changed into electric 
values. The current output of the photo- 
electric cell is amplified and employed to 
control the output of the broadcasting sta- 
tion. In this instance, it was used in con- 
trolling the 40- kilowatt transmitter at Ar- 
lington and the weather map, in the guise 
of electrical values, was then subjected to 
"key modulation," the map being transmitted 
in the form of dots, dashes, and spaces, 
common to the International Morse tele- 
graph code. 

E. B. Calvert, chief of the forecast division of the United States Weather Bureau, can now see how his own weather maps look after they have traveled through the air. This photograph shows Mr. Calvert with the Jenkins radio -weather -map receiving set, which has just been installed in the 
Weather Bureau. 

0 Harris & Ewing. 

In receiving the weather maps on board 
ships, the method of procedure just out- 
lined was reversed. A conventional radio 
receiving set -say, for instance, a standard 
long -wave receiver of the Navy -was tuned 
to 8,330 meters for picking up the radio 
signals. In preliminary experiments con- 
ducted by Mr. Jenkins, he made use of a 
radio receiver having a detector, one stage 
of radio - frequency amplification, and two 
stages of audio -frequency amplification. 
The output of the radio receiving set was 
employed to control a "blocked" electron 
tube, and the output of the latter was used 
to operate the stylus or "radio pen" of the 
weather -map receiving cylinder. Wrapped 
around this cylinder was a piece of white 
paper, ordinary typewriter paper serving 
the purpose. An automatic steel pen, self 
fed from an ink well containing good 
fountain pen ink, traced the isobars and the 
low and high barometric pressures of the 
weather map being sent from the distant 
broadcasting station. In addition to the 
equipment described, there are the necessary 
electric motors for operating the mechanism 
and means for synchronizing the movements 
of these motors with the cylinders, around 
which the map is wrapped. 

A GERMAN METHOD 
A recent announcement from Berlin, 

Germany, indicated that the latter is broad- 
casting weather charts by radio. The pro- 
cess used in Germany in transmitting and 
receiving weather maps by radio differs 
from the Jenkins process. The German 
principle is described as follows: 

"At the transmitting station, located in 
the Bavarian Weather Bureau, a chart of 
the weather is drawn with ink resisting the 
passage of an electric current on a thin 
metal sheet. The sheet is then fastened to a 
cylinder, which rotates in spiral form past 
a metal pin. The ink lines interrupt the 
flow of an electric current between the pin 
and the metal sheet and the various impulses 
are sent by wire to the broadcasting station 
where they are transmitted into the ether. 

(Continued on page 921) 
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Maas by Radio Accomplished 
Information Proves Great Aid to Navigation 

By B. FRANCIS DASHIELL 

F you should hear some apparently 
meaningless jumble of dots and dash - 
es over your radio, that bear no re- 
semblance to the radio code, do' not 

worry because they cannot be decided: They 
indicate that a. weather map is being broad- 
cast by radio. . 

The Navy Department is cooperating and 
has permitted the Weather Bureau and the 
Jenkins Laboratory to install their trans- 
mitter in the powerful. naval station NAA 
at Arlington, Va. The transmission set 
loaned by the Navy and used for the trans- 
mission of the weather maps operates on 
8,330 meters and is rated at 40 kilowatts. 
The Navy is providing not only the trans- 
mission facilities, but two warships for spec- 
ial receptions. These ships are the U. S. S. 
"Kittery" and "Trenton." 

Tests which have been conducted between 
the Weather Bureau and NAA are show- 
ing highly pleasing results. An experimental 
laboratory and receiving equipment have 
been installed in the Weather. Bureau under 
the direction of C. Francis Jenkins, the in- 
ventor; Dr. Charles F. Marvin, Chief of the 
Weather Bureau, and E. B. Calvert, Chief 
of Forecasters, and a well known advocate 
of radio in the work of. the Weather 
Bureau. Dr. Marvin, as well as other of- 
ficials of the Weather Bureau, who are en- 
gaged in these experiments, see in the 
transmission of weather maps by radio a 
beginning of a new and important era in 
meteorological navigation at sea. The Navy 
Department, !realizing the great value to its 
ships in being able to obtain correct pictures 
of weather maps immediately after their 
preparation by the Weather Bureau, is giv- 
ing its closest cooperation, through Com- 
mander Hooper, Chief of Naval Communi- 
cations, and is watching the outcome of this 
pioneer adventure into visual radio broad- 
casting. 

A complete weather map adapted to radio 
transmission and embracing the areas with 
which navigation is always concerned is 
prepared daily by the Weather Bureau. The 
map is then printed on an 8- by 10 -inch sheet 
of photographic film and this negative is 
used for the actual transmission. The map 
received is of the same size. 

The Jenkins system by which pictures are 
transmitted by radio is highly interesting. 
The photographic negative of the weather 
map is placed about ;a glass cylinder which 
revolves at a steady rate while advancing 
one -fiftieth of an inch with each revolution. 
A very small beam of light, passing through 
the cylinder from the inside, is prevented 
from passing the film by its intense opaque 
background. But whenever the clear white 
lines of the map pass the beam, a bit of 
light will continue on through and falls on a 
sensitive photo- electric cell. The momentary 
flicker of light decreases the resistance of 
the thallium sulphide cell and a slight 
surge of current passes through. This surge 
is amplified by power amplifying tubes and 
in turn operates the giant control relay of 
the 40- kilowatt transmitter ; it is very sim- 
ilar to ordinary key modulation. The wave 
is broadcast as an irregular series of dots 
and dashes which is very confusing to ship 
radio operators who try to decode them, not 
knowing what they mean. 

The wave is received and amplified by an 
ordinary radio long -wave set and is then 
passed on to the reproducer. It is further 
amplified by two UX -171 tubes in parallel. 
The receiving instrument is similar to the 

transmitter except that the operation is re- 
versed, and the photo- electric cell is re- 
plated by a pen or ink stylus. This pen is 
placed in front of the cylinder upon which 
is wöund the sheet of paper used for pro- 
ducing the map. The radio impulses actu- 
ate the pen in the same manner that they 
operate the diaphragm of a telephone re- 

The speed of the cylinder and the forward 
advance of the pèn is held in synchronism 
with the transmitter by a very ingenious 
device. Proper synchronism was the critical 
point of development and until the discovery 
of how to control this, reproduction could 
not be successfully obtained. The synchron- 
izing mechanism will not perñiit the receiver 
to run too fast or slow, but will automatic- 
ally check the cylinder at each revolution s, 
that it will start off in harmony with each 
new revolution of the transmitting cylinder. 
This is accomplishád by a synchronizing 
signal sent out at the beginning of a new 
revolution by the transmitting station. 

Ship radio stations equipped with the 
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Jenkins system may pick up the map trans- 
mission. This will mean much to naviga- 
tion officers toward the intelligent handling 
of their vessels in all kinds of weather and 
providing for coming changes in the weath- 
er. The simplicity of the radio weather 
maps and their clearness of reception are 
such that they will prove of the utmost 
value to all navigation. 

For many years the Weather Bureau has 
been broadcasting every day a special 
weather bulletin, by means of which ship 
captains have been preparing their own 
weather maps at sea. The direct reproduc- 
tion process provides for instant service and 
the elimination of the old coded method. 
The long familiar "USWB" weather bulle- 
tin, known to all operators since the early 
days of radio, may soon be a thing of the 
past. The Weather Bureau is now con- 
vinced that the day is not far distant when 
meteorological advices and information is 

available to all ships at sea by this direct 
reproduction method. 
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An unretouched reproduction of a weather map, just as it is received on ship- board. 
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UNIQUE SIX -TUBE RECEIVER 

Four stages of tuned-radio- frequency am- 
plification are successfully controlled by a 
single tuning knob in this six -tube receiver. 
The four tuning condensers are assembled 
together on one cast aluminum frame of 
great rigidity, and are not supplemented by 
any of the usual small "trimming ", or so- 
called "vernier" condensers. 

Compensation for the different tuning 

Front view of the complete receiver, showing 
panel layout. Knob K is the main tuning con- 
trol, while V is for the antenna variometer 

and R for the filament rheostat. 
Illustrations courtesy Federal -Brandes, Inc. 

effects of different antennae is provided by 
an antenna tuner of unusual design. It is 
not a coupler of the ordinary semi -aperiodic 
primary type, but consists of a small vario- 
meter, one winding of which is tapped in 
three places. It is hunted by the first sec- 
tion of the quadruple condenser, and is ad- 
justed in the particular location in which 
the set is used so that in combination with 
the inductance of the aerial, it provides just 

Bottom view of the receiver chassis, showing disposition of the radio -frequency interstage transformers RF, the antenna variometer V, the condenser driving mechanism SM, and the 
rheostat R. 

enough total effective inductance to equal the 
individual inductance of the three fixed RF. 
transformers. The four tuning inductances 
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Detailed drawing of the antenna -variometer 
unit, showing the arrangement of the switch - 
lever and contact points, by means of which the 
number of turns of wire in use on the vario- 

meter stator is adjusted. 

thus being made equal to each other, the 
quadruple condenser tunes them in perfect 
step throughout the wavelength range of the 
receiver. Rough adjustment is furnished by 
the three taps on the variometer winding. 

The radio - frequency stages are of the re- 
sistance- stabilized type, and do not betray 
any signs of oscillation anywhere over the 
tuning scale. The three interstage couplers 
are simple solenoids, which are placed in 
such angular relation that the magnetic feed- 
back between them is at a minimum. A 
rheostat connected to the first two R.F. 
tube filaments acts as a volume control. 

The set mechanically is very strong, the 
panel and supporting chassis being made en- 
tirely of brass and aluminum. 

The front panel holds three knobs and a 
decorative window through which may be 
observed an indicating scale graduated in 
wavelengths. In the accompanying view of 
the front of the receiver, K is the single 
main tuning control, V the variometer knob, 
and R the rheostat. A small lever beneath 
the variometer knob adjusts the tapped vari- 
ometer winding, while a similar lever be- 

VARIOMETER 

SWITCH 

T B+ -C B+ C- B+ A-C +- A+ B- Bf67iV. 45V 4 }V 99v 9V I35V 
Complete circuit of the four -stage R.F. receiver, showing the position of the antenna variometer. The four tuning condensers are adjusted simultaneously, as indicated by the dotted lines. The fixed re- sistances, r, in the grid leads of the R.F. amplifier tubes, prevent oscillation. The left -hand rheo- stat, R, regulates the first two R.F. bulbs; the other is fixed, and controls the other four tubes. 

neath the rheostat knob acts as a filament 
on -off switch. 

The audio amplifier is of the standard 
transformer type, two stages of amplification 
being employed. 

Back view of the receiver: CU is the quadruple 
condenser unit; S, the condenser indicatmg 
scale; AF the audio amplifying transformers; 
BC the battery cable; and J the loud -speaker 

jack. 

ROSE -BOWL HORNLESS LOUD SPEAKER 
In this novel loud speaker from England 

is incorporated a bowl, covered by a screen 
in which may be placed flowers, such as 
roses, pansies, etc., which need support to 
be kept properly. Beneath this bowl is a 
hornless loud speaker, the terminals of 
which may be seen on the side of the base. 

This loud speaker comes in different 
finishes, bronze, or oxidized silver, which 
enhance its appearance. Not only does it 

The loud- speaker unit of this novel instrument 
is located just beneath the bowl at the section 

marked "I ". 
Photo courtesy British Electrical Sales 

Organization. 

serve as an excellent table decoration, but 
the quality of reproduction is said to he 
excellent. 

TUBE SILENCER 
There are in existence many radio receiv- 

ers equipped with old -style fixed sockets, 
which, because of their inability to prevent 
vibrations from affecting the tubes contained 
in them, are responsible for serious and an- 
noying microphonic disturbances in the loud 
speakers. To overcome this trouble without 
making necessary the complete replacement 
of the receptacles by others of the non- micro- 
phonic type, a manufacturer has brought out 
a silencing device designed for attachment 
to the individual noisy tubes. 

It consists merely of a heavy steel disc, 
to one face of which are riveted four flex- 
ible steel fingers tipped with rubber. When 
slipped over the top of a noisy bulb it acts 
as a damping weight, and effectively pre- 
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This shows how the silencer fits over a noisy 
vacuum tube. 

Illustration courtesy Day -Fan Electric Co. 

vents the tube from responding to transitory 
vibrations and shocks transmitted to it 
through the stiff socket. 

This attachment is especially valuable to 
owners of console cabinets which contain 
both radio sets and loud speakers, as the 
close proximity of the reproducers to the 
tubes usually is the cause of strong micro - 
phonic effects. 

SINGLE -CONTROL 6 -TUBE T.R.F. 
The six -tube receiver shown herewith 

has ample space provided on each side of 
the set itself for the necessary batteries or 
eliminators ; it employs a single -control 
tuned -radio - frequency circuit, having two 

Front view of the single -control 6 -tube receiver. 
The tuning knob is the large one in the center 

of the panel. 
Photos courtesy The Magnavox Company 

stages of R.F., a detector and three stages 
of transformer -coupled A.F. amplification. 

The three condensers for tuning the R.F. 
stages are mounted in the bottom of the 
cabinet, on a sloping platform, and driven 
by the single control to which is attached 

Top view of the single -control set, showing 
how the tube sockets are arranged around the 

large triple tuning condenser. 

a shaft and gears. These condensers are 
shielded by a semi -circular plate of metal 
that extends upwards into the compart- 
ment above, in which the six tubes arc 
located. The central panel of the set is 
set at an angle in order that the dial read- 
ings may be more easily seen. 

Connections to the batteries are easily 
made, because of the leads, which go 
through holes into the battery compart- 
ments and are connected permanently to 
the set. It is claimed that this receiver is 
capable of very good reproduction due to 
its well designed audio- frequency amplifier. 

STATIONARY HYDROMETER 
Consisting of an upright barrel and a flex- 

ible nozzle two feet long, this unusual hy- 
drometer permits a radio fan to test all the 
cells of "A" and "B" storage batteries with- 

When this hydrometer is not being used, the 
flexible rubber hose. N. is kept fastened in the 
hook H, which forms part of the rubber bulb, B. 

Illustration courtesy E. Edclmann & Co. 

out moving either the batteries or the testing 
instrument. Hè simply pulls out the hose, 
N, from its hook, H, in the bottom of the 
rubber bulb, B, places the end in the battery 
vent, squeezes the bulb so as to draw some 
acid into the barrel, and observes the read- 
ing. When he is finished, he squeezes the 
bulb again so as to force the acid back into 
the battery. 

The hydrometer is fitted with a soft rub- 
ber base weighted at the bottom so that it 
cannot be tipped over easily. The glass in- 
dicating float cannot stick to the inside of 
the barrel, being kept away from the latter 
by means of little projections blown on its 
surface. The entire device stands only eight 
inches high. 

"A" BATTERY ELIMINATOR 
This "A" power unit really eliminates the 

"A" battery by converting the alternating 
house current for direct lighting of standard 
five -volt radio tubes. The action that takes 
place in it is purely a transformer- and -rec- 
tifying one, wherein the 110 -volt A.C. is 
stepped down to a lower voltage, rectified, 
and its pulsations then ironed out by a fil- 
tering system of "brute" dimensions. 

No liquids, acids, or other chemicals are 
used, the rectifiers being two tungar bulbs. 
The unit does not consume power except 
when it is actually being used, and then at a 
rate of about two cents per hour. Once in- 
stalled, it requires no care, as its components 
are all fixed and adjusted in the factory. 

The maximum output at six volts is 2/ 
amperes, the eliminator being capable, there- 
fore, of operating any receiving set employ- 
ing up to ten tubes of the 201A type, or 
their equivalent. The use of the unit en- 
tails no revision of the filament circuit of 
the receiver. 
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The parts of the "A" eliminator are clearly 
shown in this illustration ; S steel front panel. 
RS output- regulating switch, AT output term- 
inals; SW on -off switch, RT rectifier tubes, C 
filter choke coils. T steel assembly tray, P power 
transformer, F filter condenser; and B ballast 

unit. 
Photos courtesy The Cooper Corporation. 

The containing case is made of 16 
gauge steel finished in sagebrush green, and 
is 9 inches wide, 9/ inches high, and l3ÿ.¿ 
inches long. It weighs 52 pounds complete. 

The two accompanying illustrations give 
an idea of the external appearance and in- 
ternal construction. In the photograph of 
the insides, the letter S indicates the steel 
front panel ; RS the output regulating 
switch ; AT the "A" plus and minus output 
terminals ; SW the on -off switch ; RT the 
rectifier tubes ; C the filter choke coils ; T 
the steel assembly tray ; P the power trans- 

View of the complete "A" eliminator in its case. 

former ; F the filter condenser ; and B the 
ballast unit for equalizing the output of the 
two rectifiers. 

OVAL SHAPED CONE SPEAKER 
The oval shape of this cone speaker is 

claimed by the manufacturer to strike an 
agreeable balance in the reproduction of high 
and low notes. The long side of the oval is 

This oval -shaped cone speaker is fitted with a 
decorative grill which enhances its appearance 

markedly. 
Photo courtesy The Radio Foundation, Inc. 
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said to stress the low notes, and the short 
side the high notes, the two rounding out 
the reproduced tones with great clarity. 

The speaker is 20 inches high, 20 inches 
wide on the long side of the oval and 14 
inches on the short side. It uses a single 
cone, the open side being covered over by a 
fancy metal grill. The whole instrument 
stands on a heavy base. The metal work is 
finished in old gold or statuary bronze, the 
speaker as a whole presenting a handsome 
appearance. 

NOVEL FIVE -TUBE RECEIVER 
A novel combination of two indicating 

hands traveling over a single semi -circular 
scale on the front panel is the outstanding 
feature of this five -tube set. The three 
variable condensers which tune the two -stage 
radio- frequency amplifier circuit are mounted 
on a common frame, the two left -hand ones 

This drawing shows the details of the driving 
mechanism of the right -hand variable condens- 
er of the five -tube receiver. The large knob 
IC by means of the driving discs D, turns the 
wheel W, which is attached to the shaft of the right -hand variable condenser. The belt B moves the inside pointer PA, while the pointer PM moves independently on its own shaft S. 
Illustrations courtesy The Pfanstiehl Radio Co. 

being linked together so that their shafts 
turn together. Their positions are indicated 
on the panel by the main pointer marked PM 
in all the accompanying illustrations. 

The shaft to which PM is attached re- 
volves inside and independently of a combin- 

Front view of the complete receiver: PM is the main pointer, PA the auxiliary one, LK controls the two left -hand tuning condensers and PM; K controls the right -hand condensers and PA; 
R is a rheostat knob. 

ation shaft and pulley. To the latter is at- 
tached a small pointer, marked PA, moving 
inside a little square window cut in the 
main pointer. The pulley is belted to the free right -hand condenser on the large 
f rame. 

The operation of the system is obvious 
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ploys a balanced speaker unit, U, driving a 
stiff impregnated linen diaphragm, D, set 
in the cast aluminum frame F. 

The case is molded brown bakelite, and 
consists of two sections, the pear- shaped 
tone chamber, TC, and the face cap, FC. 
Twelve screws passing through the cap and 
the edge of the aluminum frame ' hold the 

BC 

Rear view of the receiver. CF is the triple - condenser unit ; LM the link motion connecting the two left -hand condensers (right -hand in this illustration) ; BC the battery cable; and PS a switch allowing the use of the proper batteries with a power tube. 

from the drawings. There are two tuning 
knobs : LK, below and to the left of the 
scale on the panel, and K, below and to its 
right. Knob LK, by means of a pair of 
friction discs LD (see drawing of top view 
of condenser and dial- assembly), drives a 
large disc, LW. This disc is fastened tb 
the extreme left -hand condenser on the 
frame, and through the link motion, L, also 
turns the second condenser. The shaft of 
the latter, S, is fixed to the pointer, PM. 

A similar driving scheme is used for the 
single right -hand condenser, which tunes the 
aerial coupler of the receiver. The knob 
K, by means of its friction wheels, D, drives 
the wheel, W, which is attached to the con- 
denser shaft. The wheel also carries a small 
pulley, which is coupled by means of a brass 
belt, S, to the center pulley bearing the aux- 
iliary pointer, PA. 

In tuning the set, a person grasps LK in 
his left hand and K in his right, and turns 
them so that the small pointer always keeps 
within the large one. The aerial coupler 
condenser is rarely more than a few degrees 
different in setting from the inter -stage con- 
densers, so it is a simple matter to tune the 
set to perfect resonance with this arrange- 
ment. 

Electrically the receiver is of more or less 
orthodox design. The two stages of tuned 
R.F. feed into a detector tube and a two - 
stage transformer coupled audio amplifier. 
Provision is made for the use of a power 
tube in the last stage. 

LOUD SPEAKER 
This pear- shaped loud speaker, only 7/ 

inches high and 6 inches in diameter, em- 

The pear -shaped loud speaker ready for use. 
Photos courtesy The Tectron Radio Corp. 

latter in an upright position against the edge 
of the tone chamber. 
COMBINATION POWER AMPLIFIER -"B" ELIMINATOR 
A complete "B" eliminator and a stage 

of power amplification are contained in the 

Bottom view of the amplifier- eliminator unit; 
S is the on -off switch, CH the choke -coil, C the steel case, VR, voltage- output regulating resis- tance, ST step -up transformer, FC filter -con- denser unit, FR fixed resistors to regulate "B" voltages, and OT the output choke for the loud 

speaker circuit. 
Photos courtesy Radio Receptor Company, Inc. 

case of this unit, which is intended to replace 
the second audio tube in any factory -built 
receiver using transformer coupled audio. It 
makes use of the second transformer in the 

The parts of the pear- shaped loud speaker; the round frame F is fastened against the face of the tone chamber TC when the speaker is as- 
sembled. 

At Left: 
This shows the details of 
the left -hand condenser unit. 
L is the link motion con- 
necting the two condenser 
shafts; LW is a large wheel, 
driven by the discs LD and 
the knob LK; S is the con- 
denser shaft, B the belt to 
the right -hand condenser, 
PM the main pointer, ana 

PA the auxiliary. Outside view of the unit. O is the opening through which the amplifier and rectifier tubes are inserted, W wooden cover, C case, P lamp - socket plug, S the on-off switch, H the ventila- 
tion holes. 
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set, and provides the advantages of power 
tube operation at a minimum of bother. 

A power amplifier tube of the 210 type is 

used. The output circuit includes a choke 
coil and large fixed condenser to keep the 
heavy plate current out of the loud speaker. 

The "B" section of the unit develops 135 

volts, and has sufficient capacity to operate 
any receiver of six tubes or less. Bias for 
the grid of the power amplifier tube is fur- 
nished by the voltage drop across a fixed 
resistor in the "B" minus lead. 

A MOST UNUSUAL "A" ELIMINATOR 
Of radically different design, this "A" 

eliminator is probably one of the most un- 
usual devices offered so far for the solution 
of the "A" power problem. It is a filter 
unit intended for use with battery chargers 
of either the bulb or chemical type, and 
serves the purpose of smoothing out the rec- 
tified current as it leaves the chargers and 
of passing it to the radio receiver as smooth 
direct current free from hum or noise. 

Essentially, the unit consists of a large 
choke coil and a double electrolytic conden- 

External appearance of the complete "A" bat - 
tery eliminator. 

Photos courtesy The Abox Company 

ser of new design. It is wired simply be- 
tween the output of the charger and the "A" 
posts on the receiving set, and operates like 
any other filter system containing inductance 
and capacity. The secret of this particular 
filter lies in the condenser, which possesses, 
according to calculations and measurements 
made by the inventors, the enormous capacity 
of ONE QUARTER OF A FARAD. 
(Note, one quarter of a farad, not micro - 
farad). This capacity is equivalent to 
250,000 nif., the condenser undoubtedly being 
the largest ever made for ordinary radio 
work. 
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Right: The complete neu- 
trodyne receiver, with the 

power unit at its right. 
Photos courtesy The 
Amrad Corporation 
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Despite its large electrical size, the con- 
denser is surprisingly small mechanically, 
occupying a space only about three inches 
wide, six long, and five deep. It operates 
by reason of a gas concentration on the iron 
and nickel plates, which are immersed in a 
strong solution of potassium hydroxide. It 
is the invention of E. F. Andrews and 
Laurens Hammond, both of Chicago, Ill., 
and is covered by a number of patent appli- 
cations. 

The filter may be used with various sizes 
of bulb and chemical rectifiers to supply 
either the 199 or 201A types of tubes in any 
number up to 15. A combination of a 2/- 
ampere electrolytic charger and the filter 
makes an ideal source of "A" power direct 
from the A.C. lamp socket for sets con- 
taining six tubes or less. 

The unit is extremely flexible, and is 
adaptable to direct -current service as well 
as alternating. It may be used with trickle 
chargers to supply the correct current for 199 
tubes, or with heavy five -ampere bulb charg- 

The electrolytic condenser taken apart: C is the 
outside containing case; T the sealed tank into 
which the water is poured; CS the sticks of 
potassium hydroxide before being dissolved; 

and CV the plate assembly. 

The plate assembly further revealed: G is thé 
girdle holding the plates P and VC is the cap 
through which the water is poured into the 

tank. 

ers for unusually heavy loads. It is only 
half the size and less than half the weight of 
the ordinary storage battery, and once filled 
with water and installed alongside the 
charger, becomes a permanent power unit 
that requires no care. 

Mr. Andrews personally demonstrated his 
filter in the RADIO NEWS Laboratories be- 
fore Mr. Hugo Gernsback and members of 
the staff, and impressed everyone with its 
effectiveness. Operating a six -tube set, it, 
produced no audible hum whatsoever in the 
loud speaker, and only a very faint and 
hardly discernible hum in a pair of tele- 
phone receivers connected to the full out- 
put of the receiver. 
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Left: the power unit. 
CR is the connection 
rack; FR the fixed re-. 
sistors; EC the electro- 
lytic filter - condensers; 
RT the rectifier tubes; 
T the power transform- 
er; PC power -tube con- 
nector cord; VC the 
case; SW the on -off 
switch; PP the power 
plug; and BC the bat- 

tery cable. 
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POWER- OPERATED RECEIVER 
A full -wave -rectifier system, employing 

two 216B tubes and two 15 mf. electrolytic 
condensers, furnishes complete "A" and "W' 
power for this receiver, which is a standard 
five -tube neutrodyne embodying two stages 
of R.F. and two stages of transformer 
coupled audio frequency. 

The R.F., detector, and first A.F. tubes are 
of the 199 type, their filaments being wired 
in series, and fed the necessary .06 ampere 
by the rectifier system. The last audio tube 
is a power tube of the 112 type, and is con- 
nected directly to a five -volt winding on 
the power transformer in the eliminator. 
The grid return from the last audio trans- 
former is made to its filament through a 
simple split resistance. 

The rectifier units, contained in a separate 
steel case, also supply "B" voltage. A num- 
ber of fixed resistors of suitable value are 
connected in the circuit to keep the output 
voltages at their proper figures. 

The receiver and eliminator unit are de- 
signed for each other, and cannot be used 
independently. 

"A" CURRENT SUPPLY 
This device supplies "A" power for the 

lighting of standard tubes at six volts and a 
maximum of 2/ amperes. After the plug, 
P, has been inserted in any 110 -volt A.C. 

(Continued on page 905) 

The "A" current -supply unit, with the cover 
lifted. 

Photo courtesy The Crosley Radio Corp. 
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List of Broadcast Stationsintheli!iiited States 
Radio Radio 

m Radio m Radio ` Call BROADCAST STA. ó Call BROADCAST STA. m ; Á Call BROADCAST STA. iñ « Call BROADCAST STA. 
m 

Letter Location 3 d Letter Location 3 d 3 Letter Location Letter Loeßtion 3° 
KDKA, !East Pittsburgh, Pa. .. *309.1 Var. 

(Various short -wave transmissions) 
KDLR, Devils Lake, N. D 231 5 
KDYL, Salt Lake City, Utah 
KFAB, Lincoln, Neb. 
KFAD, Phoenix, Ariz 
KFAF, San Jose, Calif 
KFAU, Boise, Idaho 
KFBB, Havre, Mont 
KFBC, San Diego, Calif 
KFBK, Sacramento, Calif 
KFBL, Everett, Wash 
KFBS, Trinidad, Colo 
KFBU, Laramie, Wyo 
KFCB, Phoenix, Ariz. 
K F D D, Boise, Idaho 
KFDM, Beaumont, Tex 

246 200 
*340.7 5000 

273 100 
217.3 50 
280.2 2000 

275 50 
380 50 
533 100 
224 100 
238 15 
375 504 
238 125 

275.1 50 
315.6 500 

K F D X, Shreveport, La. , .........250 100 
KFDY, Brookings, S. Da. k 305.9 100 
KFDZ, Minneapolis, Minn. 234 10 
K F EC, Portland, Ore 252 50 
KFEL, Denver, Colo. 254 250 
KFEQ, Oak. Nebr. 268 500 

2'33 10 
242 50 
226 10 

*267.7 500 
252 50 
240 10 
467 5000 
218 100 
273 500 
256 500 
226 10 
273 
248 110 

KFEY, Kellogg, Idaho 
KFFP, Moberly, Mo. 
KFGQ, Boone, Iowa 
KFH, Wichita, Kan 
KFHA, Gunnison, Colo 
K F H L, Oskaloosa, Iowa 
KFI, Los Angeles, Calif. 
K F I F, Portland, Ore. 
KFIO, Spokane, Washington 
KFIQ, Yakima, Wash. 
KFIU, Juneau, Alaska 
KFIZ, Fond du Lac, Wis. 

1 KFIB, Marshalltown, Iowa 
KFJC, Junction City, Kansas ,,,.218.8 10 
K FJ F, Oklahoma City, Okla. 261 500 (FP, Astoria, Ore. 246 10 

K FI M, Grand Forks, N. Dak. 278 100 
(FIR. Portland. Ore. 263 1.20 
KFJY, Fort Dodge, Iowa 246 50 
KFJZ, Fort Worth, Tex. 254 50 

1 K F KA, Greeley, Colo. *272.6 50 
K F K B, Milford, Kas. 431.4 1000 
K F K U, Lawrence, Kans. 275 500 
KFKX, Hastings, Nebr. 288.3 5000 
KFKZ, Kirksville, Mo. 225.4 50 
KFLR, Albuquerque, N. Alex. 254 100 
KFLU, San Benito. Tex. 236 20 
K FLN, Rockford, Ill. 229 10(1 
KFLX, Galveston, Tex. 290 250 
KFLZ, Anita, Iowa 273 100 
K F M R, Sioux City, Iowa 261 100 
KFMX, Northfield, Minn. 336.9 500 
KFNF, Shenandoah, Iowa 461.3 2500 
K FOA, Seattle, Wash. 459.3 1000 
KFOB, Burlingame, Calif. 226 50 
KFON, Long Beach, Calif. 233 500 
KFOR, David City, Nebr. 226 100 
K FOT, Wichita, Kans. 231 50 
K FOX, Omaha, Nebr. 248 100 
KFDY, St. Paul, Minn. 252 50 
KFPL, Dublin, Texas 252 20 
KFPM, Greenville, Texas 242 10 
KFPR, Los Angeles, Calif. .230.6 500 
KFPW, Carterville. Mo. ..258 20 
KFPY, Spokane, \Nash. 273 100 
KFQA, St. Louis, Mo. 280:2 5000 
KFAB, Fort Worth, Texas 508.2 2500 
KFQD, Anchorage, Alaska 227.1 100 
K FQP, Iowa City, Iowa 224 10 
KFQU, Alma (Holy City) Calif. 2311 250 
KFQW, Seattle, Wash. 215.7 50 
KFQZ, Hollywood. Calif. 225.4 500 
KFRB, Beeville, Tex. 248 250 
KFRC, San Francisco, Calif. ....267.7 50 
KFBU, Columbia, Mo. *999.7 500 
KFRW, Olympia, Wash. 218.8 50 
K FSD, San Diego, Calif. 245.8 1000 
KFSG, Los Angeles, Calif, 275 500 
K F U L, Galveston, Tex. 258 500 
KFUM, Colorado Springs, Cole....239.9 100 
KFUO, St. Louis, Mo. 545.1 500 
KFUP, Denver, Colo. 234 50 
K FUR, Ogden, Utah 224 50 
KFUS, Oakland, Calif. 256 50 
KFUT, Salt Lake City, Utah 263 100 
K F U U, Oakland, Calif. 220 100 
KFVD, Venice, Calif. 205.4 50 
KFVE, St. Louis, Mo. 290 5000 
K F V G, Independence, Kas. 236 15 KFVI Houston. Texa 239.9 50 
KFVN, Fairmont, Minn, 227 50 
KFVR, Denver, Colo. 244 50 
KFVS Cape -Girardeau, Mo. ....*223.7 50 KFVI Albuquerque, N. Alex. 250 10 
K F W B, Hollywood, Calif. 252 500 
KFWC, San Bernardino, Calif. ..291.1 200 
K F W F, St. Louis, Mo, 214.2 250 KFWH, Eureka, Calif. 254 100 
KFWI, San Francisco, Calif, 250 500 KFWM, Oakland, Calif. 315.6 500 
K F W O, Avalon, Calif. 211.1 250 
K F W U, Pineville, La. 238 100 
K F W V, Portland, Ore. 212.6 50 KFXB, Big Bear Lake, Calif. 202.6 500 
KFXD, Logan, Utah 205.4 10 
K FX F, Denver, Colo. 430.1 1000 KFXH, El Paso, Texas 242 50 KFXJ, Edgewater, Colo. 215.7 15 
K FX R, Oklahoma City, Okla. 214.2 15 KFXY, Flagstaff, Ariz. 205.4 50 KFYF, Oxnard, Calif. 214.2 10 
KFYJ, Houston, Texas (portable) 238 10 KFYO, Texarkana, Tex 200.7 10 KFYR, Bismarck, N. Dak. 248 10 KGAR, Tucson, Ariz. 243.8 500 
K G BS, Seattle, Wash. 227 100 KGBU Ketchikan, Alaska 229 500 
KGBW1, Joplin, Mo. 282.8 250 KGBX, St. Joseph, Mo. 347.8 50 KGBY, Shelby, Neb. 202.8 50 
K G BZ, York, Neb, 333.1 100 KGCA, Decorah, Ia. 280.2 20 KOCB, Oklahoma City, Okla. 331 100 KGCG, Newark, Ark, 239.9 100 KOCH, Wayne. Neb. 434 500 KGCI, San Antonio, Tex. 2'39 9 15 KGCL Seattle, Wash, 210 6 10 KGCM, San Antonio, Tex. 263 10 KGCN, Corcordia, Kas. 210 50 KGCR, Brookings, S. D. 252 10 KGCU, Mandan, N. D. 
KGCX, Vida, Mont. 240 8 
KGDA, Dell Rapids, S. Dak ....254.1 15 KGDE, Barrett, Afinn. 

*Standard or constant frequency, 
!Location of transmitter only. 

KGDI, Seattle, Wash. 416.4 
KGDJ, Cresco, Iowa 202.6 
KGO Oakland, Calif. *361.2 5000 
KGTT, Sun Francisco, Calif. 206.8 50 
K G U, Honolulu, Hawaii 270 500 
K G W, Portland, Ore. 931.5 1000 
K G Y, Lacey, Wash. 278.8 50 KH1, Los Angeles, Calif. 405.2 500 I(HQ, Spokane, Wash. 394.5 1000 KHX Los Angeles, Calif. (port.) 119.9 500 
KICIK, Anita, Ia. 273 100 KJBS, San Francisco, Calif 234.2 5 KIR, Seattle, Nash. 384,4 1000 
KLDS, Independence, Mo. *440.9 1000 (LS, Oakland, Calif, 250 250 KLX, Oakland, Calif, 508.2 500 KLZ, Denver, Colo, 584.4 500 KMA, Shenandoah, Iowa 461 500 KM1, Fresno, Calif, 234 50 KMJP, Kansas City, Mo. 440.9 1000 
K M MJ; Clay Center, Neb. 228.9 1000 
K M 0,, Tacoma, Nash. 250 100 
KMOX, !Kirkwood, (SLLo,) Mo. 280.2 5000 KMTR, Hollywood, Calif. 372,2 500 
KNRC, Santa Monica, Calif, 238 500 KNX, Los Angeles, Calif, 336.9 500 
KOA, Denver, Colo. *322.4 5000 
KOAC, Corvallis, Ore. 280.2 500 KOB, State College, N. M. 348.6 5000 
KOCH, Omaha, Neb. 258 500 KOCW, Chickasha, Okla. .d. 252 200 KOIL, Council Bluffs, Iowa 305.9 500 
K OI N, (Sylvan, Ore. 319 1000 
KOMO, Seattle, Wash, 305.9 1000 KOWW, Walla Walla, Wash. 285.5 500 KPIM, Prescott, Ariz, 215 
KPO. San Francisco, Callf, 428.3 1000 KPPC, Pasadena, Calif, 229 50 KPRC, Houston, Texas 296.9 500 KPSN, Pasadena, Calif, 315.6 1000 KQV, Pittsburgh, Pa. 275 500 

WBBP, Petoskey, Mich. 238 200 WBBR Itossville, N. Y. 416.4 500 
WBB)%I, NorfOlk, Va. 222 50 WBBY, Charleston, S. C. 268 100 
WBBZ, Chicago, Ill, (portable) 215.7 50 
WBCN, Chicago, Ill. 266 500 
WBES, Takotna Park, Md. 222 100 
W B N Y, New York, N. Y. 322.4 1000 
WBOQ, Richmond Hill, N. Y. 236 100 
WBRC, Birmingham, Ala. 248 50 
WERE, Wilkes- Barre, Pa, 231 100 WBRL, Tilton, N. H. 410 500 
W B MS, North Bergen, N. J 233,7 10 
WBRS, Brooklyn, N. Y. 394 100 
WBT, Charlotte, N. C. 275 250 
W BZ, !East Springfield, Afass *331.1 5000 
WBZA, Boston, Islam *331.1 500 
WCAC, Storrs, Conn. 275 500 
WCAD, Canton, N. Y. *263 250 
WCAE, Pittsburgh, Pa. 461.3 500 
WCAH, Columbus, O. 265.3 500 
WCAJ, University Place, Neb. 254 500 
WCAL, Northfield, Minn. 336.9 500 
WCAM, Camden, N. J. 336.9 1000 
WCAO, Baltimore, Md. 275 100 
WCAR, San Antonio, Texas 263 5000 
WCAT, Rapid City, S. D. 240 50 
WCAU, Philadelphia Pa. 277.6 500 
WCAX, Burlington VVt. 252 100 
WCAZ, Carthage, ill. 245.8 50 
WCBA, Allentown, Pa. 254 125 
WCBD, Zion, Ill 344.6 5000 
WCBE, New Orleans, La. 263 5 
WCBH, University, Miss. 242 50 
W CB M,- Baltimore, Md. 229 100 
W CB R, Providence, R.I. (port.) 234 100 
WCBS, Providence, R.I. (port.) 242.5 250 
WCCO, Minn. -St. Paul, Minn. *416.4 5000 
WCFL Chicago, Ill. 491.5 500 
W C FI Tullahoma, Tenn. 252 10 
WCGU, Lakewood, N. J 350.6 500 
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At the closing date of this magazine, the list of broad- 
cast stations is subject to daily alterations, as regards wave- 
lengths, power, etc. We especially request stations mak- 
ing changes at this time to send a notification to RADIO 
NEWS in order that broadcast listeners may be advised as 
soon as possible of the new conditions which they may ex- 
pect in tuning in the stations. - 
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KQW, San Jose, Calif. 333.1 500 
KRAC Shreveport, La. 220 50 
(RE, Berkeley, Calif. 256 100 
KRLD, Dallas, Texas 317.1 500 
KRSC, Seattle, Wash. 499.7 50 
KSAC, Manhattan, Kansas 340.7 500 
KSBA, !Shreveport. La. 312.6 1000 
KSD, St. Louis, Mo. 545.1 500 
KSEI, Pocatello, Ida. 260.7 500 
l(SL, Salt Lake City, Utah 299.8 1000 
KSMR, Santa Maria, Calif. 282.8 100 
KSO, Clarinda, Iowa 405.2 500 
KTAB, Oakland, Calif. 302.8 1000 
KTBI, Los Angeles, Calif. 293.9 750 
KTBR, Portland, Ore. 283 50 
KTHS, Hot Springs, Ark. *374.8 1000 
KTNT, Muscatine. Iowa 333.1 1000 
KTUE, Houston, Tex. 263 5 
KT W, Seattle, Wash. 454.3 1500 
KUOA, Fayetteville, Ark. 299.8 750 
KUOM, Missoula, Mont. 244 250 
KUSD, Vermillion, S. D. 278 500 
KUT, Austin, Texas 231 500 
KV00, Bristow, Okla. - 374.8 1000 
KWCR, Cedar Rapids, Iowa ..., *277.6 500 
K W G, Stockton, Calif. 248 50 
K W KC, Kansas City, Mo. 236 100 
KWSC, Pullman, Wash. 348.6 500 
KWTC, Santa Ana, Calif. 260.7 15 
K W UC, Le Mars, Iowa 252 50 
K W W G, Brownsville, Texas 278 500 
KXRO, Seattle, Wash. 240 85 
KYW, Chicago, Ill. 535.4 2000 
KZIB Manila, P. I. 249.9 20 
KZ Ki, Manila, P. I. 270 100 
KZ M, Oakland, Calif. 240 100 
KZRQ, Manila, P. I. 400 500 
NAA, Arlington, Va. *431.5 1000 
WAAD, Cincinnati, Ohio 258 25 
WAAF, Chicago, Ill. 278 500 
WAAM, Newark, N. J. ., *263 500 
WAAT Jersey City, N. J 235 500 
WAAW %, Omaha, Neb. .,..384.4 & 278 500 
WABB, Harrisburg, Pa. 204 10 
WABC, Asheville, N. C. 254 100 
W A B 1, Bangor, Me. 240 100 
WABO, Rochester, N. Y. 258 100 
W A B Q, Haverford, Pa. 365.7 1000 
WABR, Toledo, Ohio 263 50 
WABW, Wooster, Ohio 206.8 50 
WABR, !Mount Clemens, Mich....296 500 
WABY, Philadelphia, Pa. 242 50 
WABZ, New Orleans, Ln 275 50 
WADC, Akron, Ohio 258 500 
WAFD, Port Huron, Mich. 275 500 
WAG M, Royal Oak, Mich. 225.4 50 
WAHG, Richmond Hill, N. Y. 315.6 500 
WAGS, Somerville, Mass 250 5 
WAIT, Taunton, Mass. 229 10 
WAIU, Columbus, Ohio 293.9 1000 
WAMD, Minneapolis, Minn. 244 5000 
WAPI, Auburn, Ala 461.3 1600 
WARC, Medford Hillside, Mass 261 100 
WARS, Brooklyn, N. Y 295 500 
WASH, Grand Rapids, Mich ....256.4 500 
WATT, Boston, Mass. (portable 243.8 100 
WBAA, West Lafayette, Ind. ... *272.0 250 WBAK, Harrisburg, Pa. 275 500 
WBAL, !Glen Morris, Md. 246 5000 WBAO, Decatur, Ill. 270 100 
WBAP, Fort Worth, Texas 475.9 1500 
W RA W, Nashville, Tenn. 246.1 100 WBAX, Wilkes- Barre, Pa. 256 100 WBBC, Brooklyn, N. Y. 219.9 100 WBBL, Richmond, Va. 228.9 100 
WBBM, Chicago, Ill. *225.4 10000 

WCLO, Camp Lake, Wis, 231 50 WCLS, Joliet, Ill. 214.2 150 WCMA, Culver, Ind. 258.5 500 WCOA, Pensacola, Fla. 252 500 WCRW, Chicago, Ill. 416.4 50 WCSH, Portland, Me. 499.7 500 WCSO, Springfield, Ohio 248 100 WCWK, Fort Wayne, Ind. 234.2 250 W C W S, Bridgeport, Conn. 282.8 500 WCX, !Pontiac, Mich 516.9 5000 WDAD, Nashville, Tenn, 226 150 W DA E, Tampa, Fla. 273 1000 WDAF, Kansas City, Mo. 365.6 1000 WDAG, Amarillo, Texas 263 100 WDAH, El Paso, Texas 267.7 50 WDAY, Fargo, N. D. 261 50 
W D B E, Atlanta, Ga. 270 100 WDBJ, Roanoke. Va. 229 50 WDBK, Cleveland, Ohio 227 500 WDBO, Winter Park, Fla. 240 500 
W D BZ, Kingston, N. Y 232.4 10 
W D E L, Wilmington, Del. 266 100 WD G Y, Minneapolis, Minn. 263 500 WDOD, Chattanooga, Tenn. 256 500 WDRC, New Haven, Conn, 268 100 
W D W F, Edgewood, R.I. 440.9 500 WDXL, Detroit, Mich. 296.9 250 WDZ, Tuscola, Ill. 278 100 WEAF, New York, N. Y *491,5 5000 WEA1, Ithaca, N. Y. 254 500 WEAM, North Plainfield, N. J. 261 250 WEAN, Providence, It. I. 367 500 WEAO, Columbus, Ohio M293.9 750 WEAR, Cleveland, Ohio *389.4 750 WEAU, Sioux City, Iowa 275 100 
W EBC, Superior, Wis. 242 100 WEBH, Chicago, Ill. 370.2 2000 
W EBJ, New York, N. Y. 272.6 500 
W EB L, New York, N.Y. (port.) ..226 100 
W EBQ, Harrisburg, Ill. 225.4 10 WEBR, Buffalo, N. Y. 
WEBW, Beloit, Wis. 
WEBZ, Savannah, Ga, 
WEDC, Chicago, Ill. 
WEE(, Boston, Alass 
WEHS, Evanston, Ill. 
WEMC, Berrien Springs, Mich 315.6 9000 WENR, Chicago, Ill. *265.3 1000 WEW, St Louis, Mo. 360 1000 WFAA, Dallas, Texas 475.9 500 WFAM, St. Cloud. Afinn. 273 10 
W FA V, Lincoln, Nebr. 275 500 WFBC, Knoxville, Tenn. 250 50 WFBE, Cincinnati. O. 232.4 
WFBG, Altoona. Pa. *278 100 WFBJ, Collegeville, Minn. 236 100 
W FBL, Syracuse, N. Y. 252 100 WFBM, Indianapolis. Indiana 268 250 
W FB R, Baltimore, Md. 254 100 WFBZ, Galesburg, Ill. 254 20 
W FCI, Pawtucket, R. I. 229 
W FD F. Flint, Mich. 234 100 WFI. Philadelphia. Pa 394.5 500 WFKB, Chicago, Ill. 217.3 500 WFLA, Clearwater, Fla.. 265.3 500 
WFRL, Brooklyn. N. Y, 205.4 100 
WGAL, Lancaster, Pa 218 10 WGBB, Freeport, N. Y. 244 100 
W G RC, Memphis, Tenn. 277.6 15 
WGBF, Evansville, Ind. 236 500 
WGBI, Scranton, Pa 240 100 
WGBS, !Astoria, N. Y. 215.6 500 
WGBU, Fulford. Fla. 384.4 500 
W G B X. Orono, Me. 234.2 500 
WGCM, San Antonio, Tex, 263 

244 100 
268 500 
263 50 

422.3 1000 
348.6 500 

WGCP, Newark, N. J. 253 500 W G ES, (Oak Park, Ill 315.6 500 W G H B, Clearwater, Fla. 266 500 W G H P, Mt. Clemens. Mich 270 1500 W G M, Jeannette, Pa. 372 150 W G M U, Richmond Hill,N, Y. (port) 236 100 W G N, Elgin, Ill. 302.8 1000 W G R, Buffalo, N. Y. 319 750 WGST, Atlanta, Ga. 270 500 W G W B, Milwaukee, Wis. 384.4 1000 WGY, Schenectady, N. Y. *379.5 50000 WHA, Madison, Wis. 535.4 750 WHAD Milwaukee, Wis. 275 500 WHAM, Rochester, N. Y. 278 100 WHAP, New York, N. Y. 431 500 WHAR, Atlantic City, N. Y, 275 500 WHAS, Louisville Ky, 399.8 500 WHAZ, Troy, N. i, 379.5 500 
W H B, Kansas City, Mo. 365.6 500 W H BA, 011 City, Pa. 250 10 
W H BC, Canton, Ohio 254 10 WHBD, Bellefontaine, Ohio 222 100 W H B F, Rock Island, Ill. 222 100 W H B G, Harrisburg, Pa, 231 20 W H BL, Chicago, Ill, (port.) ....215.7 50 WHBM, Chicago, Ill. (port.).,..215,7 20 

W H B N, St. Petersburg, Fla. 238 10 WHBP, Johnstown, Pa. 256 100 
W H BQ, Memphis, Tenn. 233 50 
W H BR, Cincinnati, O. 215.7 300 
W H B U, Anderson, Ind. 218.8 10 
W H B W, Philadelphia, Pa. 215.7 100 
W H BY, West De Pere Wis. 250 50 
W H D I, Minneapolis, Minn. 278 500 
W H EC, Rochester, N. Y. 258 100 W H FC, Chicago, Ill. 258.5 150 
W H K, Cleveland, Ohio 272.6 1000 
W H N, New York, N. Y. 361.2 5000 WHO, Des Moines, Iowa 526 5000 WHOG, Huntington, Ind. 241.8 15 WHT, !Deerfield, Ill. 349.8 3500 WIAD, Philadelphia, Pa. 250 100 WIAS, Burlington, Iowa 254 100 
W I BA, Madison, Wis. 236 100 WI BG, Elkins Park, Pa. 222 50 WISH, New Bedford, Mass. ....209.7 30 WIBI, Flushing, N. Y. 218.8 50 
W I BJ, Chicago, Ill. (port.) 215.7 50 WIBM, Chicago, Ill. (port.) , 215.7 10 
W I BO, Chicago, Ill. 226 1000 
W I BR, Steubenville, Ohio 246 50 
W I BS, Elizabeth, N. J. 202.6 10 
W I B U Poynette, Wis. 222 20 
W I B S , Logansport Ind. 220 100 
W I BX, Utica, N. t 234.2 150 
W I BZ, Montgomery, Ala. 230.6 10 WICC, Bridgeport, Conn, 285 
W I L, St. Louis, Mo. 258 250 WILL, Urbana -Champaign, Ill. 260 1000 
W I OD, Afiami Beach, Fla, 247.8 1000 WI p, Philadelphia, Pa. 508.2 500 WJAD, Waco, Texas *352.7 500 
WJAF, Ferndale Mich, 407 500 
WJAG, Norfolk, Nebr. 270 200 WJAK, Kokomo, Ind. 254 50 
WJAM, Cedar Rapids, Iowa 268 100 WJAR, Providence, R. I. 305.9 500 
W J AS, Pittsburgh, Pa. 275.1 500 
W J AX, Jacksonville, Fla. 336.9 1000 
WJAZ, !Mount Prospect, Ill....329.810000 
WJBA, Joliet, Ill 206.8 50 WJBB, St. Petersburg, Fla, 254 250 
WJBC, La Salle, Ill. 234 100 WJBI Red Bank, N. J. 218.8 250 WJBIf, Ypsilanti, Mich, 233 10 WJBL, Decatur, Ill, 270 500 WIBO, New Orleans, La. 268 100 Wl B R, Omro, Wis. 227.1 50 
WJBT, Chicago, Ill. 468.5 500 
WJBU, Lewisburg, Pa. 211.1 100 
WJBV, Woodhaven, N. Y. 469.9 100 
WJBW, New Orleans, La. 270 20 
WJBX, Osterville, Afass, 280 100 
WJBY, Gadsden, Ala 260 90 
WJJD, Mooseheart, Ill *370.2 1000 
WJR, !Pontiac, Mich. 516.9 5000 
WJ U G, New York, N. Y. 516.9 250 
WIZ. !Bound Brook, N. J *454.3 50000 
W KA F, Milwaukee, Wis. 261 1000 
W KAQ, San Juan, P. R. *140.7 500 
WKAR, East Lansing, Mich. - ...285.5 1000 
WKAV, Laconia, N. H. 223.8 100 
W K BA, Chicago, Ill, 209.7 200 
W K BB, Joliet, Ill. 282.8 100 
WKBC, Iiirminghmn, Ala. 225 50 
W K B E, Webster, Mass. 270.1 100 
W KBF, Indianapolis, Ind. 244 100 WKBG, Chicago, Ill. (portable) ,215.7 100 
W K B H, La Crosse, Wis. 249.9 500 WKBI, Chicago, Ill. 220.4 500 
W KBJ, St. Petersburg, Fla. 280 250 WKBL, Monroe, Mich. 252 
WKBM, Newburgh, N. Y, 215.7 100 WKBN, Youngstown, Ohio 360 
W K BO, Jersey City, N. J. 309.1 WKBP, Battle Creek, Mich. 265 
W K B Q, New York, N. Y. 285 8 WKBR, Auburn, N. Y. 225 100 WKBS, Galesburg, Ill. 361.2 200 
W K BT, New Orleans, Ln 252 50 
W K B V Brookville, Ind. 236.1 150 WKBW, Buffalo, N. Y. 362.5 1000 WKBY, Danville, Pa. (port.) 220 50 
W K BZ, Ludington, Mich. 256.3 15 
W K D R, !So. Kenosha, Wis. 428.3 
WKJC, Lancaster, Pa. 258 50 
W K RC, Cincinnati. Ohio 325.9 & 422.3 1500 
WKY, Oklahoma City, Okla. 275 100 
W LAL, Tulsa, Okla. 250 100 
W LAP, Louisville, Ky. 275 20 
W LB, Minneapolis, Minn. 277.6 505) 
WLBC, Muncie, Ind. 223.7 
W L B E, Brooklyn, N. Y. 230.6 
WLBL, !Stevens Point, Wis. 278 750 
WLIB, !Elgin, Ill. 302.8 4000 
WLIT, Philadelphia, Pa, 394.5 500 
W LS, !Crete, Ill. *344.6 5000 
WLSI, Edgewood, R. I. 440.9 500 
WLTS, Chicago, Ill. 258 100 
WLW, !Harrison, Ohio *422.3 5000 
W L W L, New York, N. Y. 384.4 5000 
WMAC, Cazenovia, N. Y. 275 100 
W MA F, Dartmouth, Mass. 410.9 1000 
WMAK, Lockport, N. Y. 365 500 
W MA.L, Washington, D. C. 290 500 

(Continued on page 807) 
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Automatic 
Devices in Radio 

Manufacture 
How Ingenious Mechanism 
Does the Work of Human 

Fingers 

By HERNDON GREEN 

HOW it has been necessary to devise 
new methods of manufacture and 
new machinery, to meet the pe- 
culiar demands of radio mass pro- 

duction, is well illustrated in these views of 
a large Eastern factory. 

One of the best examples is shown in the 
assembly of a recently -developed type of 
audio amplifier unit, for which the division 
of labor is facilitated by the use of a con- 
veyor, invented and built for the especial 
purpose. From the time the stamped lamin- 
ations for the core of the unit fall from the 
press, the operation of assembly does not 
stop until the completed and tested instru- 
ment is ready for shipment. (Fig. 1). 

The conveyor belt is only four inches 
wide, this limited working space making ac- 
cumulation of parts at any point impossible. 
The motion of the belt is carefully timed, 
and each operator performs her particular 
task once each time the belt moves. This 
means synchronized production, with suffi- 
cient time allowance for each operation. 
Lost motion is eliminated, and the labor 
cost kept down to the absolute minimum. 

To make complete synchronism of manu- 
facture effective, it is necessary that évery 
part going into the assembly process be per- 
fect. In order to insure this, a thorough 
inspection of all material is maintained, and 
the possibility of interference with the pro- 
duction line caused by misfit parts therefore 
prevented. If any defective parts should be 
found, they are simply left on the belt by 
the operator, and eventually drop off at the 
end into a receptacle provided for this pur- 
pose. 

(Continued on page 913) 
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In Fig. 3 (above) is shown the 
hopper -feed and the automatic 
machine which threads the ter - 
minal -nuts o n vacuum - tube 
sockets, ahhlied by the operator. 
No fumbling or twisting delays 
the speed of the assembly. Below 
are the automatic bakelite- nzold- 
ing presses which turn out insu- 
lating parts for radio apparatus. 

Fig. 1 (Above) Here is the conveyor - 
belt which is the heart of this assemb- 
ling system. Instead of moving contin- 
uously, it pauses long enough for each 
operation, and then takes the unit on to 
the next worker. Fig. 2 (right) shows 

another type of conveyor -belt, 
which receives the bakelite parts 
as they are turned out by the 
presses, and carries them at once 
to the inspection department on 
another floor. 

Photos by courtesy of Alden Manu- 
facturing Co. 

Fig. 4. At the left we have a machine which 
performs the numerous operations necessary 
on a composition knob. The revolving turret 
presents to the knob successively -tools for 
drilling and tapping, and finally threads into 
4- 4 NF it the set screws. 
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MARCONI PREDICTS RADIO 
POWER 

ADDRESSING the Institute of Civil 
Engineers at London, during the 

week of opening the new directional 
short -wave stations at Bodmin and 
Bridgewater, England, Senatore Marconi 
predicted that the beam -transmission 
principle will yet be perfected to make 
possible transmission of power, from 
generators to motors, without the need of 
cables. The discoveries of the past five 
years, he said, have left engineers in a 
more open -minded mood to the possibility 
of further progress than ever before. The 
new stations, with their huge reflectors, 
communicate directly with Canada by 
short waves on comparatively low power, 
in contrast to previous telegraphic sta- 
tions whose waves are radiated in all 
directions. Great economy, as well as 
unusual speed (1250 letters a minute each 
way), is thus obtained. Other stations 
are under construction to communicate 
with Africa, Asia and Australia ; and 
South American service is planned. 

CHANGE OF WAVE- 
LENGTH 

THE recently - announced 
measurement of the veloc- 

ity of light, made by Prof. 
Albert A. Michelson, may 
slightly shake the confidence 
of exacting readers, in pub- 
lished wavelengths of broad- 
cast stations. The calculation 
of the length of radio waves 
in meters is based on a divi- 
sion of the velocity of light, 
(roughly 300,000,000 meters 
per second), which is assum- 
ed to be that of all electro- 
magnetic waves, by the fre- 
quency, which may be deter- 
mined by methods described 
in December RADIO NEWS. 
Dr. Michelson now announces that the velocity is really 
299,796,000 meters, not 299,- 
823,000, previously accepted. 
This will take a tenth of a meter off the previously - accepted figures for some of the longer -wave stations, if approximate exactness is to be maintained. 

EDISON LISTENS IN! 
THE dean of inventors, Thomas A. 

Edison, notwithstanding his recent 
criticism of the radio as a means of en- 
tertainment, was one of the most inter, 
ested of B.C.L.'s on the occasion of the 
chain broadcast of "Electric Night" over 
a large number of stations. The inven- 
tor's son, Charles Edison, spoke into the 
microphone on the forty -seventh anni- 
versary of the construction of the first 
incandescent electric light by the famous 
discoverer. 

RADIO DIRECTION OF PICTURES 
IN the direction of the great spectacles 

which are produced for the super- movies 
of today, the well -known megaphone of the 
director has become inadequate. The pro- 
duction of one naval scene in "Old Iron - 
sides" required the coordination of fifty -two 
vessels and a distant shore battery. To solve 
the problem of communication, a portable 
broadcasting set was obtained, with numer- 
ous receivers for each group of participants; 
and the battle of Tripoli was repeated in 
Catalina Harbor with all its constituents 
under uniform control of the director, James 
Cruze, who held the microphone. 

BROADCAST STATIONS CROWD 
IN 

ARECENT survey of the Department 
of Commerce revealed that 595 

broadcast stations, more than ever before, 
were in operation in the United States, 
and that others were being installed 
daily -the total was 605 on Nov. 5. There were 112 preparing to begin opera- 
tions, some of which have since done so. In the ninth district, with headquarters 
at Chicago, already a nucleus of radio 
congestion, 20 new stations were under 
construction and 21 more planned. Of 
the older stations in the U. S., 65 had 
changed their wavelengths, principally 
going higher in the band, and crossing 
the division (280 meters) formerly ex- 
isting between Classes A and B. Over a hundred had increased their power or 
were planning to do so in the near future. 
The greatest number of new stations are 
in the Chicago, New York and New Or- leans districts, respectively, Atlanta and Baltimore reporting none. All the new licenses granted last year have been 
valid for periods of only ninety days, in expectation of congressional action. 

WORLD'S LARGEST AUDIO FREQUENCY TRANSFORMERS. These power transformers together weigh a ton and a half. An enterprising experimenter connected them in the audio stages of a receiver, and obtained high amplification and wonderful quality, especially on low notes. Alas, the combination lacks portability! -C. A. OLDROYD. 
Photo courtesy Ferranti, Ltd. (England) 

THE RADIO ALTIMETER 
THE same capacity effect which 

operates the burglar alarm described 
in RADIO NEWS for October will be em- 
ployed to warn aviators of the approach 
of a highly -dangerous body -the earth - 
by the new high- measuring device being 
constructed by Dr. J. H. Dellinger, of the Bureau of Standards, for airplane use. It 
will be valuable when a landing is being 
made on a field, where it will be especial- 
ly sensitive in the last few feet of descent -which are the most critical. The device 
is illustrated in the January issue of 
SCIENCE AND INVENTION Magazine. 

A RADIO INTERNATIONAL HYMN 
TYPICAL of the linking together of all 

Rations of the world in the bands of 
common understanding is the "interna- 
tionally patriotic" hymn which will be 
adopted for international broadcasts un- 
der the auspices of the League of Na- tions. The Parisian newspaper, 
"L'Oeuvre," has instituted a competition 
for the most suitable song, both words 
and music; all entries are to be 'broadcast 
for selection. Previous compositions sub- 
mitted have been in French, which is the 
international language of diplomacy; but 
entries in this contest may be in any 
tongue known to radio. 

(Continued on page 895) 

AIRPLANE RADIO 
REQUIRED 

THE French Government 
has just put into force a 

requirement that all commer- 
cial planes carrying ten pas- 
sengers must be equipped 
with radiotelegraphic equip- 
ment; and others with radio- 
telephone transmitters if they 
are to fly more than 100 miles 
or over the sea. Operators 
for these sets must be carried, 
in addition to the pilot. The 
listening wave is to be 900 
m e t e r s and transmission 
('C.W.) on 600 meters and 
850 -900 meters. The larger 
planes are also to be capable 
of transmissions over the 
band from 1,500 to 1,550 
meters, and reception between 
850 to 1,800; their telephone 
equipment, if carried, is to 
be used only for emergency 
transmission. The increasing 
vogue of aerial "busses" has 
led to these requirements. 

A RADIO MESSAGE TO MARS! 
AT the recent "opposition" of the war- 

like planet special interest was shown by radio enthusiasts in England. 
Special receivers were constructed, with which the wavebands were combed for unearthly signals. One "psychic" enthu- siast, however, went further and sent a radiogram from the Rugby station, on an 18,240 -meter wavelength, addressing 
the message to a Martian friend. The British post office was somewhat per- plexed, but finally agreed to accept it at the highest toll rate (35 cents a word) for terrestrial communication, with a refusal to guarantee delivery. 
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The Month's News In Radio Illustrated 
By GEORGE WALL 
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These two stations now broadcast the same program on the same fre- 
quency -900 kc. (333.1 meters). If this frequency was not maintained 
exactly by each transmitter, the interference would be fatal to recep- 
tion. The tiny quartz crystal regulates both and prevents the slightest 

variation. 

An enterprising radio dealer in Johnstown, N Y., was told by 
prospective customers "Too much interference." He rigged up 
a "trouble car" and hired a "shooter." With the co- operation 
of the public utilities, interference was banished, and business 

is now better than ever. 

OHS w1Trf 
R 
*ADIO 
SET. 

THE EVIL SPIRIT 
OFPOHONA" 

SHOUTED TH 

+fTL 
FLÌQUOR 

1 
Consternation was created among a group of western Indians by their newly- acquired radio, 
when an old chief attributed mysterious sounds to one of their ancestral bogies. The younger 
generation, however are more familiar with the white man's medicine, and not in the least 

alarmed. 

The wicked scofflaws are 
not beyond attempting to 
use radio for their own 
ends. The police of Los 
Angeles detected a shipment 
of "radio sets" which were 
"wireless ", but not rumless. 

*HOGS HEAR.. 
" MASTER'S VOICE" 

"41. ...8 M. AWAY 
- ..+.., 

// ¡_:. _..".,! ' 7 
l 

fMPERFECI) 
WHEELS' 

A hog -calling radio contest was submitted to the most practical test at Omaha. 
The porkers who listened in betrayed the greatest interest in the proceedings. 

The fact, that street cars cause more interference with radio reception when they are 
not in good order, has been a money -saver to a South Carolina traction company. 
The use of a radio receiver makes it possible for the repair department to detect de- 
hoiNEE fects long before they are otherwise apparent. 
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Results of the 5300.00 Prize Set 
Design Contest 

A rear view of Mr. Bond's reflex set, which employs two tubes and a crystal detector. The first 
tube functions as both R.F. and A.F. amplifier; the second tube as an A.F. amplifier only. 

THE August, 1926, issue of RADIO NEWS 
announced a Set -Design Contest, pri- 
marily for the purpose of determining 
what progress is being made through- 

out the country by experimenters in the design 
of receiving circuits. There was given in that 
article a restricted list of parts which could 
be used in the make -up of the circuit; for it 
was decided that they were the essential 
components of any hook -up, and that no un- 
necessary complications should be introduced. 

The results of this contest were, in the 
most part, disappointing to the judges; as 
the majority of the contestants submitted sets 
from which all the "bugs" had not been ex- 
tracted. By this we mean that, if a receiver 
had quality of reproduction, the tuning was 
broad ; if the tuning was sharp, then per- 
haps the volúme would be at fault. Alsp, 
in the rules of the contest, it was strongly 
stressed that sets submitted should be de- 
signed so that they would not radiate ; this 
was another point evidently overlooked by 
the builders. Many of the receivers were 
bad offenders in respect to radiation. 

It was also stated, in the contest rules, that 
if, in the opinion of the judges, any circuit 
showed sufficient promise, RADIO NEWS 
would take out a patent on it in the inven- 
tor's name and pay all the Patent Office fees. 
Unfortunately not one of the receivers sub- 
mitted was deemed patentable. 

Although, as said before, no startling or 
unusual circuits were submitted, there yet is 
a chance that something really worthwhile 
will be evolved. For this reason RADIO NEWS 
publishes the circuits of the winners of the 
first and second prizes. The circuits of the 
other prize winners will appear in subse- 
quent issues. 

First Prize 
"A DX REFLEX" 
By George F. Bond 

The circuit described is of the regenera- 
tive -reflex type, and uses a special method of 
coupling between the reflexed tube and the 
crystal detector. A specially wound radio - 
frequency coil is required. 

DESCRIPTION OF PARTS 
The Three- circuit -tuner (L1, L2, L3) is 

constructed as follows : the primary (L1) 
consists of 15 turns No. 24 D.C.C. wire on a 
3 -inch tube. Leave / -inch space and wind 
the secondary (L2) consisting of 50 turns of 
No. 24 D.C.C. wire. The tickler (L3) con- 
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WINNERS IN THE $300.00 SET 
DESIGN CONTEST 

First Prize, $100.00- George F. Bond, 
2011 W. Ontario St., Philadelphia, 
Pa. 

Second Prize, $75.00 -R. Weston, 6 
Hermitage Lane, Worcester, Mass. 

Third Prize, $50.00 -W. E. Bemis, 
1030 Vallejo St., San Francisco, Cal. 

Fourth Prize, $25.00 -Wm. O'Neill, 
123 Summit St., Downer's Grove, Ill. 

Fifth Prize, $15.00 -H. P. Trambley, 
2437 Polk St., San Francisco, Cal. 

Sixth Prize, $10.00 -Frank C. Jones, 
2037 Durant Ave., Berkeley, Cal. 

Seventh Prize, $5.00 -Charles White, 
101 S. 21st St., Terre Haute, Ind. 

Eighth Prize, $5.00-A. P. Nielson, 
1521 W. 52nd St., Seattle, Wash. 

Ninth Prize, $5.00 -J. F. Frank, 717 N. 
Arch St., Aberdeen, S. D. 

Tenth Prize, $5.00 -0. F. Haylor, 318 
Sherwood Ave., Syracuse, N. X. 

Eleventh Prize, $5.00 -H. H. Wiggles - 
worth, 234 W. Mt. Pleasant Ave., 
Philadelphia, Pa. 
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sists of 20 turns of No. 26 D.S.C. wire on a 
2 -inch tube, mounted to rotate within the 3- 
inch tube. 

Special radio -frequency coil (L4) : Wind 
13 turns of No. 24 D.C.C. wire on a 3/ -inch 
tube, leave / -inch space and wind 13 more 

3 
s 

turns ; this is the stator. Wind 15 turns of 
No. 26 D.S.C. wire on a 3 -inch tube, leave 
%-inch space and wind 15 more turns ; this 
is the rotor. Wind the rotor coil in the op- 
posite direction from that on the stator. 

Condensers: 
One .0005 -mf. S.L.F. variable condenser 
(C1). 
One .001 -mf. fixed condenser (C2). 
One .005 -mf. fixed condenser (C3). 
One 1.0 -mf. fixed condenser (C4). 

Sockets (S1 and S2) : 

Two UV -type sockets. 
Resistances : 

Two 30 -ohm rheostats (R1, R2). 
One 0.1 meg. fixed resistance (R3). 
One 1.0 meg. fixed resistance (R4). 

Miscellaneous: 
One audio transformer (T1). 
One battery switch. 
One fixed crystal detector (CD). 
One jack, S.O.C. (J1). 
Two 201 -A type tubes. 

Batteries, binding posts, dials, panel, cabi- 
net, phones, etc. 

OPERATION 

Stations are tuned in by means of the 
variable condenser (Cl). Volume is con- 
trolled by the special R.F. coil (L4). Re- 

A panel view of Mr. Bond's reflex set. The tuning control is exactly in the center. 

generation is controlled by the tickler, (L3) , 

of the three -circuit tuner. To operate the 
set, advance the tickler (L3) until the point 
of oscillation is reached. Rotate variable 
condenser (Cl) slowly, (the set is very 
selective), until a station is heard ; then ad- 
just R.F. coil (L4) for greatest volume and 
readjust tickler (L3). Note the condenser 
readings, as stations will always come in at 
the same points on this instrument. 

Second Prize 
THE "TANDEM" CIRCUIT 

By Ralph Weston 
This circuit was named from the fact that 

the two sections of the circuit follow each 
other in tandem fashion. In these two cir- 
cuits both inductive and capacitative coupling 

mwnuuunuuuuuuumnumninnnmuu:umm11no 

Circuit diagram of the 
first prize set. With two 
tubes it offers a stage of 
regenerative radio - fre- 
quency amplification, one stage of transformer - 
coupled audio, and one 
stage of resistance -coup- 

led A.F. amplification. 
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TICKLER I Z O.DIA. 

92 T. N°24 
D.C.C. WIRE 1 .00004Mr 

VERNIER 

T 
.00035 

MF. 

30T.. JUMBLE 
WINDING N° 
30 DS.C.WIRE 
LORENZ COIL 

2" 0.D. 

30 T. JUMBLE_ WINDING 
11" 30 D.S.C. WIRE 

00025 MF 

2 MEG. 

.00035 
MF. 

Z01-A 

002 MF 

90T.NI, 20011M 
24 D.0 C. 

40 T. JUMBLE WINDING 

N. 26 D.C.C. WIRE. 
LORENZ COIL 2" O. D. 

Right: A rear view of Mr. Weston's set, which 
employs the Tandem circuit. The parts are; 
L, fixed aerial coupler; L1, tandem coupler; 
L2, tickler coil; C and Cl, tuning condensers; 
C2, vernier condenser; C3, by -pass condenser 
(.002 mf.) ; C4. grid condenser (.00025 mf.) ; 

R, grid leak; RI, rheostat; and T, the A.F. 
transformer. While the condenser C2 is shown 
variable, this capacity normally assumes a 
fixed value and may be a fixed condenser of 

.00004 -mf. capacity. 
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are used. They are connected to a single 
vacuum tube. 

In the accompanying diagram it will be 
seen that two tubes are used, the second one 
being employed as an ordinary audio -fre- 
quency amplifier. It is possible to use a loud- 
speaker when local stations are being re- 
ceived, and even on powerful distant ones, 
if the plate voltage of the- detector tube is 
increased to 45 volts. 

Tuning is simple, being accomplished by 
the two dials and slight adjustments of the 
center knob. The vernier condenser usually 
functions best with the variable plates nearly 
meshed ; once adjusted, it can be left un- 
touched until a new tube is inserted. The 
dials can be made to have the same readings 
if the number of turns on the coils is varied. 

The circuit shown is flexible, being adapt- 
able to any style of condenser or coils. The 
coils should be placed at least five inches 
apart, and the condensers at about the same 
distance. An antenna about 100 feet in 
length is recommended. 

TO 45 
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Above: A° front view of Mr. Weston's receiver, 
the second prize winner. Left : The circuit dia- 
gram of this set. It will be noted that both in- 
ductive and capacitative coupling are employed. 
There is no reflexing in this circuit; it com- 
prises a regenerative detector and a single A.F. 

amplifier. 

Where Radio Is Most Needed 
An Appeal in Behalf of Those Who Will Welcome Your Gift 

As this issue of RADIO NEWS makes 
its bow to its readers, the holiday 
spirit, in all its generosity, is abroad 
everywhere. This is a time of 

generous giving, when the pleasure of mak- 
ing others happy is brightened by a realiza- 
tion of our own good fortune. We have the 
opportunity to see the delighted faces of 
family and friends as they open and ap- 
preciate their gifts ; but, if we could see also 
the happiness of those who had thought 
themselves forgotten, we would be more 
lavish in our kindness to the neglected 
neighbors whom we have, perhaps, too long 
neglected. 

In the two previous issues of RADIO NEWS 

an appeal was made for the "shut- ins," those 
who are confined to bleak, poverty -stricken 
homes by age and illness. To them there is 

no gift, after the simplest of food and 
shelter has been provided, that can exceed 
the value of radio as a comforter. We have 
asked from our readers their co- operation, in 

the form of radio sets or accessories which 
are still serviceable -these need not be styl- 
ish-to be given to such unfortunates. They 

will receive the gift with heartfelt gratitude, 
for it will mean a new interest in life. 

Radio, so doctors have learned, is a com- 
panion whose cheering presence is better 
than drugs to bring back patients to health. 
It is now a panacea available in almost every 
hospital. We are endeavoring to help in 
bringing its blessings into the homes where 
childhood and old age alike are deprived of 
the fellowship of their kind during long 
hours of loneliness and suffering. 

The stories of many worthy people have 
been related in brief form in these preced- 
ing issues ; we have on hand many more, a 
few of which appear below, typical of the 
rest. If you can help out in this work, let 
us know what radio apparatus you can will- 
ingly spare to one whose need is greater 
than yours ; and we will give you directions 
where it is to be sent. The cases which have 
been reported are from many parts of the 
United States, and only the gifts from this 
vicinity should be directed to the office of 
RADIO NEWS. All contributions will be ac- 
knowledged here, and their disposition report- 
ed to the donor. 

Case No. 38 
John F. is seventy -four years old. He 

was a hard worker up to a few years ago 
when an accident to his eyes resulted in 
total blindness. There is an old lady, eighty - 
seven years old, who takes care of John ; and 
they get very little from the outside world, 
as most of their money goes for the neces- 
sities of life. Lately John's ears have gone 
back on him and the pleasures of ordinary 
conversation is denied him. As often is 
the case with deaf people, he can understand 
programs over a radio set as well as he could 
hear a few years ago. A radio receiver 
would indeed be a great help to these old 
folks to brighten the days and evenings. 
(New York City.) 

Case No. 39 

John and Margaret are two dear old souls, 
brother and sister, who live on the top floor 
of a tenement house in a crowded part of 
the city. The house is immaculately neat, 
but John can see only a little and Mar- 
garet's eye -sight has nearly gone. John 

(Continued on page 897) 
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HELEN YORKE 
Charming Coloratura 

Soprano. 

MISCHA VIOLIN 
Whose Name is Fitting. 

DAGMAR NORD- 
STROM 

Of the Facile, Jazzy 
Fingers. 

DOROTHY SEEGAR 
Prima Donna of "Rose 

Marie." 

PRINCESSE MURAT 
In Native Annamite Cos - 

turne. 

Just What Is Opera? 
By CHARLES D. ISAACSON 

Program Director WRNY. 
IAM in receipt of a letter this month, 

along with many queries about music :. 

"What is Opera ?" So I shall try to 
define the form of art which attracts 

so much attention from its lovers, and 
frightens so many others away for no 
legitimate reason. 

Opera is a combination of drama and 
music, in which neither is distinct and 
true to itself, but instead each defers to 
the other. The actors who play the 
characters are singers, and the singers 
are also representing characters. If the 
artists were just actors, they could be 
more nearly the characters in the flesh ; 

if the artists were merely singers, they 
could be more ideal musicians. So opera 
is, as you will observe, a mixed art. 

And it is in this, that opera attains 
its virtue and its fault. The public at 
first see incongruities, because the action 
of the plot does not move along as 
smoothly as in a play. The musicians 
find that the artists are not singing with 
the same purity as they might in the 
concert hall. But color, action, move- 
ment, drama, are added to the music. 

WHY THEY LOVE IT 
And there is the huge chorus, the great 

symphonic orchestra, the graceful ballets, 
the magnificent scenery. In the Metro- 
politan Opera I have counted a hundred 
on the stage. In "Coq d'Or" there was 
a veritable circus procession. A half 
million dollars have been spent on a single opera, before it sees its first per- formance. 

Grand opera is what its name signifies -it is spectacle, it is pageantry. It is the most elaborate entertainment in the world. And when once the taste has been incul- 

WRNY's special studio at the recent Electrical Expo- sition in New York City. In the circle below are shown, from left to right: 
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cated in the hearer -it is impossible ever 
to lose it. 

So many are afraid of grand opera, be- 
cause it has been presented so often by 
society and in wealth. 

Yet those who stand at the top rail of 
the Metropolitan or the Auditorium in 
Chicago because they are filled with a 
great joy in the listening -these people 
prove the truth that grand opera is an 
entertainment for everybody in America. 

That opera is changing, and that 
America will produce its own opera, are 
facts, beyond contradiction. J. Frank 
Harling, in "Deep River," in my opinion 
has made the greatest contribution to 
American opera. It is criminal that it 
went off the stage. We said so at 
WRNY. But more of that another time. 

THE ROOSEVELT DAY PROGRAM 
October will be difficult to beat in our 

records of the future. It was not all 
politics, though WRNY broadcast im- 
partially the rallies and speakers of every 
party. 

There was October 27, Theodore Roose- 
velt's birthday. Of course with our home 
in The Roosevelt, we feel closer to the great President than most folks. In the 
morning, the women paid tribute -Miss 
Butler, Miss Boswell, Mabel McKinley, 
Mrs. Whitney, Mrs. Roosevelt, Mrs. 
Robinson and others. In the evening, 
Rear Admiral Fiske, Dr. Butler, and 
many celebrities voiced their love of "Teddy." A special musical program, 
consisting entirely of music Roosevelt 
especially loved, was rendered. 

And speaking of Roosevelt, WRNY is quite proud of the fact, that arrangements 
(Continued on page 899) 

Arthur Williams , John 
Cromwell. Princesse Murat, 
Charles D. Isaacson, Fan- nie Brice, and Wallace Ed- dinger. 

MARGARET WIDDE- 
MER 

Author and Reader. 

ALEXANDER MAL - 
OOF 

Conductor of Oriental 
Hours. 

ROBERT CRAIK 
Star of The Vagabond 

King." 

MARTIN ADOLPH 
Cantor. 

HENRY MORGEN- 
THAU 

Formerly Ambassador to 
Turkey. 

THE LYMAN SINGERS 
(Left) A Columbia College 

Quartette. 
MARIE DRESSLER 
WRNY's "Special An- 

nouncer" (Right) 
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The Invisible Net 
By CHARLES MAGEE ADAMS 

HE flivver swung easily out of the 
double stream of traffic into the drive 
that led to the roadside filling station, 
and came to a stop with a thwarted 

moan of brake bands. It was a last year's 
touring model -yellow and black Ohio license 
tags showing through a layer of dust -with 
nothing to set it apart from a thousand other 
flivvers on that well traveled pike. 

Two men occupied the front seat. The 
one at the wheel, the smaller, a little over 
five feet six inches in height and weighing 
something less than a hundred and thirty 
pounds, had light wavy hair under a gray 
cap pushed back jauntily, blue eyes, and an 
animated face clean- shaven without a blem- 
ish. He wore a smart suit of gray flannel. 
His companion, a shade less than six feet 
one and weighing well over a hundred and 
ninety, had a face also clean- shaven and 
without a blemish, though stolid, gray eyes, 
and dark, straight hair at the edge of a 
brown cap pulled low ; and wore serviceable 
blue stuff. 

"Gas, brother," Jack Winkler, the smaller, 
called briskly as the station attendant ap- 
peared in the door. -- 

His eyes fell on a loud- speaker horn pro- 
truding through a window, and were lighted 
with interest. "Well ! You've got a radio." 

The attendant nodded. "I'll say we have," 
he replied, dragging up his hose. 

Sim McCartney, the bigger man, stopped 
in the act of unfolding his long legs, and 
looked from his companion to the horn with 
a furtive dread. 

"Always thought I'd like to have one," 
Jack went on, sliding nimbly over the side, 
"But I don't seem to know enough about the 
stuff to pick a good one. Have much luck 
with yours ?" 

"I get 'em all," the attendant declared, 
face brightening with the zeal of the fan : 

"Had Los Angeles clear as a bell last 
night." 

Jack whistled. "That's fair enough," he 
conceded: "Then you ought to get Pitts- 
burgh plenty strong here ?" 

The attendant grinned. "Strong ?" He 
stopped cranking. "They ought to be on 
now. I'll show you." He stepped inside, 
Jack following, and twirled the dials of the 
long cabinet against the wall skillfully. 

A stentorian voice broke from the horn: 
"Made at the request of the police depart- 
ment of Mortonsville, Ohio. Two thousand 
dollars reward is offered for information 
leading to the arrest or apprehension of two 
men who held up and robbed the First Na- 
tional Bank of that city on the afternoon of 
September 17th. Their descriptions and that 
of the car in which they made their escape 
are as follows : 

"Car -Ford touring, 1924 model, Illinois 
license and hood painted gray. First man 
-height six feet three inches, weight about 
one hundred and sixty pounds, dark eyes, 
jagged scar from eye to mouth, brown suit, 
and gray hat. Second man -height about 
five feet eight inches, weight about one hun- 
dred and seventy pounds, blue eyes, mole on 
chin, light palm beach suit, and straw hat. 
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"Anyone having information regarding the 
present whereabouts of these men is re- 
quested to communicate at once with this 
station or the Mortonsville police depart- 
ment." 

The voice ceased, and Jack beamed with 
admiration. "That's some sweet little set 
you've got," he approved enthusiastically. 
"Clear as a bell, and in daylight too." He 
cast a quick sidelong glance through the 
door. But beside the flivver Sim was stand- 
ing, back turned to the stentorian voice, 
heavy shoulders hunched defensively ; and 
metallic points of anger showed deep in 
Jack's eyes. 

Five minutes later, when he nosed the 
flivver back in the northbound stream of 
traffic between a truckful of calves and a 
shiny sedan, he turned on the. big man be- 
side him, the glint in his eyes hard and blue. 
"Well !" he snapped. "Do you want me to 
make a sign `I'm one of the birds that stuck 
up the Mortonsville bank' so you can. hang 
it out every time you hear that stuff ?" 

McCartney winced and turned a drawn 
face. "You don't understand, Jack," he 
protested huskily. "You don't understand. I 
tell y' it gets me." 

The muscles around Winkler's mouth, al- 
ways a little tight, stood out in inflexible 
lines. "I'll tell you what I do understand," 
he retorted. "If you don't snap out of this 
and do it sudden, I'm going to take time 
off and do it for you. Get that?" 

Sim shifted, cast a furtive glance over his 
(Continued on page 862) 

Sint lagged behind as the two of them crossed to the living roots, getting out his pipe and trying to occupy himself with filling 
it. But the saute suzóothly- controlled voice reached him from the loud speaker. 
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Some Facts About Condensers 
The Ins and Outs of Condensers and Their Uses in Radio 

By M. L. MUHLEMAN 

f PHERE are more different types and 
designs of condensers than one can 
easily keep in mind ; but they are all 
the same elementally, irrespective of 

their outward appearance. Likewise, in a 
sense they all serve the same purpose : name- 
ly, to accumulate ( "condense ") and release 
electrical energy, but the ends to which they 
serve differ greatly. In any standard re- 
ceiving set there are fixed and variable con- 
densers. Some are used for tuning, some to 
by -pass electrical energy and others to block 
electrical energy. There are many other 
purposes which they can serve in a receiving 
set and its attendant devices. 

The importance of condensers is not fully 
appreciated by the average radio fan. With- 
out them, radio would be a hopeless affair. 
Many of the successful radio circuits and 
many of the new radio devices recently 
placed on the market, such as "B" elimina- 
tors, -are reliant more on condensers than on 
any other part. 

In order to gain a satisfactory conception 
cf the value of condensers and the ways in 
which they can be used, one must have 
some understanding as to how they function. 

FUNDAMENTAL PRINCIPLES 
Basically, a condenser consists of nothing 

more than two electrical conductors in- 
sulated from each other. If we take two 
metal plates and bring them close to each 
other, we have formed an electrical con- 
denser. If we move the two plates towards 
or away from each other the capacity of the 
unit is altered. The nearer the plates are to 
each other, the greater is the capacity, and 
vice versa. 

The unit of capacity is the farad. Since 
this value is too large for practical purposes 
we employ the more convenient terms micro- 
farad (abbreviated as mf. or mfd.) and 
mnicro- mnicrofarad (abbreviated as mmf. or 

Fig. 6. A group of adjustable condensers. No. 1 is designed expressly for use as a grid condenser 
and has clips for the grid leak. No. 2 may be employed in any circuit where a neutralizing or stabilizing condenser is required. The capacity is varied by turning the screw on the top. No. 3 
is particularly adaptable to sets controlled by gang condensers, and functions as a compensator. 
No. 4 is another variable grid condenser, with clips for a grid leak. No. 5, similar to 2, can be 

used for many purposes. 
(Courtesy: 1, Amplex Instrument Laboratories; 2, X -L Radio Laboratories; 3, Bremer -Tully 

Mfg. Co.; 4, X -L Radio Laboratories; 5, Leslie F. Muter Co.) 

changed. If instead of air as the dielectric, we 
use, say, castor oil so that it fills up all the 
space between the two conductors, the 
capacity of the condenser will have increased 
nearly five times. The amount of increase 
in capacity in this instance is dependent on 
the dielectric constant of the medium em- 
ployed, which is expressed on a comparative 
basis. Air is the standard, and is considered 
to have a dielectric constant of 1. The 
constant of castor oil is 4.7, of good mica 
5.7 and of paraffin, 2. If paraffin was used 
in place of air the capacity would be exactly 
doubled. 

In order to produce the necessary capaci- 
ties for radio work, series of small metal 
plates or sheets, spaced one above the other, 
are used so that the size of the condenser 

mmfd.) The first is one thousandth of a 
farad, and the second the thousandth part of 
a microfarad. All condensers employed in 
radio have capacities which can be stated 
conveniently in one or the other of the above 
units. 

The capacity of a condenser is determined 
by a number of factors. These factors are: 
the total surface area of the two conductors, 
the distance between the two conductors, 
and the nature of the insulation between the 
conductors, which is called the dielectric. 
Let us take an example : assume a condenser 
of two plates, each three square inches in 
area, with an air space between them of /- 
inch. If we increase the area of both plates 
to six square inches, the capacity of the 
condenser is doubled. If we decrease the 
air space between the plates to / -inch the 
capacity takes a big jump -four times; for 
the capacity of any condenser varies inverse- 
ly with the square of the distance between 
the two conductors. 

The capacity can be further increased if [he 
nature of the dielectric or insulation is 

Q 1I I111:1:1111111111111111111111111111111111111111YY11111111111111 

Fig. 2. A group of stand- 
ard - type low - capacity 
fixed condensers. Those 
in the lower part of the 
illustration are grid con- 
densers and have clips for 

the grid leak. 
(Courtesy: 1 Wizard Co.; 
2, Atlanta ÍZilco Corp.; 
3, Electrad, Inc.; 4, Elec- 
trodyne Co.; 5, Sangamo 

Electric Co.) 
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will not be too large. In other words, in- 
stead of using two very large plates to get 
the require& surface we pile up a batch of 
small ones, the alternate plates being con- 
nected together. Thus, a fixed condenser 
might consist of six small sheets of foil with 
mica between sheets. The first, third and 
fifth sheets, connected together, would con- 

stitute one conductor ; and the second, fourth 
and sixth sheets, also connected together, the 
other, the five sections of mica being the 
dielectric. 

Dry air is the most satisfactory dielectric, 
as it introduces no serious losses. Other 

Fig. 4. Two high -voltage fixed condensers, 
which may be used in filters or as by -pass con- 

densers. 
(Photos courtesy Tobe Deutschmann Co. and 

Sanganao Electric Co.) 

forms of dielectric, such as hard -rubber, 
mica, paraffin, paper, etc., present higher 
leakage paths than air, and also introduce 
"hysteresis" losses. It is for this reason 
that air is employed as the dielectric in most 
variable condensers designed for use in 
receiving circuits. Fixed condensers employ 
either mica or paraffin paper, as the losses 
brought about by their use are not very high, 
comparatively. The main point, however, is 

Fig. 3. A group of fixed condensers of the type principally employed as blocking, filter or by- pass condensers. These are not designed to withstand voltages as high as will those shown in Fig. 4. 
(Courtesy: 1, Leslie F. Muter Co.; 2, Polymet Mfg. Corp.; 3, Sangarno Electric Co.; 4, Tobe Deutschmann Co.; 5, Electrad, Inc.; 6, Electrodyne Co.; 7, Potter Mfg. Co.) 
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the reduction in size made possible by the 
use of a dielectric with a high constant, 
which allows extremely small spacing be- 
tween conductors. Furthermore, it is not 
so important to keep down the losses in 
fixed condensers as it is in variable conden- 
sers. In most cases fixed condensers are not 
connected in the "vital points" of a receiving 
circuit. 

WHAT CAPACITY IS 

A condenser can be likened to a water 
tank. We can charge a condenser with 
electricity, just as we can pour water into 
a tank. The amount of electricity a con- 
denser can hold is dependent on its capacity. 
The amount of water a tank can hold de- 
pends on its size. When a condenser is 
connected in a working circuit and becomes 
fully charged, that is, filled to capacity, k 
will automatically discharge its entire con- 
tents through an attached circuit. When it 
is empty it will start charging again. The 
number of times a condenser will charge 
and discharge each second depends on its 
capacity and on the frequency of the cur- 
rent flowing in the circuit containing it. It 
is obvious that it takes a condenser of 
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Fig. S. Two condenser blocks, each of which contains all the condensers necessary for a "B "- 
eliminator filter circuit. These units are capable of withstanding the high voltages used in "B" 

eliminators and power amplifiers. 
courtesy of Polymet Mfg. Corp. and Tobe Deutschmasns Co.) 

that a direct current cannot pass through a 
condenser, but an alternating current can. 
The amount of alternating current that can 
pass depends on its own frequency and the 
capacity of the condenser. These charac- 
teristics of a condenser are important. 

CAPACITY AND INDUCTANCE 
It might be well to explain here just how 

important variable condensers are in a radio 
circuit. The chief property of a coil used in 
a receiver is inductance and it is this prop- 
erty together with the capacity of the con- 
denser that makes it possible for us to vary 
the frequency of our receiving circuits and 
so "tune -in" one station after another. 

In order to change the point of resonance 
of a circuit (at which it responds to a sta- 
tion's carrier wave) from one frequency to 
another, if the inductance is fixed, then the 
capacity must be capable of being varied. It 
is thus that turning the dials of the tuning 
condensers in our sets adjusts them to re- 
ceive the desired signals ; each variation in 
the capacity of the condenser "tuning" its 
coil to a different frequency, or wavelength. 

LEAKAGE EFFECTS 
The losses in condensers do not amount to 

a great deal at low frequencies ; but they 
can be extremely high at radio frequencies 
if the instruments are not well designed. It 
is very important to keep down the losses 
in variable condensers, for instance, as these 
are connected directly in the tuned circuits 
through which the radio- frequency current 
flow. There will be leakage and "hysteresis" 
(electric strain) losses through the dielectric, 
hysteresis losses in the insulation of the 
condenser itself, leakage through the insula- 
tion and leakage into adjacent apparatus 
through stray electrostatic fields. The di- 
electric losses do not amount to much, but 
great losses can take place in the insulation 
on the condenser if the insulating material is 

(Photo 

Fig. 8. A group of variable "air" (air -dielectric) condensers of the straight -line -wavelength 
(S.L.W.) type. No. 1 is made entirely of aluminum and is exceptionally light. The next two 
condensers, No. 2, are alike in design except that one has insulation end plates, or supports, while 
the other has end plates of metal. Note the counter -weight. No. 3 is enclosed in a celluloid case 

which protects it from dust. 
(Courtesy: 1, The Fett & Kimmel Co.; 2, General Radio Co.; 3, Acme Apparatus Co.) 

large capacity longer to charge than one of 
small capacity. Consequently, it will dis- 
charge at a slower rate than a small one. 
The capacity of a condenser has a great 
deal to do with its reactance, or resistance 
to currents. A condenser of small capacity 
offers high resistance or reactance to alter- 
nating currents of low frequency, but as 
the frequency of the current increases the 
reactance of the condenser decreases. 

Right here is supplied the missing link in 
the explanation. It will be noted that the 
reactance of any condenser increases as the 
frequency of the alternating current is low- 
ered. If we continue to lower the frequency, 
until it alternates only once every minute 
or so, the reactance of the condenser to it 

is practically infinite. When the current 
cea3es to altérnate, or becomes direct current, 
the reactance of the condenser is infinite and 
no current can flow through it. It becomes 
a blocking device. The answer is, then, 

Fig. 10. A variable air condenser of the 
straight -line- frequency (S.L.F.) type. The 
plates and the two curved shields are made of 
copper, the frame of aluminum and the insulat- 
ing strip of isolantite. The condenser, though 
of standard capacity, is exceptionally small. 

(Photo courtesy of Samson Electric Co.) 

Fig. 7. A group of variable "vernier" condensers which are employed as compensators, balancers, neutralizers and stabilizers. They are, in most cases, 

small editions of their big brothers. The capacities of these condensers very seldom run higher than 50 -mmf. (:00005 -mf.) 

(Courtesy: 1, Silver -Marshall, Inc.; 2, and 6, Dauen Radio Corp.; 3, General Radio Co.; 4, Precise Mfg. Corp.; 5, Gardiner & Hepburn, Inc.; 7, 
Hanunarlund Mfg. Co., Inc.; 8, Martin- Copeland Co.) 
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"B" Supply from Direct Current* 
Eliminators to Work With D. C. Lighting Are Easily Constructed 

By H. B. WHIFFEN 

MTE are pleased to have the oppor- 
tunity of presenting this excel- 

= lent direct -current "A- and -B" elimin- 
ator to our readers; it is unlike any 
types heretofore introduced. Its out- 
standing features are simplicity, econ- 
omy in construction and operation, and 
its perfect output of current relieved 
of all distressing ripples and other line 
variations. 

The "B" supply end of the elimina- 
tor will supply as much current as one 
could possibly use in a receiver or am- 
plifier and yet remain constant in volt- 

` age. The "A" unit will supply current 
Gfor any number of tubes, from one up, 

and can be varied at any time by in- 
creasing or decreasing the number of 
resistance units employed. 

-EDITOR. 
l<,,,,ulimmilliiiiiitillnn,ill1,n1,,,111111M1111U.1111111111,,,,,,11,1111111,111111111111,n11111111111111,11,,,,,,,11 

AWEALTH of information has been 
published on "A" and "B" battery 
eliminators designed for use on al- 
ternating- current lines, and very few 

radio fans nowadays are not acquainted 
with the systems employed. I-Iowever, very 
few data relative to eliminators for use on 
direct -current light lines have been available 
to them. 

A direct- current "B" eliminator is a com- 
paratively simple affair, as there is no need 
for a step -up transformer, a rectifier and a 
large filter network, all of which are re- 
quired in an alternating- current "B" elimina- 

Circuit diagram of the "B" supply unit of the 
eliminator. The dotted lines show the wires 

which lead to the "A" supply unit. 

tor. A small filter, comprising two fixed 
condensers and a single choke coil, is suffi- 
cient for suppressing the "ripple," which is 
created in the D.C. generator at the power 
house as the brushes pass from one segment 
of the commutator to the next. The 60- 

cycle hum in an A.C. light line is far more 
difficult to weed out. 

STEP -UP NOT POSSIBLE 
The one disadvantage of a D.C. "B" 

eliminator is that the higher voltages, re- 
quired for operating a power amplifier, can- 
not be had from the light mains. The usual 
voltage of a D.C. line is 110. Since there 
is a voltage drop through the filter system 
the maximum voltage obtainable, with the 
eliminator on load, is about 95 to 100. If a 
higher voltage is required, it is necessary te 
connect dry -cell or storage "B" batteries in 
series with the eliminator ; that is, the user 
must connect the negative post of the "B" 
battery to the highest- voltage positive post on 

c 
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NOTICE 
EGINNING with this issue, all 
constructional articles of impor- 

tance, which have been selected by 
RADIO NEWS for their standard of 
excellence, will be made up in blue- 
print form. All such articles will be 
distinguished by a special star; and a 
complete set of working blueprints can 
be supplied to readers of this publica- 
tion. The blueprints give exact con- 
structional data and are, moreover, 
made in full size; so that, for instance, 
by laying the blueprint on top of the 
panel it is possible to drill right 
through the indicated holes on the 
blueprint into the panel. We are con- 
fident that this new device will be of 
great interest to radio constructors. 

-THE EDITORS. 

the eliminator and use the free positive post 
of the "B" battery as the high -voltage ter- 
minal for the power amplifier. Obviously, 
any number of "B" batteries may he added 
to the eliminator to obtain the desired extra 
vOltage. 

An important point relative to D.C. "B" 
eliminators is that, whatever the output 
voltage is, it will remain constant. In some 
A.C. eliminators the output voltage varies 
considerably with changes in the amount of 
current drawn by the vacuum tubes. On 
certain musical frequencies, and when the 
signals are very loud, the amplifier tubes will 
draw more than the usual amount of current. 
If the "B" voltage does not remain fairly 
constant, distortion will occur. In many 

Fig. 1. A view of the completed eliminator. F are the fuses, FB the fuse block, C the 
filter condensers, CH the filter choke, R1 and R2 the variable voltage controls, Cl the 

by -pass condensers, SC the lamp sockets and R the special resistances. 
" Radio News Blueprint Constructional Article, No. 1. 

B+AMP 

B+R.f. 

B+DET. 

B A 

At 

Schematic circuit diagram of the complete 
direct - current "A- and -B" eliminator. SB 
is a storage battery, which is not essential, but 
may be connected in as shown and employed 

as a filter. 

cases, poor reproduction of low notes or 
"blasting" in the loud speaker is due to a 
drop in the output voltage of the A.C. 
eliminator because the rectifier is not cap- 
able of handling the excess load. Though 
the output voltage of a D.C. eliminator is 
very seldom greater than 100 volts, one can 
be assured that under normal conditions it 
will remain 100 volts, even when the amount 
of current being drawn is comparatively 
excessive. 

"A" ELIMINATORS 
"A" eliminators for use on A.C. lines are 

necessarily more expensive devices, if they 
are to be at all satisfactory. An "A" 
eliminator of this type, in order to operate 
vacuum tubes with their filaments connected 
in parallel, must be able to deliver high 
amperage, anywhere from / ampere to 2 
or 3 amperes. To accomplish this, it is 
necessary to employ one or more large rec- 
tifier tubes, capable of passing a great 
amount of current, or else use the system 
commonly referred to as an "A" power unit, 
which comprises a low- capacity storage "A" 
battery and a "trickle charger." The prob- 

J+ o---- - 
I10V.D.Ç 

A-® 

FIG 3 

Circuit diagram of the "A" supply unit of the 
eliminator, showing a storage battery on "float- 
ing charge." The battery is used as the filter. 

lem is greatly simplified when the filaments 
of the vacuum tubes in the receiver are con- 
nected in series; for in such a case (as- 
suming that all of them are 201 A's) only 
yi ampere of current is required. But as 
soon as a power tube is added, the size of 
the rectifier must be increased. 

An "A" battery eliminator for use on 
D.C. is an entirely different proposition. One 
of this type is very inexpensive, causes no 
bother, has no parts to wear out, and 
operates extremely well with any type of set 
employing any combination of vacuum tubes 
with their filaments connected in parallel. 
The only requisites for its construction are 
a few lamp sockets and some heavy -duty 
fixed resistances. 

Some of the D.C. "A" eliminators, which 
we have described in the past, employ a 
choke in the positive lead for filtering out 
the commutator ripple. Though this method 
of eliminating the noise of the generator 
is fairly satisfactory, the chokes usually do 
not have sufficient inductance to act as per- 
fect filters. The reason is simple ; the wire 
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Layout wiring diagram of the complete direct- current "A- and -B" eliminator. This is comparatively simple to follow. as all the wiring is made 
on the top of the baseboard. F are the fuses. FA the fuse block. C the filter condensers. CH the Alter choice. Al and R2 the variable voltage con. 
trots. Cl the by -pass condensers. and SC the lamp sockets. All of the binding posts are marked. The parts arc shown nn a reduced cale for 

clearness in illustrating the wiring, which may be traced with e colored pencil. as completed. 

used in the choke must be very large in 
order to handle the high currents delivered 
to the vacuum tubes; and consequently a 
choke of sufficient inductance would be too 
large and too costly to be practical. The 
method employed in the eliminator to be 
described is far more effective, and yet is 
not expensive. 

HOW TO BUILD THE "A- AND -B" 
ELIMINATOR 

The D.C. "A- and -B" eliminator shown in 
the illustration (Fig. 1) was found to be per- 
fectly satisfactory from all standpoints. Be- 
ing quite an inexpensive and practical affair, 
it is well worth building, if you have the 
advantage of a D.C. lighting system. As 
can be seen in Fig. 1, the "B" portion of 
the device is mounted on the back of the 
board. It comprises two 2 -mf. filter conden- 
sers C, a single "B "- eliminator -type choke 

coil CH, two variable resistances RI and R2. 
two 0.5 -nif. by -pass condensers CI. and a 
double fuse block. The two resistances RI 

Fig. 6. A direct- current trickle charger which 
will deliver three -tenths 0.3 of an ampere to 
any six -volt storage battery. Incidentally. it 
can also be used for charging storage "B" 

batteries. 
(Photo courtesy of Ward Leonard Electric Co.) 

and R2 supply two variable voltage taps 
which can be used for the R.F. and detector 
tubes in the set. From 20 volts to maximum 

can lx had on the fir' tap. and irr,nl 441 

volts trt maximum on the second. It ,s 
tinderstrtr.I that Ihesc two taps will draw .t 

difference in voltage from the high voltage 
tap oniv when the eliminator It (orate.- tra t 

the recei,er atd in operation. Ito other w rd,. 
until a load is placer) on three two taps. t h.' 
voltage of both will he practically equal t 
that of the third. irrespective oÍ the pr,siti, n 
of the knobs RI and R2. This is tuenti.mrI 
only as a reminder that, if you wish tit inr.t- 
Sure the voltage at each of the three tats: 
with a voltmeter. you sh.,uld do !in while th,- 
set is operating. 

The two fixed condensers Cl ser-e t.t 
by -Ixtss the radio frequency current+ ar"oml 
the variable resistances RI and R2. 

Nothing need he said relative to the as- 
sembling and wiring of this part 
eliminator, as the circuit diagram (Fig. 2 

Constructional and layout details of the D.C. eliminator. All the necessary dimensions are given. The parts may be mounted as shown and then 
wired as indicated in the large sketch above. The apparatus is lettered to correspond with the other illustrations and hat of parts. 

www.americanradiohistory.com

www.americanradiohistory.com


810 

and 
all 

the two detailed layouts shown give 
the necessary information. 

Now let us consider the "A" eliminator 
part of the unit. It can be seen, from Fig. 
1 and the constructional layouts, that it con- 
sists of merely six ordinary porcelain lamp 
sockets and a number of fixed resistance 
units R. The wiring diagram is Fig. 3. 

USE OF RESISTANCES 
The idea is very simple. In the combina- 

tion shown there are two 440 -ohm resis- 
tances, three 220 -ohm resistances and one 
700 -ohm resistance. The first type will pass 
4-ampere, the second type %- ampere, and 
the 700 -ohm resistance approximately %- 
ampere. 

Let us see how they are used. For a 
single 5 -volt, %- ampere tube, one 440 -ohm 
resistance is inserted into any one of the 
sockets ; this will pass the required %- 
ampere. For two tubes of the %- ampere 
type, two 440 -ohm resistances, or one 220 - 
ohm resistance are employed, and so on. 
The number of resistances required depends 
upon the number and type of vacuum tubes 
in your set. As an example, suppose four 5- 
volt, %- ampere tubes and one 5 -volt, %- 
ampere (power amplifier) tube are used. 
The total current drain will then be 1 % - 
amperes. To supply this, three 220 -ohm re- 
sistances are inserted in the sockets, or two 
220 -ohm resistances and two 440 -ohm resis- 
tances, or six 440 -ohm resistances. 

PRECAUTIONS 

uuu:.nuummmnnmuvmnnummumuunuumnm 

Fig. 7. A view of a slight- 
ly different type of elimina- 
tor. The "B" unit remains 
the same, but the "A" unit 
in this case comprises a 
trickle charger and a 
double -pole, double -t h r o w 
switch which is used in con- 
junction with a regular stor- 
age battery. This arrange- 
ment is the same as in the 
now well -known "A" Power 

Units. 
nwua uuumumunmamnnnuuuuummnumunimm 

may sound like a contradiction of the purpose 
of the eliminator, but such is not the case ; 

in this instance the storage battery acts 
merely as a "floating balance" and not as a 
supply, therefore a 6 -volt storage battery of 
any capacity within a reasonable range may 

TOTAL NT 

OF TUBES 

5 VOLT 

.T"''' . 
TYPE 

RESISTANCE 

5 VOLT 

Ì AMP 
TYPE 

CURRENT T 

CONSUMP 
IN AMPS. 

TABLE 

N ° ° -OF 440 
ONM RE- 

SISTANCES 

N =UFttO 
OHM RE- 
SISTANCES 

NUMBER 
OF RE- 

SISTANCES 

I I 4 I I 

3 I 2 li I 2 3 

3 3 4 I I 2 

3 2 I 1.0 2 1 3 

5 5 14 I 2 3 

5 4 I Ii 2 2 4 
6 6 I 2 2 4 
6 5 I 14 I 3 4 

8 8 2 2 3 5 

8 7 I 2q 1 ,4 5 

FIG 4 
The most suitable combination of resistances 
to employ for a given number of tubes may be 

determined from the above table. 

be used, or even four 1% -volt dry cells con- 
nected in series, though we do not advise the 
latter for general operation. A small 6 -volt 
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motorcycle storage battery will do very nice- 
ly, or three cells out of a storage "B" bat- 
tery connected in series ; but most of the 
readers have already some form of storage 
battery which they can use to advantage. 

The battery is connected directly across 
the output of the "A" eliminator (see SB in 
Fig. 3) and should be in a fully- charged 
condition. Since enough parallel resistances 
are employed to deliver the exact amount of 
current required by the tubes, the storage 
battery is neither charged nor discharged. 
When employing a storage battery as a bal- 
last in this manner, there +s little need to 
worry about the number of resistances 
screwed into the sockets ; as the battery will 
take up the excess current, if any. As a 
matter of fact, an extra 440 -ohm resistance 
inserted into one of the sockets will provide 
a trickle charge for the battery while the 
set is operating. More of this later. 

USE OF BATTERY 

This makes a very flexible combination. 
If, for some reason, one wishes to use the 
storage battery alone for lighting the tubes, 
assuming that it has sufficient capacity for 
the purpose, all that is necessary is to un- 
screw all the resistance units from the 
sockets ; a turn or so will disconnect them. 
After use, the battery may be replenished; 
the set is turned off and one or more of 
the resistances screwed in. The charging 
rate can be regulated from %- ampere, with 
one resistance in circuit, up to an amount 
equal to the current drawn by all the tubes 
in the set, with all the resistances in use. 
The battery may be also put on trickle 
charge while the set is operating if another 
440- or 220 -ohm resistance is added. 

Since, in most cases, the storage battery 
functions only as a form of filter, and does 
not discharge, there is no need of taking volt- 
age readings or checking the specific gravity 
of the electrolyte. It will be enough that 
water is added when required. It should be 
pointed out, though, that if the battery is 
undercharged it will rob the tube filaments 
of a part of their rightful current. Here is 
where the 700 -ohm resistance is useful. This 
unit will pass about %- ampere, enough to 

(Continued on page 901) 
It is very important to remember that no 

vacuum tube should be taken out of its '_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1 
= socket or the filament turned off while the 

"A" eliminator is working, unless one of the 
resistances R has been first removed. If 
a %- ampere tube is to be disconnected, one 
of the 440 -ohm resistances should first be 
unscrewed from its socket. If a %- ampere 
tube is to be disconnected, first remove one 
220 -ol :m resistance. Failure to heed this 
may mean serious damage to the tubes ; as 
they would, under 'such circumstances, be re- 
ceiving too much current and an abnormal 
voltage. The 220 -ohm and 440 -ohm resis- 
tances are specified for the reason that it is 
often desirable to turn off one or both stages 
of audio - frequency amplification. The use 
of separate resistances makes this possible. - 
At any rate, never have more resistances 
screwed into the lamp sockets than are re- 
quired for the number of tubes in opera- 
tion. _= 

It is obvious that six lamp sockets will not 
be required in all cases ; the number depends 
on that of the resistances employed. The 
table (Fig. 4) gives the type and number _- 
of resistances suggested for different tube 
combinations. 

FILTERING OUT THE RIPPLE 
On most D.C. lines, the generator ripple 

is not troublesome, or so intense that it is 
noticeable, during the reception of local sta- 
tions. However, it is sufficient to interfere 
with the reception of distant stations. The -_ 
simplest and most effective way to eliminate = 
this ripple is to "float" a storage "A" hat- = e Form 1926 E.P.C. tery on the line, as explained below. This ii 

SYMBOL (*.oh NAME OF PART of ríuer RF1MARKS MANUFACTURER * 
CH 1 Filter choke 30 or 601. --B" Eliminator type 1 7, 8 
C 2 Fixed condenser 2 mf. Filter 2 3, 9, 10 
Cl 2 Fixed condenser .5 f. By -pass 2 3, 9, 10 
C2 1 " o .006 mf. Protective (See Fig.9) 3 9, 10 
R 6 " resistance 

Var. resistance 
See table) 
10,000 char 

To fit lamp eockete 
Variable voltage control 

4 
3 11, 12 Ill 1 

R2 1 " 50,O o) " " 3 11, 12 
FB 1 Fuse block 

Fuse 10 amp. 

Double Electrical Su.. 
" F 2 

SC 6 Lamp socket Standard eise Porcelain " " 

8 Binding poeta 5 13 
1 Mounting board 20- X 94 inches 

6 14 1 Ineulatleg strip 4 } x le X 3/16 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 
IDongan Flee. Mfg. Co. 17 33 
2Tobe Deutschmann 

- 18 
3Electrad. Inc. 19 33 
*Nerd Leonard Flec. Co. 20 T 3Fahneatock Flee. Co. 21 TI 

I 6Amer. Hd. Rubber Co. ( Radion) 22 
ZAner. Transformer Co.(Amertran) 23 39 
8Thordareon Elec. Mfg. Co. 24 TO 
9Polynet Mfg. Corp. 25 41 

l0Aeroyox Wirelcee Corp. 26 -j 
11Central Radio Labe. (Centrelab) 27 
141.11 Frost. Inc. 28 -44 

93X -L Radio Lab. 29 
14Ine. Co. ofAmerica ( Insuline) 30 46 
15 31 47 
16 32 48 
APPROXIMATE COST OF PARTS $ 20.00 
*THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS 

USED IN THE ORIGINAL EQUIPMENT DESCRIDED HEREE, 
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Short-Wave Receivers 
A Description of How These Interesting Sets Are Constructed 

By L. W. HATRY 

THE average concert fan does not 
clearly understand the reason why 
short -wave receiving sets are different 
from those to which he has been used. 

He can not understand why it is not possible 
to build a set to cover from 1 to 200 meters, 
if another can easily be built to tune from 
200 to 600 meters, a greater wave -length 
range. It is hoped that this will help to 
reduce the mystery of the matter. 

We have learned, in general, that the 
frequency range and how it is dealt with in 
tuning determine to a great extent how dif- 
ficult it is going to be to handle the receiver. 
The result of this knowledge has been the 
designing of straight -line- frequency con- 
densers, and others of different calibration, to 
distribute the allocation of stations along the 
scale more equally, according to frequency. 
One of the problems the amateur short -wave 
bug fights is this same, or very nearly 
same, one of frequency. 

1 

control the tuning of the secondary circuit. 
The antenna circuit is coupled to the set 
through a loose coupler with a very few 
turns, or else through a very small fixed 
condenser. Either way works very satisfact- 
orily and, as usual with differing ways of 
doing the same thing, both hàve their sup- 
porters claiming that their own way is bet- 
ter than the other. Strictly speaking, that 
should not be ; practically it is, since the 
user must fit conditions to his own satisfac- 
tion. The general idea of these two methods 
is shown in Figs. 1 and 2. 

WHY PLUG -IN COILS? 

The subject of plug -in coils is wrapped 
up with a couple of explanations that will be 
better handled by starting further back than 
the coils themselves. 

Half the difficulty of tuning is settled if 
the frequency range is not too great ; and if 
its calibration curve is a straight line in re- 

FIG.3 ' + 

Schematic diagram of the S. W. receiver illustrated. As shown, spring clips 
netting in the different sets of inductances. 

First, multi -tube sets using R.F. amplifi- 
cation are marked from his list of possi- 
bilities. The only thing that is approxi- 
mately feasible along this line is the super- 
heterodyne; and the reason for this is ob- 
vious from its theory. The super- regenera- 
tive circuit appeals to many, but it has proved 
impractical for short -wave work. The only 
thing left, then, is the straight regenerative 
circuit, arranged in some way to permit 
convenient change of wave -length, with sim- 
plified control. R. F. amplification fails to 
amplify, so the short -wave enthusiast turns 
to audio amplification; and here he uses 
transformers the concert fan would abhor, 
transformers which distort. This for a 
very good reason. 

AMPLIFICATION AT ANY PRICE 
The whistles that the BC fan detests are 

the means of communication on the short- 
wave lengths. This whistle can always be 
adjusted to the sound that suits the ear best. 
If an audio transformer is used which dis- 
torts along the frequency or frequencies 
that satisfy the ear, the received signal will 
get excessive amplification, clue to that same 
distortion. For this purpose the amplifier 
tubes are generally used with but 45 or 22 
volts of "B" battery ; because then the tube 
impedances fail to match the transformer in 
any worth -while fashion and the lower fre- 
quencies are nearly abandoned, making sta- 
tic and other odd noises remain at a satis- 
factory minimum. 

Simplified control is generally obtained 
satisfactorily with two dials, one to control 
regeneration or oscillation and the other to 

are used for con- 

lation to the scale used on the tuning dial. 
The broadcast frequency band is not quite a 
million cycles, or 1,000 kilocycles, wide. 
When the greater portion of this band is con- 
fined, as in the case of the semicircular -plate 
old -style condenser, to the lower portion of 
the tuning dial, the trouble in tuning thus 
caused can be overcome only with a dial which 

811 

FIG. 1 

The antenna is coupled to the receiver through 
a loose coupler in this circuit. 

slows the condenser down at the low end 
and rotates it much faster at the higher; 
such as the converting dials now offered for 
sale. The reduction ratio starts off, say, at 
sixteen to one, and accelerates to two to one. 
Yet with a condenser of the straight -line 
type, a good vernier (reduction -gear type) 
dial of six -to -one ratio, or thereabouts, is 
satisfactory enough. In fact it is unsatis- 
factory to handle a reduction ratio much 
higher than that ; so there is one more thing 
for the amateur short -wave man to keep in 
mind. He must have a frequency range not 
much more than 1,000 kc. in extent. 

PROBLEMS IN CAPACITY 

Now his problem becomes complicated. 
There are four amateur wave -length bands 
in which to listen for the licensed short- 
wave transmitters. On either side of these 
bands can be found, as well, foreign ama- 
teurs, commercial transmissions, and experi- 
mental transmissions. His set should he able 
to get all these things. The 75 -85.6 -meter 
amateur band includes a frequency range of 
slightly over 500 kc. The 37.5 -42.8 meter 
band includes a frequency range of nearly 
1,000 kc. ; and the 18.75 -21.4 meter band in- 
cludes a frequency range of 2,000 kc., in 
round numbers. Then the 150 -200 -meter 
band is 500 kc. Three of the bands are quite 
satisfactorily covered if the variable conden- 
ser spreads over the 1,000 kc. band figured 
f rom. 

(Continued on page 856) 
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Layout of short -wave receiver: Nos. 1 and 2 are the variable condensers; 3, the primary coil; 4, 
the secondary; 5, grid leak and condenser; 6, tube socket; 7, tickler coil: and 8. rheostat. 
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A top view of the new shielded Ultradyne LR4 receiver, which is very compact in form. The two -stage transformer -coupled audio amplifier can be seen at the extreme left of the base. The left rear shield contains the single stage of constant -coupled tuned -radio- frequency amplification which pre- cedes the modulator circuit contained in the left front shield. The right -hand shield encloses the oscillator circuit. The three intermediate -frequency amplifier stages and the detector are grouped around the oscillator shield. Note that the condensers which tune the radio -frequency and the modulator circuits are on the same shaft, making a single control. 

The New Shielded Ultradune* 
A Simplified 9 -Tube Set Using Standard Parts 

By R. E. LACAULT 
ALTHOUGH the majority of the re- 

ceivers that have appeared on the 
market within the past few months 
have, on an average, six tubes, there 

is a great deal of interest displayed in sets 
having many more. It is true that the five - 
or six -tube receiver is good for reception up 
to about one thousand miles -of course in 
some cases this is exceeded -but when the 
experimenter goes after really distant sta- 
tions he turns to a receiver having eight, 
nine or ten tubes. 

On stations within the radius of a few 
hundred miles the set having five or six 
tubes will give every bit as good reproduc- 
tion as will a receiver having a greater num- 
ber ; but, as pointed out numerous times, if 
distance is wanted there must be sufficient 
amplification; and this means more tubes, in 
the radio- frequency end of the set. 

CONVENIENT SHIELDING AVAILABLE 
When more than two stages of amplifica- 

tion are employed before the detector tube, 
there is likely to be trouble unless suitable 
precautions are taken. In the past few 
months radio engineers have incorporated in 
set design shielding about the radio -fre- 
quency stages to reduce interstage coupling. 
finding that reception is bettered thereby. In the new LR4 Ultradyne receiver which is 
described in this article shielding is used around the stage of tuned radio - frequency 
" Radio News Blueprint Article No. 2. 
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NE of the earliest, and at the sane 
time most popular, superheterodyues 
was the Lacault Ultradyne. We be- 

lieve we shall not be contradicted if we 
say that more Ultradynes were built 
than of any other type of superhetero- dyne- certainly in all foreign countries 
the Uitradyne enjoyed a greater popular- 
ity than any other superheterodyne. 

The new shielded Ultradyne presents 
some new features and many refinements. 
Mr. Lacault has been working on it for 
a long time ; and we believe that it 
spells the last word in superheterodyne 
construction for the builder. 

The single stage of shielded tuned - radio- frequency amplification preceding 
the "modulator" circuit, the most sensi- 
tive form of input, employs an automatic - constant coupling system which provides 
equal transfer of energy on all wave- 
lengths. The "Uni- chokes," employed as 
intermediate- frequency tra n s f or m e r s, 
are surprisingly efficient and have a fre- 
quency- response curve far superior to 
that of most long -wave transformers. 
The last stage of audio -frequency am- 
plification employs a power tube which 
is capable of producing an undistorted 
output of great volume. All important 
radio- and audio- frequency circuits are 
by- passed by large fixed condensers. 

du W uIIllnuu11lu1trI11uIIIIIIU 
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amplification, the modulator and the oscil- lator circuits. 
In the `old" days of radio -four or five 

years ago -when an experimenter wanted to 
build a new receiver it was necessary for 
him to make the greater part of the appara- 
tus at his own work- bench. Today this 
condition has been changed, for there are very few accessories that are not manu- factured. This is true particularly of the shields, which formerly had to be laboriously 
cut from sheet metal, but which now can be obtained all ready to install in a receiver. 

The LR4 receiver is one designed for 
assembly with a minimum of effort on the part of the builder. By this is meant that everything that is installed in the set may be purchased ; nothing having to be made by the builder unless he so chooses. 

WHAT THE LR4 IS 
It is impossible to say what a set will do in a given location, especially in cities, there being too many factors involved to permit any broad and sweeping claims to be made. However, if a set such as described in this article is properly assembled and adjusted, it will give excellent results. On a short in- door antenna many (listant stations have been tuned -in, the amplification being such that most of them were heard on the loud speaker. The selectivity is sufficient to permit the separation of stations very close in fre- 
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-C -C -A +A +g +g +g 
DE i AMP -b DLI AMP 135 VOLTS Fig. 3. The complete circuit diagram of the LR4 nine -tube Ultradyne. Note that the last or power stage of audio -frequency amplification employs a filament -control jack; so that this stage is in operation only when the loud -speaker plug is inserted in the jack referred to. 

Cs 

(;uency; the radio -frequency stage and the 
shielding preventing much interference and 
noise from getting through the set. 

As can be seen from an inspection of the 
wiring diagram of the receiver. it consists of 
a stage of tuned radio- frequency amplifica- 
tion, an oscillator, a modulator, three stages 
of long -wave radio -frequency amplification, 
a detector, and two stages of transformer - 
coupled audio- frequency amplification. 

The stage of radio - frequency amplifica- 
tion is auto -coupled. By this is meant that 
the primary of the radio -frequency trans- 
former is automatically varied in its in- 
ductive relation to the secondary merely by 
a rotation of the dial of the variable conden- 
ser. (This type of auto -coupling was de- 
scribed in the December, 1926, issue of 
RADIO NEWS.) As mentioned previously, 
this stage of amplification is shielded, and is 
thereby isolated from the rest of the receiver. 

The audio -amplifier is designed to produce 
volume and good quality and, when used 
with a good loud speaker, will reproduce all 
audio frequencies with fidelity. 

The detector circuit is so wired that it 
may be employed with a "C" battery, if use 
is made of the bend in the "characteristic 
curve" of the tube. The grid return is 
connected to a binding post, which, in turn, 
may be connected to the "C" battery or the 
plus or minus of the "A ", as the case may 
be. 

A rheostat also is provided to control the 
detector filament ; it is mounted on the bind- 
ing -post panel inside of the set ; because, 
once adjusted for the particular tube used, 
it need not be re -set. 

Ill order to produce the results of which 
it is capable,. this receiver should be built 
with the best parts obtainable. This has 

!Ten said and repeated a great many times by 
designers of good sets, and will never be 
emphasized too strongly. The amount of 
energy received from distant stations is so 
small that it is of the utmost importance to 
avoid bad contacts and high -loss parts which 
absorb energy ; otherwise the signals are so 
weak they are not heard at all. 

The construction of the LR4 receiver is 
comparatively simple because the shielded 

un:1mn,,11 11111111 

A front view of the com- 
pleted receiver: J and JI 
are the two jacks in the 
audio - frequency stages; 
R4 is a rheostat which 
controls the current to the 
filament of the modulator 
tube; Cl. C2 the radio - 
frequency- modulator tun- 
ing dial; C3 the oscillator 
dial; SW the filament 
switch; and R5 the poten- 

tiometer. 

110110.0..lnlWmW1Wü,la......, WWü,414 

The panel should be first traced and drill- 
ed with the aid of a square, center punch 
and hammer. All dimensions should be 
taken from the left and lower edges of the 
panel, as shown. 

ASSEMBLY WORK 
After the panel is completely drilled, the 

switch, rheostat and potentiometer may be 
mounted on it. Turn them so that when 

stages, which are the most delicate parts of 
the receiver, may be built with standard 
parts which are all ready for assembling and 
designed to fit without further adjustment. 
The radio - frequency coils and auto -couple 
coil are designed to be mounted directly on 
the condenser or on small brackets. The 
shields are all drilled for the mounting of 
the condensers and sockets, so that a screw 
driver is all that is necessary for the work of assembling these units. 

The receiver as seen from the rear, with part of the shielding removed to give a clear view of the placement of the parts. Note the rheostat R4 mounted on the binding -post panel; this controls the filament current to the detector tube. 

you look at the front of the panel the center 
lug of the left rheostat points to the left 
and that of the potentiometer to the right. 
Next the small binding -post panel should be 
traced and drilled, as shown in Fig. 2, and 
the rheostats and binding posts mounted, as 
illustrated in the baseboard wiring diagram. 

The partitions of the shields should also 
be drilled for the connections running from 
one shielded compartment into the other. 
The drilling of the baseboard for the wiring 
is clone after the parts are mounted upon the 
board. 

Before mounting the parts, it is necessary 
to place the bottom of the shields and in 
order to do this accurately, and properly 
line up the condensers mounted on the same 
shaft, one should proceed as follows: 

First place the bAseboarcl in the cabinet 
so that the clearance is even all around and 
mount the panel against it by means of four 
wood screws. 

In order to prevent the board from split- 
ting, first mark the spots for the screws 
through the panel holes with a sharp point. 
Then drill, but before doing so, make 
sure that the center of the hole is exactly 
I.' -inch below the top edge of the board. 
This is very important, because if it is not 
exact the shield may not fit properly. If 
the baseboard is properly fastened its upper 
face should be exactly 7/ inches from the 
tipper edge of the panel. After the panel 
has been fixed against the edge of the board, 
the left .00035 -mf. condensers should 5e 
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The "golf wiring" on the under side of baseboard. This is comparatively easy to follow; as all of the holes on both sides of the baseboard 
are similarly numbered. 

mounted against the shield and panel so that 
the screws pass through both of these, as 
shown. Next, the bottom of the shielded 
compartment should be placed under the 
bent edge of the front section of the shield; 
so that the holes come just under those 
punched in the bent lower edge of the shield 
mounted against the panel. 

Take care in placing this bottom section 
to have the two holes punched for the socket 
mounting screws on the right and back of 
the condenser when you look from above. 
Two wood screws may then be inserted 
through the holes to fasten the bottom of 
the front compartment on the baseboard, and 
the socket may also be screwed down. 

The next step is the mounting of the 
other variable condenser on the front section 
of the back shield and back partition of the 
front shield. These two sections are mount- 
ed back to back, as shown, and maintained 
by the .mounting screws of the condenser. 
This ensemble should then be placed on the 
baseboard, and the double -length shaft push- 
ed through both condensers after the in- 
dividual shafts have been removed. 

The long shaft provides the proper align- 
ment for the condensers, which should both 
turn freely without binding at any point. 

The double partition supporting the back 
condenser may then be screwed down on the 
board. The holes on the lower edge should 
correspond exactly with those in the bottom 
of the front shield. 

The bottom of the back shield is screwed 
down exactly like the front one. Turn it 
so that the mounting holes for the sockets 
are on the right of the condenser. 

The other partitions of the shield are 
mounted later and held in the corners by 
means of the slides provided for this pur- 
pose. 

The other variable condenser is mounted 
in the other shield and fastened against the 
panel and baseboard in the same manner. 
After the condensers are properly aligned, 
and the shield screwed down, the condensers 
should be removed, automatic- filament -con- 
trol base, coils, binding post and by -pass con- 
densers mounted upon the bottom of the 
shields, and the holes for the wiring drilled 
as shown, through both shield and baseboard. 
Then screw down all the sockets, bases, 
audio -frequency transformers, multichokes, 
by -pass condensers and the binding post 
panel. Mount also the auto -couple coil 
on the left forward condenser and remount 
the three variable condensers. 
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Details for drilling the panel of the receiver. There are very few holes as most of the apparatus 
is mounted on the baseboard. 

WIRING 
The wiring operation, which might be 

called "golf wiring," because the underboard 
wires run directly from one hole to the 
next, is very easy if done as explained 
further. One may use wires of different 
colors for each circuit, although this is not 
essential. Pliable wire rather than bus bai' 
is recommended for the underboard wiring. 

If this type of wire is used it may be bent 
double where it passes through a hole in 
the board and a loop left long enough to 
reach the soldering lug. The loop is then 
cut, the two ends scraped clean and soldered 
to the lug. (See Fig. B) . The wiring is 
best done in the following order : 

Start at "A -" binding post and run the 
wire through hole 1 to switch, then back 
through 3 to 5, 11, 13, 39, 15, 17, 23 and 25, 
also from the left rheostat through 7 to 9, 
and from the back rheostat through 19 to 21. 

Starting at "A +" binding post run the 
wire through 2, 4, 6, 8, 12, 14, 16, 18 and 
20, also from 8 to 10. 

From "B +Det" run the wire directly to 
38, 27 and 28. 

From "B+Amp" to 29, 30, 31 and 32. 
From "135v" to 33. 
From "C -" for the audio amplifier to 22 

and 24 and from "C -" for the detector to 
26. 

After all the connections are made and 
soldered, the jacks may be mounted and the 
wiring above the baseboard done with either 
the sane wire or bus bar. Care should be 
taken, when wiring the parts inside the 
shields, not to run the grid and plate leads 
too close to the shield. Insulate all the wires 
or bus bars passing through the partitions 
with spaghetti tubing, even if insulated wire 
is used. During the wiring operation check 
each lead often. Be sure to make good 
soldered joints as this operation is very im- 
portant. Use a properly -tinned soldering 
iron and not too much flux. Also be sure 
to have the wires or lugs clean before you 
try to solder them. 

The wiring diagrams given here show all 
the connections, which should be carefully 
checked after the wiring is completed. 

To make sure that everything is con- 
nected correctly, insert all the tubes in the 
sockets, turn the rheostats up full and con- 
nect the "A" battery only to the "A +" and 

(Continued on page 892) 
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A r 
Should the Air Waves Be Patrolled? 

With Constructional Details of An Oscillator for Use With a Wavemeter 

BY H. G. CISIN 

WHAT would happen to traffic at 
Fifth Avenue and Forty- second 
Street, New York City, if the 
traffic towers were dispensed 

with and the traffic officers were given an 
indefinite leave of absence? Undoubtedly, 
your imagination will picture a worse condi- 
tion than that which would actually take 
place. Of course, there would be long tie - 
ups and traffic snarls, but common sense 
would finally prevail and by mutual consent, 
traffic would move first across the Avenue 
for awhile and then across the street. This 
would only be a makeshift and the resump- 
tion of official control by lights and traffic 
officers would meet with the approval of 
all concerned. 

In a recent interview, Mr. Arthur Batchel- 
ler, United States Radio Supervisor for the 
Second District, disclosed some of the meth- 
ods which the government is prepared to 
put into effect in patrolling the air waves, 
as soon as the expected and hoped -for legis- 
lation goes into effect. Mr. Batcheller 
stated that under existing laws there was 
nothing to prevent the amateur, or for that 
matter the commercial code stations, from 
breaking into the wavelengths assigned to 
the broadcasters. Under the circumstances, 
he declared, it was useless for the govern- 
ment to check up on the wavelengths being 
used. However, just as soon as the neces- 
sary legislation is passed, Mr. Batcheller 
will keep a force of "traffic officers" con- 
tinuously on duty, checking up amateurs, 
broadcasters and commercial stations. Ac- 
curate measurements will be made by the 
"zero beat" method, which requires the use 
of a receiving set, a frequency meter (wave - 
meter) and a radio- frequency generator. 

During the interview Mr. Batcheller show- 
ed the apparatus, which will be used and put 
this into operation, checking up on station 
WEAF, which happened to be broadcasting 
at the time. A standard radio receiving 
set was used to tune in the station, using a 
loud speaker instead of a head set. The 
rheostats controlling the filament current 
were turned back until the broadcasting was 
just discernible, thus insuring sharpness in 
tuning the set. A small vacuum -tube genera- 
tor was next tuned to the same frequency 
as the incoming wave. This tuning was 
performed by means of the beats between 
the output of the generator and that of the' 

815-B 

The insert at the right, Fig. 1, is a schematic wiring 
diagram of the Hartley circuit used in the generator. 
Fig. 2 shows the completed generator. Insulated wires 
are led from the batteries in the cabinet to the correct 
binding posts on the panel, and the latter is then secured 

in position. The sug- 
gested panel arrange- 
ment permits short 

conecting wires. 

FIG.2 

incoming wave. The frequency of the gen- 
erator was regulated until the sounds pro- 
duced by the beats in the receiving set 
loud speaker were entirely eliminated. In 
other words, the frequency of the beat note 
was reduced to zero, and hence the generator 
had exactly the same frequency as the in- 
coming wave. A wave meter was then 
brought near the generator so as to be in 
inductive relationship to it and the wave 
meter was tuned until it indicated resonance. 
A reading was then taken and from a curve 
he exact wavelength of the broadcast wave 

was determined. 

A fundamental requirement of the genera- 
tor used in conjunction with a frequency 
meter and radio receiving set is that it be 
of sufficient power to permit precise ad- 
justments of the frequency meter. When the 
latter device is equipped with a certain spe- 
cial type of resonance indicator, a low 
power generator such as an electron tube 
operated by dry batteries can be used. How- 
ever, with the usual type of resonance in- 
dicator, a generator of about 5 watts is 
required. The schematic wiring diagram of 
the well -known Hartley circuit is shown in 

(Continued on page 924) 

"Hard" and "Soft" Detector Tubes 
A Comparison of Their Characteristics and Respective Merit 

BY ROGER WILLIAMS* 

THE gas -filled, or "soft," tube, used 
as a detector, is undoubtedly the most 
sensitive for this purpose : but, for 
ordinary receiver operation, this sen- 

sitivity is more than outweighed by the fol- 
lowing serious disadvantages: 

The gas -filled detector tube is always 
more or less critical in the adjustment of 
filament current and plate voltage. The 
older types were extremely critical in these 
respects : so much so that only a well- train- 
ed radio technician was able to employ them 
to advantage. The later types, developed 
from these earlier tubes, while doubtless 
constituting a great improvement, have by 
no means overcome this defect. Filament 

C. G. Mfg. Co. 

adjustment will be found more critical than 
with the "hard ", or high -vacuum, type of 
tube. The plate battery adjustment, like- 
wise, will be found quite critical, especially 
with regard to the residual, or "background" 
noise. 

TEST BY REPRODUCED SPEECH 

All soft detector tubes have a "back- 
ground," which is extremely noisy compared 
with that of a hard tube. This background 
is not usually disturbing during the recep- 
tion of rather loud speech or music, but 
shows its disagreeable affect as the received 
signal grows weaker. This is just the time 
when we wish the detector tube to function 

at its best, as we do not need an especially 
sensitive detector for local reception. A care- 
ful comparison of a hard tube with a soft 
one, made when one is listening to voice 
which is just understandable, will show that 
it is much easier to follow the speech when 
the hard tube is used. Since what we desire 
is to understand and enjoy our broadcast re- 
ception, it is of no avail to make an extreme - 
tremely loud noise in our receiver or loud 
speaker, if. this noise does not consist of iii - 
telligible speech or music. 

All gas -filled tubes are unstable in opera- 
tion. They require a considerable period of 

(Continued on page 898) 
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A Versatile Suer-I1eterodyne 
Optional Hook -ups of the Receiver Illustrated In December RADIO NEWS 

By LESLIE RAYMOND JONES 

DETECTOR UNIT 

60 T. 

PART II. 

PRECAUTIONS IN BUILDING 

Be extremely careful to have none of the 
grid wires parallel to any plate wires. This 

DETECTOR UNIT 

.0005 MF. 
601. 

II 
I.F.T. 

v 
PRI 

MF 

I-TO 3 T. 

OSC. LOOP 

FIGI 
Circuit diagram of first -detector unit employ- 
ing a grid leak and condenser for obtaining 

grid bias. 

ULTRADYNE DETECTOR UNIT 

I 60 T. DET. 

6 

45T0 90V .00I MF. 

"B/ BATT. 
20T. 

05C 

FIG. 4 
In the detector unit or "Modulator ", there is 

no "B" voltage on the plate of the tube. 

I TO 3T. 
OSC. LOOP 

FIG. 2 

I.FT -0 
PRI. 

A first -detector unit employing a "C" battery, 
instead of a grid leak and condenser, for the 

grid bias. 

is probably the most important "don't" in 
the radio catechism. Parallel plate and grid 
wires will cause whining or howling, un- 
desirable oscillations, and seriously inter- 
fere with selectivity and calibration. Be- 
cause a "super" has lots of power, don't 
think good results can be had if all kinds 
of liberties are taken with the construction. 
Good parts must be used throughout, and 
precaution taken against poor joints, both 
mechanical and soldered, on all pieces of ap- 
paratus used. 

The detectors must be kept below the os- 
cillating point ; in fact all tubes must he for 
that matter, except the oscillator tube, which 
must oscillate to function as a frequency 
changer. 

Be careful of grid leaks. Adjust their 
value carefully where and when they are 
used. Grid leaks have an important func- 
tion; although they might seem only trivial, 
they are most important to clear-cut re- 
ception. 

Keep all batteries up as nearly to full 
rating as possible. Good, clear reception 
can't be had with poor, run -down "A ", "B ", 
or "C" batteries. Use a tester frequently 
and know their condition. Don't guess at it. 

Keep all coupling coils loosely coupled. 
The antenna coupling should be especially 
loose. Many foreign noises and much so- 
called static can be eliminated by doing this, 
while at the same time increasing selectivity 
to a remarkable degree. 

Keep all the wires as short as consistent 
with the layout. 

Use the best tubes you can buy. Poor 
tubes are of no use when results are the 

DETECTOR UNIT 

IO T. I.F.T. PRI. 

601. 

R Q005 
MF 

I 
í.00I5MJ 

I TO 3T. 
OSC. LOOP 

FIG. 3 
A first -detector unit wherein regeneration is em- 
ployed through the use of the ten -turn tickler 

coil. 

REGENERATIVE DETECTOR 

2T. 

COUPLED TO OSC. 

DET. +'A" 

FIG. 5 
Another regenerative first -detector unit, em- 
ploying capacity feed -back instead of inductive 

plate -to -grid coupling. 

I-2 -3 -4 INTERMEDIATE FREQUENCY TRANSFORMERS FREQ. TRANS 
IST DET. I% 1. F. 2/ I.F 3f I.I. 4/ 2 " " -o DET. 5 A.F 

PICK UP COILG3T 
ti 

F1 G I? 

IMF 
90 TO 150 V 6 

+ 111111111117 

454-.8-1 

R1-1E0. POT. 

sw77 

T.IMF 
MF 

A standard superheterodyne circuit, employing three stages of intermediate- frequency am- plification and a single stage of semi -power audio -frequency amplification. Note that a "C" battery is used in conjunction with the second- detector tube. This arrangement provides an undistorted output but with a slight decrease in volume. The "A" battery, the "B" battery, and the potentiometer are by- passed with 1 -mf. fixed condensers. 
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OSCILLATOR CIRCUIT 

TUNER 

45T. 

+-13" 

20 T. 

1 TO 3 T. 

.00I MF 

FIG. 7 
A typical oscillator circuit. Note that the vari- 
able condenser is connected across the grid coil 
only. A small pick -up coil induces the oscilla- 

tions in the first detector circuit. 

objective. I-Iave then tested occasionally 
to check up on their condition. 

Use as small a collecting agency as is con- 
sistent with the distance desired. Long 
antennae collect more than the desired sig- 
nals, so be careful here. 

Use a loud -speaker that you know will 
reproduce notes over the entire range of 
audio frequencies with faithfulness. Don't 
economize here if you want music. 

And lastly, don't force the tubes beyond 
their reasonable capacity. When all cir- 
cuits are tuned to their maximum sensitivity, 
even though the set does get the distance, it 
may be found that the tone has been sacri- 
ficed. 

SOME SUGGESTED COMBINATIONS 
Some different circuits that may be tried 

are shown and will be more or less self -ex- 
planatory to the experimenter. All of these 
have been tested by the author and while 
they all "work," different combinations can 

SECOND DETECTOR UNIT 
INT.. TRANS. A.F T. 

P 

FIG. IO 

A second- detector unit employing a "C" bat- 
tery for obtaining the necessary grid bias. 
The "C" voltage should be adjusted while the 

set is in operation. 

be used to ascertain what particular circuit 
will best suit the builder's needs, likes and 
dislikes. 

Nearly any combination may be used as a 

BALANCING COMD. 

IKt DU. 

PUSH PULL DETECTOR 

I.F.T. 

COUPLED TO OSC. 

FIG. 6 
This push -pull arrangement can be used in the 
second detector as well. It is capable of hand- 

ling excessive energy without overloading. 

circuit, and certainly every true radio 
enthusiast should try the various combina- 
tions. This can readily be clone with this 
"unit" scheme with practically no additional 
outlay. Moreover, a thorough tryout of 
these various circuits will also contribute 

OSCILLATOR CIRCUIT 

30 T. 

.0005 
MF. 

+. B 

TUNER I TO 5 T. 

FIG. 8 
An oscillator circuit of novel type. The grid 
leak should be adjusted carefully. This is fairly 
critical but the arrangement functions very well. 

much to the experimenter's radio and electri- 
cal education, as well as afford an extremely 
fascinating pastime. 

The use of regeneration in the first de- 
tector by the method shown in Fig. 5, is 
more efficient, the writer finds, when a loop 
is employed. From experiments he deter- 
mined that the tonal quality was also much af- 
fected by the use of so- called fixed regenera- 
tion and, therefore, discarded its use. Sen- 
sitivity gained by the sacrifice of tone in the 
output is not particularly advantageous, ex- 

I -2 -3 -4 INTERMEDIATE FREQUENCY TRANSFORMERS / / / / 
I I.F. 2 I. F. 3 I. F. 4 

817 

OSCILLATOR CIRCUIT 

An oscillator circuit wherein the variable con- 
denser shunts both the grid and plate coils. 
A pick -up coil is employed, instead of direct 
coupling, and is more satisfactory. particularly 

if the coupling is variable. 

cept in the quest for distant stations. 
So, in regard to regeneration, the non -re- 

generative R.F. stage seems to offer the 
most practical way to increase the sen- 
sitivity of the first detector and still safe- 
guard against mushy reception. (See Fig. 
1, 2, and 3.) 

THE ULTRADYNE 

Another interesting first detector circuit 
that may be used is the "Ultradyne" modula- 
tion system. (See Fig. 4.) From tests on 
the writer's receiver this method was by far 
more sensitive on weak signals. In fact, ac- 
cording to the theory of the circuit as ex- 
plained by AI r. Lacault, its inventor, a sig- 
nal response is effected, no matter how 
small the amount of received energy from 
the collecting system. From practical 
audibility tests the writer has, to his own 
satisfaction, proved this to be true; and 
furthermore, the tonal quality is of the best. 

SECOND DETECTOR UNIT 

INT. TRANS. 2 MEG. 
A.FT 

P. 

TO POT. ARM +B 45 VOLTS 

FIG. II 
A second -detector unit employing a grid leak 

and condenser to obtain the grid bias. 

Excellent results are obtained using only 45 
volts on the oscillator tube ; and although 
higher voltages may be used and recommend- 
ed, this seemed sufficient for all practical 
purposes. Keeping the "B" voltage as low 

AUDIO FREQ. TRANS. 

2 " - °DET. 5 A.F 

IMF. 

90- 150V.ß 

111111t1í - 
45 * 

FIG. 16 

A superheterodyne circuit employing 
a stage of tuned R.F., three of I.F., 
and one of semi -power A.F. ampli- 
fication. A "C" battery is used in 
conjunction with the second- detector 

unit. 

I ME 

ylF. 

as possible is advantageous, as the use of 
excessive voltage here will have a tendency 
to cause the formation of harmonics which 
interfere with calibration. 

(Continued on page 852) 
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The top view of the Powers -Casem 5 -tube receiver. L, L1, and L2 are the antenna coil, and the radio -frequency transformers respectively; C, Cl, and C2 are three tuning condensers ; R is a 30 -ohm rheostat ; R1, a 200, 000-ohm variable resistance ; R2, automatic filament control ; T and Ti, A.F. transformers; and C3, a .0001 -mf. fixed condenser. 

The Powers -Casem Receiver* 
A Five -Tube Set Employing a New System of Variable Neutralization. 

By DAVID G. CASEM and ALVIN J. POWERS 

TO be adopted in more than a thousand 
receivers, made in the homes of as 
many radio fans in less than one 
month, is a record for any circuit. It 

would have been so even in the clays when 
uncritical credulity was the outstanding char- 
acteristic of said fans. Today a designer 
must have a real circuit, and it must include 
some meritorious idea, to appeal to the aver- 
age "bug ;" or it will be just another of "those 
things." 

When the Powers -Casem receiver (which 
was designed to appeal only to those who 
make their own) was made public, it had the 
advantage of being previously heard by more 
than 3,000 fans, who were so struck by its 
sensitivity, selectivity, volume and quality, 
that they were impatient to get it going. 

Its designers began the set about two years 
ago, first drawing up a working program with 
a view to seeing that it should be cheaper, as 
well as better in quality and in all- around 
general performance, than any other five -tube 
receiver we had seen or heard. That meant 
we had to throw out apparatus for which 
many claims of "efficiency" had been made. 
We even took the grid condenser and leak out 
of the circuit, and made the set so simple that 
any novice could put it together. 

u111u1ulllnu111unnnuuuumnuuullullllu1n11111n11111nuuuuuluuuuunuulllulluulnumu11111111111111 . 

rr HE Powers -Casem receiver, which 
is described on the following 

pages, is one to which our readers will 
do well to give careful consideration. 
It has five tubes, two of which are of 
the 199 type, these being used in the 
radio -frequency amplifier. The other 
three are of the 201 -A type; or, if 
desired, the last tube may be a power 
amplifier. 

The set is comparatively easy of 
construction; it has excellent distance - 
getting possibilities and if it is correct- 
ly constructed, the quality of its re- 
production should be of the finest. It 
also has a new feature in a device for 
the controlling of oscillations, which 
makes it a non -radiating receiver. 

11111111.1111111111:111111111111II11111111111111111111111I4 111111111111111111111IIIIIIIIIIIIIIIIII11111111I 
I I I I I II Illlll11111111f11111111i 

THEORY OF BALANCING 

The efficiency of this receiver is due to two 
novel arrangements. One is the method used 
to balance the radio- frequency amplifier tubes, 
and the other is the detector circuit used. 

Balancing is accomplished through the use 

*Radio News Blueprint Article No. 3. 

111111111111n111111111111111111111111II11111111I11111I1111111111111N 

The panel view of the 5- 
tube Powers -Casem receiv- 
er. The three tuning con- 
densers, C, Cl. and C2, 
can be so adjusted that 
they will have approxi- 
mately the same dial read- 
ings. The control, L. is 
for balancing the set by 
slidin. back and forth the 

antenna coil. L. 

of the magnetic fields of the transformers. 
Ordinarily the stray magnetic fields are the 
chief source of trouble in a radio receiver. 
The coils must be placed in exactly the 
right relationship, so there is no transfer of 
energy from one to the other, or the set 
cannot be neutralized. 

However, in the set under discussion, the 
magnetic fields are used to balance out the 
capacity feed -back due to the internal ele- 
ments of the radio - frequency amplifiers. In 
order to eliminate an undesirable current it 
is necessary to oppose it with another of equal 
strength but of opposite phase, which can be 
produced by placing the radio- frequency 
transformers in the right relationship to each 
other. An arrangement that can be readjust- 
ed at will is also necessary, since the current 
to be overcome varies with the frequency of 
the amplified signal. 

The antenna inductance and the two R.F. 
transformers L, L1 and L2 (See illustration) 
are placed at right angles to each other ; the 
first is attached to a device which makes it 
possible to vary its relationship to the adja- 
cent transformer at will. 

While they are in a right -angle position, 
one coil can be moved to any position across 
the end of the other. When the first coil is at 
the center position no transfer of energy will 
take place from one to the other. But just as 
soon as the first passes the center of the other, 
in either direction, the coils are in mutual 
magnetic relationship to each other. Equal 
distances on both sides of the center line will 
produce currents of equal magnitude, but the 
phase of one will be directly opposite to that 
of the other. This holds true with the cur- 
rent induced in either coil. 

Suppose now, that the first two coils of a 
two -stage tuned -radio -frequency receiver are 
arranged as just described. The feed -hack 
current, due to the capacity of the internal ele- 
ments of the R.F. tubes, will be of a certain 
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By means of this working drawing, the apparatus can be correctly located on the panel and baseboard. A drawing of this type will be found to be a great aid in construction. 

strength, depending upon the type of tube 
used, the frequency of the signal and the char- 
acteristic lay -out of the set. If the first coil 
is moved in one direction, the induced cur- 
rent in both coils will add to the strength of 
the feed -back current ; but if it is moved in 
the other direction a current of opposite 
phase will be produced and the undesirable 
current will be eliminated. The coil should be 
moved to the point where the tubes are neu- 
tralized, and left in this position until a dif- 
ferent station is tuned in. 

There is a limit to the amount of current 
that can be produced with the arrangement 

just described. Some tubes have such a high 
internal capacity that they cannot be neutral- 
ized in this manner. One stage of radio fre- 
quency, using the 201A type tube, can be neu- 
tralized very easily ; but the current becomes 
so great when two stages are used that it is 
unmanageable. Two stages can be employed, 
however, when the 199 -type tubes are used. 

Many radio fans will be interested in the 
theoretical explanation of the phenomena 
just described. The same principles of mag- 
netic induction are used here that we find in 
the case of electric motors and generators. 
Each coil acts exactly like a bar magnet in 

EalIMMIMMIIMUUMIIMIIMUMMI 
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= SYMBOL a..ma NAME OF PART Oe r REMARKS MAMIWACTI3RER * 
EE C1,C2 2 Variable cond. .00035 Mf. 1 2,3,19,27,31,32.33,10 g. 

C 1 Variable pond. .0005 Mf. 1 2,3,19,27,31,32,33,40 El 
L,L1,L2 3 Coils Set covering 220 to 570 meters 4 

5 Sockets QS typo 5 6, 10,38,31 
eg 1 Fixed cond. .0001 Mf. 7 13,14,31 -_ 
S 1 Switch 2 point inductance 8 18,5 - -- 
R 1 Rheostat 30 ohms 8 14,13,17,15,31 -_ 

- -= SW 1 Switch Filament 8 18,5,17,14 
3 Dials Vernier 9 16,32,33,34,31 

TJ 2 Tip Jacks For loud speaker 8 17,18,29 
9 Binding poets 10 19,24,31 

T,T1 2 A.F.Trans. 5 20 ,21,22, 32, 33 
1 Panel 7" z 26" 11 23,24,35,36 
1 Baseboard 81-" z 25" x 5/8" 11 23,34,35,36 
3 Tubes 6V. } a."-mp, Standard type 12 25,26,30 
2 Tubes 3V.6Cti -A. Dry cell type 12 25,26,30 =_ 
1 Binding poet strip lnx 10 "z 3/16" 11 19,23,24,35,31 
1 Neutraliser Part of coil 4 

R1 1 Var. Rosie. 200,000 ohm 14 18, =_ 

R2 1 Auto.Fil.control } amp. 37 38,39 

- 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. =_ 

I A.D.Cerdwell Mfg..Cbrp. j7 H.H. Frost, Inc. 33 Kares El- +c. Co. 
2 General Instrument Corp. 18 Taxley Ufg. Co. 34 urz- asc o. 

= 
ig 

3Hm amarlund M K- 1 Mfg. Co. Inc. 19 L Radio Labs. 35 7en V acoloii Co. Inc. 
4Radio Eng. Labe. 20 American Trans. Co.(Amortran) 36 For:dica Insulation Co. SPacent Elec. Co. Inc. 21 Thoriareon Elec. Mfg. Co. 37 Radiali Co. A:n.erit+) 
6Benjamin El ,c. Mfg. Co. 22Bremer -Tully Mfg. Co. 38 Lang. in Kaufmann Radto Co. 7Sangamo Flee. Co. 23 Diamond Stete Fibre Co.ICelaron) 39 D&ven Radio Cori,. 8Certer Radin Co. 24Ine. Co. of Amer. ( Insuline) 40 National Co. Inc. = ()National Co. toc. 25 E.T.Cunninghan, Inc. 41 

= TOH. H. v_by Mfg. Co. 26e. E. Mfg. Co. (Ceco) 
IlAmer. Hari Rubber Co.(Raiion) 27Gariiner á Hepburn, Inc. 43 - I2 Radio Corp. of Amer? ca 28 Alien Mfg. Co. 44 
I3Polymot Mfg. Corp. 29 Onion Radio Cor . 45 

14Electrad, Inc. 30 Van Horne Co. Inc. 46 
=_ 15Central Radio Lab.(Centralab) 

16Martin- Copeland Co. Marco) 
31Amaco Products Inc. 47 
32 Samson rl =c. Co. 48 

APPROXIMATE COST OF PARTS $ 35.0o 
* THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS 

USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 

__ 

Pad11IIIII II II I I 
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Forni ® 1926, E.P.Co. 

its effect upon the other coil.. When one 
end of an inductance is turned toward the 
other coil, a current will flow in a certain 
direction ; and when the other end of the 
first coil is closest the current will flow in 
the opposite direction. Of course, the polar- 
ity of the coils alternates with each oscil- 
lation of the signal. The effect is the same 
as though a bar magnet were rotated, end 
for end, in the field of the coil. 

HIGH DETECTOR VOLTAGE 
Such a tremendous signal can be built up, 

with the radio -frequency amplifier just de- 
scribed, that the conventional detector cir- 
cuit cannot handle it without a great deal of 
distortion. The detector would also break 
into violent oscillation, especially when the 
higher- frequency signals were detected. This 
led to a number of experiments in search of 
a better detector system. 

Almost everyone is familiar with the dis- 
tortion caused in audio - frequency amplifiers 
when the bias of the grid is not sufficiently 
negative, or when the plate voltage is not 
great enough. Experiments proved a similar 
condition to be the cause of distortion in the 
detector ; so an arrangement was made 
whereby the negative bias of the detector 
grid was controlled by the rheostat. It was 
found that the best plate voltage was 90; 
but as high as 135 volts can be used on the 
detector plate. 

The remainder of the circuit follows along 
conventional lines. Some trouble may be en- 
countered as a result of oscillations in the 
last audio amplifier, but a variable resistance 
placed across the secondary of the last trans- 
former will generally cure this trouble. 
There are on the market several makes of 
high resistances that answer the purpose 
very well. 

COIL SPECIFICATIONS 
The receiver illustrated consists of two 

stages of tuned radio frequency, detector and 
two stages of transformer- coupled audio am- 
plification. The constants of the three tuned 
inductances (L, L1 and L2) are quite im- 
portant and depend upon the type of coil 
used. Several kinds of coils were used with 
success, but that which gave the best results 
was the loose basket weave. 

The antenna coil, L, consists of 48 turns 
of No. 20 triple cotton wire impregnated 
with paraffin. The coil should be tapped in 
the middle for use with a long aerial, and 
for tuning on the shorter waves. This coil 
is tuned by condenser, C, which has a capac- 

i 

a 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for January, 1927 

DEL 

.00035 MF. 
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Schematic diagram of the Powers -Casem receiver. It will be noticed that there are comparatively 

few connecting wires (see diagram page 819) thus making the construction of the set easy. 

ity of .0005 -mf. The first radio -frequency 
transformer, L1, has a secondary of 60 

turns of No. 20 wire similar to that just 
described, while the primary consists of 26 

turns of No. 30 wire, also triple cotton cov- 
ered, and impregnated with paraffin. This 
transformer is tuned by condenser, Cl, which 
has a capacity of .00035 -mf. The second 
R.F. transformer, L2, is similar to the first, 
except that its primary consists of but 12 

turns. The capacity of its tuning condenser, 
C2, is .00035 -mf. 

The primaries are wound with the second- 
aries at the filament ends of the latter coils. 
The 90 -volt battery leads should be made to 
the outer terminals of the primary windings, 
with the plate leads going to the inside ends. 

If ordinary solenoids are used, the number 
of turns in the primaries will have to be in- 
creased about ten in each case. This is be- 
cause the exceptionally close coupling in the 
basket -weave type of coil requires fewer 
turns. 

A 199 -type tube should be used in each of 
the radio -frequency stages. The internal 
capacity of the 201A is too great to permit 
it to be used in this receiver. One stage of 
R.F., using a 201A can be controlled very 
easily ; but when another stage is added it 
becomes uncontrollable. 

It is not absolutely necessary that the ap- 
paratus be placed as shown in the diagrams. 
There are any number of ways in which 
the apparatus may be mounted in the set, 

yet no difficulty encountered. The set has 
been placed successfully in an ordinary pho- 
nograph cabinet, the panel being only fif- 
teen inches in length. Of course, in this 
case, the audio amplifiers were placed behind 
the other apparatus. 
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after the panel has been secured to the base- 
board. It is important to get this device in 
exactly the right place. The neutralizer 
plunger should be pushed to the half -way 
position and the antenna coil L placed in its 
mounting. Coil L1, in its mounting should 
now be placed so that the center of L is ex- 
actly in front of the center of the open end 
of L1 ; the coils are then removed and the 
mounting for L1 secured to the baseboard. 

Mount the binding -post strip in a central 
position at the rear of the baseboard. Place 
the sockets for the two radio -frequency tubes 
between the first and second R.F. transform- 
ers. The filament posts should be at the 
right and the grid and plate lugs at the left ; 

this arrangement shortens a great many 
leads. The second R.F. transformer coil 
should be mounted at least five or six inches 
to the right of the other. If home -made 
coils are used, care should be taken to get 
the coils at the right height from the base- 
board; their center points should be at the 
same distance above the baseboard. 

The detector socket may be placed between 
the second and third tuning condensers and 
the two A.F. sockets just to the right of the 
last coil, with the two audio transformers at 
the extreme right end of the baseboard. This 
is a particularly good position for the audio 

Rear view of the Powers -Casem receiver. The antenna coil, L, slides back and forth before L1; 
this being the manner of controlling oscillations. 

ASSEMBLING THE SET 
The panel should be drilled and all its 

apparatus mounted before it is placed on the 
baseboard. The mounting for the first radio - 
frequency coil L1 should be the first thing 

transformers, since they are entirely out of 
the field of the coil. If they are placed too 
near the R.F. coils the efficiency of the re- 
ceiver will be lowered, and the tuning dials 

(Continued on page 897) 

Radio Production Has Tripled In Two Years 
THE census of manufactures for 1925, 
now in process of tabulation, has been 

totaled as regards the radio industry ; and 
is rather expressive in its showing of the 
changes taking place. The number of re- 
ceivers commercially manufactured increased 
over five times ; but dividing these products 
into crystal and tube sets, we find that the 
number of the latter produced decreased by 
one half between the two years -from 223,- 
303 to 112,656. On the other hand, the 
factory -built tube sets increased in number 
from 190,374 to 2,180,022, or more than 
eleven times ; their value ( factory cost) 
from $13,326,116 to $88,800,538, or about 
six times. 

It will be noted that the result of the 
greater mass production was to cut the fac- 
tory cost of the average receiver from $70 
in 1923 to $40 in 1925, while improvements 
in mechanical and electrical design have 
been constant. The production of tubes also 
increased more than five times -from 4,687,- 
400 in 1923 to 23,934,658 in 1925 -while the 
production cost of the average tube was 
lowered from $2.10 to 86 cents. 

On the other hand, the trend toward higher 
power in transmission is shown by the fact 
that the number of transmitters commercial- 
ly built in 1925 was but 1,076, six less than 
in 1923 ; while the average cost was nearly 
50% higher. The total value was $1,355,430, 
or an average of $1,260 apiece, last year. 

While loud -speaker production was multi- 
plied by four -from 623,146 to 2,606,866 - 
in the two years, the average production cost 
fell from $9.00 to $7.35. The growing pre- 
ference for loud- speaker reception is in- 
dicated in a decrease of 21.6% in the num- 
ber of headsets produced -from 1,781,793 to 

1,397,443. 

The total value of the manufactured pro- 
ducts of the industry in 1925 (subject to 
minor corrections) was $170,390,572, an in- 
crease of 215.5% over the $54,000,470 re- 
corded at the preceding census. These 
figures, however, do not include numerous 
accessories, such as batteries, nor much ma- 
terial used with component parts assembled 
outside of the factories. They indicate pro- 
duction costs, and consequently the selling 
costs of manufacturers, jobbers and dealers, 

together with labor of installation, etc., 
should be added to arrive at an estimate of 
the public's investment in radio. From 
other sources it may be reliably stated that 
new investment in radio apparatus and 
maintenance of that in use amounted to 
over half a billion dollars in 1925, and more 
than that sum in 1926. 

The details of the census of 1925 show 
the following production : 

Apparatus 
Manufactured 

$ 
Value 

Number % Inc. 
Pieces in No. 

Loud Speakers 19,162,591 2,606,866 318.3 
Headsets 2,264,527 1,397,443 -21.6 
Receivers : 

Tube type 88,800,538 2,180,622 1045.4 
Crystal type 344,079 112,656 -49.6 

Transmitters 1,355,430 1,076 -0.6 
Transformers 7,457,805 3,413,993 117.2 
Rheostats 2,084,188 3,531,871 225.5 
Lightning Arresters 506,034 2,971,379 69.0 
Tubes 20.437.283 23,934,658 410.6 
Misc. Parts 27,978,097 *115.2 

TOTAL 1.70,390,572 *215.5 
-Loss 
* In Value 
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Home -Made Coils for the Browning-Drake 
and Similar Circuits 

Concluding A Description of Easily- Constructed Coils and Their Forms 

By C. A. Oldroyd 
PART II re- FORM -ABOUT 4" DIA -1 

The keen experimenter and the "Doubt - 
ing Thomas" cannot do better than begin 
with a modest two -tube set, consisting of 
R.F. stage and detector. When this is work- 
ing properly, the fats has mastered the most 
tricky part of the set and the final set will 
give no trouble. The addition of an audio- 
frequency amplifier should not be a difficult 
matter. 

Whether you will use home -made or com- 
mercial coils, for the "final" set, depends en- 
tirely up_III your shill and the time you are 
prepared to sacrifice to experiments. With 
commercial coils you can be sure of good 
results with least effort. 

The patient and skillful worker will be 
able to turn out splendid home -made coils 
for the finished set; particularly if he has 
gained experience by constructing a small 
two -tuber to begin with. This personal ex- 

ONE TURN LOOP OF FLEX OR 
THICK WIRE 

TUBE FORM OF 
COIL 

HARD RUBBER 

CORD BINDING 

FIG. 12 

PANEL 

KNOB 

RHEOSTAT 

This illustrates the method of rheostat- regen- 
eration -control, described in Part I (December, 

1926, RADIO NEWS). 

perience will stand him in good stead when 
building other sets, of whatever type they 
may be. Best of all, he has the feeling that 
he is working on his own and getting away 
from the beaten track ; and there are many 
of us who prefer to do some pioneering in 
our own little way. 

During the past six months, the writer has 
built many experimental Browning -Drake 
sets, and he has come across some possible 
improvements -as yet not fully developed - 
which may be of interest to brother fans. 

WOODEN 
FORM 
BLOCK 

4 BOLT 

7 

NAIL 
Od 

SECTIONAL PLAN 

FIG. 
Above is illustrated a 
Lire -8' coils, which is 

handy 

ALONG LINE B. 

16 

form. for winding "fig - 
easily constructed and 
to use. 

l 

WIND 
JUMBLE 
FASHION 

30 -35 T. 

NE, 26 TO 

28 GAUGE 
WIRE 

iminwnmmnn.moiununnnr od 

- EDGE 
OF TABLE 

IIIj1N III F FIG. 13 

_Ilustrating the initial step in the preparation of 
the "figure -8" coils ; the "jumble" winding on 

a 4 -inch cylinder. 

CORD 

FIELDLESS (FIGURE -8) COILS 
To eliminate the necessity for lining up 

the coils, and to make the set more compact, 
various types of fieldless coils were tried 
as antenna coils. Some of them proved re- 
markably successful. 

If we wish to retain the high efficiency 
of the Browning -Drake R.F. transformer 
coil, with its solenoid winding and the slot - 
wound primary, we must leave it as it stands 
at present. But the antenna coil can ad- 
vantageously be a fieldless coil. 

Such coils can be made very small, and 
it becomes possible to mount them under- 
neath the sub -panel, leaving the top free 
for tubes and other parts. Toroid coils are 
"big fellows," consequently unsuitable for 
our purpose. But the simple "figure -8" coil 
fills the bill. 

Figs 13 to 15 show the gradual steps when 
constructing a "figure -8" coil which is per- 
haps the easiest to make. First of all, we 
need a winding form about 4 inches dia- 
meter ; the writer used a tobacco jar that 
happens to be of the right size. It has a 
wide opening and a very good grip can be 
obtained on it when winding the coil ; a 
point of some importance when working 
single- handed. 

The experimental coils are wound with 
D.C.C. wire of No. 26 gauge and enameled 
wire of No. 28 gauge; other sizes may prove 
as good or even better. Leave sufficient wire 
for the connections, and hold the beginning 
of the winding against the outside of the 
form with your thumb. Now wind on 
about thirty to thirty -five turns of the wire; 
this is the secondary. 

Without cutting the wire, make a long 
loop and continue winding for another ten 
or twelve turns, and we have the primary. 
Tlie latter is of course needed only if we 
decide to use a semi -aperiodic primary. 

FINISHING THE COIL 
Twist beginning and end of winding to- 

gether to hold the wire in position and place 
the form with the coil on it on the table, 
the front edge of the form projecting about 
two inches. (See Fig. 13). Gently work 
down the winding till it is clear of the form, 
and pass a short piece of cord through the 
gap. Replace the wire on the form and 
secure the ends of the cord with a knot. 
Repeat this in three other places; the coil 
can then be slipped off the form and we 
have a ring- shaped self -supporting coil. 

It is not exactly a low -loss coil, as the 
turns are close together, but still it proved 
very efficient on test. When winding, two 
points should be watched; the wire must not 
be wound on too tightly, and an effort should 
be made to produce a "jumble" winding by 
varying the angles of its windings. Then 
the wires cross and re -cross at a slight angle, 
and the self -capacity will be kept reasonably 
low. 

To form the "figure -8" coil, twist the 
coil into this shape while holding it at oppo- 
site ends. (Fig. 14). The completed coil 
will resemble that shown in Fig. 15. Where 
the winding crosses over the coil should be 
bound with thin cord or tape to prevent it 
springing back again. 

The result is a self -supporting coil of the 
fieldless type. Such coils could be fixed to 
the under -side of the sub -panel by placing 
a narrow strip of hard rubber or thin wood 
across it ; two wood screws passing through 

CIRCULAR COIL AS 
TAKEN FROM 
WINDING FORM 

R 5 

TWIST COIL IN SHAPE 
OF FIG.8- IN 

DIRECTION OF ARROWS 

FIG. 14 FIG. 15 

When the wire has been taken from the form 
(Fig. 13) it is twisted. as shown here, to form 

the fieldless coil. 

clearance holes in the ends of the strip will 
hold a coil securely in position. If a hard - 
rubber strip is used, small terminals can be 
fitted to it to facilitate connections. 

"DOUBLE PICKLE -BOTTLE" COILS 
Another excellent fieldless coil that can be 

readily made is the "double pickle bottle" 
coil. It is wound over a double form of 
either circular or hexagonal cross -section. 
Fig. 16 shows the double form in detail; the 
form blocks have here a circular cross -sec- 
tion. 

Two short round pieces of wood are bolted 
to a small baseboard, and long bolts pass 
through clearance holes in the forms and 
hold them firmly. The winding direction is 
indicated by the arrows in the plan view. 
Winding can be carried out with more com- 

(Continued on page 844) 

SHIELD BETWEEN COND. UNITS 
COND. TUNING 

ANT. COIL / CONO. TUNING 
R.F. TRANS. 

1 
R. F. TRANS. 

(AS USED AT f PRESENT) 

ALTERNATIVE POSITION 
OF. FIELDLESS COIL 

SUB -PANEL 

ANT. COIL 
(FIELDLESS 

Ty PE) 

yc_- _ WOOD 
STRIP 

HARD RUBBER 
STRIP 

FIG. 17 

Arrangement of apparatus for a Browning - Drake receiver employing tandem condensers. 
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Testing "B" Eliminators 
A Description of the Step -by -Step Check in Their Manufacture 

By EARL FREESE 

N preparing to place "B" battery elim- 
inators on the market, radio manufac- 
turers have been confronted with a 
number of serious problems. Their en- 

gineers have found that each unit must be 
working perfectly, according to a definite 
high standard, in order to produce the de- 
sired results ; and that, to insure such uni- 
formity, they must observe unusual precau- 
tions in the assembly and particularly in the 
testing processes. If an eliminator delivers a 
voltage considerably higher than that re- 
quired by ordinary amplifying tubes, it tends 
to paralyze them; while if it fails to deliver 
a voltage high enough for regular service 
it is equally troublesome. Slight deficiencies 
in internal parts invariably betray them- 
selves by the production of a hum in the 
loud speaker, and often they are responsible 
for distorted signals. 

The testing procedure followed in the fac- 
tory of a large Chicago radio manufacturer 
is an example of the care which must be 
exercised in the commercial manufacture of 
successful eliminators. It is not merely a 
single move, but comprises a whole series of 
tests made coincidentally with the construc- 
tion of an eliminator, as the latter moves 
along the assembly benches and grows from 
a blank frame to a completed instrument. 

ELEMENTS OF THE ELIMINATOR 
As most radio fans are aware, a "B" elim- 

inator consists fundamentally of a trans- 
former which steps up the standard 110 -volt 
house current, a rectifier which converts 
the high -voltage alternating current into 
"pulsating" direct current, and a filter (or 
reservoir) system which "irons out" the pul- 
sations and feeds power to the radio receiver 
in the form of comparatively smooth direct 
current. As a majority of the components 
entering into this construction are under the 
constant strain of high voltage when in 
service, it is highly important that defects 

in them should be discovered, and the defec- 
tive parts entirely discarded, before an elim- 
inator is assembled. 

In the factory illustrated, the step -up 
transformers are tested immediately after 
they have been wound. A skilled operator, 
with the aid of four meters, examines them 
for short -circuited and grounded windings 
and for proper ratio of voltage step -up. The 
voltage applied between the iron cores and 
the individual ends of the coils is 500, about 
four times as high as that to which an elim- 
inator is exposed in ordinary operation. 
The voltage step -up tests are made with 
meters directly across the secondaries. 

A similar operation is performed on the 
heavy choke coil, which is part of the filter 
system. This test is made only for short - 
circuits in the winding itself and for 
"grounds" against the iron core. High -read- 
ing voltmeters are employed in all this work, 
with a voltage of definite value as the feed, 
the electrical circuit being made through 
the meter and the coil winding under test. 
The operator knows that the meter needle 
must deflect a certain pre -established dis- 
tance for each type of winding, and that any 
marked variations from this setting indi- 
cate a defective coil. 

The blocks of filter condensers which, 
with the choke coils, constitute the filter 
system, are likewise submitted to voltage 
tests. The meter readings observed by the 
test men have a reverse significance in this 
operation ; for condensers are defective if 
they let the least direct current pass through 
them. The condensers, which appear like 
flat rolls of paper with tinfoil ends when 
they leave their own assembly benches, are 
actually tested twice ; once before they are 
placed in tin containers, and again after 
they have been sealed in the latter with 
black pitch. The test operators must be par- 
ticularly on the watch for short circuits 

A general view of the eliminator test bench, showing an engineer checking the output character- 
istics of a number of eliminators. 
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A close -up of the instrument board used for the 
testing of "B" battery eliminators. The top 
five meters and the center one of the lower 
line are voltmeters; the other two milliam- 

meters. 
Photos courtesy of All-American Radio 

Corporation 

against the cans ; for trouble of this kind 
multiplies itself later when the cans are 
placed inside the eliminator case proper. 

A BANK OF METERS 
After the individual parts have been fin- 

ally passed by the inspectors, they are as- 
sembled in strong stamped -steel cases, which 
hold, in addition, two variable resistances 
for adjustment of the output voltages, a 
high -low switch, a binding -post strip, and a 
socket for the rectifier tube. The complete 
eliminators are then passed to the company's 
laboratory, where they undergo a final and 
complete examination at the hands of a com- 
petent engineer, who checks all their charac- 
teristics on a test board containing light sen- 
sitive meters. They are also given prac- 
tical operating tests on two standard receiv- 
ing sets, one of five tubes and the other of 
seven, working on an outside aerial and 
tuned to pick up regular broadcasting 
signals. 

As can be seen from the accompanying 
close -up of the instrument board, a single 
rectifier tube is kept in a socket fastened to 
the wall, its four posts being connected to a 
plug which can be slipped quickly into the 
eliminator socket. Not being handled directly 
by the testing engineer, the tube is thus pro- 
tected from mechanical injury. 

The large meter at the top is connected 
across the 110 -volt A.C. line, the voltage 
being maintained at 110 by means of the 
two rheostats at the right. The output posts 
of the eliminator are connected to the input 
posts of either the five- or seven -tube set, 
the line switch turned on, and the meter 
readings observed. There is one meter to 
measure each of the developed voltages in 
the eliminator, or four altogether, as the 
eliminator is designed to supply 45, 67/. 90 
and 135 volts ; the last is raised to 150 when 
the special switch on the case is thrown 
from "low" to "high." This high voltage is 

(Continued on page 880) 
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A view of the completed Carborundum superheterodyne receiver from directly beneath the sub -base. The metal case at the right rear contains the input filter I.F. transformer L3. C9 is a bank of five by -pass condensers connected into branch circuits. No difficulty should be experienced in recogn- izing and definitely locating all the parts, as each instrument is lettered to correspond with the rest of the illustrations. 

The Carborundum Superheterodyne 
Receiver' 

An Ultra- Sensitive Long- Distance Circuit Using a Crystal Second Detector 
By DR. M. L. HARTMANN,** and JOHN R. MEAGHER * ** 

THE receiver described in this article has 
some remarkable qualities which place it 

above the average type of superheterodyne. It 
comprises the well known sensitive Hammarlund- 
Roberts circuit (which is a stage of tuned- radio- 
frequency amplification and a regenerative detec- 
tor) an oscillator tube, three stages of interme- 
diate- frequency amplification, a carborundum 
stabilizing unit as second detector, and two 
stages of transformer -coupled audio -frequency 
amplification, the last of which employs a power 
tube. This set has a remarkable degree of sensi- 
tivity due, of course, to the successful com 
bination of the Roberts circuit and the super- 
heterodyne, and will rival the best of sets in 
quality of reproduction. 

timlelliilimiliiiliiiimitn1111,1.11111111milroliltiiim1111111111.111.1111111111111111111111111minimiliimmil 

Ti-I's 

superheterodyne circuit has 
given better results in tone, volume 
and distance than any receiver which 
the writers have previously investi- 

gated. Without aerial, loop or ground, it 
brings in distant stations with more volume 
than an exceptionally good five -tube radio - 
frequency receiver working on an aerial in 
the same location. With either a loop or 
aerial the sensitivity and volume are almost 
unbelievable ; so that its sponsors have no 
hesitancy in recommending this circuit to ra- 
dio set -builders who want to get distant sta- 

tions with excellent quality and volume to 
spare. 

The circuit is the culmination of experi- 
ments extending over the past two years ; it 
incorporates tuned- radio- frequency amplifi- 
cation, neutralization, regeneration, the su- 
perheterodyne principle and a crystal second 
detector. It adds the receiving range of a 
good superheterodyne to the receiving range 
of a "Roberts" -type circuit. The circuit has 
been made up in two different forms. One 
of these is completely shielded, while in the 
other this feature is applied only to the oscil- 
lator. Both sets are practically non- radia- 
ting and hence do not interfere with neigh- 
boring receivers. Construction of the un- 
shielded model is relatively simple ; so this 
form is recommended to the average set - 
builder and described here. 

THE CIRCUIT 
The circuit has eight tubes and a crystal 

second detector ; there are one stage of neu- 
tralized tuned -radio- frequency amplification, 
a regenerative vacuum -tube first detector, an 
oscillator, three stages of intermediate-fre - 
quency amplification (at 2000 meters -150 
kilocycles), a carborundum detector unit as 
second detector, and two stages of trans- 

former- coupled audio -frequency amplifica- 
tion. 

The neutralized T.R.F. stage is of stand- ard design, a split plate coil and balancing 
condenser being used for neutralization. A rheostat is included in the filament circuit to afford a check on regeneration and self- oscil- lation of this first tube; this is a much smoother and less critical control than the neutralizing condenser, which is mounted on the sub -panel and used only for rough ad- justment. A jack is arranged in the grid circuit for connection to a loop, while an antenna coupler is provided with suitable primary connections to accommodate aerials 
of different lengths. 

The first detector does not utilize a grid 
condenser and leak. The grid return is brought through a "C" battery to the "A -." The pick -up coil is connected directly in the 
grid lead ; actual test and comparison have 
proved this to be the best of a number of possible arrangements. It minimizes over- 
loading of the first detector, as the grid - voltage operating range is appreciably ex- 
tended. This is an important consideration, 
as the first detector must handle both the 
received and the locally -generated (oscilla- 
tor) energy. 

It will be noted that the "pick -up" coil 
leads are twisted ; this makes them partially 
"non--inductive," so that they have less in- 
fluence on other connections. 

The regenerative feature of the first de- tector is very desirable, as it increases the receiving range. The regenerative control is 
used only on very distant stations ; it need 
not be adjusted on locals or stations up to about 1500 miles. 

INTERMEDIATE -FREQUENCY STAGES 
The input I.F. transformer is designed 

with a small primary winding, so that a large fixed tuning condenser may be used ; 

its secondary is also tuned and the over -all 
selectivity (when the I.F. amplifier is ad- 

Engineer, Carborundumn Co. 

The rear of the set. This provides an excellent view of the instruments on the panel and both the under and upper sides of the sub -base. The small square condenser at the right of the Carborundum detector D, should be disregarded. 

* Radio News Blueprint Article, No. 4 * *Research Director, Carborundum Co. ** *Radio Research 
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Complete schematic 
diagram of the su- 
perheterodyne. All 
instruments are let- 
tered to correspond 
with the illustra- 

tions. 
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justed slightly below the point of self- oscil- 
lation) is such as to cut off only those fre- 
quencies differing by about 10% or more 
from the intermediate frequency. As a re- 
sult, all the audio -modulated frequencies 
( "side- band" components of the intermediate 
frequency) are passed through the amplifier 
without suppression; therefore no distortion 
takes place. 

This transformer was built in a long brass 
case, with provisions for adjustment of the 
coupling between primary and secondary, in 
order to determine whether such adjustment 
is of any value. Subsequent tests showed 
that decrease in coupling decreased the vol- 
ume without proportionately increasing se- 
lectivity ; consequently, this idea has been 

then endeavoring to pick the desired fre- 
quency from the amplified interference. 

The intermediate frequency of 2000 meters 
was selected because it separates the oscil- 
lator frequency sufficiently from the signal 
frequency to eliminate detuning and erratic 
operating effects. 

The intermediate- frequency amplifier it- 
self is of standard design and employs poten- 
tiometer grid -bias for control of self- oscil- 
lation and regeneration. 

THE CRYSTAL SECOND DETECTOR 

The second detector circuit includes the 
secondary of the last I.F. transformer, a 
carborundum detector unit and the primary 

abandoned and fixed coupling adopted be- 
tween the primary and secondary of this 
transformer. Furthermore, the brass case is 
not absolutely necessary. 

The input (instead of the output) of the 
amplifier is tuned for two reasons : first, so 
that the primary of the input I.F. trans- 
former may be shunted with a sufficiently 
large tuning condenser to "by- pass" both 
the oscillator and received frequencies ; sec- 
ond, because it is possible to secure better 
selectivity, by first selecting the desired fre- 
quency and amplifying only this frequency, 
than by amplifying the desired frequency 
together with interfering frequencies and 
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Panel view of the com- 
pleted receiver; C, Cl, 
and C2 are the principal 

controls. 
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of the first A.F. transformer ; its low -volt- 
age side is grounded to the "A -" lead. 

The effective capacity of the detector unit 
is such that the instrument may be connect- 
ed to the same type of intermediate fre- 
quency transformer as is connected between 
the intermediate- frequency amplifying tubes. 
Therefore, all three intermediate -frequency 
transformers are of the same make. 

The fixed carborundum detector is in 
series with an adjustable bias, the value of 
which is controlled by the potentiometer. 
When the external detector circuit is com- 
pleted through the primary of the first A.F. 
transformer and the secondary of the third 

I.F. transformer, a portion of the biasing volt- 
age is impressed across the detector. Ad- 
justment of this bias serves to regulate the 
normal resistance or impedance of the detec- 
tor over wide limits. The proper value may 
be selected for best results while a distant 
station is being received. 

In this superheterodyne circuit the unit ad- 
justment is not at all critical ; in fact the 
carborundum detector alone may be used if 
so desired, or if space is limited. The par- 
ticular advantage of the entire unit is that 
it makes this portion of the circuit fool- 
proof. It also prevents self -oscillation of 
the A.F. amplifier which might be caused by 
an open circuit across the primary of the 
first audio transformer. Some readers may 
have noticed that the removal of the detector 
tube preceding an A.F. amplifier frequently 
causes the amplifier to oscillate. Replace- 
ment of the tube puts the plate -filament re- 
sistance across the transformer primary ; and 
this tends to absorb energy, or form a load 
on the amplifier, which prevents self- oscilla- 
tion of the amplifier. Similarly, an ordinary 
fixed crystal detector followed by an A.F. 
amplifier may have resistance so high that it 
does not form a sufficiently high load on the 
amplifier, and thus be unable to prevent the 
amplifier from oscillating. However, with 
the bias provided in the detector unit, the re- 
sistance of the detector may be decreased 
until it produces the desired action. 

The audio -frequency amplifier is of the 
usual transformer coupled design. Automa- 
tic filament controls are used on the two 
amplifier tubes. Adjustable rheostats are 
used on the other six tubes. 

Separate "B" and "C" battery connections 
are provided wherever necessary. This af- 
fords great flexibility in the choice of tubes, 

,-B +g +E3 +Ei a-B +A -A -C -C 
RE Di<T. l.F OSO. AF , OSC A.F 

A top view of the receiver with the cover removed from the shield to show the disposition of the instruments comprising the oscillator. Note that all the binding posts are lined up imme diately behind the I.F. tube sockets. 
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G GRID PLATE PICK-UP 

50 T. 75T. II T. 

ALL COILS NO. 32 D.S.C. WIRE 

FIG. I 

Constructional details of the oscillator coupler 

(L2) which is housed within the metal shield. 

and allows maximum efficiency to be secured 
from each section of the circuit. 

THE TRANSFORMERS 
The antenna circuit and regenerative 

T.R.F. transformers are similar to those 
used in the "Roberts" circuit. These trans- 
formers may be constructed from the speci- 
fications given below, or, if desired, regular 
Roberts -circuit transformers may be pur- 
chased. 

Antenna circuit transformer: Form 3 -inch 
tube, 3 inches long; secondary, 45 turns No. 
24 D.C.C. wire ; primary, 20 turns No. 30 

D.C.C., tapped at center and wound over 
filament end of secondary. The primary 
should be separated from the secondary by 

a few layers of paper or strips of cardboard. 
Regenerative transformer: Form 3 -inch 

tube, 3 inches long; secondary, 45 turns No. 
24 D.C.C. ; plate coil, 30 turns No. 30 

D.C.C., tapped at center and wound over 
filament end of secondary. (The plate coil 
should be separated from the secondary by 
a few layers of paper or strips of card- 
board). Tickler, 30 turns No. 30 D.C.C. on 
a 1 -inch tube, 1 inch long. The tickler 
should be mounted in adjustable inductive 
relationship to the grid side of the second- 
ary. (Its small size obviates detuning ef- 
fects). Flexible leads, preferably tinsel 
braid, should be provided for conection to the 
tickler. 

Oscillator coupler : The oscillator in this 
circuit must cover a range from about 222 to 
431 meters (200 meters minus the interme- 
diate frequency, or 1500 kc. minus 150 kc., to 
550 meters plus the intermediate frequency 
of 545 kc. plus 150 kc. It is better, however, 
to have the range extend from about 180 to 
431 meters, so that a different setting of the 
oscillator condenser may be used for each 
received wavelength. This extended range 
is secured with the oscillator coupler speci- 
fied in Fig. 1. 

Input inter - mediate- frequency transformer: 
The constants given in Fig. 2 enable this 
transformer to be tuned to 2000 meters with 
fixed condensers of approximately the capa- 
city indicated (see list of parts). The meth- 
od of tuning this transformer will be de- 

- scribed later. 
The form for the input transformer may 

be built up from alternate wooden discs, f- 
inch and / -inch in diameter and / -inch 
thick ; or it may be turned out of a solid 
block of wood or hard rubber. 

The coils should be wound haphazard ; that 
is, with ho effort to place the turns side by 

side. The coils may be dried out in a warm 
open oven and given a light coat of collo- 
dion, which should, however, be used spar- 
ingly, as it has comparatively low resistance. 

All of the home -made transformers should 
be provided with terminals consisting of 
short round -head 6/32 machine screws, nuts 
and soldering lugs. 

a fixed broadly -tuned transformer, as usual- 
ly rated on the manufacturer's test, is not 
necessarily the best wavelength for an am- 
plifier' using these transformers. The best 
wavelength is that at which the amplifier 
tends to oscillate ; and this wavelength may 
be quite different from the rated trans- 
former peak. 

Actually the wavelength at which the am- 
plifier tends to oscillate, when fixed broadly - 
tuned transformers are used, is dependent to 
a great extent upon the tuning of the input 
transformer. The amplifier generally os- 
cillates at the wavelength to which the 
secondary of the input I.F. transformers is 

tuned. 
If I.F. transformers having a wavelength 

including the 2000 -meter range are not 
available, any good transformers with a 
wavelength between 1000 and 3000 meters 
may be used. In this event it is necessary : 

first, to tune the input I.F. transformer to 
the rated wavelength of the other trans- 
formers ; second, either to remove a few 
turns from the grid coil of the oscillator 
coupler, if the intermediate frequency is be- 
low 2000 meters, or to add a few turns to 
the grid coil, if the intermediate frequency 
is above 2000 meters. In general, we recom- 
mend an intermediate frequency below, 
rather than above, 2000 meters. When the 
superheterodyne is not shielded the I.F. 

The intermediate- frequency transformers: 
Fixed T.R.F. transformers (500 -5000 

meters) were used in this circuit. Other 
makes of transformers may be used if they 
cover the 2000 -meter range. 

Bear in mind that the amplifying peak of 
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transformers themselves should be shielded 
or else have .a partially -closed iron core. If 
the superheterodyne is shielded, the I.F. 
transformers may be of any suitable make, 
iron- or air -core, shielded or not shielded. 

The I.F. transformers may be constructed 
if desired, according to the specifications 
given here for the input transformer. The 
secondary condenser should be omitted, 
though primary condensers of the sane 
value as used on the primary of the input 
transformer should be employed. 

The front panel of the receiver is 9x36 
inches ; the sub -panel is 10x35 inches. 

The disposition of parts is clearly shown 
in the illustrations. The metal case shown 
in the top view encloses the oscillator 
coupler, oscillator variable condenser and 
oscillator tube. It has a removable cover 
and is 6x6x6 inches. The knobs of the 
I.F., oscillator and first detector filament 
rheostats, and of the neutralizing condenser, 
are also shown in this top view. 

The long metal case enclosing the input 
I.F. transformer is shown in the bottom 
view. As mentioned previously, the adjust- 
able- coupling feature of this transformer 
has been found of no advantage. In this 
same view may be noted the holes through 
which connections are brought from the os- 
cillator, and the long twisted leads connect - 

(Continued on page 894) 
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NAME OF PART 
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op PART 
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MANUFACTURER* REMARKS 

- 71 C,C1 2 Variable cond. .0005 mf. SLF type 2 5,11,17,19,23,48 

C2 1 " " .00035 mf. SLF type 2 5,31,17,19,23,48 

- C3 1 " 
II 32 std. Neutralizing 5 11,17,199,20 

C5 1 Fixed " 0.]. et By -pass 3 4,21,22,24,25 

C9 5 " " 1.0 mf. " n 3 4,21,22,24,25 

Eg C4 1 " " .0001 mf. 4 21,22,24,25 

El C6 1 " .0005 mf. Filter condenser 4 21,22,24,25 

CB 1 
n 

A88 ?xmf. Capacity determined by trial 4 21,22,24,25 

C7 l' " .00025 mf. Input filter 4 21 ..22,24,25 

L 1 Ant. coupler T.R.F. trans. type 5 26,27,12 

L1 1 R.F. Trane. With tickler coil 5 

- L2 1 Oscillator coup- Special Hand -made 

L3 1 I. F. Trans. 150 K.C. Input filter 6 28,29 

.L4 3 I.F. Trans. 150 K.C. Tuned, fixed 6 28,29 

T,T1 2 A. F. Trans. 40 9,18,19,23 

- 

D 1 Crystal detec. Carborundum unit 1 

v 1 Voltmeter 0 -7,0 -140 "A "& "B" readings 3 poet type 7 31,32,33 

R 3 Rheostats 20 -ohne 8 2,9,21,2A,34,35 

R1 1 Rheostat 10 -ohms 8 2,9,21,24,34,35 

192 1 Auto.Fil. Cont. 6v.* amp. For first A.F. tube 10 36,37,2 

R3 1 " " " 6v.fr amp. For Semi -Power tube 10 36,37,2 

M 1 Potentiometer 400-ohms 9 2,21,2434,35 
EE_= 

- J 1 Jack Double circuit type 11 8,9,34;38 

J1 1 " Double cir. fil. control 11 8,9,34,38 

J2 1 " Single " " " 11 8,9,34,38 
° 8 Sockets UX type without base 12 9,11,18,39 

12 Binding posts 13 2,39,41 

1 Panel 36 X 9 X # inches 14 41,42,43 

1 Sub -Panel 35 X 10 X # " 14 41,42,43 

1 Metal case 6 X 7 X 7 " Aluminum 5 

3 Dials Vernier 16 11,18,19,15,48 
1 Vacuum tube 6v. fr amp. Semi -Power Amplifier 6 36,44,45 

7 Vacuum tubes 6v. i " Standard type 
Optional for .0005 mf. coud. 

6 44, 45, 46 
47 

1 Loop 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

I Carborundum Company 17 Gardiner 4 Hepburn, Inc. 33 Burton Rogers Co. 

2 Amseo Products, inc. 18 Breuer -Tully Lfg. Co. 34 H.H. Frost,Ino. 
3 Tcbe Deutschmann Co. 19 Samson Elec. Co. 35 Central Radio Labo(Centralab 
4 Sengamo Elec. Co. 20 Allen D. Cardwell tlfg. Corp. 36 Daven Radio Cor.. 

= 

F. 

5 Hemmarlund Mfg. Co. 21 Aerovox wireless Corp. 3 Lan : bein -Kaufman 'a io o. 

6 Radio Corp. of America 22 Leslie F. Muter Co. 3; Millimeter Mach. Wks. 

7Weston Elec. Inst. Co. 23 All American Radio Corp. - 39 H. H. Eb Mf:. Co. 
8 Carter Radio Co. 24 Polymet Mfg. Corp. , Federal Radio Cor.. 
9 General Radio Co. 25 Electrad, Inc. 1 Ins. o. of erica Insuline, 

10 Radial). Co. (Amperite) 26 Aero Prods., Inc. 42 Amer. Hard Rubber Co Rae ion 
II Pacent Elec. Co. 27 University Radio Co. 43 Diamond State Fibre Co.(Celeroe 
12 Benjamin Elec. Mfg. Co. 28 Madison Radio Corp. 44 E.T. Cunningham, Inc. 
13 X -L Radio Labs. 29 Geo. W. Walker Co. 45 C.E. Ufg. Co. (Coco) 

Go. 

- Formica Insulation Co, 30 Silver -Marshall Co. 46 Sonatron Tube 

15 Kurz -Kasch Co. 3I Jewell Elec. Inst. Co. 47 English Whitman Prods. 

16 Martin Copeland Co. (6Sarco) 32 Beede Elec. Inst. Co. 48 National Co., Inc. 

° APPROXIMATE COST OF PARTS $ 80,00 

* THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS 
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 
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EE HillII 

© Form 1926 E.P.Co. ti 

www.americanradiohistory.com

www.americanradiohistory.com


S28 Radio News for January, 1927 

An Improved Audio-Frequency Amplifier* 
A Two -Stage Transformer -Coupled Audio Unit with Some New Features 

By M. L. MUHLEMAN 

_.,11,11,,,11111111111,11,,,,,,,,,,11111,,,,,11111,,,,1111i111,,,,.,,.,1,11, , 

THIS two -stage transformer -coupled audio- 
frequency amplifier has a number of new fea- 

tures which give particular interest and value to 
the unit. Though it is a technical irregularity 
to say that each circuit is independent of the 
next, or virtually "floating ", the description fits 
the occasion. Through the judicious use of 
both R.F. and A.F. choke coils and an output 
filter, all of the important "working currents" 
are kept in their respective circuits, and the 
coupling of successive circuits through the medi- 
um of the common "B" battery has been elim- 
inated. Any type of vacuum tube may be used 
in this amplifier. EDITOR. 

Foill111,11111,11.1111111 1111 NI11111111 111111111111111111111111 11, .111111 0111111111111111111111111111 

At the right is top view 
of the transformer -coupled 
amplifier, showing the 
two A.F. transformers T 
and T1; the RF. choke, 
L; the R.F. by -pass con- 
denser C; the volume 
control R; the output fil- 
ter L2 -C2 ; and the au- 
tomatic filament controls 
R1. The input binding 
posts are indicated by the 

numbers 2, 1 and 3. 

-'ll"- 

THERE is little doubt that most radio 
fans are very much undecided on the 
subject of audio- frequency amplifiers; 
the question as to which type is the 

best is a catchy one. If the inquiry is con- 
fined to the relative merits of the three prin- 
cipal types of audio amplifiers from the 
standpoint of the distortion characteristics 
of each, all honors go to the resistance - 
capacity- coupled amplifier. The impedance - 
coupled amplifier is a close second, and the 
transformer -coupled amplifier is third. How- 
ever, if we rearrange our question and ask, 
"What is the most suitable audio -frequency 
amplifier for most purposes ?" the trans- 
former- coupled type takes first place. 

Actually, there are too many factors to 
be taken into consideration and no one can 
say that any one form of audio amplifier is 
superior to all others from every standpoint. 
Three stages of resistance- or impedance- 
coupled audio amplification are required to 
approximate the volume that can be had 
from a two -stage transformer -coupled audio 
amplifier. Consequently, the original ex- 
pense is greater. However, the trans- 
former- coupled amplifier uses more "B" 
battery current than a resistance or im- 
pedance amplifier ; but this disadvantage is 
offset by the increased amount of "A" bat- 
tery current consumed by the two latter 
types and the higher "B" voltages required 
for their efficient operation. 

*Radio Nezos Blueprint Article No. 5. 

2 

At the left, a rear view 
of the amplifier. BC is 
the battery -cable recept- 
acle. All of the connec- 
tions to the amplifier, 
with the exception of the 
input wires from the set, 
are made through the 
battery cable. L2 is the 
plate impedance, a part 

of the output filter. 

CURVES ARE DECEPTIVE 
Many fans have received a false impres- 

sion of the distortion characteristics of 
transformer -coupled audio amplifiers by 
placing too much faith in the comparative 
curves "revealed" from time to time. These 
curves are distressing to the eye, a visual 

T 

impression of distortion, distorted in itself, 
being conveyed to the imagination. All audio 
amplifier curves, though they may be 
electrically accurate, are decidedly unfair. 
They can never hope to serve as anything 
but comparisons between audio coupling 
units of different design or type, which do 
not necessarily mean a great deal. They do 
not inform the observer what the repro- 
duction will sound like, because they are not 
plotted against the normal perceptibility 
curve or "response curve" of the human 
ear. The ear does not respond equally to 
all musical frequencies. Take special note 
of the fact that the average ear cannot dis- 
tinguish a change in the amplitude of sound 
less than 10 per cent. Therefore, trans- 
former distortion curves are not as formid- 
able as they appear on paper. 

The majority of high -class sets on the 
market today employ audio - frequency am- 

T, 

o 
C- 

FIG. I 

B+ 

The complete circuit diagram of the two -stage audio amplifier. The post marked 1 connects to the plate of the detector tube in the receiving set; post 2 to the "F+ 
post 

post on the detector -tube socket ; and post 3 to the detector "B" battery lead. 

a a d 
- A+B- A-Ct 8+ 
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2 1 3 
R 1;=,) (=) 

BC 
r 

14=s+ 

E.. 

5 

Cl 

10 

J 

The layout wiring diagram of the amplifier. The wiring above the sub -base is shown at the left, and that under the sub -base to the right. All of the 
connections which pass from the top side to the under side, through holes, are numbered. Thus, the first connection on the transformer T passes 
through a hole which is marked 1 at the upper left. It is also marked 1 at the point where it comes through on the under side of the sub -base; at 

the upper right. 

2 1 3 
BC 

r 

9" 

4 

cI 
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1-1" 3 16 1 161 
2 

BC 

o 
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2 16 
" 
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Ci 

O ''I° 
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The complete working -plan of the amplifier. All of the necessary constructional details are given here. These specifications, particularly the spacing 
of the parts, may be departed from if desired; but it is recommended that the same layout or placement of parts be followed. All of the apparatus 

in these drawings is lettered to correspond with the illustrattons and diagrams. 
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plifiers of the transformer -coupled type, and 
it cannot be said that they suffer from 
serious distortion. Most of these sets pro- 
vide excellent reproduction, the secret of 
their success, if we may call it that, being 
in their careful design and construction. The 
men who design the sets know their busi- 
ness (usually) and are well acquainted with 
all the inherent characteristics of audio - 
frequency amplifiers. They are equipped 
with the necessary knowledge and are there- 
fore in a position to employ transformer - 
coupled audio - frequency amplifiers in the 
sets they design, with the assurance that 
these will work as good amplifiers should. 
This intimates that the success of a trans- 
former- coupled audio - frequency amplifier is 
greatly dependent upon electrical accuracy. 

There are, however, in operation today too 

many audio- amplifiers of this type that are 
an insult to the transformers composing 
them. Their inefficient operation, or better 
said, unsatisfactory operation, is due in most 
part to undesirable coupling effects or over- 
loaded tubes. Not until recently have fans 
realized that an audio - frequency amplifier of 
any type can be as petulant as a child. It 
can be just as erratic and unstable as its 
sister, the radio -frequency amplifier. 

THE TECHNICAL ASPECTS 
To obtain really good results from a 

_Iliuuuuuuummuuuuuwmwuw,llumull 
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Left : A panel view of 
the audio amplifier, show- 
ing the placement of the 
volume -control knob R 
and the combination out- 
put -and - filament - control 
jack J. Right : A view of 
the apparatus mounted on 
the under side of the sub- 
base. L1 indicates the two 
audio - frequency chokes, 
one of which is in the 
plate circuit of the de- 
tector tube when the am- 
plifier is hooked up, and 
the other in the plate cir- 
cuit of the first amplifier 
tube. The output filter 
takes care of the last 
audio tube. Cl are the 
audio - frequency by -pass 
condensers, which are 
used in conjunction with 
the A.F. chokes. J is the 
jack, BC the battery 
cable connector and 3, 1 

and 2 are the input bind- 
ing posts. 

wumuumumuumuouuuuuul:annllelnllllelp 

ottlt 

Radio News for January, 1927 

transformer- coupled audio- frequency am- 
plifier -and excellent results certainly can be 
had -it is quite necessary to give serious 
thought to the technical aspects. The am- 
plifier should be designed to be fool -proof. 
It should contain apparatus capable of pre - 
venting coupling between the various com- 
ponents. Means should be provided to keep 
any stray radio - frequency currents from 
entering the amplifier circuit, and a filter 
should be used between the output of the 
amplifier and the loud speaker. In other 
words, all components should be free to 

........... ......... .. .... ...uu ummilwrinmullnmunuulllumnmuun' 
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SYMBOL Q..neb NAME OF PART VALUE 
REMARKS MANUFACTURER* OP PART 

T,T1 2 A.F.Trans. 3 to 1 1 2,8,13,14 
L2 1 Impedance Output Filter 2 1,13,15,16 
L1 2 A.F.Chokee 2 1, 
L i R.F.Choke 85 MH. 2 1,17 
Cl 2 Fixed cond. 1. Mt. By -Pass 3 4,5,18,19 
C2 1 " " 2. Mf. Blocking 4 3,5,18,19 - EE C 1 " " .001 Mf. By -Pass 5 3,4,18,19 ff- 
R 1 , Var. Rests. 0.500, 6 18,20,21 = 

1 El 2 Auto.Fil.Controle Type subject to tube used 7 

2 Sockets UX type 1 8,12,15,22 
J 1 Jack Open- circuit filament control 8 19,20,21,22,24 
1,2;3 3 Binding posts 9 15,22,23 
Be 1 Battery Cable For battery leads 10 24 

f-E i Panel 7" x 9° x 3/16" 11 23,25,26 
EE 1 Sub -Panel 9" x 10" x 3/16" 11 23,25,26 EE EE 

2 Brackets 
12 1,26,27 - 

EE 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. EE 

EE 

Eg 

1Silver Marshall, Inc. 
2 ^amson Elec. Co. 
3Polymet Mfg. Corp. 
4Tobe Deutechmann Co. 
SSan;amo Elec. Co. 
6Central Radio Labe. 
7Radiall Co, (Amperite) 
8Pacent Elec. Co. 
9X -L Radio Labe. 

10Ho.oard B. Jones 
11Formica Ineulation Co. 
12Ben)amin Elec. Mfg. Co. 
13American Trane. Co. 
14Ferranti. Inc. 
ISGeneral Radio Co. 
I6Nátional Co., Inc. 

I7Radio Engineering Labe. 
IBFlectrad, Inc. 
19 Aerovox Wireless eorp. 
20H. H Frost, Inc. 
21 Carter Radio Co. 
22 Amsco Producto, Inc. 
23 Ine.Co. of Amer. (Iaeuliae) 
24Yaxley Mfg. Co. 40 
25Diamond State Fibre Co.(Celer"q) 
26 Amer. Hard Rubber Co.(Radion) 42 
27 American Radio Hdwe.Co. 
28 

33 
34 
35 
36 
37 
38 
39 

41 

29 
30 
31 

32 

43 
44 
45 
46 
47 
48 

APPROXIMATE COST OF PARTS $ 32.00 
* THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS 

USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 
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operate independently of each other, and 
great care taken that one unit does not in- 
fluence the operation of another. 

The two -stage transformer -coupled audio - 
frequency amplifier to be described has all 
these qualifications. It is built in one unit 
and may be used in conjunction with any 
type of receiver without the necessity of 
adjustments or alterations on the latter. Of 
course, with a few minor changes in con- 
struction, it can be built as a part of the 
receiving set and housed in the same cabinet; 
but as it stands it makes a very convenient 
unit which can be placed in an out- of -the- 
way corner where it cannot affect or be affected by the receiving set. It may be permanently connected to the batteries and 
then forgotten ; as it does not operate until 

%Iv 

-- 9 

Layout details of the panel for the amplifier. The two small holes on each side are for the mounting brackets. 

the loud- speaker plug is inserted into the jack on the panel. It is automatically shut off when the plug is removed. Any type or combination of tubes may be used if the correct types of automatic filament con- trols are installed. Thus, 3 -volt tubes may 
be used and later on replaced by two standard 6 -volt storage- battery tubes, or by one 6 -volt and a semi -power- or power -am- plifier tubes. The amplifier is also well adapted for comparative tube tests, as there are separate "B" and "C" leads, which per- mit variation of the negative grid and positive plate voltages on each of the two amplifier tubes. 

(Continued on Page 919) 
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Permanent Installation of Radio Equipment 
Loud -Speaker Outlets Make Radio Service Now Available In Every Room 

By E. R. PFAFF* 

RADIO is rapidly taking a more 
prominent part in the American 
home. It is no longer regarded as a 
toy, but is made instead a chief 

source of entertainment and enlightenment. 
Just as the necessity of having- the family 
grouped around a receiver to "listen in" by 
means of head sets has been overcome by 
the general use of the loud speaker, so has 
the confinement of radio entertainment to 
one room been ended. The more enterpris- 
ing radio fans have enlisted the aid of ex. 
tension cords and portable jacks to enable 
them to carry a loud speaker to a porch or 
adjoining room. Many progressive and far- 
sighted contractors and architects, however, 
are establishing practical, permanent instal- 
lations, in new homes, apartments, hotels, 
hospitals and office structures, which will 
furnish radio service to any room in the 
building. 

The home that is wired for radio service 
in its principal rooms should be most pleasant 
for every member of the family, and espe- 
cially the housewife, for the reason that she 
spends a greater portion of her time in the 
house. It is now possible for her to hear 
her favorite programs at all times, regard- 
less of what part of the house she may be 
led to by her occupation. 

The following description of some of the 
more practical applications will be found in 
sufficient detail to use for installation pur- 
poses. 

CONVENIENCE OF VOLUME CONTROLS 

The receptacle jack in the bedroom may 
or may not be equipped with a volume con- 
trol. It is preferable, however, to have this; 
in case of sickness or confinement a loud 
speaker or headset may be used by the pa- 
tient, and the volume easily and immediately 
adjusted for maximum comfort. 

Any desired volume, from a barely audible 
signal to that suitable for a loud speaker, 
may be obtained by turning the volume knob. 
This does not noticeably affect the volume 
of any other speaker which may be oper- 
ating simultaneously in another part of the 
house. 

The "Radio- Equipped" house in Fig. 1 

shows a volume -control receptacle jack on 
the porch also. In summer, when the living 
room is too warm for comfort, the speaker 
may be carried to the porch and plugged into 
the jack. It is desirable to use a volume - 
control receptacle jack here so that the volume 

may be reduced to avoid disturbing the 
neighbors. 

An antenna- and -ground outlet jack 
(shown in Fig. 1 near the receiver), will 
furnish a neat and convenient connection for 
concealed antenna and ground wires. The 
outlet jack should be placed near the an- 
tenna lead -in, although reasonable distances 
will have no appreciable effect upon the op- 
eration of the receiver. The porcelain tube 
in the outside wall, through which the lead- 

jacks are mounted on the wall or baseboard, 
either with or without a standard wall box ; 

the latter is not indispensable, but it is an 
effective protection against falling plaster 
and dirt. Fig. 2B illustrates both methods 
of mounting this equipment. 

It is important that parallel wires be kept 
at least one foot apart. The method of 
wiring shown in Fig. 2A allows approxi- 
mately 18 inches of space between wires, 
keeping capacity between leads at a minimum. 
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The method of running wires about 18 inches apart between walls to reduce capacity effects is in- 
dicated in Fig. 2A, at the left. Fig. 2B shows the methods of outlet mountings. 

in wire is brought, should slant down and 
the lead -in wire be allowed to sag, as shown, 
in order to prevent water from running 
down the wire through the tube and into 
the building. The aerial lead -in and ground 
wires may be run through porcelain tubes 
in the studding or joists. 

WIRING RECOMMENDATIONS 

Fig. 1 shows also the method of wiring 
the receptacle jacks in the various rooms, 
which is best done at the time the electricians 
are installing the lighting circuit. Any wir- 
ing contractor will be able to do this, as only 
a few simple rules need be followed. The 
current carried by this circuit does not ex- 
ceed 10 or 15 milliamperes. The receptacle 

Above is shown how an entire house may be wired especially for 
radio, providing loud- speaker outlets in the principal rooms, and 

on the porch for summer comfort in reception. 

Carter Radio Co. 

When wires are run from one floor to an- 
other they should be supported on split porce- 
lain knobs, as shown in the drawing. Leads 
running in horizontal directions should pass 
through porcelain tubes, which are set in 
holes drilled in the joists or studding of the 
building. 

The standard practice for open- circuit 
wiring should be followed as much as pos- 
sible. The wire should be No. 18 to No. 14, 
rubber- and -cotton covered. Wires should be 
allowed to hang loose enough to permit con- 
venient connection to the receptacle jacks. 
Fig. 2A is a detailed sketch to illustrate the 
method of running the wires. 

In case a building is of fireproof construe - 
(Continued on page 880) 
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FIG. 3 

An installation of antenna and ground, such as shown above, will end trouble in apart 
ment houses, where each tenant desires his own aerial. By using outlet jacks every 

apartment is provided with its own antenna and ground. 

www.americanradiohistory.com

www.americanradiohistory.com


S32 

I 

Radio News for January, 1927 

How the Primary Affects the Secondary 
Effects of Coupling In Transformers and Why Inductance Values Are Altered 

By SYLVAN HARRIS 

N the design of radio receivers, by not 
only those who are so- called "fans," 
but also nearly all radio engineers, the 
"cut and try" method is very popular 

and useful ; and especially with "resonance 
transformers." Resonance transformer is 
the technical name given to the antenna 
coupling coil, or the interstage coupling 
coil, wherein a primary coil is electromag- 
netically coupled to a secondary tuned by a 
variable condenser. 

It is very true that in many cases the 
cut -and -try method is the only one that ;s 
satisfactory ; especially with resonance trans- 
formers, where the capacity between the 
primary and secondary coils introduces com- 
plications which cannot be anticipated 

How "resonance transformers" are used: A. 
to couple the antenna circuit to the tuned 
secondary; B, to couple the output circuit of 
a R.F. amplifier to the input of another or of a 

detector tube. 

analytically. But there is no doubt that an 
understanding of the magnetic phenomena, 
even omitting the effect of coil capacity, will 
act as a guide in the design, and save a great 
many hours of cutting and trying, with the 
attendant expense and delay. 

The purpose of this article is to explain 
some things in connection with resonance 
transformers that are not generally known, 
but which seriously influence the operation of 
the radio receiver in which they are incor- 
porated, especially in connection with the 
wavelength range over which they operate. 
The phenomena will first be considered with- 
out taking into account the capacity be- 
tween the coils ; and later the effect which 
the coil capacity has, in coupling the two cir- 
cuits together, will be explained. 

ANALYZING THE CIRCUITS 
As defined before, a resonance trans- 

former, of the type used in radio receivers 
of today, consists of an untuned primary 
circuit -that is, a circuit not containing a 
variable element -coupled electromagnetical - 
ly, by mutual inductance, to a secondary cir- 
cuit which does contain a variable element, 
usually a variable condenser. There are two 
cases, as shown in Fig. 1. In the one case 
(A) the primary is a part of an antenna 
circuit, which possesses a small amount of 
inductance, considerable capacity, and a cer- 
tain amount of resistance. The value of the 

MUTUAL FLUX LEAKAGE 
FLUX 

LEAKAGE 
FLUX '--'MUTUAL FLUX 

FIG. 3 

The total flux of a "resonance transforme:" is 
composed of a mutual flux, linking both wind- 
ings, and a leakage flux, which links only the 
winding which establishes it, and does not con- 
tribute to the transfer of energy from the pri- 

mary to the secondary. 

resistance in the primary circuit depends 
upon the characteristics of the antenna cir- 
cuit, and is not very high when compared 
with the primary resistance in the other 
case we are going to discuss ; it is, however, 
much higher than the resistance in the 
secondary circuit. In the secondary circuit 
we have an inductance (that of the secondary 
coil), a variable condenser, and a small 
amount of resistance, the latter varying 
between about 10 and 50 ohms. 

In the other case, shown at B (Fig. 1) , 

we have the primary coil connected to the 
output of an electron tube, which possesses 
a rather high resistance (in the neighborhood 
of 10,000 ohms) and no condenser. The 
secondary circuit of the resonance trans- 
former is similar to that described in the 
last paragraph. 

In both of these cases the condenser in the 
secondary circuit is connected to the input 
(or grid) of an electron tube, which may 
be a radio - frequency amplifier or a detector. 
In actual practice, the input circuit of this 
tube takes a small current, known as the 
"grid current," because there is only a 
finite impedance between the grid and fila- 
ment, and this influences the phenomena of 
the system. For the purpose of studying 
the action, we will forget this grid current 
exists ; at any rate it is exceedingly small, 
and it is to our advantage to keep it as small 
as possible.. 

The equivalent circuits of the two cases 
are shown in Fig. 2. In both cases, C 
r, and L2 are, respectively the capacity of the 
variable condenser in the secondary, the total 
resistance of the secondary circuit, and the 
self- inductance of the secondary coil. It ;s 
important to remember that L, represents the 

nun,nuunnmunumunmumuumuunuuummm 

Left, A and B are re- 
spectively the equivalent 
circuits of the two shown 

in Fig. 1. 
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At the right are experi- 
mental curves which show 
how the effective induct- 
ance varies with fre- 
quency. Note the differ- 
ence from those in Fig. 
4, which were computed 
without considering the 

coil capacity. 
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self- inductance of the secondary by itself ; 
that is, as it would be measured if the pri- 
mary were removed. 

In case A, (Fig. 2) La and Ca are the in- 
ductance and capacity in the antenna, L, is 
the self -inductance of the primary, by itself 
(as if the secondary were removed), and r, 
represents the total resistance of the primary 
circuit, including the coil resistance, and 
both the ohmic resistance and the radiation 
resistance of the antenna. The generator 
indicated in the figure represents the electro- 
motive force induced in the antenna by the 
radio waves ( "signal "). 

In case B, (Fig. 2) in the primary cir- 

Al =O i A i ,(,L, -w ,)2 , AI =10 S) 
TRUE INDUCTANCE 

20 n OF SECONDARY (L2 

AT NIGH FREQUENCIES 

A; 0 Le =L2 (I -f1=) 

> 
Wr =! -,' / RESONANT FREQUENCY 

L,C, f OF PRIMARY CIRCUIT 

FREQUENCY (F) 

FIG 4 

How the effective secondary inductance varies 
with the frequency. The inductance of the sec- 
ondary coil alone is the broken horizontal line. 
The vertical broken line is the natural fre- 
quency of the primary and that at which both circuits are separately tuned alike. These 
curves do not consider the effect of coil 

capacity. 

cuit we have indicated the plate resistance of 
the vacuum tube, rp. The other symbols have 
the same meaning as in case A. The genera- 
tor symbol represents the electromotive force 
developed in the plate circuit through the 
action of the alternating signal -voltage on 
the grid of the tube connected to the primary 
coil. The two cases are very similar except 
in two respects ; in the first case (A) there 
is a capacity in the primary circuit, and 
resistance in this circuit is relatively low. 
In the second case (B) there is no capacity 
in the primary, and the resistance of the 
latter circuit is relatively very high. These 
differences cause the circuits to act in mark- 
edly different manners, as we shall see. 

THE MAGNETIC COUPLING 
Now, it is easily understood that the 

secondary circuit has an effect on the prim- 
ary, and vice -versa. That this must be so 
is made clear by the fact that there is energy transferred from one circuit to the other. There is no such thing as having the coup- 
ling so "loose" that there is no reaction be- 
tween the circuits, although we often use 
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ress in Radio 
A PERFORATED CONDUCTOR 
The construction and use of a perforated 

conductor, particularly applicable to the in- 
ternal wiring of wireless sets, is described 
in British patent, No. 255,512, by A. Ed- 
wards. The invention covers the making of 
an electrical conductor in the form of a flat 
strip S of thin metal, provided with a num- 
ber of equally spaced longitudinal slots M. 
It is claimed that a conductor of this de- 

t 

A perforated conductor strip, or "bus wire," 
which proves very handy in wiring sets. Since 
the conductor is flat it may be either bent or 

twisted; an obvious advantage. 

scription is very convenient for the internal 
wiring of a set, since it can simply be locked 
into position by means of the various ter- 
minals or connecting nuts on the various 
components comprising the receiver. In ad- 
dition, the strip is capable of being easily 
bent at right angles, or given a twist through 
any particular number of degrees, so as to 
vary the plane of the surface of the strip. 
Again, if desired, the strip may be soldered 
to the shank of a terminal, or to the screw 
to which it is to be connected. 

-Wireless World. 

A MULTIPLE -SURFACE 
DIAPHRAGM 

The object of this invention is to provide 
a diaphragm in which the area of the vibrat- 
ing medium is increased. According to the 
inventor, Albert Moulton Foweraker, o 

Something new in loud- speaker diaphragms. 
It is all one piece, and takes on the appearance 

of a pleated roll. 

Carbis, Northbrook Road, Swanaec, Dor- 
set, to whom British patent No. 250,692 has 
been granted, this construction improves the 
tone and augments the volume of the sound 
reproduced. The invention consists in a 
multiple diaphragm, comprising a'number of 
superimposed surfaces or members, fastened 
together so that they vibrate in unison. 
These surfaces or members may be of any 
number and be composed of any suitable 

resilient material. They are V- shaped in 
vertical section, the angles of expansion suc- 
cessively diminishing to form a continuous 
cavity between them, which provides addi- 
tional air impedance. 

Referring to the diagrams, a spiral, A, 
B, C, D, E, F, is formed by fastening to- 
gether two or more circular pieces of 
paper, or other suitable material, along 
radii which are cut ; these being overlapped 
slightly at the circumferences so as to form 
a joint. The discs are then twisted about 
their common center until they take up a 
form such as that illustrated. The multiple 
diaphragm may be mounted upon a shallow 
cone or a flat diaphragm as shown at X, X, 
and its apex reinforced by a small wooden 
plug P glued and fitted inside the apex and 
projecting through the flat diaphragm so as 
to receive the applied vibrations. These are 
conveyed either by contact with or coupling 
to a connecting rod attached to the dia- 
phragm or armature of a loud- speaker unit. 

-Wireless Trader. 

A NOVEL LOUD SPEAKER 
This invention, which is the property of 

the "Ira" Company of Berlin, forms the sub- 
ject matter of a recently granted British 

A new loud- speaker horn of novel design. 
Aside from the horn proper, there is a reson- 

ating chamber and a sounding board. 

patent (No. 247,902) relating to a device for 
reproducing sound by means of a vibrating 
diaphragm, which may be fitted with a horn. 
The present invention claims to do away 
with many of the drawbacks encountered in 
reproduction under usual conditions. 

The accompanying drawing represents a 
section of the device. In the horn, H, con- 
nected by its neck, N, in the sound -producing 
diaphragm, there is raised a vibrating body, 
V, in the form of a hollow cone, at one end 
of the neck. The vibrating body is carried 
by a rod, R, and the latter is inserted in the 
sounding board, B, in a suitable way. The 
wall, W, is connected to the horn. Between 
this wall and the sounding board is left a 
space, S. As the diaphragm vibrates the 
body, V, is also made to vibrate, and it 
transmits its vibrations by means of the rod, 
R, directly to the sounding board, B, which 
is arranged at the front end of the instru- 
ment. The diaphragm may be connected by 
the rod, R, to a suitable electro- magnetic 
unit, or to the sound box of a phonograph. 

-The Wireless Trader. 

83.3 

A DOUBLE -DIAPHRAGM LOUD- 
' SPEAKER 

The illustration shows a loud -speaker 
which was invented, and made, by Mr. N. 
D. Blagdon- Phillips of Vancouver, B. C. 
(Canada). The principle of this instrument 
is the proximity of two diaphragms, vibrat- 
ing in unison, but in opposite directions. 

From a photo of the Blagdon- Phillips double - 
diaphragm loud speaker. The diaphragms are 

parallel to the axis of the horn. 

Reference to the line drawing will make 
clear its construction and operation. Fig. 2 
is a sectional elevation, showing the two 
diaphragms, d.d., which are separated by a 
paper ring, c ; these then are clamped tightly 
together by two brass rings, r.r., with a num- 
ber of small bolts and nuts. (For the sake 
of clearness the paper ring is shown as i f 

it were thick.) This unit is then screwed to 
the three wooden pillars, p.p.p. 

The electro- magnets, m.m., are of the 
watch- receiver pattern, and mounted on 
wood bases, w.w. ; each has three slots in 
which ride the shouldered adjusting screws, 
s., which enables the magnet poles to be ad- 
justed to a nicety in relation to their respec- 
tive diaphragms. 

Fig. 3 shows the attachment, t, for the 
horn, at which point there is a small gap, g, 

FIG. 2 
A detailed sketch of the parts comprising the 
Blagdon- Phillips loud speaker; d, d are the 

two diaphragms. 

in the continuity of the paper ring, through 
which the "tidal air" passes to the horn. 

The action of the diaphragms in the man- 
ner first described may be likened to that of 
a pair of bellows, bearing in mind, of course, 

(Continued on page 891) 
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First Prize 
"A- AND -B "- BATTERY CHARGER 

By ARTHUR A. SINISCAL 

The writer of this article has in mind to 
describe a simple, inexpensive, easily -made 
chemical rectifier which will recharge both 
"A" and "B" batteries conveniently at home. 

Having obtained four one -pint Mason jars, 
you will need eight electrodes for these cells, 
one pair for each. These electrodes consist 
of four aluminum and four lead plates, 
whose dimensions are eadh 1/ x 5 inches 
(Fig. I). Four aluminum plates cut from 
an ordinary kitchen casserole are excellent 
for this purpose. A strip of .sheet lead, 
5 x 6% inches, obtained at a plumber's shop 
and cut into four pieces of the same size, 
will serve for the other set of plates. Scrape 
all eight plates well with emery paper to 
bring out a clean surface. 

The plates are suspended in the cells, in 
pairs, by means of wood supports, the size 
of each of which is / x % x 3 inches. Both 
plates and supports and the method of attach- 
ing them are sketched in Figs. 1 and 2. Two 
holes drilled in each plate will allow two 
small screws to attach it to its support, a 
I0 -in. length of copper wire being firmly 
entwined between the screws and wood sup- 
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Prize Winners 
First Prize $25 

"A- and -B "- BATTERY CHARGER 
By ARTHUR A. SINISCAL 

284 So. 8th Street, Newark, N. J. 

Second Prize $15 
IMPEDANCE -COUPLING 

KINK 
By D. C. DUNCAN 

804 So. Prospect Ave., Champaign, Ill. 

Third Prize $10 
AN EASILY -MADE DRUM - 

TYPE DIAL 
By H. R. WALLIN 

203 Tompkins Ave., Brooklyn, N. Y. 

All published Wrinkles, not winning 
prizes, will be paid for at the rate of two 
dollars each. 

The next list of prize winners will be 
published' in the March issue. 

IIIIII111111111101111111111110CIm1111Y1y1m1 Wlpllpl®pl/IlpYelpyplL11W1y111111111W1111111M11111aym{{f 

Constructional details and wiring diagram of the "A- and -B "- battery charger. The rectifier is of the electrolytic type, employing aluminum and lead plates. The amount of current delivered is dependent on the size of the lamp, or other form of resistance inserted into the socket S shown in Fig. 3. R in Fig. 4 represents the resistance placed in series with the circuit to control the cur- rent flow. This corresponds to S in Fig. 3. 

port for connection later. The supports 
should be boiled in a hot paraffin bath for 
an hour or so before final use. The four 
cells are then placed upon a base of wood 
(8 by 10 inches), arranging the plates in the 
manner shown in Fig. 4. Two hard rubber 
strips are fastened to the base, having bind- 
ing posts with which external connections 
are made. The receptacle (S) is an ordin- 
ary porcelain lamp socket, placed where 
shown, and used for inserting the resistances 
(R), as a lamp, electric iron, etc. 

For the electrolyte, first make a saturated 
solution of sodium bicarbonate (common 
baking -soda) in two quarts of distilled or 
rain water. Be sure you use distilled and 
not tap water, as the latter contains mineral 
compounds that interfere with the chemical 
action of the cell. When this solution is 
made, obtain 10 grams (one -third ounce) of 
ammonium phosphate (at any drug store) 
and dissolve This in a beaker of distilled 
water, adding the whole, when entirely dis- 
solved, to the first solution. When the final 
mixture is completed, fill each cell with it 
to about an indh from the top and then con- 
nect your apparatus as indicated in Fig. 3. 

For those who do not readily understand 
the wiring diagram of Fig. 4, the complete 
view of the apparatus in Fig. 3 will help 
illustrate more clearly the method of con- 
nections. Thus an aluminum from one jar is 
Connected with a lead from another jar to 
one side of the house current line. Then the 
other side of the line is connected to an alu- 
minum and a lead plate from the other. two 
jars, as in the first case, but in series with a 
resistance (R) placed at S. This leaves two 
aluminums and two leads free, the two lead 
plates connected together forming the nega- 
tive ( -) terminal of the charging side, 
while the two aluminum plates are likewise 
connected and form the 'positive (+) ter- 
minal of the D.C. side. 

In time, if any of the salts separate out 
and collect at the bottom of the jars, care 
should be taken that the sediment does not 
rise high enough to short -circuit the plates 
of your cells. 

The size of the resistance is dependent 
upon the battery to be charged. If an "A" 
battery is used, an electric -iron plug is 
screwed into the socket (S), Fig. 3. If none 
is handy, then the following idea may be of 
interest, also because of its economy. Ex- 
tract a single fuse from the box in the cellar, 
and insert a plug from a light cord whose 
other end terminates in a plug screwed into 
the socicet (S). Now, by going upstairs and 
switching on a half -dozen lights or so in the house, you can, besides charging your battery in the cellar, also peruse leisurely 
the evening paper in the parlor, on the same 
electric bill. 

If a "B" battery is to be charged, simply 
insert a 75 -watt bulb into the socket, S, and leave it so until the battery is fully 
charged, which is determined with a volt- 
meter, or hydrometer in the case of an acid 
battery. If you are fortunate enough to pos- 
sess a step -down transformer whose second- 
ary voltage is around 20 to SO volts or so, 
you can connect the A.C. side of your rec- 
tifier directly to the secondary terminals, 
placing a 5- ampere fuse into the receptacle 
(S) for either battery. 

In practice, just before using the charger 
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for the first time in anjr case above stated, 
you must "form" the plates of the cells. 
This is done by directly short -circuiting the 
D.C. side with a thick wire and letting it 
stand. thus for one -half hour or more with 
the current on. Of course, a low resistance, 
as an electric iron (if the house current is 
not stepped -down) must be connected to 
(S), or a fuse if a transformer is used. 
The plates are thoroughly "formed" when 
on disconnecting this wire, a bulb placed in 
the socket at (S) burns very dimly, if at 
all. This test can also be applied at some 
other time during the use of the apparatus, 
if it is suspected to be functioning improp- 
erly. Should the lamp thus tested burn 
brightly, the electrodes are not rectifying 
at all, and the trouble is usually found to be 
in the electrolyte, which will weaken in time. 
A fresh solution ordinarily removes the 
trouble, unless it happens to be in the ex- 
ternal circuit. Other details, as the use of 
a switch control, are left to the will of the 
experimenter, but the apparatus is absolutely 
complete as h;therto described. 

Second Prize 
IMPEDANCE COUPLING KINK 

By D. C. DUNCAN 
Impedance and resistance coupled audio 

amplifiers are quite popular: The circuits 
used lend themselves admirably for speaker 
filter circuits without any additional appar- 
atus. By connecting the jacks as shown in 
the illustration, the loud -speaker may be 

plate made of brass, with the opening made 
to fit the dials, is placed on the front of the 
panel as shown. Small brackets hold the 
shafts securely. 

The dial can be used on a single control 
set operating several condensers in tandem 
or two or three of the dials can be placed 
in the set. 

(By using one dial for each condenser 
and by placing the two close together but 
without glueing them, the two condensers 
may he turned with one hand simultaneously 
or each one may be turned individually.- - 
Editor.) 

A SIMPLE VARIABLE GRID LEAK 
Procure 

inches in 
atneter of 

a thin 
length 
about 

piece of glass tubing 1'2 
and having an inside di- 
1/16 inch. Place a piece 

SEALING WAX KNOB 

WIRE 2 LONG 

SMALL PIECE 
Or WIRE 

GRAPHITE 
i 

(GLASS TUBE If LONG 

FLEXIBLE LEAD LEAD 

A variable grid leak, made from powdered 
graphite sealed into a glass tube. 

of wire in one end as shown in the illus- 
tration and seal the end by heating the 
glass. Next fill the tube with graphite from 
a lead pencil. Now get a piece of wire 

connected to the first, second, or third stage 
and the choke coil and condenser of the 
stage in which the speaker is connected 
forms the speaker filter circuit. You will 
note that with this arrangement the "B" 
battery current does not pass through the 
speaker. 

Third Prize 
AN EASILY -MADE DRUM -TYPE 

DIAL 
By H. R. WALLIN 

One of the new, drum -type rotary dials, 
such as are used in the higher grade of 
radio sets today, can be easily made with 
two ordinary three- or four -inch bakelite 
dials. Holes are drilled through the knobs to 
fit the shafts as shown in the illustration and 
the two dials are glued together with the 
degree marks coinciding. A small window 

DEGREE 
MARKINGS 

VARIABLE 
COND. 
SHAFTS 

HOLES DRILLED 

THROUGH 

KNOBS FOR 

SHAFT 

WINDOW PLATE 
FOR 

FRONT PANEL 

TWO BAKELITE DIALS 
PLACED TOGETHER 

An excellent drum -type dial, made from two 
ordinary composition dials. The arrangement 
may be adapted to either single or double 

control. 
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A very clever arrangement 
for impedance -coupled 
audio amplifier. When 
the loud speaker is 
plugged into either of the 
jacks, the impedance and 
condenser of the preceding 
stage form an output 

filter. 

,,,,. llllll t111111111111111111111111111111a 

about 2 inches long, that fits in the tube, 
and make a knob of sealing wax on one 
end of it. This is placed in the tube and 
the end of the tube sealed just enough so 
that the plunger can move freely. This 
makes a very good variable grid leak. It is 
connected in the circuit by means of two 
connections soldered to the small wires. 

Contributed by V. Sia, Shanghai, China. 

SIMPLE COUPLING ARRANGE- 
MENT 

It is of considerable advantage to have 
some means whereby the coupling of the 
primary coil of a three -circuit .tuner can be 

VARIABLE COUPLED 
PRIMARY 

TICKLER 

LOCK NUTS 

SWITCH 
POINT 

FAHNESTOCK 
CLIP 

ROUND 
BUSBAR 

SWITCH POINTS 
SOLDERED 

TO ROUND 
BUSBAR 

Details of a very simple arrangement provid- 
ing flexible coil -coupling. 

varied easily and effectively, and still be able 
to maintain any position in which it is 
placed. 

A very good method for varying the 
primary coupling is shown in the accompany- 
ing illustration. The tuner itself is of 
usual construction. At the end of the tube 
upon which the secondary coil is wound is 

fastened a common form of spring clip. 
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Through this clip is passed a piece of heavy 
round copper wire (No. 12) about one inch 
long; this section of wire acts as a hinge. 
The ends of the wire are soldered to two 
machine screws which in turn are fastened 
to the tube containing the primary coil, as 
shown. The spring clip exerts sufficient 
pressure on the section of wire, so that the 
primary coil, though it can be easily moved, 
will hold its position. 

Contributed by J. L. Rochester. 

PREVENTING CORROSION OF 
BATTERY LEADS 

The leads from the storage battery, 
whether it be "A" or "B ", will slI nl lay 
across the vents and become impregnated 
with the electrolyte and become eaten away. 
When the battery is on charge, the spray 
rapidly eats into the battery leads. 

One method of preventing such corrosion 
is to soak the leads for about a foot or two 
of their length in melted paraffin. For this 
operation a coffee can (see the illustration ) 

placed upon the kitchen stove is very satis- 
factory in impregnating the leads. The first 
one or two feet of the wire is simply cram- 

By impregnating all battery leads with paraffin, 
in the manner shown, they will be fully pro- 
tected from the effects of corrosion thereafter. 

med into the can of melted wax and allowed 
to remain for several minutes for sufficient 
penetration. 

Contributed by Raymond B. [Voiles. 

A NON -MICROPHONIC SET 
An inexpensive way of reducing the mic- 

rophonic tube noises in a radio set is clear- 
ly illustrated in the accompanying drawing. 
Two rubber stair mats, which may be ob- 

(Continued on page 856) 

Microphonic noises in a receiving set can be 
eliminated by placing the set on rubber mats, 

as shown. 
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RADIO AS A "RAIN- MAKER" 
Editor, RADIO NEWS : 

This letter is written from a "dry" dis- trict-dry in the sense that there is not an 
abundance of moisture. It is the belief of 
some of the farmers of the district that 
broadcasting has a direct influence on rain- 
fall. Some claim that Calgary and Saska- 
toon (cities about 200 miles distant from 
this village) have been benefited by their 
broadcasting, so far as rainfall is concerned. 
These cities, in their opinion, were hereto- 
fore dry, and are now wet. The farmers 
of this district do not believe that radio 
waves will gather clouds, but they do think 
that, given clouds (which have passed over 
US frequently during the summer) the effect 
of broadcasting would be to cause them to 
be condensed and so precipitate rain. 

Some of these men are quite enthusiastic 
about the idea of building a station. If 
there is any connection between rainfall and 
broadcasting, would you kindly advise me? 
This is not an idle query written by some 
curious radio fan, but a letter asking for 
advice. The men back of the scheme are 
quite serious about it. The number of dry 
years has made them quite willing to try 
anything that will bring moisture. A letter 
has been sent to Montreal, but there has been 
no reply. I felt sure that an eminent au- 
thority on matters pertaining to radio, such 
as yourself, could give us some authentic 
information. 

L. Goff man. 
(Address not given) 

There are no recorded facts tending to 
show that radio waves have the slightest 
effect on clouds. Extremely high voltages 
are required to bring about the precipitation 
of fog in a very limited area. The erection 
of a broadcast station in your district, for 
the purpose only of "making rain," would 
be a waste of money. EDITOR. 

SUPER -DX RECEPTION 
Editor, RADIO NEWS : 

For a long time I have been wanting to 
write and tell you about my DX work, but 
have been pretty busy answering letters from 
radio fans from all parts of the country. 

I have been fairly successful for the past 
year in picking up a number of foreign sta- 
tions ; my log looks like the new Webster's 
dictionary. I always have my watch in front 
of me and jot down every item and the exact 
time (noting fading, modulation, etc.) that 
is being broadcast from the foreign stations. 

My best reception of any foreign station is 
from station 4QG, Brisbane, Queensland, 
Australia, on 385 meters, 5,000 watts. On 
Friday morning, July 16, 1926, I heard the 
station's complete program from 2 :02 A. M. 
until it signed off at 4:12 A. M., P.S.T., 
which corresponds to 8:02 P. M. to 10:12 
P. M., same day, Brisbane time, as they are 
18 hours ahead of P.S.T. I heard 31 dif- 
ferent items, also set my watch that morning 
by Australian time. When the announcer 
said it was just 12 minutes past 10 o'clock 
" -Good Night Everybody, " -my watch read 
4.11 a.m. I was one minute behind their 
time although they were 18 hours ahead of 
P. S. T. 

The Australian and Japanese stations have 
been coming in fine for the past two weeks : 

namely, 3LO, Melbourne, 371 meters, 5000 

watts; 2BL, Sydney, 353 meters, 5000 watts; 
5CL, Adelaide, 395 meters, 5000 watts; 
4QG, Brisbane, 385 meters, 5000 watts; 
JOAK, Tokyo, (Japan) 375 meters, 1000 
watts ; JOCK, Nagoya, 360 meters, 1000 
watts ; and JOBK, Osaka, 385 meters, 1000 
watts. I can tune in the above -named sta- 
tions every morning on the loud speaker, 
using two stages of audio, or 5 tubes, on my 
Super Zenith set. 

I have tuned in 4QG Brisbane, Australia, 
for 27 consecutive mornings, and it is the 
most consistent of any foreign station. 

My log now stands 287 stations, since 
Feb. 21, 1925, all confirmed; and 66 are out 
of U. S. A. Practically all of this year I 

The new aerial, erected by Mr. Moskovita, 
which he uses for DX reception. 

have worked only on foreign stations. Sev- 
eral of these foreign stations were picked 
up for the first time in the U. S. A. by me, 
I am informed. 

I believe my best record is station 5DN 
Adelaide, South Australia, 140 watts, and 
Capetown, South Africa, which I have 
heard four times this year. 

I have learned that one of the biggest 
secrets in DX. reception is patience and 
plenty of it. Often I wrestle with an elu- 
sive carrier wave for two hours or more, 
but I never give up until I hear a song or 
some other number by which I can have the 
reception confirmed. 

The best DX. months of this year for for- 
eign stations were February, March, the 
first half of April, and July, which was 
the best month for Australian and Japanese 
stations. 

Jack Moskovita, 
1121 So. Mcyler St., San Pedro, Calif. 

PRANKS OF THE AURORA 
BOREALIS 

Editor, RADIO NEWS : 

In a very recent newspaper I noticed the 
statement that the aurora which brightened 
the north a few nights since, and which was 
of most peculiar color, did not seem to make 
any difference in signal strength, cause fad- 
ing, or other similar phenomena in radio. 

But in a later issue of the paper we were 
told that telegraphic communication suf- 
fered some inconvenience, and that there was 
induction enough to energize telegraph wires 
so that batteries were shut off. 

But a more peculiar fact was that there 
was a "change of direction every few min- 
utes." 

It would be interesting to know how much 
power is applied to the wires of the Western 
Union in order to energize the system. This 
being known, is it not within the realm of 
mathematics to estimate the probable energy 
of the auroral "light" in order to furnish 
this power by induction? 

The statement "every few minutes the di- 
rection changed" is intrigúing. It is rather 
evident that we have actual alternating "cur- 
rent" of very low frequency, provided we 
are willing to forego application of the lit- 
eral term and take it as we know it in the 
"frequencies" understood in radiant energy. 

If we have some writer who is interested 
in these things it would seem that he could 
furnish a most interesting and instructive 
paper to readers of your magazine. 

Dr. F. McFadden, 
Athol, Mass. 

MORE ABOUT RADIO GRAFTERS 
Editor, RADIO NEWS : 

Your article in the November, 1926, issue 
of RADIO NEWS, entitled "Confessions of an 
Installation Grafter," has just been read by 
me. I was extremely surprised that such a 
magazine as RADIO NEWS would publish such 
a fictitious article as the above. 

I have made quite a study of radio during 
the past six and a half years and have 
built radio sets of most every description; 
and I also happen to follow up radio to 
the extent of being a service man, doing 
service work in the evenings after I am 
through working for my employer. I have 
always been honest in every service job 
that I have undertaken. I have always given 
$1.00 worth of service for $1.00. If a man's 
tubes in his set checked good, I always pro- 
nounced them good. If his batteries had 
sufficient voltage in them I always told him 
so, and as yet I have never "gyped" anyone. 
Your article puts a black mark on every man 
who installs or services radios, and this is 
the reason for my taking exceptions to your 
uncalled -for article. 

It seems to me that your article is prob- 
ably fiction, in order to warn people of what might happen if some "gyi, artist hap- 
pened to be the servicr man. On the other hand, if the article is really the Confessions 
of an Installation Grafter, then the man who wrote the story is just an ordinary thief and 
he would not stop at anything when in his 
thieving mood. If he stole, grafted, and 
cheated people for whom he installed sets, 
then he would steal from anyone. In all 
probability if he stole, he also is a very good 

(Continued on page 914) 
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HOW MUCH A KARAT? 
Influence of the Rou- 

manian visit on resistances, 
as seen by Popular Science 
Monthly (November is- 
sue) : "Makers of a line 
of VALUABLE resis- 
tances." We sent Mike 
of the Investigation De- 
partment out on this and 
he found out that some- 
one is using pearls, dia- 
monds, and rubies in these 

g-id- leaks. And w'th all these robbers about, tool 
Contributed by E. F. Winther 

WHAT A FIND l 

EVIDENTLY AN ANTIQUE 
Ghoulish gesture from 

the Providence, Evening 
Bulletin of Oct. 19: "This 
handsome BURIED walnut 
! wished console." Perhaps 
a treasure from King Tut's 
lumber room. It is hard to 
tell what our enterprising 
excavators will dig up next. 

Contributed by 
Mrs. G. E. Sunderland 

'RAY FOR THE WETS! 
Anti -prohibition note from 

the Farm and Ranch Re- 
view of Sept. 25: "Static 
Minimized with POOL 
aerial." This is new ap- 
paratus, says the Review, 
and we believe it. We have 
heard of goldfish bowls 
being used; but the use of 
a whole pool of something 
or other in place of an 
antenna is sure new to us. 

Contributed by Harry McCreight 

FOR THE LADIES' PORTABLE 

Feminist movement,- as 
indicated in the Spring- 
field (Ohio) News of Oct. 
15: "Ask your dealer about 
Philco LOCKET powers." 
Now that the girls are get- 
ting so interested in radio, 
the manufacturers are put- 
ting out equipment that 
they can carry the powder 
puff in. Great stuff, boys, 
ch? 

Contributed by John Simons 

SOME LOUD SPEAKER 
T h e Tulsa (Okla.) 

World of Oct. 3 gets at the 
root of the matter of loud 
speakers in the following 
advertisement: "Receiver 
equipped with Western 
Electric CORE -" We sup- 
pose that this means that 
the Western Electric is 
getting big hearted and is 
putting the main part of its 
plant into a speaker. 

Contributed by John Ecton 

BOILED OWLS, BEWARE! 

Startling news on mar- 
riages and divorces in the 
Asheville (N.C.) Citizen of_\ ,%l 
Oct. 14: "In the nation at 
large there is now one sP71i ÑOOHT 

divorce for every seven ) 

marriages -the RADIO in- aI ai ; ;' ' ,fj 
creases." Now, you DX I +I'ß;5+ Q 
hounds who sit up all night -a t 
had better watch your step. I` :':?.. 
When friend wife rings \ - - 'r 
the curfew you might just 
:Is well sign off. No more of this "Just a minute, 
honey" stuff. 

Contributed by I. N. Harris 

THIS SOUNDS EFFICIENT 
"Take no chances" must 

be the motto of the Cincin- 
nati Enquirer, as evidenced 
in its issue of Oct. 10 by 
the following: "The shield 
is SHIELDED." Now, if 
you shield the shield, how 
are you going to shield the 
shield that shields the 
shield? We give up! 

Contributed by 
B. J. Nieberding 

AIN'T SCIENCE WONDERFUL? 
Twentieth century meth- 

od of transportation, as re- 
ported on Oct. 10 by the 
Chicago Tribune: "At pres- 
ent there are several means 
of transmitting PHOTO- 
GRAPHERS from one 
point to another by wire, 
cable or radio." We won- 
der why only photographers t 
What have they done to 
monopolize so excellent a 
means of travelling? 

Contributed by Leo Cross 
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IF 
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, 
c/o Radio News. 

MORE REMOTE CONTROL 
News item from the 

Milwaukee Journal of Oct. 
10, about our Army air- 
planes. "The distance be- 
tween the airplane and A 
SET, however, rarely ex- 
ceeds 75 or 80 miles." Be- 
lieve me, boys, they must 
have sonic almighty power- 
ful loud speakers in the 
army, if they can be heard 
75 or 80 miles over the 
roar of the 'plane's engine. 

Contributed by Arthur Russell 

HOW ABOUT SPONGES? 

THOSE 
GRI D 
LEAti<S. 

This from the Memphis 
Commercial Appeal of Oct. 
10: "Elimination of 
BOWLS and dials being 
sought." Did any of you 
folks ever use bowls to put 
under the grid leaks? Now 
that bowls are out, we 
humbly suggest that sponges 
be used in their stead. 
Think it over. 

Contributed by 
N. G. Scott 

OF THE RED -HOT KIND? 

Trend of the times as 
seen in the Ashtabula 
(Ohio) Star- Beacon of Oct. 
13: "FRESHMA Master- 
piece." We would natural *44, 
ly assume that this master- 
piece hasn't a great deal to 11,`,I; 
do with radio, although 

m 

1\ 

there might he a loud // 
speaker somewhere around. 
Have you a little master- 
piece like this in your 4. 
home? 

Contributed 

THE POOR COIL! - 

In the Philadelphia Eve- 
PA... ping Public Ledger of Oct. 

0 9 we have the following: 
I?PPÓ "The grid connection to 

%off the secondary should be ß t next to the TICKLED 
coil." We throw back our 
head and yell to the uni- 
verse, "WHY, OH WHY ?" 
What is the idea of tickling 
the coil? Ain't there howls 
enough in the average set? 

Contributed by 
Albert Flurry 

LAFF THIS OFF 

Advertisement in the 
London (Ont.) Free Press (jOTCHÁ 
of Oct. 5: "Radio battery, 
6 volts, 100 ap. hours, 
1,/, H. P. VARIABLE 
SPEED." Oh, Grandma, . 

how come the battery has 
to have variable speed? 
Where does it go? Does 
it run after the stations and 
drag them in to the re- 
ceiver? Please tell your 
little boy. 

Contributed by Loyd Frank 

THEY STAY OUT ALL NIGHT 
Reforming gesture from 

the Pittsburgh Press of Oct. 
3: "Glass insulators 
PROTEST antennae." 
Now that everything else 
is being reformed the glass 
insulators are taking their 
turn at deploring the loose- 
ness of antennae. Use your 
own judgment about the 
type of looseness. 

Contributed by 
Paul H. Shafer 

SOME TUBES!! 

The latest word in multi - 
tube receivers, as adver- 
tised in the Vancouver 
(B.C.) Star of Sept. 17: 
"Radiola 93A with phones 
and 30 BY 199 tubes. 
$42.50." We don't quite get 
what sort of tubes these 
are, whether we should 
multiply 30 by 199, or 
whether they are 30 by 199 
inches or feet. Does any- 
body know? 

Contributed by A. R. Cann 

BOOM! BOOM.!! 
Explosive item in the 

Baltimore Post of Oct. 1: 
"sonic means must be 
provided for securing a 
close adjustment of the grid 
BLASTING potential." All 
of which means, Oscar, 
that there isn't enough 

for 
some L ome folks. and they have 
to add a little dynamite to 
get the necessary pep. 

Contributed by A. R. Keuchen 

MAKING A SET SELECTIVE 

Advertisement in RADIO 
NEWS for December in- 
forms us that we can get 
a "30H, SOMA, Raytheon 
FILER, $1.75." Cheap at 
double the price; this is 
evidently the kind of at- 
tachment that you put on 
the receiver to sharpen the 
tuning. But just how do 
we hook it up? Diagram, 
please. 

Contributed 
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RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an independent organization, atus as its aim. If, after being tested, the instruments submitted prove to be built according to modern radio awarded a certificate of merit, and a "write -up" such as those given below will appear in this department of RADIO the Laboratory tests, it will be returned to the manufacturer with suggestions for improvements. No "write -ups" sent pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and electrical the service of the RADIO NEWS LABORATORIES is free to all manufacturers whether they are advertisers or tested be forwarded prepaid, otherwise they cannot be accepted by the Laboratories. Apparatus ready for the market for manufacturers, as heretofore, free of charge. Apparatus in process of development will be tested at a charge of Address all communications and all parcels to RADIO NEWS LABORATORIES, 53 Park Place, New York City. 

test. It does not matter whether or not 
with the improvement of radio appar- 
engineering practice, they will each be NEWS. If the apparatus does not pass 
by manufacturers are published on these 
construction is described. Inasmuch as 

not, it is necessary that all goods to be 
or already on the market will be tested 
$2.00 per hour required to do the work. 
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CORRECTION 
The Tapped Inductance sub- 

mitted by Heintz & Kohlmoos, 
Inc., 221 Natoma Street, San 
Francisco, Calif., was by error 
listed on page 373 of the Oc- 
tober, 1926, issue of RADIO NEWS 
as having been submitted by the 
Remler Division of Gray & Dan- 
ielson Mfg. Co., 260 First St., 
San Francisco, Calif., instead oI 
as above. 

This inductance is designed for 
use in the Infradyne circuit and 
was found to be of excellent con- 
struction. 

AWARDED THE RADIO 
N E W S LABORATORIES 
CERTIFICATE OF MERIT 
NO. 1710. 

BATTERY CABLE 
The "Alpstrand" silk covered bat- 

tery cable shown, submitted by the 
Alpha Radio Supply Co., Inc., New 
York City, N. Y., consists of five 

differently- colored flexible wires. 
Upon each wire is placed a number 
of layers of insulation, which en- 
hance the insulating value of the 
cable. The wires are held together 
by a silk sleeve. 

AWARDED THE R A D T O 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1647. 

RESISTANCE HOLDER 
The Single "Durham" grid resis- 

tor mounting and condenser mount- 
ing shown, submitted by the Inter- 
national Resistance Co., Perry Bldg., 
16th and Chestnut St., Philadelphia, 

Pa., is of unique construction. Its 
main feature i§ the molded hakelitc 
base, which is made so that the 
holder may be mounted in an up- 
right or vertical position. Firm con- 
tact is made by two spring -brass 
nickeled plate clips, to which are at- tached terminals for connection. 

AWARDED THE RADIO NEWS LABORATORY CERTI- FICATE OF MERIT NO. 1660. 

WAVE TRAP 
The "Station Réjector," or wave 

trap shown, submitted by Hart and 
]Iegeman, 342 Capitol Ave.. Hart- 
ford, Conn., was found to he very 
efficient, when used with general 
types of radio receivers, for elimin- 
ating interference. It is of consid- 
erable aid in solving selectivity prob- 
lems, with receivers of the broad - 
tuning type. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1670. 

ADJUSTABLE CONDENSER 
T h e "Mikro- Mike" condenser 

shown was submitted by Bremer- 
Tully Mfg. Co., 532 -536 So. Canal 
St., Chicago, Ill. ; micrometer ad- 
justment is obtained with its use. 
It is used mainly as a neutralizing 

condenser, because of its very small 
minimum capacity. The principle is 
that of a brass tube sliding in and 
out of a larger one, with a glass 
cylinder as the dielectric. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1676. 

INDUCTANCE COIL 
The diamond -weave "Sickles" in- 

ductance coil shown, submitted by F. 
W. Sickles Co., 130 -140 Union St., 
Springfield, Mass., is enclosed in a 

metal case which acts as a shield. 
It will tune from 200 to 550 meters 
in conjunction with a .00035 -mf. 
variable condenser. This type of coil 
is commonly used in tuned- radio -fre- 
quency receivers. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1677. 

EXTENSION CORD 
CONNECTOR 

The extension cord connector 
shown was submitted by Frank W. 
Morse Co., 289 -291 Congress St., 

Boston, Mass. Quite often it is de- 
sirable to operate a loud speaker at 
some point remote from the set, in 
which case an extension cord is em- 
ployed. This connector is a simple 
device for connecting the loud- 
speaker -cord tips to those of the ex- tension cord. It is well constructed, 
and highly suitable for its purpose. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1682. 

VARIABLE RESISTANCE 
The "Resist -o- meter" shown was 

submitted by Scholes Radio & Mfg. 

Corp., 32 West 18th St., New York 
City, N. Y. This variable resistance 
is employed especially for grid -leak 
purposes, when the adjustment of the grid resistance is more or less criti- 
cal. Exceedingly fine adjustment 
may be obtained because of the 
finely threaded rod, the rotation of 
which varies the _resistance of the unit. 

AWARDED THE RADIO NEWS LABORATORY CERTI- FICATE OF MERIT NO. 1684. 

SET TESTER 
The "Superunit" set tester shown, submitted by the Hanscom Radio Devices, Woonsocket, R. I., operates 

from the light socket, on either alter- nating or direct current. A 25 -watt 

lamp is employed as a resistance, 
which reduces the current to the 
value required for vacuum -tube op- 
eration. The oscillator frequency is 
varied by the dial. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1685. 

LOUD SPEAKER 
The "Resonata" reproducer shown, 

submitted by the Resonata Corp. of 
America, 1270 Broadway, New York 
City, N. Y., is entirely new in prin- 

tively high capacities are required. 
The container of the condenser is of 
metal and provision is made for the 
fastening the unit to either thebase- 
board or sub -panel of a set. Dif- 
ferent sizes from 0.1 to 5 mf. in 
capacity, are available. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- FICATE OF MERIT NO. 1687. 

INDUCTANCE COIL 
The interchangeable low -loss coil shown, submitted by the Washburn 

Mfg. Co., Kokomo, Ind., is of the plug -in type and has the desirable feature of variable coupling between 
the primary and the secondary wind- 
ings. A receiver having a high de- 

gree of selectivity may be construct- 
ed with this type of coil. The coils 
are constructed in various sizes to 
cover various wavelength ranges. 
The base plugs into an ordinary VT 
or UX socket. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1689. 

ASSEMBLED KIT 
The assembled kit No. 395 shown, 

was submitted by the General Radio 

ciple and strikingly efficient. Its 
resonance chamber is somewhat simi- 
lar in form to the human mouth. In 
appearance the Resonata is small 
compact and beautiful in construc- 
tion. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- FICATE OF MERIT NO. 1686. 

BY -PASS CONDENSER 
The by -pass condenser shown, sub- 

mitted by the Polymet Mfg. Corp., 
599 -601 Broadway, New York City, 
is employed in the construction of radio receivers and units when rela- 

Co., 30 State St., Cambridge, Mass. ; 

a power amplifier and "B" battery 
eliminator is incorporated into one 
unit. The eliminator is of the full - 
wave rectifying type, employing a 
Raytheon tube; the current output is 
rated at 80 milliamperes. The power 
amplifier uses one UX171 type tube. 
The unit operates from an alternat- 
ing current source, and performs 
very efficiently. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- FICATE OF MERIT NO. 1690. 

LOUD SPEAKER 
The "Utah Book Loud Speaker" 

shown was submitted by the Utah 
Radio Products Co., 1421 So. Michi- 
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gan Ave., Chicago, Ill. The design 
resembles the two open pages of a 
book, each page being caused to 
vibrate by the speaker unit, which 
connects at the intersection of the two 
pages. The quality of the reception 
is excellent. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1691. 

LIGHTNING ARRESTER 
The "Fil -Ko radio lightning ar- 

rester" shown, submitted by S. R. 
Hippie, Williamsport, Pa., may be 

easily installed indoors or outdoors. 
The directions for the installation are 
included in the carton. It is well 
constructed and easily passes the re- 
quirements of fire underwriters. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1692. 

EXTENSION CORD 
The "Radio Reel" loud speaker 

extension cord shown, submitted by 
the Cuno Engineering Corp., Meri- 
den, Conn., contains a spring 

ratchet whereby slack in the cord is 
automatically taken up. It is used 
in conjunction with a receiver, with 
a loud speaker at a remote point. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1693. 

COIL 
The coil shown, submitted by Feri 

Radio Mfg. Co., 1167 Bedford Ave., 
Brooklyn, N. Y., is a self- support- 
ing solenoid of the type used in or- 

dinary tuned- radio -frequency receiv- 
ers. The wires are space -wound. 
Besides the celluloid material which 
supports the winding, green silk in- 
sulation is used. 

AWARDED THE R A D T O 
NEWS LAiORATORY CERTI- 
FICATE OF MERIT NO. 1694 

COIL 
The coil shown, submitted by the 

Peri Radio Mfg. 1167 Bedford 
Ave.. Brooklyn, N. 

Co., 
., is of unique 

construction, being encased in a cop- 

where suppressed oscillation is de- 
sired. 

AWARDED THE R A D I O 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1694. 

CONNECTOR CLIP 
The "Hartung" clip shown, sub- 

mitted by the Charles F. Hartung 

Co., 728 -30 E. 61st St., Los Angeles, 
Calif., is made of spring steel and 
has an outside coating to prevent 
acid corrosion. It is made in vari- 
ous sizes. 

AWARDED THE R A D I O 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1695. 

LOUD SPEAKER 
The "Fine Arts" reproducer 

shown, submitted by the Plaza 
Radio Corp., 10 West 20th St., 
New York City, N. Y., is of the 
cone type and has a beautiful appear- 
ance. It is capable of clear repro- 
duction without "blasting." 

AWARDED THE R A D I O 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1696. 

EXTENSION CONNECTOR 
The "E -Z" extension connector 

shown, submitted by the Polymet 
Mfg. Corp., 599 -601 Broadway, New 
York City, is employed for extension 
purposes and is designed specifically 
for connecting a remote speaker. 

AWARDED THE R A D I O 

NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1698. 

RESISTANCE -AMPLIFIER 
UNIT 

The resistance -coupled amplifier 
shown, submitted by the Polymet 

Mfg. Corp., 599 -601 Broadway, New 
York City, was found to be accurate 
and as specified. The resistances 
employed in this unit will remain 
practically constant in value for a 
long period of time. The base of 
the resistance unit is of molded Bake- 
lite and is equipped with spring clips 
for the resistors. 

AWARDED THE R A D I O 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1699. 

SOCKET "A" CHARGER 
The "Harvard" socket "A" 

Newberry St., Boston, Mass. This 
battery charging device, of the half - 
wave- rectifier type, employs a two - 
ampere Tungar or similar type tube; 
the charging rate is low. The de- 
vice operates from an alternating - 
current socket only. 

AWARDED THE R A D I O 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1700. 

IMPEDANCE -AMPLIFIER 
UNIT 

The "Impedaformer" shown, sub- 
mitted by the National Company, 
Inc., 110 Brookline St., Cambridge, 
Mass., may he used in the construc- 
tion of audio- frequency amplifiers. 
It is designed to give satisfactory 
amplification over the entire range of 
audio frequency. It gives reproduc- 
tion which is most pleasant to the 
ear. 

AWARDED THE RADIO 
NE \VS LABORATORY CERTI- 
FICATE OF MERIT NO. 1701. 

RHEOSTAT 
The "Tom Thumb" Rheostat 

shown, submitted by the Amsco 
Products, Inc., 416 Broome St, 
New York City, is of unique de- 
sign and compactly constructed. The 

terminals are stamped and soldered, 
instead of being bolted. 

AWARDED THE R A D I O 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1702. 

BINDING -POST STRIP 
The assembled binding -post strip 

61 nm t Cti Op t J trp 
tlF i /l /ot 10l lo sot 
Y . 

shown, submitted by the Amsco 
Products, Inc., 416 Broom St., New 
York City, is made of molded Bake- 
lite, and is very strong. It contains 
enough binding posts for the ordin- 
ary receiver. The binding -post tops 
are engraved, with suitable markings. 

AWARDED THE R A D I O 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1703. 

SHIELDED DIALS 
The "Eby" shielded dials shown, 

submitted by the H. H. Eby Mfg. 
Co., Philadelphia, Pa., are neat in 
appearance and may be used as tun- 
ing controls on any radio receiver. A 
single set screw is employed for 
locking a dial in place. The dials 
have a vernier action with a ratio of 
10 to 1, and both clockwise and 
counter- clockwise readings. 

839 

VERNIER DIAL 
The "Cornell" Vernier dial shown, 

submitted by the Cornell Elec. Mfg. 
Co., 135 East 58th St., New York 

City, has a beautiful bronze finish 
and is engraved in a most pleasing 
style ; it is made of metal and has a 
ratio of 10 to 1. It is fastened to 
the panel by means of a bolt and 
screw. 

AWARDED THE R A D I O 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1705. 

LOUD SPEAKER 
The "Trutone" loud speaker 

shown, submitted by the Gemco 
Mfg. Co., Milwaukee, Wis., is 
mounted on a beautiful platform or 
base. Despite its appearance, it op- 

erates on the horn principle, the 
unit being mounted at the bottom of 
the platform. 

AWARDED THE R A D I O 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1706. 

RADIO RECEIVERS 
The "Pfanstiehl Overtone" receiver 

(Model 20) shown, submitted by the 
Pfanstiehl Radio Co., Waukegan, Ill., 
was found to be very selective and 
efficient. It employs only one con- 

trol for tuning ; the dial is calibrated 
in meters instead of degrees, thereby 
making tuning very simple The cab- 
inet is highly finished and decorative. 

AWARDED THE RADIO 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1707. 

The "Pfanstiehl Overtone" receiver 
(Model 18) shown, submitted by the 
Pfanstiehl Radio Co., Waukegan, Ill., 
was found to be very efficient and se- 
lective. It incorporates two stages of 

per casing with a crystalline finish. 
The casing serves as a shield, as well 
as a connection for the "F minus" 
terminal of the coil, which may be 
used ill a standard T. R. F. receiver, 

Charger shown was submitted by the 
American Storage Battery Co., 326 

AWARDED THE R A D I O 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1704. 

tuned -radio -frequency, detector, and 
two audio stages. The panel -dial 
readings are calibrated in meters. The 
receiver as a whole is very neat in 
appearance. 

AWARDED THE R A D I O 
NEWS LABORATORY CERTI- 
FICATE OF MERIT NO. 1707. 

(Continued on page 906) 
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A Complete 20 -Meter Ham Installation 
Constructional Data for Modern Short -Wave Transmitter and Receiver 

By A. B(NNEWEG, Jr., 6BX, 6XAA 

THAT the short waves are the best is 
now an established fact ; so why 
waste time and power on a long wave- 
length that sooner or later will be 

completely abandoned, at least by the DX- 
shooters, in favor of shorter waves? Amaz- 
ing results with low- powered transmitters 
have been secured on 40 meters and very 
amazing results may be secured on 20 meters 
in daylight. For the experimenter and low - 
powered DX -man, 20 meters offers wonder- 
ful possibilities for distant communication. 
Certain hours of the day favor transmission 
in certain directions, and by merely choosing 
the right time, there is practically no limit 
to the DX that may be attained. True it is, 
that real, consistent long- distance work usu- 
ally cannot be accomplished by any low - 
powered transmitter, but the short waves of- 
fer greater possibilities. The dropping of a 
signal, now and then, into some distant land 
is all that the average fan desires and the 
following constructional data should prove 
of more than ordinary interest to those con- 
sidering the construction of short wave trans- 
mitters and receivers. 

THE RECEIVER 
The receiver, although originally designed 

for 20 -meter reception, is of the interchange- 
able -coil type and hence may be readily adap- 
ted to receive on any wave -length below 100 
meters. The famous circuit employed by 
Schnell in his wonderful DX work. with 
the navy in the Pacific, is shown in Fig. 1. 
It is important to have the throttling, or vari- 
able by -pass condenser, connected exactly as 

shown ; good oscillation control is very im- 
portant when dealing with long- distant C.W. 
reception. The leads in the receiver are as 
short as possible, consistent with other re- 
quirements, and are all well spaced. As much 
of the wiring as possible has been shifted to 
the amplifier, leaving coils well in the open. 
The filament leads are of heavy, paraffined 
house -wire and are kept away from sur- 
rounding apparatus by being run directly on 
the baseboard. All wiring is done with No. 
12 D.C.C. wire and all joints are securely 
soldered with resin -core solder so that cor- 
rosion cannot set in. The phones are attached 
directly to one post of the amplifier socket 
and to the head of another binding post sold- 
ered directly to the back of one of the bat- 
tery screws. The posts for the coils are 
mounted on a small, very thin strip of insu- 
lating material and sufficient distance is left 
between them. The nearest object to the 
coils, the detector tube, is about 5 inches 
away. Heavy leads are run directly from the 
coil posts to the tube -socket. The grid -leak 
and condenser are mounted at the socket. 
The coils are all well in the open and are 
of the popular low -loss, space -wound con- 
struction. 

The small porcelain switch seen in the 
picture is used to switch to different anten- 
nae; either a long antenna, a short one or 
none at all may be used ; a very convenient 
feature. A long antenna should be used on 
the receiver wherever possible. Better results 
on distance work are always secured. The 
horizontal antenna is always a big advan- 

Usually the receiver (in front) is placed at the right of the transmitter, which may be seen in the background of the illustration. Separate antennae are used. 

CUT THIS PIECE OFF 

WHEN FINISHED 
TUBING 

tek 

HOLE FOR GOOD STIFF 
1UBING 114 - CAN 

FIG. 4 
Method of winding the inductances of copper 
tubing for the transmitter. If directions are 

followed this will not prove a difficult task. 

tage, too, so make the antenna long and part 
of it horizontal. 

The vernier shown on the secondary con- 
denser, although not absolutely necessary, is 
quite a convenience in tuning-in long -dis- 
tant stations. One should be used wherever 
possible. 

The grid -leak should be a variable one: 
the correct adjustment of the leak often gives 
better signal strength and always allows cor- 
rect adjustment for oscillation. 

Although any ordinary binding posts will 
serve, some very good screws may be se- 
cured from the old wooden -case type "B" 
batteries. 

Detector tubes have a habit of making 
ringing noises in the receiver every time the 
table is jarred. This is especially noticeable 
on short wave- lengths and is very objection- 
able. Either buy a "cushioned" socket or 
mount the one you have on a pile of small 
felt clippings and replace the heavy leads to 
the socket by small copper foil pieces for a 
short distance. This will prevent vibrations 
reaching the tube through the connecting 
wires. If you do not intend removing the 
tube from its socket it might be well to 
solder the leads directly to its base and do 
away with the socket entirely. This is by 
far the best procedure but is seldom done 
because changing tubes then becomes rather 
troublesome. 

THE TRANSMITTER 
The transmitter employs the coupled Hart- 

ley circuit, which will oscillate and put power 
into an antenna on practically any wave- 
length. It is, perhaps, the most popular cir- 
cuit, in use by the amateur, for its simplicity 
and flexibility. The circuit is shown in Fig. 
2. 

The arrangement of parts is the most 
efficient that the writer has seen. All high - 
frequency parts are well insulated, the in- 
ductances are out in the open, the leads are 

(Continued on page 887) 
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i want Ío Know 
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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FRESHMAN MASTERPIECE 
(Q. 2198) Mr. J. Lyons, Roxbury, Mass., asks: 
Q. 1. Can you furnish me with a wiring dia- 

gram of the new Freshman Masterpiece receiver, 
and the circuit diagram of the firm's power am- 
plifier, which operates directly from the 110 - 
volt alternating current line? 

A. 1. The two circuits requested are illustrated 
in Figs. 2198 -A and 2198 -B. 

A UX -210 power tube is employed in the power 
amplifier and a UX -216B for the rectification, the 
latter tube being of the half -wave rectifier type. 
Constructors may easily assemble an amplifier of 
this type with apparatus obtainable in any radio 
store. 

The receiver consists of two stages of radio - 
fregttency amplification, detector stage, and two 
stages of transformer -coupled audio -frequency 
amplification. This combination produces sufficient 
loud -speaker volume for ordinary operation. Those 
desiring extreme volume can easily obtain this 
additional factor by simply connecting the power 
amplifier to the receiver. 

ELIMINATING OSCILLATOR DOUBLE - 
READING EFFECT 

(Q. 2199) Mr. L. Miller, Brooklyn, N. Y., asks 
as follows; 

Q. 1. I have a superheterodyne receiver which I 
feel sure would be very efficient and satisfactory, if 
it were not for the double -place -reading effect ob- 
tained on the oscillator dial. This, of course, I un- 
derstand, is common with superheterodyne receivers. 
Nevertheless, I wonder if there is some conventional 
means of installing a wave trap, or some other ab- 
sorbing system, by which the second reading could 
be eliminated. This would allow me to obtain other 
stations, as the present dial reading on the oscil- 
lator condenser for various stations leaves me no 
room to obtain distant reception. 

A. 1. A means for eliminating the double read- 
ing on the oscillator dial obtained on all super- 
heterodyne receivers has been completely described 
in the Saturday Radio Section of the New York 
Sun. We are reprinting below the description of this 

device, and feel sure that the information will be 
of much value to superheterodyne set users who ex- 
perience the same difficulty as Mr. Miller. 

"The floating- beat -note hook -up, an automatic 
frequency -changing system, is put forward as a 
cure for the one fault of that king of all receiving 
sets, the superheterodyne. It does away with the 
double -beat note, that inherent and annoying habit 
of the super in bringing in a station at two differ- 
ent points on the oscillator dial. 

"Like Venus, the superheterodyne was horn into 
this world all but perfect. Either by accident, or a 
tour de force on the part of its inventor. Major 
E. H. Armstrong, it emerged from his laboratory 
in Paris in 1918 in so mature a form that it has been 
susceptible to little improvement since. Unlike 
other receiving circuits of note in this rapidly chan ? = 

ing period of radio art, it continues to increase in 
vogue. Of the true super, it can be said it will do 
anything any other set will do, and throw away 
the antenna to boot. That is, it will do anything 
pn a small loop that any other set can do on a 
good antenna. And, in addition, it possesses an 
inherent degree of selectivity never attained by any 
other combination of tuned circuits. 

"But -there is the fly in the ointment -the 
double -beat note. A station will come in equally 
well at two points on the oscillator dial. And the 
upper beat note of one station will very frequently 
collide with the lower beat note of another station, 
or vice versa, and very seriously upset, by this 
interference factor within the receiver, the much - 
prized selectivity. So serious may this double -beat- 
note trouble become that different wavelength trans- 
formers are recommended for different locations. 

"Prof. Walker Van B. Roberts of Princeton, 
originator of the popular Roberts set, said in one 
of his writings how nice it would be if all broadcast- 
ing stations in the country were on the same wave- 
length and at the same time couldn't interfere with 
each other( Iii such a radio paradise one could 
design a receiver for a single frequency without any 
compromises and it would always work at its best. 
Having said so much, Prof. Roberts went on to say 
that this is just what the superheterodyne does-it 
reduces the signals of all stations to a single fre- 

quency and then passes them on to a detector and 
amplifier built to handle only that frequency. It is 
the 'frequency changer' of the super that accom- 
plishes this miracle; the rest of the super is merely 
a fine receiver, with two, three or four stages of 
fixed radio frequency, a detector and one or two 
stages of audio. Taken from this point of view, the 
super is not such a complicated animal. 

Function of "Super" 
"How the frequency changer works is shown 

schematically in Fig. Q. 2199 -B. First, let us say 
the receiver is designed to function at 6,000 meters, 
or 50 kilocycles. Properly designed, it will respond 
to this wavelength and no other, within easily - 
controllable limits. That is where the selectivity of 
the super comes in. 

"The frequency changer, which is to change all 
wavelengths within its tuning range into one (that 
of 6,000 meters or 50 kilocycles), consists of a 
so- called 'first detector' and a 'heterodyne,' or os- 
cillator. The first detector receives the tuned signal 
from the loop, like any other single- circuit tuner, 
being tuned by Cl. The 'heterodyne' is merely a 
second tube in an oscillating condition, like an 
ordinary regenerator that has spilled over. This 
tube is tuned by C2, not to the signal itself, but to 
50 kilocycles above or below the signal. Let us say 
that Cl is tuned to 600 kilocycles (500 meters), 
then C2 would be tuned to 550 or 650 kilocycles. 
These signals are mixed together on the grid of the 
first detector tube through the coupler X, the os- 
cillations cancelling each other out until there are 
only 50- kilocycle frequencies left ; the output of 
this tube thus becomes 50 kilocycles. Thus we have 
taken a signal of 500 meters and, by a simple pro- 
cess of subtraction, we have changed it into a 
signal of 6,000 meters to pass on to our one -wave- 
length receiver. 

"These are the only tuning controls there are on 
a super: one for wavelength and one for the 
heterodyne. The first dial is very broad, like any 
other single- circuit tuner; the second is as sharp 
as a razor, unlike any other tuner known. The 
heterodyne dial has, as we have stated, the single 

Q. 2198-A 

I MF 

8+90 13+135 

-O 
LOUD SPEAKER 

The wiring diagram of the Freshman receiver, comprising two stages of tuned -radio -frequency amplification, detector and two stages of transformer - 
coupled audio -frequency amplification. The receiver is well shielded, and the cable scheme of wiring is employed. 
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A "B" eliminator and power audio -stage unit, the circuit of which is exactly similar to that em- 
ployed by the Freshman Amplifier. It is possible to tap off from this device and obtain "B" current 

for the receiver. 

weakness of a double -beat note; that is, it can be 
tuned either above or below the frequency of the 
signal, so long as the difference between the two 
frequencies remains 50 kilocycles. -or whatever 
wavelength the receiver is designed for. 

What the New System Does 
"The floating- heat -note system is suggested as a 

means of doing away, not only with the hetero- 
dyne dial itself, but also with the troublesome double - 
beat note. It accomplishes this at a sacrifice of the 
inherent selectivity of the standard superheterodyne. 

The wir ng diagram of the " floating- beat" de- 
vice, which eliminates the second -dial- reading 
effect obtained when tuning the oscillator dial 

of a superheterodyne receiver. 

1 t is therefore necessary to acid selectivity to the 
tuned signal itself, which may be done by using a 
stage of tuned radio frequency before the 'first 
detector.' 

A schematic diagram of the floating -heat -note 
device is shown in Fig. Q. 2199 -A. Tube A is a 
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radio -frequency stage, B is the `first detector,' and 
C is a fixed oscillator (heterodyne), oscillating at 
the exact frequency for which the receiver is de- 
signed. Thus, in the above instance, tube C would 
be tuned to oscillate permanently at 50 kilocycles. 

"Tubes A and C are connected in parallel across 
the tuned loop. The operation is as follows: the 
incoming signal, say of 600 kilocycles, is tuned 
by Cl; this signal divides between tubes A and C 
equally. The half signal passing through tube A 
is amplified at radio frequency and rendered highly 
selective by C2, and passed on to the grid of tube B. 
The half signal passing through tube C is mixed 
with the fixed oscillations of this tube, 50 kilocycles 
in this instance. The output of this tube thus 
becomes automatically 600 minus 50, or 550 kilo- 
cycles, the same heterodyne value which would be 
achieved in a conventional super by manual tuning. 
The output, 550 kilocycles, is mixed up with the 600 
kilocycles signal on the grid of tube B, through 
the coupler X, in the same manner as in Fig. 
Q. 2199 -B. 

Many Forms Possible 
"Since this is accomplished by the use of a fixed 

oscillator, instead of the tuned oscillator, several in- 
teresting schemes for this fixed oscillator immedi- 
ately suggest themselves to the experimenter. The 
fixed oscillations may be generated by: a separate 
local oscillator tube, as in the super, or an oscil- 
lating crystal. The latter method (i.e., the quartz 
crystal) suggests the most interesting possibilities. 
though it also injects technical difficulties to tax 
any but the advanced amateur. 

"The simplest method for experimental purposes 
is the one shown in the diagram, the `autod'ne' or 
feed -back method, in which the same tube is used 
for the fixed oscillator and the mixer. This is 
accomplished by means of the capacity- impedance- 
bridge method of coupling, a superheterodyne system 
brought out a year or two ago by Capt. Pressley of 
the Signal Corps, U. S. A. 

"The tubé C is connected as a long -wave oscil- 
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lator. The inductance of the bridge consists of two 
250 -turn honeycomb coils. with tap at (a). The 
capacity of the bridge is obtained from midget 
condensers to balance the two arms, and the feed - 
hack may be a honeycomb coil of 250 turns or less. 
The parallel circuit feeding into the tube is con- 
nected at (a) and (b). C3 is semi- variable and 
need not be touched after it is once adjusted. This 
fixed oscillator may be attached to any tuning cir- 
cuit as a frequency changer." 

MODEL C -7 SUPERHETERODYNE 
(Q. 2200) Mr. J. Hathaway, Weirsdale, Florida, 

asks as follows: 
Q. 1. I would like to construct the C -7 type 

superheterodyne receiver which. I am informed, has 
a high degree of efficiency and is very sensitive to 
weak signals. Any particulars regarding the con- 
struction of this receiver, also a list of parts which 

x 

osc 

TO LONG 

WAVE 
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Q.2I99 -B 
The conventional method of coupling an osciI- 
lator to the first detector in a superheterodyne 

receiver. 

I could use in the construction of this set, wherever 
it is impossible to make the instruments, will be 
greatly appreciated. 

A. 1. The Model C-7 receiver was at one time 
manufactured by the Norden -Hauck Co., 1617 Chest- 
nut St., Philadelphia, Pa. All information on this 
receiver published in these columns was kindly fur- 
nished by this company. The schematic wiring dia- 
gram will be found in Fig. Q 2200. 

List of Parts 
One cabinet, 40x8x8 inches; 
One panel, 40x8x1/4 inches; 
Eight binding posts; 
One heterodyne condenser, .0005 -mf.; 
One wavelength condenser, .00025 -mf.; 
Three midget condensers, .000045 -nif.; 
One oscillator coupler, as per specifications below; 
One output transformer, as per specifications; 
Two radio- frequency transformers, Type "C" only 

-E.I.S. special (or 1716's) ; 

Two audio- frequency transformers; 
Three "C" batteries, 4% volts; 
Three by -pass condensers, one .005 -mf., and two 

.001-mf.; 
One open jack; 
One grid leak, 2- megoltm; and grid condenser, 

.00025 -mf., with mounting; 
Three by -pass condensers, 1.0-mf.; 
Seven sockets 
60 ft. 'each N {o. 12 bus wire soft drawn tinned 

copper and No. 12 spaghetti, with necessary screws 
and- nuts. 

One filament switch; 
Two 4 -inch dials, and knobs; 
One antenna inductance (see below) ; 

Two master rheostats, one 7 -ohm and one 20 -ohm ; 

One fixed condenser, .01 -mf. ; 

One voltmeter, 0 -7, 0 -140 scale, and one am- 
meter, 0 -3 amps. (optional as extra equipment). 

Coil Specifications 
OSCILLATOR COUPLER: form is a 3%2 -inch 

tube, ;8 inch thick,- 2% inch long. Start i/a inch 
in from edge and wind 26 turns of No. 20 D.C.C. 

(Continued on page 915) 
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The E. I. S. model "C -7" superheterodyne receiver; constructional details of the various parts will be found in the text. Intermediate-fre - 

quency transformers, whose characteristic peaks are around 10,000 meters (R. C. A. 1716 will be satisfactory), may be employed. 
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lo o 
insider 

tht Christm Radio Set 

T HE equipment is as important as 

he set. The distance reach of a 

set depends a great deal on the tube 
in the detector socket. The over -all 

performance of a set depends very 

much on the tubes in every socket. 
The volume and tone quality you will 
get are dependent upon the tube in 
the last audio stage. In every point, 
the tubes are as important as the set. 

And everyone who realizes this in- 

sists on genuine RCA Radiotrons. 

The research laboratories of RCA, 
General Electric and Westinghouse 
have developed Radiotrons to new 
accomplishment, year by year. And 
the manufacturing skill of these same 
companies keeps RCA Radiotrons 
far in the lead in accurate making. 

6,Ytrg!&tra! 
Gift Id&s 
for Radio fins 
A -spare- Radiotron- genuine 
RCA Radiotron, of course -of 
the type he uses. 

A power Radiotron UX -112, 
UX -171 or UX -210 for bigger 
volume and finer tone. 

A special detector Radiotron 
UX -200 -A for storage battery 
sets -for longer distance reach. 

Ask any dealer all about 
these Radiotrons-hell tell you 
which to get. But be sure its a 

genuine RCA Radiotron, if its 
to be worthy of gift giving. 

Be sure, ,rben ana buy a Christmas radio 
set, that you are getting genuine RCA Radio - 
trans with tt. You can tell by the RCA mark 
inside the glass at the top. Or take out the 

tube, and look at Its bare. 

RADIO CORPORATION 
OF AMERICA 

New York Chicago 
San Francisco 

KCARad lotron 
MADE BY THE MAKERS OF THE RADIOLA 
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Years of 
Christmas Gift 

Joy! 
Buy this for all the family -a "B" elim- 
inator that does away with All "B" 
batteries and gives constant, unvarying 
power to any set up to 10 tubes using 
resistance, transformer or impedance 
coupling; one that will operate power 
tubes, too. 

Warren "B" 
Eliminator 
150, 90, 671/2, 45 and 221/2 volt taps 
give correct voltage with no variable 
resistances to worry you. Simple, com- 
pact. Free from distortion. No expen- 
sive tubes to burn out; no dangerous 
acids. Can not blow out receiver tubes 
from short circuit. Needs little more 
attention than your loud speaker; costs 
less than $1 per year to use; easier to 
hook up than a set of "B's ". Just plug 
into light socket and turn on the switch 
-get full tone, humless reception with- 
out fuss, worry or "B" battery expense. 
J. M. Smithson, Lacon, Ill., says -"Have 
put my WARREN 'B' to every test; find 
it more than claimed. Tried cheaper and 
more expensive eliminators -yours is the one 
to buy. Price is right ; quality can't be surpassed." 

Why Pay More Than $24.75 
$35 and up cannot buy more; less than 
$24.75 cannot buy near as much. WARREN "B" costs about the saine as two sets of "B's" and is built to last indefinitely; won- 
derfully well made of finest materials; beau- 
tifully finished in old gold -an eliminator 
you will boast about and proudly show to 
your friends. Shipped complete, all ready 
to use; no extras to buy. 110V; 60 cycle; 
A.C. Unconditionally guaranteed to do more than claimed or money back. If dealer can't supply send coupon for im- mediate shipment. Reference; Central National Bank, Peoria, Ill. 
WARREN ELECTRIC CO., 
Dept. M, Peoria, Ill. 

Warren Electric Co. 

Peoria, IlUnois. aid. 829.75 (check en 

In Ship at once, express 

closed.) 
C. O. D. for $24.75, plus slight 

o Ship at once, 
express charges. 

11 Send free literature. 

same ..... 
Address .. ......... .....State ..... 
City ................. 

Dealers - r"rite 
for proposition. 

I 
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Home -Made Coils for 
the Browning -Drake 

(Continued from page 822) 
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fort if the form is screwed to the work 
table or bench; for this purpose two clear- 
ance holes for wood screws are provided at 
the ends of the wooden base. If the con- 
structor has a large vise, he may clamp the 
base supporting the form in it while carrying 
out the winding. 

Before starting the winding, two or three 
strips of surgical plaster, or paper strips 
coated with common glue, are placed, evenly 
spaced, over each form, just as in the case 
of a "pickle- bottle" coil. These strips may 
be held in position by rubber bands slipped 
over their ends, or still better by push-pins 
pressed into the form. The latter method is 
preferable, since the pins locate the strips 
definitely, and no slipping is possible. 

To hold one end of the wire while the 
winding proceeds, a short nail or small wood 
screw is driven into the wooden base. A 
few turns of wire are taken around this, and 
when the winding is completed, the other 
end of the wire is fastened in a similar 
manner. 

The strips of tape are bent over the fin- 
ished layer of wire, after the drawing pins 
or rubber bands have been removed. The 
strips should be long enough to overlap 
about % -inch. Finally, the plaster strips are 
pressed down upon the wire, to bind well. 

The nuts are now taken off the bolts, and 
the coil, with the form blocks still in position, 
can be withdrawn from the base, which is 
clamped to the work - bench. The forms are 
freed and taken out by twisting them gently; 
if the wire has been wound with the right 
tension, and not too tightly, they will come 
out quite easily. The center of the coil, 
where the wires cross over, is bound with a 
few turns of thin cord, or tape, as before. 

The number of turns required for a given 
variable condenser must be determined by 
experiment; for a start, thirty to forty turns 
of No. 26 D.C.C. wire may be tried. Care 
must be taken when winding these coils to 
space the wires slightly on their forms, else 
the coil will bulge out at the center. 

This brings us to the final development 
the writer has in mind; a Browning -Drake 
equipped with tandem condensers. At the 
end of the rear condenser a R.F. transformer 
of the present -day type is carried (Fig. 17). 
Under the sub- panel, or anywhere else out 
of the way, lies the fieldless antenna coil. 

With one stroke, we have single- control, 
no more interference 'between coils, and a far more compact set : in short -the ideal 
Browning -Drake 1 It may yet prove the four -tuber of the future! 
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For $10 you can get the finest loud 
speaker that money can buy -the new, 
perfected Dulce -Tone, the unit that uti- 
lizes all the scientifically developed, 
time -tested reproducing elements of your phonograph. 

Dulce -Tone and your phonograph will 
improve the reception from any set. 
Greater volume, clearer tone, entire 
freedom from blare and distortion. 

Nothing to install. Simple to rise. 
Fully guaranteed. $10 at your dealer's 
or with the coupon. 

nntrr 

THE GENERAL INDUSTRIES CO. 
Formerly named 

THE GENERAL PHONOGRAPH MFG. CO. 
253 Taylor St., Elyria, Ohio 

Enclosed is $10 for my Dunce -Tone. If I'm not satisfied after 10 days' trial, I'll return it and get my money back. Name 
Street 
city State 

Heavy -Duty 
RADOHM 

fir Simple 
Control 
B-Battery 

Eliminator 
Asingle turn of the knob gives full resist- 
ance variation to control eliminator's out- put voltages. Permanent resistance as adjusted. Insulated for 1,500 volts. Ap- proved by Raytheon Laboratories. Outlasts eliminator. giving full efficiency from it. 

$2 at dealers, or from us. 

Central Radio Laboratories 
19 Keefe Ave., Milwaukee, Wis 
Canadian Representative -Irving NV. Levine. 

Montreal. 
Great Britain Represelllattvc--R. A. Rothermel 

Ltd. , London. 
Australian Representative -United Distributors, 

Ltd., Sydney. 
69 standard set makers use Centralab variable resistances. 

rl.11i0,llll 

11 1 
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10" 
p 

t.EMKII- 

FREE- OUR 84-PAGE CATA- 

LOGUE. FILLED WITH RADIO 
BARGAINS. WRITE TODAY! 
RANDOLPH RADIO CORP. 
180 N. UNION AV. Dept. 2 CHICAGO, ILL. 
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fhe new Balkitd'B" 
at $27s and the 
B alkite Tri cUe Charger furnish all radio 

powerfrom the light socket 

The NewBalkite Charger 
MODEL J. Has a low trickle 
charge rate and a high rate for 
rapid charging and heavy 
duty use. Can thus be used 
either as a trickle or as a high 
rate charger and combines 
their advantages. Noiseless. 
Large water capacity. Visible 
electrolyte level. Rates: with 
6 -volt battery, 2.5 and .5 am- 
peres; with 4 -volt battery, 
.8 and .2 amperes. Special 
model for 25-40 cycles with 
1.5 amperes high rate. Price 
$19.50. West of Rockies $20. 
(In Canada $27.50.) 

Balkite Combination 
When connected to the "A" 
battery this new Balkite 
Combination Radto Power 
Unit supplies automatic 
power to both "A" and B" 
circuits. Controlled by the 
filament switch already on 
your set. Entirely automatic 
in operation. Can be put 
either near the set or in a re- 
mote location. Will serve any 
set now using either 4 or 6- 
volt "A "batteries and requir- 
ing not more than 30 milli- 
amperes at 135 volts of "B" 
current - practically all sets 
of up to 8 tubes. Price 
$59.50. (In Canada $83.) 

All Balkite Radio Power 
Units operate from 110 -120 
volts AC current with models 
for both 60 and 50 cycles. The 
new Balkite Charger is also 
made in a special model for 

25-40 cycles. 

The light socket is your most con- into a light socket "A" power supply. 
venient source of radio power. Use With 4 -volt batteries it can be used 
it by adding the new Balkite "B" and as an intermittent charger, or as a 
the Balkite Trickle Charger to your trickle charger if a resistance is added. 
radio set. Both Balkite "B" and the Balkite 

Balkite "B" -the unique "B "power Trickle Charger are noiseless in oper- 
supply- eliminates `B" batteries en- ation. Both are permanent pieces of 
tirely and supplies `B" current from equipment, with nothing to renew or 
the light socket. The new Balkite replace. Other than a slight consump- 
"B " -W at $27.50 serves sets of 5 tubes tion of household current, their first 
or less requiring 67 to 90 volts, Bal- cost is the last. Both are built to con - 
kite "B"-X sets of up to 135 volts and form with standards set by the Un- 
8 tubes and Balkite "B"-Y any stand- derwriters' Laboratories. 
and set. Over 700,000 radio sets are already 

The Balkite Trickle Charger at $10 Balkite equipped. Make yours a light 
is probably the most socket receiver too by 
popular of all charg- adding these Balkite 
ers. Over 200,000 gheBalkite Units. Enjoy the 
were purchased dur- 1`Zadio Symphony Concerts pleasure of owning 
ing one season and with WALTER DAMROSCH a radio set always 
are now in service. In- and the NewYork Symphony ready to operate at 
stead of operating in- These concerts are broadcast its best. 
termittently at a high every other Saturday Evening. 

On intervening Saturdays, Mr. [Balkite "B "- W$27.50; 
rate, it operates con- Damrosch gives one of his "B " -X $42; "B " -Y $69; 

famous piano recitals. on Wag- Trickle Char er$10; West tinuously at a low ner's great Music Dramas. At g ' 

rate, thus automatic- 9 P.M. Eastern Standard Time, of Rockies $10.50. In 
' over a group of 13 stations: Canada,"B"-W$39;"B"- 

ally keeping the bat- WEAF, WEEI, WGR, WFI, X $59.50; "B " -Y $69; 
tery at full charge. In WCAE,WSAI,WTAM,WWJ, Trickle Charger $15.] WGN, WCCO, KSD, W DAY, 
effect it converts woc. Fansteel Products Co., 
your "A" battery Inc., North Chicago, Li. 

CAO 

Balkite 
radio Power Unils 

S FA F L N TE 

www.americanradiohistory.com

www.americanradiohistory.com


A Brief 
Study of 

Audio 
Ampi ¡f ication 

In the design of any amplifying device for 
use at audio frequencies, it should be kept in 
mind that the curve of voltage amplification 
against frequency should approximate as 
closely as possible a horizontal line, if true 
tone quality is to be preserved in the process 
of intensifying the audible notes. 

Since the purpose of amplification is to ef- 
fect a considerable increase in volume, the 
curve representing the character of amplifi- 
cation should be as high as possible as well 
as a straight line running in a horizontal 
direction. 

While it is a comparatively simple task to 
design a transformer to have a high and even 
amplification curve over any narrow fre- 
quency band, it is considerably more difficult 
to maintain the same degree of amplification 
at very low and very high frequencies as in 
the middle of the range. 

In order that a transformer may function 
efficiently at low frequencies, its input im- 
pedance must be high -several times the 
plate impedance of the tube at 100 cycles. 
This is accomplished in the General Radio 
Type 285 transformers by means of a core of 
large cross - section of high permeability steel 
and a primary coil of many turns. Proper 
coil design, avoiding excessive coil capacity 
and magnetic leakage prevents loss of notes 
above the middle register. 

Careful laboratory measurements of all 
General Radio Type 285. Audio Transformers 
show a high and comparatively flat curve 
over practically the entire section of the 
audio range covered by the human voice and 
musical instruments. 

It will be remembered by radio experi- 
menters whose interest in the science dates 
back to the early days of broadcasting, that 
in 1917 the General Radio Company brought 
out the first closed core transformer to be 
sold commercially. This instrument was the 
type 166. It established a new and higher 
standard of audio frequency transformer de- 
sign. Since that time the subject of ampli- 
fication has been exhaustively studied in the 
laboratories of the General Radio Company 
with the result that transformer design has 
been constantly improved and today the 
General Radio Company is universally recog- 
nized as an outstanding manufacturer of 
quality transformers. 
Tyne Ratio Prim 
285 1 to 6 $6.00 
285 -D 1 to 2.7 $6.00 
285 -L 1 to 2.1 $6.00 

Write for Catalog 925 

GENERAL RADIO CO. 
Cambridge, Mass. 

Standardize on 

GENERAL RADIO 
Parts and Accessories 
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Visible Radio Waves 
(Continued front page 791) 

1111,111, 11 .:1111111:111111111111,1111.1111111111111111111.111,1111,1111111111111111,11.11111111:1111111 

DESCRIPTION OF APPARATUS 
The apparatus itself is very simple. The 

action can be explained with reference to 
Fig. 1. At the left is shown a stationary 
radio transmitter, sending out waves of a 
known frequency, which is maintained 
irtually constant by means of a quartz - 

crystal- controlled master oscillator. Radio 
listeners are already familiar with crystal - 
controlled transmitters, as many broadcast- 
ing stations are now using them. The 
characteristic of the quartz oscillator is that 
its frequency of vibration is constant. In 
Fig. 1, therefore we have a constant -fre- 
quency transmitter with a known frequency 
previously determined by oscillograph meas- 
surements. So much for the transmitter. 

At. the right of Fig. 1 is shown the re- 
ceiver. A quartz- oscillator is employed in 
the receiver also for heterodyne purposes. 
The crystal at the receiver is ground to 
produce a frequency slightly different from 
that at the transmitter. Let us say that the 
difference is 1000 cycles per second. A 
heterodyne or beat note having a frequency 
of 1000 cycles will therefore be produced 
at the receiver. The heterodyne action has 
so often been explained in. connection with 
superheterodyne receivers that it seems un- 
necessary to explain it here. 

The 1000 -cycle beat note is amplified by 
an A.F. amplifier, the output of which is con- 
nected to a lamp, such as the telorama gas 
lamp used in radio -vision apparatus. The 
lamp, therefore, flashes 1000 times per 
second, once for each time that the trans- 
mitted wave is in phase with the wave pro- 
duced at the receiver. 

In front of the lamp is placed a synchron- 
ous shutter, driven by a motor and adjusted 
so that every time the lamp flashes light 
passes through a hole in the shutter and 
illuminates the screen. The shutter is main- 
tained in synchronism by means similar to 
those employed in radio- picture transmis- 
sion, or radio -vision apparatus. 

Now everything is working fine. The 
oscillations from the transmitter interfere 
with those of the heterodyning oscillator 
at the receiver, setting up a 1000 -cycle beat 
note, which causes the lamp to flash 1000 
times per second. Each flash of light passes 

. through an opening in the shutter and il- 
luminates the screen. Therefore, while all 
things remain constant, the screen remains 
illuminated. What happens when the entire 
receiver is moved toward or away from the 
transmitter ? We can answer this with re- 
ference to the curves, T, R, and H of Fig. 1. 

EFFECT OF VARYING DISTANCE 
T represents the transmitted frequency, 

and R the local frequency generated at the 
receiver. As..stated before, every time the 
two are in phase, a beat is produced and the 
lamp flashes. The two points A indicate 
where the two waves are in phase, and the 
curve H (obtained by combining curves T and 
R) shows the beat produced. Similarly the 
two points B indicate where the waves are 
otit of phase, at which instants the lamp is 

dark. 
With the apparatus adjusted so that the 

screen is illuminated, and with the receiver 
located at the point A', with respect to the 
transmitted wave, let it he assumed that at 
the instant shown the two currents are in 
phase, the lamp is lit, and a shutter open- 
ing is in front of the lamp. Now suppose 
the receiver is instantly shifted to B', one - 
half- wavelength nearer to the transmitter. 
The two currents would no longer be in 
phase, and the lamp would he dark. Of 
course, the heterodyne action would bring 
the two currents around in phase again and 
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Choose Your Cone 
Materials Carefully 
In Building Your Own 

3 Foot Cone 
,C/%ADE especially for cone type speak- 

ers, Q , ers, ALHAMBRA FON -O -TEX is 
used by practically all leading cone type 
speakers manufacturers. This remarkable 
material has no grain. hence no resonance 
point of its own; but resonates uniformly 
at all frequencies. 

Price 75c for a sheet 38 x 38 inches, 
large enough for a 3 foot cone. Ask your 
dealer. If he hasn't Alhambra FON -O- 
TEX we will supply you.-To the cost of 
the number of sheets you need, add $1 for 
packing and delivery charges. 

The SEYMOUR Co., Desk 100 
125 West 16th St. New York City 

ALHAMBRA 

FOR CONE TYPE LOUD SPEAKERS 

BuildIt Yourself 
Parts Complete 

ding Uni 
jJ^ 1 

In one evening and for 1/5 
retail cost you can build the 
fi 3 foot Cone eer. 
Marvellous tone 

Sp 
qualiakty; 

every instrument in an en 
tire symphony orchestra is 

clear, musical and distinct, even 
the very lowest. And the cost for 

ALL the parts -2 sheets Alhambra 
FON -O -TEX, Penn Back Rings, Unit Mount- 
ings, special Ambroid Cement and genuine 

Pint Sr UNIT 
designed especially for 3 foot Cone Speaker 
-is but $14.15. 

PENN Cone Speaker Unit is adjustable to 
the audio output of any set. Unit alone, $9.50. 

If your dealer cannot or will not get the parts for you, we 
will ship on receipt of price. Pamphlet, How to Build a 3 
foot Cone Speaker for $14.15." sent for 10c., stamps or coin. 

PENN RADIO SALES CO. 
104 Fifth Ave. Suite 2013 New York City 

Exclusive Selling Agents for G. R. Penn Mfg. Co., NewYork 

BROAOCAST/0J 

GtB Mingle with States- 
- men, Financiers, famous 

actresses, authors, w o r Id- 
renowned athletes, all the world's 

great. Attend World's Series ball 
games, National political conventions, 

mammoth prize fights, all as apart of your 
day's work! Be a BROADCASTER. A single 

large broadcast station of today employs SO to 80 
ppeçrsons -some of the fine broadcasting jobs pay 
$,250 and $300 a week. Radio easy to learn -I'll 
train you quickly in your spare time at home to hold 
any broadcast station position. FREE Employ- 
ment Service. Write today for Free Book giving 
details, no obligation. Address. J. E. Smith, Presi- dent, National Radio Institute, Dept. AB -99 
Washington, D. C. 

Amerñ 
II 

u`'" 
RA holesale RAD Owest n Lowest O 

BIG NEW 1927 
CATALOG-FREE 

Dealers, Agents, Set Builders -get our 
big 1927 Catalog -225 nationally advertised 
lines. Low money -saving prices! Largest 
most complete stock. Radio's latest develop- 
ments. Its FREE -send for your copy now. 
AMERICAN 

McGee Street. 
RADIO Kansas 

Ciitty, Mo. 
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Winsdor Wall or Table 
Type Cone Speaker 
Amazes Radio World 

Model 210 
(Pat. Applied 

For) 

The latest model Windsor Cone Loud- 
speaker has astonished the world of 
radio. In convenience, quality of recep- 
tion, and extremely low price, it far 
surpasses anything yet offered. The 
cone is 22 inches in diameter and is 
mounted on a sounding board which, 
in turn, is supported by an easel back. 
It can be hung up on the wall, as in the 
picture above, or stood upon any flat 
surface as shown in the picture below. 
It contains the famous Windsor loud- 
speaker unit noted for the extreme 
clarity and fidelity of reproduction. 

Model 210 
22-inch Cone 
Loudspeaker 
with sounding 
board and 
easel back. 

$1500 
(West of 

Rockies $18) 
(Pat. Applied For) 

Model 302 (Shown below) 
With Moulded Composition Horn Loud- 
speaker and 18 -inch Cone Loudspeaker. 

Rear view at left shows large compartment 
with ample space for batteries, battery 
charger, or battery eliminator, which are 
entirely concealed from view. Back is open 
for ventilation of batteries. 

At right is shown the Cone Loudspeaker,with 
its sounding hoard, which is quickly and 
easily removable, allowing instant access to 
all batteries, battery charger, battery elimina- 
tor or other equipment and wiring. 

(Pat. Applied For) 

Model 200 -with 22 -inch Cone Loudspeaker 
This Windsor Cone Loudspeaker Console is equipped with a 
22 -inch Windsor Cone Loudspeaker. Its top is 30" x 17" and 
is 29" high. The battery shelf provides ample space for bat- 
teries, charger, battery eliminator and other equipment. 

Beautifully finished in either Mahogany or Walnut. 

847 

$29 
Console 

with Cone 
Loudspeaker 

Ready for 
Set and 

Batteries 
(West of 

Rockies, $35) 

This is the Fastest Selling Line of 
Loudspeakers and Loudspeaker 
Consoles in the RadioWorld Today 

(Pat. Applied For) 

In this Windsor Console 
is combined both the 
Windsor Moulded Com- 

position Horn Loudspeaker and the 18- 
in. Windsor Cone Loudspeaker. The 
top is 30 in. x 17 in. and stands 29 in. 
high. Plenty of battery and equipment 
space is provided by large shelf in 
rear. Price, finished in 

4800 Mahogany or Walnut qa 

(West of Rockies, $55) 

Model 100 
with Moulded Composition 

Horn Loudspeaker or 1E. 
inch Cone Loudspeaker 

(Pat. Nov. 18, 1924) 

The quality of radio reception made possible by 
Windsor Cone and Horn Loudspeakers and Loud- 
speaker Consoles so far surpasses anything heard 
heretofore that it amazes and delights every radio 
enthusiast. The Windsor Line is so complete that 
everyone can find in it a loudspeaker, loudspeaker 
table, or loudspeaker console exactlyto fit their par- 
ticular needs. 

Above is shown a beautiful Windsor Loudspeaker Console, 
finished in either Walnut or Mahogany, which provides ample 

space on top for any radio set. The battery shelf beneath will accommo- 
date all necessary equipment. Equipped with either Moulded Compo- 
sition Horn or 16 -inch Cone Loudspeaker. Size: 38 in. $4 (J x 18 in., and 29 in. high. Price 

(West of Rockies, $42.50) 

To the right is shown the newest Windsor Loudspeaker Console. It is 
equipped with a 22 -inch Cone Loudspeaker and cabinet suitable for 
7 -inch radio panels up to 26 inches in length. Battery shelf provides ample 
space for all equipment. Beautifully finished in either 
Walnut or Mahogany. Price (without receiving set) . . $44óo 

(West of Rockies, $52.00) 

Note to Dealers; Write or wire today for details of 
the highly profitable Windsor line. 

Electrical Department 

(Pat. Applied For) 

Model 1000 
with 22 -inch Cone 

Loudspeaker 

WINDSOR FURNITURE COMPANY 
1410 Carroll Avenue CHICAGO, ILLINOIS 

Los Angeles Branch -917 Maple Avenue 
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istantone 
"Built By Craftsmen" 

a 
` 

ELECTRICALLY 
OPERATED! 

A 1 1 batteries eliminated. 
Simply plug into your AC light 
socket. Beautiful duo -tone solid 
walnut cabinet, highly finished. 
Panel control board is of metal, 
artistically decorated in duo - 
tone effect. Equipped with 
built -in speaker of great vol- 
ume and tone clarity. Five 
tubes. Two dial control. 

List Price Without Tubes 
Model E Console with Power Unit 

$325.00 
Model E Console without Power Unit 

$165.00 

THE DISTANTONE LINE 
In addition to the two models shown 
here, the Distantone line includes five - 
tube receivers of two and three dial 
control and five- and six -tube sets with 
single dial control, all tuned radio fre- 
quency. 

DISTRIBUTORS 
Write or wire us today for the 

Distantone proposition. 

DISTANTONE 
RADIOS, Inc. 

Lynbrook, Long Island, N. Y. 

TABLE MODEL E ( 
O 5 Tubes -2 Dials V 

Richly finished duo -tone cabinet 
and harmonizing panel. It is a 
receiver of great volume, superb 
tone and long distance. Over -all 
dimensions 20x10x9 inches. Wave 
length range 180 to 550 meters. 

the lamp would light ; but the shutter also 
is rotating, and the lamp would flash at a 
point midway between the shutter openings, 
and the screen would be dark. In other . 

words, at the point A' the screen would be 
illuminated, and at the point B' it would be 
dark. As the receiver is slowly moved to- 
ward B' the screen would gradually become 
dark, and would gradually light up again 
as the receiver was moved another half - 
wavelength toward the transmitter. 

A mechanical analogy of the action is 
illustrated in Fig. 1A. The rack C' re- 
presents the transmitted wave C of Fig. 
1 ; it is moving from left to right. The 
gear wheel W represents the local oscillation 
generated at the receiver ; it rotates as the 
rack moves and its teeth are in phase or in 
mesh with those of the rack. Now suppose 
the wheel W is moved one- half -tooth (one - 
half- wavelength) to the left, without chang- 
ing its speed of revolution. What happens? 
The teeth are no longer in mesh ; they ride 
on top of each other. They are out of phase, 

f % í//ii'r % .. //y%%/ 
FIG. I -A 

In this mechanical analogy C1 represents the 
transmitter wave and W, the local oscillations 

as shown in Fig. 1 on page 791. 

in other words. Moving another distance of 
one -half -tooth to the left brings them in 
phase again. One "wavelength" is jumped. 

The same is true in the radio apparatus; 
moving the receiver nearer to the trans- 
mitter has the same effect as though the 
transmitter- frequency were being increased. 
Moving away has the effect of decreasing 
the transmitter- frequency. The screen in- 
dicates a cycle of light and darkness every 
time a distance of one wavelength is passed. 

PRACTICAL APPLICATIONS 
Suppose the receiver to be carried in an 

airplane or ship, as illustrated in Fig. 2. 
Every time the plane travels a distance of 
one wavelength the screen passes through 
one cycle of light and darkness ; and by 
recording the number of cycles on suitable 
apparatus, the aviator can determine his 
speed and location with respect to the trans- 
mitter. In radio- controlled apparatus, the 
transmitter may be placed on the controlled 
device, and the receiver remain stationary. 
The effect would be the same. In this way 
the device under control can be sent out and 
its speed and location can be determined at 
the receiver. 

By traveling in a circle around the trans- 
mitter, in such a way that the screen re- 
mains illuminated, the exact shape of the 
wave front might be plotted. It would be 
interesting to note what effect obstructions 
have on the wave front. 

WAVE- PROPAGATION MEASUREMENTS 
By traveling directly toward, or away 

from, the transmitter a distance of, say, 
1000 wavelengths, as indicated by the light 
and dark cycles on the screen, measuring 
the distance and dividing by 1000, the wave- 
length can be very accurately determined. 
Knowing the frequency, the speed of pro- 
pagation of radio waves can be determined. 
Methods now in use for measuring wave- 
lengths employ some kind of standing -wave 
system on metallic conductors, which may 
not give the true length of the waves in 
open space. 

It would be interesting to note if the 
velocity of the waves travelling east and 
west is the sane as it is north and south ; 
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"The Voice from the Sky" 
Loud Speaker 

"THE MOST 
BEAUTIFUL 

SPEAKER IN 
THE MARKET." 

-different from any 
other. 

The "Voice From 
the Sky" speaker is 
scientifically c o n - 

structed, cast in one 
solid piece, of ma- 
terials which have 
the property to elim- 
inate useless noises. 
It produces a clear, 
soft, and pleasant 
acoustical rendition 
in a manner not yet 
attained by any 
other loud speaker. 
Overall height 24 ". 
Bell diameter 12 ". 
Finished in walnut, 
mahogany. 

"No 
List Price, $30 Vibration" 
Write for further information and discounts 

MANUFACTURED BY 
Florentine Art Productions, Inc., 

838 W. Austin Avenue Chicago, Ill. 

Write For 

rightS 
Radio 

Economy Catalol 
Hampton- Wright Makes 

Fine Radio Reception 
Possible These Cold Nights 
The Thousands of efficient parts and sets 
listed in the great catalog mean BETTER 
RADIO. Write for this free book -see 
for yourself how easy it is to have fine 
radio. 

SPECIFY CATALOG No. B -8 

Hampton Wright 
P. O. Box 181 

Indianapolis, Ind. 

Most 
amazing battery 

value ever 
offered! A gen- 

uine World 6 -volt 
Radio "A" Bat- 

tery with 25 ampere 
capacity for only $51 It is just the thing for 

Trickle charger. Fa- 
moos World Quality as- 

sured. Equipped with 

Solid Rubber Case 
An assurance against acid and 
leakage. Order shipped same 
day - subject to your examina- 
tion on arrival. Extra offer: 6 %p 
discount for cash in full with 
order. ACT TODAY! 

STORAGE 
RADIO 

"A" BATTERY 5.00 
C. O. D 

Send No Money 

1219 S. Wabash Ave. Dept. 110 Chieago, III. 
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AB6C 
Socket Lwcr 

Kodel Transifiers operate any 
receiver direct from the light 
socket. Eliminate all batter- 
ies. Give increased volume, 
a purer richer tone. Last in- 
definitely. Five models for 
all sets and all currents. 

Model 15 "A & B "-4 or 
6 volts "A" current 
22% to 180 volts "B's 

Model 10 "A "-4 or 6 
volts "A" current for 
sets up to 8 tubes 

Model 61 "B" - The 
most popular elimina- 
tor for 5 and 6 tube 
sets 

Model 10 "B"-2214 to 
180 volts "B" current; 
4 to 12 volts "C" cur- 
rent -for any size set. 

Model 63 "B" -for use 
on 110 or 220 volt di- 
rect current circuits- 

$65.00 

42.50 

28.50 

42.50 

25.00 
Prices Do Not Include Tubes 

(TfieJVewTripleDnty 

KDMÔ1RGER 
Fast 5- ampere charging rate. 
Rejuvenates radio tubes. Sup- 
plies A. C. filament current. 
Fully charges the average 
"A" battery overnight, also 
charges "B" batteries. Sev- 
eral new exclusive features 
make it radió's most efficient 
battery charger. 
The World's Most Popular 
Battery Charger. More than 
500,000 already in use. 
Price, complete $19.50 r 

Makea 
Power Unit 
of your radio battery 
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S1 
TRICKLE CHARGERS 

You can make an efficient light socket 
"A" power unit of your present radio 
battery. Merely connect either of the 
Silite Trickle Chargers to your battery 
and plug it into the light socket. That's 
all there is to it. Left permanently on 
charge, your battery remains always at 
peak power, ready to deliver a full charge 
of live, powerful current to the set You 
may obtain either of the two models from 
your nearest radio dealer, or write direct 
for full information. 
Silite Trickle Charger, gives .6 ampere charging rate. For 
any average size set. Absolutely noiseless. Complete.. 
Silite Homcharger. In addition to .6 ampere rate, gives 
booster charge of 2jß -3 amperes. For very large sets. Ab- $19.50 
solutely noiseless. Price complete 

$10.00 

lhe Kodel Radio Corporation. 
CINCINNATI ' OHIO 

KODEL 
POWER SPECIALISTS SINCE 1912 
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'Ever heard a 
real receiver? 

Have YOU ever heard a radio set that 
made you lie back, light up your favorite 
pipe, and say "This is the life "? When 
you've listened to a symphony over the 
radio, haven't you always felt that it 
would be just .a bit clearer if you were in 
the concert hall? 

Have you ever heard a Silver- Marshall 
Shielded Six "doing its stuff "? It is 
guaranteed to give you better reproduc- 
tion than you've ever heard. With the 
Six, you actually feel the vibration when 
you hear a cello or an organ -the timbre 
of a violin is true -a piano sounds as it 
should. And on a full orchestra -well, 
just ask the man who's built one about 
tone quality -he'll probably overwhelm 
you with enthusiasm. 

You can put it together on the living - 
room table with three tools in three hours, 
and the same evening bring in stations 
local and distant with uncanny ease - 
with only two dials. You can buy every 
part needed for the Shielded Six solidly 
packed in a wooden kit- box -everything 
necessary except cabinet and accessories. 
Just ask for the 630 kit -it costs $95.00 
-and it will build a set you can't dupli- 
cate for $200, factory built. Or if you 
have some parts, you can get the Essen- 
tial Kit, No. 633, for $45.00. 

And remember -when you build a 

Shielded Six you're getting a set with 
years of research work behind its design, 
with every part laboratory tested. You're 
getting a guarantee that its tone quality 
is beyond ,compare. Radio Broadcast, 
Radio Age, Radio News, The Citizen's 
Radio Call Book, all and more, have 
verified these claims -have endorsed the 
Shielded Six unqualifiedly. 

Do You Know the Secret of 
Quality Reproduction? 

Have you your copy of "The Secret 
of Quality "? This book tells you simply 
and concisely how to get the most out 
of your audio amplifier -how to get real 
quality. It contains laboratory data 
never before available even to many 
manufacturers. It is the only authori- 
tative treatise on all types of audio am- 
plification written in non -technic =l langu- 
age ever published. 

It's free! Ask your dealer for a copy. 

Prices 10% higher west of the 
Rockies. 

SILVER -MARSHALL, Inc. 
848 W. Jackson Blvd. 

Chicago, U.S.A. 

and if the earth's motion through space 
has any effect on radio wave propagation. 

By the way, has it occurred to you that 
static will have little effect on this ap- 
paratus ? Only the static waves that are 
in phase with the transmitted wave will get 
through the shutter in the form of light ; 

static out of phase with the signal will 
cause the lamp to flash midway between 
the shutter openings, and will not affect the 
screen. The effect of static is therefore re- 
duced fully 50 %. Interesting possibilities ! 

Technical details of the apparatus, such 
as the quartz- oscillators and the synchronous 
shutters, have been purposely left out to avoid 
confusion in the reader's mind. Both have 
been fully described in previous issues of 
RADIO NEWS. 

Broadcasting Time 
Signals 

(Continued d from page 79 0...) 

the time signal is received. This radio am- 
plifier is connected in the manner illustrated 
in the accompanying diagram. 

The 220 -volt "B" circuit records the be- 
havior of the photo -electric cell which, under 
strong light, consumes only 10 milliamperes 
of current. On the other hand, when the 
electrical resistance of the cell is multiplied, 
clue to darkness when the pendulum swings 
across the slit, the current follows the path 
of least resistance- through the grid leak. 
This produces an increased current through 
the 20,000 -ohm relay, with the result that 
the magnet draws over the armature. When 
the cell again is illuminated, the current 
flows through it, thus releasing the arma- 
ture of the relay. 

The circuit from the points of the relay 
may then pass through a recording device. 
A sounder is employed for increasing the 
audibility of the action of the relay. Also 
a circuit from these points passes through 
the pen . magnet of the chronograph, thus 
permitting the making of records, on the 
sheet of the time -recording device, showing 
the variations of the pendulum. The tele- 
graph key (when depressed) inserted in this 
circuit, affords extra signals for the pen, re- 
quired in testing timepieces in the laboratory. 
A special push -switch operates the chrono- 
graph. drum through a 1 /10- horsepower in- 
duction motor. 

"The object of this apparatus," states Mr. 
Gould, the inventor, "is to demonstrate a 
method of obtaining regular time signals 
from a pendulum without actual mechanical 
contact. The action of the photo- electric 
cell and of the amplifying electron tubes is 
practically instantaneous ; such variations as 
may occur probably being due to the irregu- 
lar action of the relay. This relay is of 
a sensitive type, having 20,000 ohms resist- 
ance, so that at 200 volts it requires only 
10 milliamperes to operate it." 

PICKING UP DISTANCE 
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FLEXIBLE 
CELATSITE 

Flexible, stranded wire f o r 
point -to -point and sub -panel wiring. Non -inflammable 
"spaghetti" covering. 
In black, yellow, green, 
red and brown; a color 
for each circuit. Put up in 25 -foot coils. 

The Original Celatsite -a tinned, copper bus bar wire 
with non - inflammable "spaghetti" 
covering for hook -ups. 5 colors; 
30 -inch lengths. 
Celatsite Battery Cable -a silk- covered cable 
of vari- colored Flexible 
Celatsite wires,for con- 
necting batteriesto set. Prevents 

"blowing" of tubes; 
gives your set an 
orderly appearance. 
We also offer the highest grade of "spa ghetti" tubing for Nos. 10 to 18 wires. 
5 colors; 30 -inch lengths. 

Stranded Enameled Antenna 
Best outdoor antenna you can 
buy. 7 strands of enameled 
copper wire; maximum sur- 
face for reception. Prevents 
corrosion a n d consequent 
weak signals. 
Send for folder 

THE ACME WIRE CO., DEPT. D 
NEW HAVEN, CONN. 

ACM 
MAKES BETTER RADIO 

to put 
MAR -CO Dials on your 
set, is to add supreme 
accuracy and responsive 
tuning. to put it off, is to miss 
the best your set can give. 

AM?CO DIALS 

Rubber Covered Insulators 

Neat and efficient. For antenna, ground and 
for lead in wires. Small screw starts readily 
and makes finished job. Great improvement ove 
ordinary large, unsightly insulators. They keel 
the wires in place and out of the way. Packen 
10 in a box, 25c at your dealers or direct from us. 

CULVER -STEARNS MFG. CO. 
Worcester, Mass., U. S. A. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N. Y. C. 
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Cooper 
J 

The "A" Battery is gone - - - 

- forever! 
/O W you can enjoy radio J 1 without having to put up with 

the inconveniences caused by the 
storage "A" battery, for the "A" 
battery has been totally eliminated 
as a radio necessity. 

The Cooper "A" Eliminator actu- 
ally eliminates the "A" battery with 
all its messy watering and charging. 
Just plug the Cooper "A" Elimi- 
nator into the light socket and turn 
on the set . . . a simple throw of 
a switch and the current is on . . . 

tumble back the switch and the 

Good radio dealers in most 
cities have the Cooper "A' 
Eliminator on display, $87.50 
(tubes extra); slightly higher 
West of the Rockies. 

current is off ... supplies up to 2% 
amperes of current, enough to op- 
erate any make of receiver using up 
to ten six -volt tubes. 

The Cooper "A" Eliminator is 
not a power unit. It employs no 
trickle charger. It needs no atten- 
tion of any kind . . no batteries to 
water . . no acids or liquids to re- 
place . . operates purely on a recti- 
fication and filtration principle . . . 

creates noiseless, distortionless 
filament current direct from the 
house lighting system. 

This Free Booklet 
Tells the Story 

We have prepared a very com- 
plete folder describing the 
Cooper "A" Eliminator and 
the principle upon which it is 
built. May we send it to you? 

DEALERS -JOBBERS 
The Cooper "A" Eliminator is the only 
device of its kind oy the market. It is 
new in principle -has no competition. 
Limited distribution and full protection 
to trade outlets insure legitimate profit. 
Write for full particulars of our exclusive 
proposition 

THE COOPER CORPORATION 
Radio Division -Dep't N 

CINCINNATI, OHIO 
Founded 1904 -Factories, Cincinnati and Findlay, 0 
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Radio Ops See 
Foreign Lands 

Radio operators on ships 
have marvelous opportunity 
for travel and adventure. 
They earn good pay -in ad- 
dition to board and sleeping 
quarters. 

Study at home now for 
voyage next summer. 

r1111,,,,,1,1.,,1111..1,111,1 ,,,,, , , .,,, ,,.. , , ,, ,1, ,,111,,,1,,,1111,1,1,1,,,,,,1,1,,,,,. 

A Versatile 
Superheterodyne 
(Continued from page 817) 
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I f higher voltages are used on the Ultra - 
dyne oscillator, the employment of a larger 
tube and the use of a "C" battery to bias 
the grid will overcome this difficulty. A 
thorough try -out of this "Ultradyne modula- 
tion" system will well repay the builder ; for 
the circuit has wonderful possibilities and, 
as here developed, represents one of the best 
methods of reception in use at the present 
tinge, especially on weak signals. 

The detector circuit used for the first 
tube can be the usual one, employing a 
condenser and leak for rectification, or it 
may incorporate the use of a "C" battery. 

INPUT FILTER FOR THE AUDIO STAGE 

DET. 
R, Rz 

INPUT 

FIG. I2 -B 

OUTPUT 
TO AMP 

OR PHONES. 

+g 

A filter for the input of the audio power stage. 
The values are; Cl, .001 -mf. to 006 -mf.; C2, 
.0001 -mf. to .0002 -mf.; L, 100 millihenrys; R1 
and R2, 12,000 ohms fixed, Cl should be ad- 

justed carefully. 

Either system will produce probably equal 
a results if handled properly. It will be 

noticed that the Ultradyne does not employ 
either. 

INTERMEDIATE -FREQUENCY TRANS- 
FORMERS 

The intermediate amplifier may be any 
standard make or construction. However, 
care should be taken to select transformers 
having charted curves so there will be no 
guesswork in their use. Those made to 
work on between 3000 and 5000 meters 
wavelength (100 to 60 kilocycles) are re- 
commended. They may be either iron or 
air -core : the writer is inclined to believe 
that air -core transformers, properly designed 
to allow a sufficiently wide wave band to 
pass, are less liable to produce distortion. 

If the Ultradyne circuit is used, the input 
transformer should be shunted by a fixed 
condenser. Satisfactory results will probably 
not be obtained without it. 

About 45 volts will be found most prac- 
tical for the intermediate amplifiers in 
general use. Higher voltages require much 
care and discretion, so keep them as low as 
consistent with good volume and amplifica- 
tion. 

The second detector circuit (Figs. 10 and 
11) may be any of the conventional arrange- 
ments. Take caution to have it properly 
biased, by the use of either a "C" battery 
or a proper leak. For this second detector 
the writer favors the "C" battery method 
for better tonal quality, and for handling 
large amounts of current. 

OSCILLATOR UNIT 
The oscillator circuits (Figs. 7, 8, and 9) 

are typical and, whatever circuit is chosen, 
tests should be macle to determine whether 

Radio Institute of America 
-world's oldest radio school 
-offers Home Study Courses 
that qualify you to pass the 
U. S. Government Commer- 
cial or Amateur License ex- 
aminations. 

Radio Institute conducts a special 
technicians' course for radio deal- 
ers, jobbers and service men. Write 
for booklet. 

RADIO INSTITUTE 
OF AMERICA 

formerly Marconi Institute 
Established in 1909 

324 Broadway, New York City 

Mail coupon for complete 
description of course. 

1 CUT HERE - - 
Radio Institute of America 
324 Broadway, NewYork City 

Please send me your free booklet. 
I am interested in the radio course which 

prepares for the Government Commercial, 
Broadcast or Amateur License. 

I am interested in the technicians' course 
for jobbers, dealers and service men. 

Name 
Address. 

OSCILLATOR COUPLING 

FIG. 13 

Showing one method of coupling the first detec- 
tor to the oscillator. 
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Tr0'rles / gone forever! 
FULLY 90% of all radio trouble is 

battery trouble. Don't buy any 
more bothersome, mussy, expensive "B" 
batteries. Use a VELVETONE- operate 
your set from the light socket, and 
enjoy better radio reception. 

VELVETONE is the new improved "B" 
battery eliminator. It employs an ex- 
clusive principle which positively in- 
sures a maximum of smooth "B" current 
at all times -free from hum or distor- 
tion. VELVETONE gives more volume 
and improves the tonal quality of all 
reception. It never runs down -always 
operating at peak efficiency to bring in 
weak and distant stations without strain 
on tubes. 

VELVETONE is designed to give any 
voltage desired. It is guaranteed to 
operate any receiving set satisfactorily 
-no matter what style or number of 
tubes -or money refunded. Will last 
indefinitely -no working parts to get 
out of order, wear or be replaced. Price 
$31.95, installed complete. Write to- 

day for descriptive liter- 
ature, giving name of 
your radio dealer. 

OUTPUT 
LINE 1115V-A C. 

l0 mils. 175 
20 mils. 163 
30 mils. 153 
40 mils. 143 
50 mils. 132 
60 mils. 123 
70 mils. 114 
80 mils. 106 

DEALERS: 
Write or wire for our attrac- 
tive selling offer for your 
territory. 

General Distributors 
VELVETONE COMPANY 

3729 Avalon Blvd., Los Angeles, Calif. 

VE E 
" B " B AT T F RY E L I M I NAT 0 R 

"2"he Heart f the Radio" 

1 PERFECT FILAMENT CONTROL %I 

{ } 

5 } 
ti 

r` 8aa C% 
am al- Electric Controlling Apparatus 

287 Greenfield Avenue Milwaukee, Wis. 

Provides complete 
noiseless filament con- 
trol for all radio tubes 
withoutchangeof con- 
nections. Metal parts 
are nickel plated. One 
hole mounting. Self 
contained switch opens 
battery circuit when 
desired. 

ti 

ti 
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Only Karas 
has been able 
to solve the vital 
problem of auto- 
matic tuning at 
every dial setting 
through the mar- 
velously efficient 
Karas Equamatic 
5 -Tube Sen- 
sation. 

Essential Parts of the Karas 
Equámatic Sensation 

KARAS EQUAMATIC IN- 
DUCTANCE COILS are 
packed three in a cartel), 
and come to you with com- 
plete manual of simple dia- 
grams and instructions, all 
necessary nuts, screws and 
binding posts, ready for 
mounting in your receiver. 
Price, set of three coils, $12. 

KARAS ORTHO- 
METRIC CONDENSERS 

three of which 
are used in the 
Equamatic Re- 
ceiver, have spe- 
c i a 1 extended shafts upon 
which to mount 

theprimary coils 
of the Induct- 

ances. Price, each $7.00 

KARAS HARMONIK 
IO EAUD 

AMPLIFYING 
TRANSFORMERS 

are essential to the 
tone quality success of 
the Equamatic Receiv- 
er. Two of these are 
used for the two stag- 
es of audio frequency 
amplification. Price. 
each, $7.00 

KARAS EQUAMATIC RETARD 
CO eL 

wo of which are used, were espe- 

cially for the Equamatic System. Price. 
each, ..... $1.00 

KARAS EQUA- 
MATIC SUB - 
PANEL BRACK- 
ETS. To insure 
the necessary ex- 
act positions of 
primary and sec- 
ondary coils these 
brackets are es- 
sential. Price, set 

of three, 70e. 

KARAS MICROMETRIC DIAL. It has a 
63 to 1 vernier and tunes to 1 /1000 of an 
inch. The gear arrangement by which this 
is accomplished is a real achievement -there 
are no friction gears or cams to work loose 
-yet Micrometrles turn easily with a 
liquid -like smoothness that is brand new 
and is a surprise to even the most ex- 
perienced fan. Supplied in 180 or 360 de- 
gree types. Gold inlay markings. Genuine 
Bakelite. Price, 3.50. 

853 

AA= Oscillation Point 
B B = Karas Equamatic System 
CC = Varìometer System with 

part of primary on secondary 
coil and part on separate 

coil attached to con- 
denser shaft 

Equamatic System Licensed Under King Patents Pending. 

i1 HE Karas Equamatic 5 Tube Sensation -the talk of all of the great national radio exhibitions - 
the most discussed set in the pages of leading radio publications -is the only receiver which 
accomplishes automatic tuning at every wave length setting of the dials. Only Karas has 

been able to solve the problem in a simple, practical, automatic manner. 
What does the Equamatic Receiver Accomplish? 

The Equamatic System provides a CONTINUOUS 
MAXIMUM and an absolutely EQUAL TRANSFER 
OF ENERGY between primary and secondary in- 
ductances AT ALL WAVE LENGTHS._ It utilizes 
a coupling system that is absolutely unique in the 
entire field of radio engineering. Because of this 
feature the Karas Equamatic actually delivers from 
five tubes results that heretofore have only been 
possible with six or seven tubes. Its volume is tre- 
mendous. Its selectivity is sensational. - Its clear, 
pure, rich, sonorous tones are a revelation. And all 
because the Equamatic System, utilizing Karas pre- 
cision -built parts, has been brought to a peak of 
operating efficiency that will not be found in any 
other receiver regardless of price, type of circuit or 
number of tubes. 

What is Meant by High Efficiency in the 
Equamatic? 

Other circuits have been called highly efficient in 
the past, and even today remarkable claims are 
made for the operating efficiency of certain receiv- 
ers. What constitutes this much to be desired peak 
point in receiver operation? 

Radio engineers are agreed that the radio fre- 
quency tubes in a tuned radio frequency receiver 
are at highest efficiency when just below their oscil- 
lation point. The problem in such receivers always 
has been to keep the R.Ì:'. tubes at this point by con- 
tinuously maintaining an equal transfer of energy 
between primary and secondary coils. Until the 
Equamatic System was invented no one had ever 
done this, although there had been several make- 
shift attempts to reach the desired goal. 

The Story Told in Graphic Form 
Study the curve chart reproduced above. It is a 

graphic picture of the oscillation curve of a radio 
frequency tube, designated by the line AA. Natur- 
ally you will find the highest operating efficiency of 
radio frequency tubes indicated by a line, BB, ex- 
actly parallel to it, and directly above the line AA. 
Tests have shown that this line, BB, also indicates 
the exact efficiency of the radio frequency tubes in 
the Karas Equamatic Sensation -just below the os- 
cillation point, WHERE EVERY TUBE IS MOST 
EFFICIENT. And the Karas Equamatic maintains 
this peak efficiency at every wave length setting of 
the dials -not at certain points in the broadcast 
waveband, BUT AT EVERY DIAL SETTING BE- 
TWEEN 200 and 600 METERS. 

Other Sets Vastly Less Efficient 
To give you a graphic idea how much less efficient 

are other types of receivers we have plotted the 
curve of a typical set using the variometer system. 
In these sets part of the primary coil is carried on 
the secondary, where it cannot possibly be varied, 
and part of it is carried on a separate coil mounted 
on the condenser shaft. The curve of 
operating efficiency of the radio fre- 
quency tubes in such sets is shown by 
the variable curved line CC. Note how 
far from peak efficiency such sets 
must be except at one or two points! 

The variometer type of design can- 
not possibly offer the efficiency of the 
Karas Equamatic System because it 
does not provide a continuously equal 
and constantly maintained transfer of 
energy between primary and second- 
ary inductances at every wave length 
setting of the dials -a thing abso- 
lutely essential if highest efficiency is 
to be secured. 

The Problem Solved Only by the Equamatic 
In the Equamatic System the primary coils are 

entirely separate from the secondaries. They are 
attached to the shafts of the condensers, in a way 
to make them adjustable in their relation both to the 
condenser shafts and to the secondary coils. The 
secondaries are adjustable to any desired angle in 
relation to the primaries and also as to their de- 
gree of coupling with the primaries. By means of 
this method of mounting the inductances, the pri- 
maries are AUTOMATICALLY, CONSTANTLY and 
CONTINUOUSLY VARIED at a definite, ever- chang- 
ing rate of variation, with the turning of the con- 
denser dials. This is the means by which an abso- 
lutely exact amount of coupling at every wave 
length setting is provided -the precise amount nec- 
essary to deliver to the secondary coils exactly the 
quantity of energy required to cause the radio fre- 
quency tubes to operate constantly at their very 
peak of efficiency -as shown by the line BB, just 
above the oscillation curve AA. So efficient is the 
Karas Equamatic that when once correctly adjust- 
ed it positively cannot and will not oscillate in the 
slightest at any frequency between 200 and 600 me- 
ters, yet the slightest increase in filament voltage 
will throw the tubes into instant oscillation. 

Not only is the Karas Equamatic the most effi- 
cient receiver you can possibly build, but it has also 
a selectivity, purity of tone and a volume that you 
can get with no other receiver. It is extremely 
simple to operate. You will be able to spend far 
more time listening to the programs with your 
Karas Equamatic and far less in locating the sta- 
tions you wish to hear than with any other receiver. 
And last, but not least, the Equamatic is extremely 
easy to build. 

Easy to Build with Karas Parts 
Karas has taken all of the bother out of building this powerful, 

full -toned, sensitive receiver by making its assembly a pleasant 
job for some convenient evening when you have an hour or so. We 
furnish complete layouts for panel and subpanel -simple, easily 
understood instructions for the placing of every part and the wir- 
ing of the receiver. A complete manual of simple wiring diagrams 
and full directions for building the Equamatic is packed with 
each set of three Karas Inductance Coils, together with all ser- 
essary nuts, screws and binding posts for building the complete 
receiver. You should use Karas parts in building the Equamatic 
wherever they are specified because this remarkable receiver was 
designed especially for these famous parts, and will operate at 
its highest efficiency only when they are used. 

To build the Equamatic you will need the Karas parts listed 
in the coupon, plus certain other standard parts easily obtainable 
anywhere. If your dealer cannot supply you with Karas parts for 
your Equamatic you may order direct from us by filling out and 
mailing the coupon below. SEND NO MONEY. Tust hand the 
postman the price of the parts plus a few cents postage. Then 
build the set and have the receiver you have always wished you 
might own! Order the Rams parts today from your dealer or from 
us. Act now, while this page is before you. Learn for yourself 
how marvelously better the Raras Equamatic Receiver really is. 

KARAS ELECTRIC CO. 
1121 ASSOCIATION BUILDING, CHICAGO 

KARAS ELECTRIC CO. 
1121 Association Building, Chicago, Illinois 
Please send me set of 3 Equamatic Inductance Coils, $12.00; 3 special Orthe- 
metric Condensers with extended shafts, $7.00 each; 3 Micrometric Vernier 
Dials, $3.50 each; 2 Harmonik Audio Transformers, $7.00 each; 2 Equa- 
matic Retard Coils. $1.00 each; and 3 sub -panel brackets, 70e, for which I 
will pay postman $60.20, plus postage, upon delivery. It is understood that 
I have the privilege of returning any of this apparatus for full refund any 
time within 30 days if it does not prove entirely satisfactory. 

NAME 
ADDRESS 
CITY STATT 

(If cash accompanies order we will ship postpaid) 
IMO 
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AMSCO METALOID 
GRID GATES & RES-ISTORS 

Microphotogram of 
Colloidal AMSCO 
metaloid element. 
"Smooth, unbroken 
and silent." 

Microphotogram of 
typical crystalline 
metallic element. "Jag- 
ged and noisy." 

SILENT 
ACCU RATE 

PERMANENT 
HE secret of AMSCO excellence 
is in the changeless AMSCO 

METALOID resistance element. It is 
COLLOIDAL -smooth, stable, never 
varying with age, moisture or usage - 
superseding crystalline forms, with their 
jagged, noisy pathway to the current. 

The element is fused into glass, and con- 
tact made by a welded joint, spun to 
the exterior cap. The large element, many 
times the size ofinferior metallic resistors, 
will dissipate two watts of power with a 
50o per cent margin of safe overload. 

AMSCO Metallic Grid Gates and Re- 
sistors are standard specification for fine 
Radio Receivers, and Battery Elimina- 
tors requiring high watt dissipation. 

AMSCO Accuracy is guaranteed within 
five per cent of rated value -Silent opera- 
tion guaranteed without qualification. 
Insist upon AMSCO Metaloids. 

AMSCO PRODUCTS, INC. 
Broome and Lafayette Streets, N. Y. C. 

Write for Zeh Bouck's 
monograph on R. C. 
Amplification. Also 
leaflets describing 
AMSCO Allocating 
Condensers, single, 
siamese, and three-gan g - allocating by fre- 
quencies, wavelengths 
or capacity variations. 

4e- 

CARTER "Midget" Rheostat with 
Filament Switch 

1 

First and ONLY battery, switch and rheostat in one. As 
soon as knob is turned from "off" -the filament circuit is 
closed. Eliminates one knob from panel, simplifying opera- 
tion and conserving space. A big advance in radio construc- 
tion. Made in all resistances including all R. M. A. Stand- 
ards. Specified in Hammarlund- Roberts and other circuits. 

Any dealer can supply 
Canada: Carter Radio Ca.. Limited. Toronto 

2 ohm* 20 ohm* 
3 ohm* 25 ohm 
6 ohm* 30 ohm* 

0:1a1; 
a 10 ohm* 40 ohm 

15 ohm 50 ohm* 
75 ohm* 

*R.M.A. Standard 

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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or not it oscillates vigorously over the entire 
scale of wavelengths used. Some of the cir- 
cuits are bad for hand capacity ; especially 
those having no ground or zero potential 
connection to the rotor plates of the variable 
condenser. Circuits with the "A -" going 
to the rotor will generally be free from this 
effect. Figs. 13 and. 14 show two methods of 
effecting a coupling between the oscillator 
and tuner_ for the superheterodyne. It does 
not particularly matter whether a loop is 
pulled out of the tuner and carried over to 
the oscillator or whether a loop is taken 
out of the oscillator and carried over to the 
tuner. 

OSCILLATOR COUPLING 

iT DET. ig 
' W 

5C. 

. 

FIG. 14 

Another method of coupling the first detector 
to the oscillator. 

However, the method shown in Fig. 14, is 
preferable, as it increases the efficiency of 
the tuner. Whatever method is used, keep 
the coupling loose, using only a few turns. 
Care should be taken in selecting a good 
oscillator tube for this unit. 
MODERATE SELECTIVITY DESIRABLE 
The tuner circuits available are numerous, 

but a few stand out as most practical for 
the superheterodyne. Of course, nothing can 
be amplified that doesn't get into the first 
detector ; so construct the tuner with the 
best materials and design, as laxity here 
will certainly destroy its value as a distance - 
getter. 

However, one usually must choose between 
extreme efficiency and ease of operation, 
and this is no exception. Perhaps a moder- 
ately selective tuner is the most practical 
for general use, as the tuning is usually 
more easily accomplished, For this reason 
no circuits have been shown using more 
than one control ; which, with the oscillator 
control, gives two -dial tuning. 

In regard to tubes, the 201 -A type are the 
best all- around ones to use. They are rug- 
ged, powerful, and flexible. Wherever 
smaller tubes like the 199 type are used, 

ONE STAGE' AUDIO UNI T 
DET. PLATE A.F.T. TO LOUD WEAKER 

f- 

z 0005 
- MF 

t 
+"84 45 V. 

3TO12 V.- 

FIG. 15 

90 TO 150 V 

+'A" 

a 

0 

Circuit diagram of the one -stage semi -power 
audio amplifier. Note that high "B" and "C" 

voltages are employed. 

great care should be taken in checking fila- 
ment voltages ; otherwise short life must be 
expected. Tests should be macle while the 
set is in actual use to ascertain the best 
position for the respective tubes. Some tubes 
perform much better as detectors than 
others, and the same is true of amplifiers. 

SHIELDING? 
The subject of shielding has been pur- 

posely neglected. Shielding practice is com- 
plicated ; and as generally used it is more of 
a "losser" than a shield. During experi- 
ments on "supers" the writer has tried sev- 
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SUPERIOR QUALITY IS ONLY ONE 
OF MANY REASONS 

B -POWER UNIT 
BREMER -TULLY MFG. CO. 

I'M, GAGO. 

+22'/2 +45 

Capacity 150 volts at 60 milliams. 
Equally satisfactory on smaller sets. 
Price ready to operate $49.50 - 

(slightly higher west of Rockies) 

Why you should choose the B -T B -Power Unit. 
Better design is another. You set the B -T once and you are 

thru unless you should change to a different type of set. There 
is no guess -work -no knobs to turn. 

But. the extra convenience isn't the chief point, -it's the fact 
that you know you're giving your tubes the voltage they require 
to produce the results you can't secure without it. 

When you buy a B -T product you know what you're getting, 
-and there is no greater economy in radio than buying a good 
B -Power Unit. 

Designed by the same engineers whose record on parts and 
circuits is unparalleled and manufactured by an organization 
that has given B -T a reputation for never having put out any- 
thing not highly successful. 

What greater assurance can you find ? 

In the B -T Power -Six Bremer-Tully 
present the best you can build 

The full size dia- 
gram in colors leaves 
no room for errors in 
wiring. 

Price of P -6 Kit 
containing essential 
parts -$41.50. 

It uses the power 
tube - up -to -date in 
every respect. 

Two controls - 
four tuned stages 
power output. 

Gerald M. Best, Superheterodyne expert, Tech. Ed., etc, says: 
"The new Bremer -Tully Power Six is by far the best Bremer -Tully re- 

ceiver yet developed. 
Its remarkable selectivity and simplicity of operation leads me to believe 

it will be one of the season's most popular circuits. 
It is one of the easiest circuits to wire of any 1 have seen. Its engineering 

principle is sound. 
Congratulations to Bremer -Tully on this new development.' 

, 

Louisville, Ky., 

Oct. 28th, 1926. 

After reading -Better Tuning- tenth 

edition, I revamped my six tube Coun- 

terphase with Power Tube and would 

like to report to you that unquestion- 

ably I am having the best radio recep- 

tion I have ever heard, and incidentally 

I believe better than any eight tube re- 

ceiving set at the present time. The 

B -T Counterphase Circuit is beyond an 

equal. -G. C. M. 

Better Tuning 
A booklet discussing many ra- 

dio subjects in a way not found 
elsewhere. 

Audio amplification methods, 
-B- Eliminators, tubes, circuits, 
fads and fallacies explained and 
exploded. Equally interesting 
whether you intend to buy or 
build a set. Postpaid 1 Oc. 

Washington, D. C. 
Oct. 29th, 1926 

I had previously thought it was im- 
possible to improve on the Counter - 
phase Six and up to the time I changed 
to the Power -Six it was the best I had 
heard. Now that I have changed to the 
Power Six the difference is really won- 
derful. It is unquestionably the finest 
set on the market today. -H. H. 

London, Eng., 
Oct. 16, 1926 

The Counterphase Six I built here 
some nine months ago has been very 
good and greatly admired. A friend 
of mine from Paris has just heard it 
and gave me no peace until I sold it 
to him. -S. H. 

BREMER -GULLY MFG. CO., 520 
CH AGO, ILL. 
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Beauty of appearance -yes. No other speaker 
offers so many quality refinements as Sonochorde, 
such as the rich wine -colored front of silk -the 
graceful, non- breakable frame finished in deep 
mahogany with oversized felt -padded base to 
match the highly developed unit capable of 
handling the new power tubes -the ease of adjust- 
ment. 
Quality of performance? Just hear it! Such 
wealth of tone! Floods the largest room or it may 
be tuned down to lowest pitch without slightest im- 
pairment. Compare it with ANY speaker you pre- 
viously considered good. That's all we ask. 

Sonochorde is also available in the new vog- 
ish Floor Standard and Wall Designs. 

Write for the Sonochorde Story 

BOUDETTE MFG. Co., Chelsea, Mass. 
Factory Sales Hastings Elec. Sales Co. 

Agents 42 Bin'ord St., Boston 

open a 

adtO OPEN a RA- 

Ore:61:11r4 
DIO STORE! Big 

business opportunity of the day -no capital necessary under our plan. Snap your fingers at the time clock -boss a good business of your very own. No other line offers you such a chance to start small- without capital -and grow big and firmly established in a very short time. Our FREE BOOK explains our plan -how we teach you all you need to know about Radio and hell) you start up in your spare time if you like -how our Business -Building Aid guides you and helps you grow FAST and make good money. Write today for Free Book giving details -no obligation. Ad- dress, J. E. Smith, President, National Radio institute, Dept. AB -93. Washington, D. C. 

NOT A LOUDSPEAKER 
But a 

QUALITY REPRODUCER 
Our patented tonal 
chambers rep r o- 
d u c e microfonic 
vocals and orches- 
trations with mel- 
lowness, clarity 
and perfect reson- 
ance. 
A new principle 
invented by a mas- 
ter craftsman of 
acoustics, the sci- 
ence of sound. 

$18 -00 WALNUT and,MAHOGANY FINISH 
Write us direct 

ARTHUR BOLTON CO., 1924 19th St., Santa Monica, Cal. 

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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eral types ; but unless the reader is going 
into it for a scientific proposition, and is 
absolutely sure of the methods and technique 
of shielding, he should be advised against its 
use -at least, until he becomes familiar with 
"super construction. 

The experimenter who wants to build a 
superheterodyne that will permit further 
experimenting to advantage will be well 
satisfied with the results he will get from a 
thorough tryout and investigation of the 
wealth of experimental information herewith 
presented. 

11111111I1II111111I11mi il I I I111 1illfllll111111111I11Itl11llllllli 
I I11I1111111111111111111111111111I110lll1lllllllllilllillli ii 1tlii.. 

Radio Wrinkle Contest 
(Continued from page 835) 

1.1,,,,,,,,,,,,,,o.,,1111111,,,1111111111111111111,,,110,1.11111111,11111111.111111,1,101111,11,,,,111iii;ii, 

tamed for about ten cents each or for noth- 
ing at all if filched from the stairs as were 
the writer's, are used. By placing these 
mats under the set, as shown, the micro - 
phonic noises are reduced to a minimum. 
They may be completely hidden from view 
by covering them with a table cover. 

Contributed by James A. Lynch. 

1 1,,, 1,,,,,,,,, 11 11 1 1 1 1 1 1 1 11 1 1 1 11 1 1 1 1,,, 1 1 1 11 11 1 111 1 1 1 1, 11111 1 111 1 1 11 1 1 1 1 1 1 1 1: 1 1 1,1 , ,, 1 1 1 1 1 1 1 
1 1 111 1 1 1 1 1 1 1 1 1 1 1, o 1 111111111111 1, 1 

Short -Wave Receivers 
(Continued fron page 811) 

, ,, 

Then figuring from the 150 -200 -meter 
band we get a necessary wave -length range 
of 1.33 to 1, a capacity range of practically 
2-1 ; for the square -root of the added ca- 
pacity to a given inductance gives the added 
wave -length. Dropping down to what we 
ought to cover in the 40 -meter region if we 
want to take care of foreigners, we need 
a capacity range only about 1.6 to 1 for 35 to 
45 meters ; and the frequency range is quite 
enormous, it's getting outside our 1000 -Icc. 
limit. Yet, there's no avoiding this. There 

FIG.2 
The antenna is here coupled through a small 

condenser, C, to the receiver. 

is no difficulty in getting a two -to -one ca- 
pacity range, since the average condenser 
minimum is in the order of .00001 µf. in the 
amateur size of condenser, and the circuit 
capacity is along the same order. (The cir- 
cuit capacity includes the distributed capacity 
of the coil plus the tube and wiring capacity.) 
This gives us a minimum of .00002 cf., or 20 
µ,if., so that we see our maximum need not 
be more than double that. However, when 
we start to vary the condenser, the minimum 
of the condenser changes and the fixed mini- 
mum of the circuit capacity remains ; so that 

CROSS 

SECTION 

NO TURNS 

N°23rc36 
SCC.-D.CL.' 
OS.0 - S.S.0 

FIG.4 
A choke coil of special design is unnecessary. 
One may be made according to the above 

specifications. 
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Mass Production 
methods and tremendous pur- 
chasing power brought to Amrad 
and applied to building Neutro- 
dynes a year ago by Powel 
Crosley Jr. make available to the 
public a 5 tube Neutrodyne at $60 

In this 5 -tube battery type Neutrodyne at $60 great 
engineering skill is manifest in the splendid per- 
formance of the set. Cabinet and trimmings are 
all any purchaser could ask -beautifully finished 
and appointed. Recessed dials behind windows 
and delicately adjusted vernier controls are dis- 
tinctive features. 

S57 

Cone Table 
for table models 
S -522 and AC -5 
with Crosley 
\lusicone B ui 1 t 
in. Ample room 
for batteries or 
power unit. $32 

Model S -522 

-and a light socket operated Neutrodyne at $150 
This is Amrad's crowning achievement. A power unit, using a 

current direct from your light socket on wall or from table lamp 
furnishes A, B and C current direct to the 5 -tube Neutrodyne 
pictured at the right. This power unit is pictured directly be- 

hind the set. 

No batteries- nothing to charge. An entirely new development 
in power supply. Amazing Mershon Condensers contribute to 
its great efficiency and compactness. TESTED BY CON- 
STANT USE IN HOMES FOR OVER A YEAR. Price 
of receiver $65. Price of power unit separately $85. 

Add a Mershon Condenser to 
your B eliminator for super -B current supply 

30 MFD DUOTYPE 

Model 
AC -5 

11; 

.,.,..1111w- 

rwc cor>teislat,. 

Filtering out light socket current hum is 
but part of the job. Eliminators must have 
STORAGE capacity to prevent "chopping 
off" of loud or sustained notes. The Mer- 
shon Condenser acts as a reservoir and 
STORES energy for sudden heavy drains 
on plate current. Does the work of ex- 
pensive storage battery electrically rather 
than chemically. B eliminator connected 
with this condenser gives the excellent tone 
reproduction of fresh B batteries. 

Mershon Electric 
Condenser 1 5 
m f d ' s capacity 
each half. 30 
lids total capac- 
ity. Type D -15- 
30. Maximum rat- 
ing 300 volts D. 
C. If punctured 
can be repaired 
and need not be 
thrown away. 

$8 

AMRAD CORPORATION 
Medford Hillside, Mass. 

HAROLD J. POWER, Pres. 
Write Dept. 1A7 for descriptive literature 

Model 
AC -5 -C 

Light Socket Operated 
5 tube console 

A beautiful cabinet in two -tone 
finished mahogany. Stands 40 
inches high. Genuine Croslev 
Musicone built -in. Equipped 
with 5 tube battery type set $110 
-with lamp socket set and pow- 
er unit $200. 
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IN MANY receivers one may experience 
excellent "tone quality." With 
FERGUSON you are conscious of 

something more: a degree of fullness that 
gives you each note from every instrument 
in perfect timbre. Not mere music, but the 
Soul of the artist seems to come into your 
living room. 

One Tuning Control -Calibrated in 
Meters gives you, in a moment, the prog- 
ram to suit your mood. 

Complete shielding of all tuning ele- 
ments gives this 6- tubeReceiverits marked 
selectivity. 

See, hear, compare! 

J. B. FERGUSON, INC. 
225 West 57th Street 

New York, N.Y. 

The FERGUSON 
Model Ten $110.00 
With table,asshown, 147.50 

(Ten per cent iTtere:ue weót 
of the Rockics) 

No Seasonal Models - 
Continually Developing Refinements 

77w Gold Standard of Radio Receivers 

your set the responsive 
tuning today's conditions 
call for -equip your set with 
MAR -CO Dials tonight - 
enjoy, front then on, air- 
searching dial action. 

Á4aRCO DIALS 

i 

TRADE IN YOUR OLD 
LOUD SPEAKER 
Liberal cash allowance 
for any antiquated 
goose -neck or ear - 
trumpet type of loud 
speaker, regardless of 
age, make or condition, 
in part payment of the 

I 

I 
I 

UI i 

new, glorious -toned 
, IL 

, 
,t 

d"S eaker Gran p 
i b Bass to Soprano 

Organ to Violin 
FREE TRIAL, right in your own home to prove 

the Premier surpasses all earlier types in quality, 
range, and volume of tone. A handsome piece of fur- 
niture, besides. For library or occasional table or 
mantel. Walnut finish. Treat your Radio to this 

amazing and beautiful reproducer. You sell 
Demonstrators Wanted for $35.00 

in every neighborhood, to take Net price to 
orders. $14 profit for you on every Agents after 
sale. Neo stock to carry. Trade -in t"ad"-in : 

offer gets 'em all t Write quick for $ 6.00 special demonstrator offer! 

PREbi1ER ELEL12I I EJMPANY 
Dent. 199, Grace at Ravenswood, Chicago 

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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our top capacity is necessarily, for the con- 
denser, 40 less 10 or 30 micromikes (.00003 
cf.). This is close figuring. If anything 
should go wrong in our wiring and calcula- 
tions we would be way off. We must allow 
something. So, the maximum capacity of 
the variable condenser we need ought to be 
in the order of .00004 -Af. for safety's sake, 
A condenser of this sort may be, satisfactor- 
ily, a baby midget variable, or else a three - 
plater of the usual dimensions. 

ADAPTING A COMMON CONDENSER 
To get a sufficiently low - capacity, it is 

also possible to cut down a large condenser. 
Many variable condensers have their rotor 
plates bound together on the shaft with a 
nut only. It is easy in that case to loosen 
the nut, remove the useless plates and leave 

OUTLINE OF 

ORIGINAL PLATE CUTTING LINE 

FIG. 5 
If the experimenter wishes to retain the same 
number of plates in the condenser, this may be 

done by cutting down their size, as shown. 

only those needed to get the right capacity. 
The stator plates need not be changed since 
only those plates interleaved will be effective. 
Of course, the stunt can be reversed and 
stator plates removed instead of rotor ones. 

To get the right capacity calculate this 
way: count the number of rotor plates; 
notice whether or not they all interleave be- 
tween two stator plates ; if they do then each 
rotor plate has two active surfaces. A con- 
denser of this sort has 16 active surfaces for 
.00025 µf. capacity (250 µ,if.). Dividing by 
sixteen to get the capacity of one active sur- 
face gives .0000156; and we only wanted 
.00003, so that a single rotor plate with two 
active surfaces did the trick nicely. (See 
Fig. 6). This condenser was rated with a 
minimum capacity of .000007 µf. which is 
unusually small, .00001 to .00002 being more 
often the case. 

The general troubles of the amateur are 
perhaps more clear to your mind now than 
they were. It is obvious that a set designed 
with such a small tuning condenser will not 
do on the BC range of wave -lengths with 
the sizes of coils required. Often enough 
builders find a .00025 -µf. maximum con- 
denser too small ; and that has nearly ten 
times the capacity of our one -plate condenser. 
The 200- to 500 -meter wave -length range re- 
quires a capacity range of nine -to -one, where- 
as two -to -one is enough for the amateur 
short -wave receiver. 

The illustration shows one baseboard, or 
"bread board" set used by the writer in 
experimental work. The antenna coil was 
permanently fixed at 5 turns, well separated 
from a secondary with the number of turns 
necessary for the wave- length range used. 
The coils illustrated are rather difficult to 
make; however their dimensions for various 
wave -length bands are given. Spring -clip 
binding posts were used to connect in the 
coils. The tickler coil was allowed to be on 
the other side of the tube from the second- 
ary. The secondary condenser is a variable 
one with plates shaped to give some sort of 
a frequency -spreading curve, similar to the 
straight -lines now so touted. Because the 
plates were shaped and small, several were 
necessary. The regeneration condenser, to 
the right, is an ordinary semi -circular -plate 
affair. 

In Fig. 3 is shown the circuit of this set. 
Since the coils hang by their leads it is 
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REMLER 
MFRA DYNE 

-^ AMPLIFIER 

Smashing all Barriers 

S59 

that stand between your set and the kind of radio reception that you want and 
need. That is exactly what the Render Infradyne Amplifier is doing for thous- 
ands of radio owners and that is exactly what it can do for you. 

Perhaps right now you are thinking of buying a new 
receiver. How much better to keep the old reliable neu- 
trodyne or tuned radio frequency set and add the Remler 
Infradyne Amplifier with associated parts. Then you 
will have a circuit that gives you all- and more than 
you can reasonably ask. 

Most progressive dealers already know the Infradyne 
story and what it means in improved reception. Ask 
your favorite retailer for full details. If he can't tell you 
all you want to know, write us for 2 -color folder and 
complete instructions for building the complete Infra - 
dyne circuit and the Adaptor. 

This is an Infradyne year . why drift along with the 
"also -rans" when it's so easy to lead the procession. 

Price $25.00 

CHICAGO 

REMLER 
DIVISION OF 

GRAY & DANIELSON MANUFACTURING COMPANY 

260 FIRST STREET SAN FRANCISCO 

REMLEI 
TWIN -ROTOR 

CONDENSER 
Straight -Line Straight -Line 

Frequency Wave Length 

Y Y Y So good -that your 
set certainly deserves it - This 
Condenser has won national popu- 
larity on its sheer outstanding merits. 
Rotation is thru a full 360 °, and sta- 
tions are widely spaced. Brass and 
Bakelite construction thruout. Both 
sets of embossed plates rotate and 
are rigidly soldered into position. 

Capacities .00035 and .0005. 
Price $4.50 less dial 
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READ 
this Proof! 
"1 received the Elimina- 
tor and 1 am greatly 
pleased with it. We did 
not know we had a good 
radio till we hooked up 
your Eliminator." 
"The Eliminator's per - 
formance ie all I could 
ask." 
"I have your B Elimin- 
ator. It has given very 
goal service." 
"lteccived "it" Elimina- 
tor. Works One." 
"Eliminator is working 
perfectly." 
" "11" Battery Elimina- 
tor working satisfactorily. 
I can sell several here." 
"Originals of above let- 
ters in our files. Just a 
few of hundreds." 

MONEY 
BACKv if Not _Delighted 

"Marvelous!" "Unbelievable!" "What a 
Bargain!" Every day we receive scores 
of enthusiastic letters front users of this 
amazing new Roll-0 "B" Battery Elim- 
inator. 

Forgot Battery Troubles Forever 
All you do is hook up this Roll-0 Elimin- 
ator to your set and sit back to the great- 

( st radio pleasure of your life. No more 
batteries to worry about. Enjoy better re- 
ception, sharper tuning. Don't worry be- 
cause 'Ii" batteries run down and spoil 
the reception. 

Operates On All Sets 
Works perfectly on any direct or alternat- 
ing current giving up to 90 volts current 
and using full wave of prover supply. 
Books up in a moment to any set up to 
six tubes. Constant voltage assures more 
power. 

TRICKLE CHARGER, $3.95 
Charges "A" or "B" batteries using ordinary house 
current. Hooked to your "A" battery gives complete 
"A" power unit. Send $1 with order, pay $2.95, plus 
few cents postage to postman when he delivers your 
charger, balance C.O.D. 
Use for ten days. If not more than satisfied, return 
it and get your money back. 

THE ROLL -O RADIO CO. 
Dept. Q -8, 3rd and Sycamore Streets 

CINCINNATI, OHIO 

Completely Equipped -No Extras to Buy 
Five minutes after you receive this Elim- 
inator you can be enjoying its use. Comes 
to you completely equipped, together with 
simple, easy instructions. Solidly built in 
beautifully finished metal case with gen- 
uine Bakelite top. 

Order Today -10 Days Trial 
Now. for no more than the cost of good 
"Ii" Batteries, you can own a Roil -0 
Eliminator that will make batteries un- 
necessary forever. Pin a dollar bill to 
coupon and mail- today. Postman will de- 
liver Eliminator to you. Deposit $0.95 
(phte few sents postage) with him. Use 
Eliminator 10 days. If not delighted with 
results, return it within ten days and re- 
ceive your money. Don't delay. Act quick 
to become one of the thousands of en- 
thusiastic users. 

t. 
Name 

I Address 
I Town 
r 

$J,with 
this Coupon I' 7 

The Roll -0 Radio Co., , 0 Dept. Q -8, 3rd & Sycamore Sts., 
0' Gentlemen: 

Cincinnati, 
attach $1.00. Please send 

Roll -0 Eliminator to me C. O. 1). for 
$6.95 (plus postage) on special 10 -day trhti 

guarantee. 

State 

a GROUND NOG 
INCREASE 

sPOWER AND 
DISTANCE 

Marvelous newly- invented ground gives lured. 
ably improved reception. Doubles power and dis- 
tance users say. Reduces leakage. Stops angling even in midsummer. Results never 
before equalled. Satisfaction guaranteed or 
money back at once. 
Proven absolutely essential to clear. powerful 
distance reception. Draws and holds moisture Indefinitely. Highly sensitive to radio energy. 

HIGHEST APPROVAL 
Approved by Radio News exhaustive 
laboratory test and endorsed by other 

high scientific radio authorities. 
SEND NO MONEY -To introduce, we offer to 
those who act at once, regular $5.00 size fcr 
only $2.00. Send name today and pay $2.00 
plus 17e postage on delivery. Or send only 
$2.00 with order and save postage. FREE -Full 
description of Ground Hog 
and details of ama'ing 
special low priced battery 
offer on request -write to- - 
day. 1104411"..7.410 Yale Specialty Supply Co. 
125 W. 5th St.. Kan. City 

EVERYTHING IN RADIO 
AT ATTRACTIVE PRICES. SETS OR PARTS. 
Orders shipped exactly as ordered. Prompt Service. Write for Prices. Mail Order Only. 

ALL RADIO COMPANY. 417 North Clark St.. Chicano I 

?: : : : : : : Wï : : : 's'.Wees i i 
rr IIí 

Resistance-Coupled 
PERFECT AUDIO AMPLIFIER 

Is 
I 

a I ,sa Ì P' 
- . - _. 'i -.- - 

ti . Provides audio amplification 
with minimum dintot Bon. Bradleyunft 
molded resistors used in the Bradley- Ampltfler 
do not vary with age and are not aff.cted by atmospheric . 
conditions. Can be used to replace transformer amplifiers 
in stiindoedradmo sets with decided increase intone Quality, 8a CI 

Electric Controlling Apparatus 
287 Greenfield Avenue Milwaukee, Wis. ::: :: :::... ...::. ::: 
Print Your Own 

Cards, Stationery, Circulars, Paper, etc. Save 
money. Print for others, big profit. Complete 
outfits $8.85. Jobpress $11, $29, Rotary $149. Ali 
easy, rules sent. Write for catalog presses type 
etc, THE KELSEY CO., P-72, Meriden, Conn. 
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A variable condenser of many plates can be 
easily converted to capacity suitable for S.W. 

work, as shown above. 

possible to vary the coupling between them 
to any satisfactory point in the case that the 
tickler or antenna coil should have too many 
turns, rather than have to remove turns. 

The primary coil (No. 3 in the illustration) 
consists of five turns of No. 22 enameled 
wire, space wound, 3/ inches in diameter. 
The other coils, the secondary (No. 4) and 
tickler (No. 7) are wound similarly, with 
the same wire ; but the number of turns is 
altered, as follows, for the three short -wave 
bands: 

Bands 
Meters 
75 -85.6 
37.5 -42.8 
18.75 -21.4 

Secondary 
Turns 

21 
12 
7 

Tickler 
Turns 

8 
6 
4 

The choke coil used is not very criti '. 
The writer usually grabbed any coil hat r 

for the purpose: some times it was a spit 
web of 60 turns ordinarily used in the lt' 1 

sort of receiver and other times it was _ .. 
secondary of a loose R.F. transformer 
of the sort styled "neutroformer," or else a 
coil in some spare and otherwise unused 
form. The important point was a choke 
coil of some sort rather than merely a 
special form of coil for the purpose. A good 
choke coil for the job can be made according 
to Fig. 4. 

If you possess a semicircular plate con- 
denser of the .00025 microfarad size whose 
plates can be removed and you have a desire 
to build a short -wave affair, it is only neces- 
sary to take the plates out, cut them down 
according to the general shape of Fig. 5 
and reassemble the condenser with the origi- 
nal number of plates. If sufficient area is 
removed the maximum capacity of the new 
condenser will be on the general order of 
.00008 to .0001 microfarad and that is not 
particularly excessive after all for the 
shorter wave -lengths. The new shape of the 
plates will give an approximately equal fre- 
quency separation over the scale and will 
make the tuning consequently smoother and 
easier. A heavy pair of tinsmith shears, 
which can be purchased in an inferior but 
satisfactory grade at the ten cent store, can 
be used to cut the plates well enough. In 
cutting, small bites should be taken one at a 
time to avoid bending or curling the plates 
of the condenser. 

There is no merit in having the feed -back 
condenser one with specially shaped plates. 
With proper coupling between plate and grid 
circuits this method of regeneration control 
has practically no tuning effect. However, 
for the telegraph man, there is a value in 
having a large size of variable regeneration 
condenser. He is then able to dive deeply 
into oscillation to muffle interference and 
noises somewhat, and often to his entire 
satis faction. 
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FERBEND 
H iql,BVollaste 

FERßENe E t CO. 
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also 

New oaf ''e: Delivers 
p o.180 Volts 

Lr. , 

They Want YOU to Know 
Montreal, Canada 

I am pleased to elate that the 
Ferbend "B" Eliminator pur- 
chased from you is a wonder 
and is giving results far beyond 
my expectations. The tone and 
volume would satisfy the most 
critical. James Stroud, 

Electrical Engineer. 

Youngstown. Ohio 
Your Eliminator is the best 

buy I have made in a long time. 
It has already moro than paid fir itself in saving on "B" bat- 
teries. R. L. Welsh. 

Springville, N.Y. 
Raving had perfect results 

with the seven Eliminators re- 
cently purchased you may send 
me six more by express at once. 

Leonard J. Cooper. 
Burbank, Calif. 

I am more than pleased with 
your Eliminat .r. I am getting 
several Pastern stations 
through about 16 locale using 
thoEliminator. 

Jean Barnard. 
St. Peterburg, Fla. 

I used your Eliminator all last 
winter, and it was as good if 
not better than several I tried 
of much higher price. I am 
more than sad 

lien M. Pyatt. 
Trenton N. J. 

I have need your Eliminator 
for several months and unhesi- 
tatingly recommend it. It has 
added 25 per cent to the vol- 
ume of my set and always has 
full voltage. 

J. M. Starger 
New Orleans, La. 

The "B" Eliminator which I 
purchased from you some three 
or four months ago has given 
entire malefaction and I am 
well pleased with its perform- 
ance. C. J. Murphy 

Wilmington, N. C. 
I em well pleased with the 

Eliminator I purchased some 
time ago. It is all you claim and 
more. It bringe in signals loud- 
er and clearer than any set of 
dry batteries I ever used. 

T. E. Lyon. 

Amsterdam, N. Y. 
I have compared your Elimi- 

nator with other makers and it 
cannot be beat. My reception 
has easily increased 50 per cent. 
It gives me much better results 
than I was ever able to get with 
dry batteries. William Davis. 

Wheeling. W. Va. 
The Eliminator purchased 

some time ago is giving re- 
markable results. 

William A. Raper, Jr. 
Bea Moines, Ia. 

Your Eliminator is fine. 
Rev. F. A. Case. 

Louisville, Ky. 
Your Elimina or is all you 

claim it to be. Am very much 
pleased with it. 

Alonzo G. Smith. 
Oil City, La. 

Your Eliminator has given me 
good service for over a year. 

George May. 

St. Louis, Mo. 
After giving your "B" Elim- 

inator a thorough trial wish to 
state that I am thoroughly sat- 
isfied. It's performance Is per- 
fect- absolutely no hum what- 
ever. 

Frank Kolar. 
Mattapan Mass. 

I have used your Eliminator 
for six months and am satisfied 
with it in every way. It has In- 
creased the volume of my 6- 
tube Neutrodyne fully 60 per 
cent and there is absolutely no 
hum from the 60 -cycle line. 

John W. Purssell, Jr. 

Second Successful Year 

COMPLETE 
'Nothing else to buy. Replaces 

"B" Batteries. Operates direct 
from Electric Light Socket on 
110 -120 volt A. C. Lighting Cir- 
cuit. Delivers up to 100 volts. 

Not only 
ie most reasonable- 

but proved by 40,000 users to be also the most convenient, 
unfailing and satisfactory "B" Eliminator 

New High Voltage Model 
for extremely large sets, or sets using power tubes, now per- 
fected. Delivers up to 180 volts. One control adjusts voltages 
on all taps. 
Equal to any "B" Eliminator regardless of price -not only 

in operation, but in workmanship, quality, 
durability and appearance 

Money Back Guarantee 
Stop paying out money for costly, unreliable battery service and repairs. 
Permanent excellence can be built into economical "B" service. 40,000 
users of the good Ferbend "B" Eliminator agree. That is why during the 
slack summer season we worked at full capacity to meet orders. That is 
why hundreds of unsolicited testimonials prove beyond the shadow of a 
doubt its splendid, enduring performance. 

Ask Your Dealer -or Send Direct 
Shipment made direct on receipt of price, or C. O. D. if preferred. Use 
for 10 days to convince yourself -if unsatisfactory write us within that 
time and purchase price will be refunded. Use Coupon NOW. 

Makers of the 
original and genuine 

CC:8 WWV .( i 

g-, FERBEND ̂ ° 
'B' ELIMINATOR 

Approved and passed by the rigid Laboratory Tests 
of the two foremost Radio Laboratories in America 

-Radio News and Popular Radio 

FERBEND ELECTRIC COMPANY 
425 W. Superior St., Chicago, Ill. 

FERBEND ELECTRIC CO. 
425 W. Superior St., Chicago, Iii. 

Send $12.50 model. Send $17.50 model. 
Send at once. Payment enclosed. 

Send C. O. D. Send literature. 

Name 

Address 

City state 
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AttinOne. 
Jaoj»ijsoN 
TYPE R -171 TYPE R -210 

I1or Raytheon BH rectifier For UX 216 -B rectifier 
and power tube UX 171. power tube UX 210. 
Includes buffer condensers condensers included. 

$15.00 $20.00 

and 
No 

The Complete Foundation Unit 
for power amplification and B- supply 

Simplified Assembly. Only 
14 leads are necessary to 
complete the Raytheon as- 
semhly. All terminals are 
carefully located for the 
greatest ease of connec- 
tion. 

A power supply transformer. 
Two filter chokes. 

Two buffer condensers. 
A power filament supply. 

All in One Case 

Compactness. The only additional appa- 
ratus required to build the B- supply are 
the condenser block (Raytheon type), a 
Raytheon tube BH, and the resistance 
units. 

High Efficiency. The power supply of 
either Power Compact furnishes the 
proper current for maximum efficiency of 
the rectifiers used ; the chokes are of suffi- 
cient capacity to carry the maximum out- 
put. Conservatively rated ; will not heat 
up in continuous service. 

High Poltage Output. The R -171 Power 
Compact assembly will deliver a maxi- 
mum plate voltage of 300 v. at 30 MA., 
or 275 v. at 40 MA. 

The R -210 ,type assembly 
will deliver 400 volts to 
the plate ôf the power 
tube, and, in addition, will 
supply a constant 90 volts 
to the receiver at any cur- 

rent drain up to 40 MA. 
Silent in Operation. There is no trace- 
able hum, either mechanical in the com- 
pact itself, -or electrical through the loud 
speaker. 
Complete Supply for Power Amplification. 
The Power Compact provides for the com- 
plete A -B -C supply for the power stage. 
Makes it possible to use power amplifica- 
tion, even on sets designed for dry battery 
operation. 
Electrically Centered Filament Supply. 
The power tube filament supply is tapped 
at the exact electrical center for grid re- 
turn. The center tap is taken from the 
common lead of two perfectly balanced 
windings - completely obliterating the 
A.C. hum. (An exclusive Thordarson 
Feature.) 

Write for instruction booklet SD -49 and SD -50 
If your dealer cannot supply, order direct from the factory. 

THORDARSON ELECTRIC MANUFACTURING CO. `7ransfdrmer Specialists Since 1895 
WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS `tluron and I(ingsburzyStreets --- Chicago,1l1.I(SA. 

3946 -A 

LEARN THE CODE AT HOME 
T-TP 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 

THE OMNIGRAPH is not an experiment. For more 
than 15 years, it has been sold all over the world 
with a money back guarantee. The OMNIGRAPH 
1s used by several Depts. of the U.S. Govt. -in fact, 
the Dept. of Commerce uses the OMNIGRAPH to test all applicants applying for a Radio license. The 
OMNIGRAPH has been successfully adopted by the lendine Universities, Colleges and Radio Schools. 

Send for FREE Catalog. DO IT TODAY. 
THE OMNIGRAPH MFG. CO., 15 HUDSON STREET, NEW YORK CITY If you own a Radio Phone set and don't know the code -you ore missing most of the fun 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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The Invisible Net 
(Continued from page 803) 

Ì, . 

shoulder at the disappearing loud -speaker 
horn, and straightened a little. "I've been 
tryin' to, Jack," he defended uneasily. "I've 
been tryin' the best I know how, but it ain't 
no use." A shiver ran over his big body and 
dread showed- in his eyes. "I tell y' there's 
something spooky about this radio. Y'can't 
see it or tell what it's doin'; and just the 
same it keeps followin' us and followin' us." 

Jack snorted with contempt. "Plain 
damned fool !" he burst out. "That's all you 
are, a plain damned fool ! Spooky ! You 
make me sick. I don't know how it works, 
either, but it don't throw any scare into me. 
I've been easing you and your crazy notions 
along all the time, but I'm through now. 
See ?" Ile held the bigger man with his 
blue metallic eyes, and his voice rasped 
curtly. "Snap out of it. Snap out of it ! 

We've pulled this job too well to have you 
spill it this late. Do you hear ?" . 

Sim drew his heavily muscled shoulders 
erect with an effort. "I -I'll try, Jack," he 
promised wearily. "Honest, I'll try." 

They had been through all this perhaps 
a dozen times now. Three days before, the 
two of them -Sim in a tight brown suit, a 
jagged scar from eye to mouth ; Jack in an 
ample palm beach, a mole on his chin -had 
parked their flivver at the curb and walked 
briskly into a small door beside the impres- 
sive entrance of the First National Bank 
of Mortonsville, Ohio., four hundred miles 
away, a few minutes after the institution 
had closed for business. 

They had been here before, as salesmen 
for a compound for cleaning marble floors ; 

and the janitor, a little inoffensive man, eyed 
them with blank terror when he looked into 
the muzzle of Jack's automatic. He was 
still looking at them like that as they locked 
him in the mop closet and returned to the 
employees' door with his keys. The men 
and girls balancing the day's business in the 
shelter of the bronze grill looked up with 
varying degrees of frignt and amazement as 
they stepped in with drawn weapons ; and 
at four o'clock, when the janitor finally 
broke down the door and released the staff 
from the musty file vault in the basement, 
the flivver, with $242,000 in a stout cowhide 
bag, was thirty miles away in a secluded 
glade. The gray water color had been 
washed from its hood, the license plates 
changed ; and Jack and Sim, clad in smart 
gray and serviceable blue, the make -up 
washed from their faces, were grinning with 
relieved triumph. 

It was an "air- tight" job. Nobody had 
looked twice at a mere flivver heading out 
of town at fifteen miles an hour ; and by the 
time the bank employees were able to supply 
descriptions there was no pair with a scar 
and mole, in a brown suit and palm beach, 
to be trailed. Big Sim had carried out his 
part flawlessly too, steady and impassive as 
a machine. But this was before the first 
radio announcement came through. 

They were eating supper at a small -town 
lunch and pool room fifty miles from Mor- 
tonsville. Jack was talking across the coun- 
ter to the stout proprietor, and Sim giving 
methodical attention to a second piece of 
cherry pie ; when a youth in a game at one 
of the green tables turned to a cabinet 
against the wall and began twirling its dials 
icily. Orchestral music came from the loud 
speaker beside it, stopped, and a deliberate 
voice began speaking : 

"This is station KDKA at East Pitts- 
burgh," it said. "We are making the fol- 
lowing announcement at the request of the 
police department of Mortonsville. Ohio. 
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The Willard 
Selling Plan 

for 
Radio Dealers 

Your local Willard Serv- 
ice Station will act as your 
jobber on Willard Radio 
Products. 

Willard Radio Power Units 

The Willard "A" Unit 
and "B" Battery Charger 

Gives you full convenience of 

lamp- socket reception with 
steady, non -fluctuating battery 
power. Two -speed selective 
charging -a trickle charge for 

regular use, and a 2- ampere rate 

for emergencies. Insures full 

"A" battery power for sets 

up to 11 tubes. Charges stor- 

age "B" batteries, too, if de- 

sired, without changing a single 

connection. 

The Willard "B" 
Power Unit 

Rectifies the full wave of A. C. 

house - lighting current. Uses 

harmless, non -acid solution. No 

tubes. Will give ample, steady 
power in all types of radio sets 

up to 10 tubes, including sets 

using power tubes in audio stages. 

Voltage can be varied at will as 

follows : detectors, 18 to 60 volts 
-amplifiers, 90 to 110 volts - 
power tubes, 120 to 160 volts. 

And there is no hum. 

WILLARD STORAGE BATTERY CO. 
CLEVELAND, OHIO, U. S. A. 

This means a quick source 
of supply for strictly fresh 
material which you can 
turn over to your customers 
in the pink of condition. 

Your local Willard Serv- 
ice Station will also assume 
the responsibility for serv- 
ice, if needed. 

Months of operation 
have proved that this plan 
is effective, and profitable 
for all concerned. 

Willard Radio Products 
are advertised exten- 
sively. Doubles and full - 
pages in The Saturday 
Evening Post and other 
leading publications. 

Have your local Willard 
Service Station explain the 
details of this practical 
plan for advertising and 
selling radio products. The 
advertisements are signed: 

TheWillard 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 will 
be furnished. 

Your Nearest Willard 
Service Station is Your 
Nearest Willard Jobber 
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At a click of your set switch 
-AUTOMATIC radio operation 
-NEVER -FAILING power - UNDISTURBED reception 

T one click of the set switch - Unipower supplies even, 
unfailing "A" power, and controls 
"B" power automatically! No 
matter what set or "B" power you 
use- Unipower enables complete 
radio operation under one control. 

Unipower does far more, in fact. 
It furnishes the exact amount of 
"A" power required by your par- 
ticular set, -at any time -under 
any condition. Your reception is 
saved from the crashing and grating 
of over -charge -and the sickly fad- 
ing of insufficient power. 

Never, as before, need you be 
without the use of your set for days, 
even hours at a time. Unipower's 

A U T O M A T I C 

O 

full current assures permanent, 
continuous reception - always of 
clearest tone and finest quality. 

Time- tested, proven again and, 
again, Unipower cannot fail. It 
is built by the same skilled 
experts who, for 30 years, have 
made Gould quality .renowned 
everywhere. And its trouble -proof 
construction and everlasting per- 
formance have earned it the highest 
praise of radio engineers and manu- 
facturers. Ask your dealer how 
easily and cheaply Unipower can be 
yours. [Unipower contains a Bal- 
kite charging unit of Gould design]. 
The Gould Storage Battery Co., Inc., 
250 Park Avenue, New York. 

flipOwer 
A GOULD PRODUCT 

"A" POWER THAT CANNOT FAIL 

LAUREL RADIO RECEIVER 

5 -tube and 
6 -tube' 

$29.50 up 

COAST TO COAST RECEPTION 

The lowest- priced high quality radio receiving sets on 
the market. Extraordinary selectivity. Five -tube and 
six -tube sets from $29.50 up. Many superior features 
of design and construction to bring better, stronger, 
clearer reception. Beautifully finished console cabinet 
designs if desired. Console cabinets only, $17.50 to 
$35. Write for free booklet and confidential discount 
sheet for dealers and salesmen. 
LAUREL RADIO COMPANY, Manufacturers 
Dept. R Anderson, Indiana 

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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Two thousand dollars reward is being 
offered for information leading to the ar- 
rest or apprehension of two men, who held 
up and robbed the First National Bank of 
that city this afternoon." 

Sim put down his fork and faced the horn, 
shoulders hunched defensively. Jack stop- 
ped talking and turned toward it too, with 
sprightly attention. The voice went on, de- 
scribed them and their car as they had ap- 
peared at the time of the robbery. "One 
more, eh ?" Jack remarked cheerfully when 
it finished. But Sim said nothing, did not 
finish his pie -and Sim liked pie. 

Not that this mere announcement made 
him suddenly uneasy. Make -up and camou- 
flage had done their work too well to let 
identification be even a possibility. It was 
simply that he had an unaccountable dread 
of radio. 

A fine prickling chill had run up and 
down his spine, and sweat had come out on 
his palms, the time he first came in contact 
with it ; a crude loud speaker in front of an 
electric shop, blaring speeches and music. 
The demonstrator had explained it glibly 
enough, of course -electrons, high fre- 
quency, tuned circuits. But that missed Sim. 
The sheer mystery of the thing overwhelm- 
ed him, got under his calloused skin : these 
voices and songs winging their way hun- 
dreds of miles unseen -not even felt - 
through buildings and trees and mountains -. 
even through his very body- without wires 
-without anything to betray their teeming 
presence till these black boxes with the 
bright wires overhead snatched them out of 
the air and let them be heard! 

There was an uncanny quality about it 
that gave him the crawling sense of con- 
fronting something beyond mere human 
power ; and his baffled uneasiness only grew 
the stronger as more shop windows bristled 
with yawning horns and the pool rooms and 
gambling places he frequented installed 
them. There were times when he had to 
put down his cue or cards and get away 
from the reminder that voices no ear could 
hear teemed about him ; and that was what 
he wanted to do when the loud speaker in 
the little lunch room boomed out its an- 
nouncement. But Jack felt differently about 
it. 

"Fine ! Never counted on a break like 
that !" he exclaimed exultantly, back in the 
flivver. He pointed to a paragraph under a 
four -column head on the first page of a 
Youngstown paper he had bought, and Sim 
read. "Science's most modern dragnet was 
enlisted by police when they arranged with 
the powerful radio station KDKA at East 
Pittsburgh to broadcast descriptions of the 
two bandits at hourly intervals, and it is ex- 
pected that their whereabouts will soon be 
reported through this means." 

Jack saw the dread in Sim's eyes when 
he looked up. "Well! Now what ?" he de- 
manded curtly. 

Sim made a baffled gesture. "It gets me," 
he confessed miserably, his big shoulders 
hunched. "There's something spooky about 
it I tell y', Jack. Nothing y'can see. No 
wires, and everything. I wish they hadn't 
done it." 

Jack burst into shrill, amused laughter. 
"Spooky? Spooky? Radio? Say, that's a 
wow !" He sobered and made quick elated 
gestures. "They can't touch us. Don't you 
see ? All they've got's those hum descrip- 
tions, and if the flatties do stumble on any- 
thing this broadcasting'l1 give it- to us. See ?" 
He beamed. "Why it's just about the best 
break we could have had, and believe nie 
we're going to edge in some place every time 
that stuff's on and listen to 'em tell us the 
latest they've got. See ?" 

And that was precisely what they had 
done. An hour later in a garage, an hour 
after that in a confectionery, the next day 
at filling stations, hotels, lunch rooms, tour 
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most Amazing Radio Barhain 
of the Year 

865 

110 - 7 r . _... :,;n 

Brand -new, perfect -working, popular Diva 5 tube 
model. Clarity, mellowness and positive power and 
selectivity. Easy to operate. Only highest quality 
parts used. Riveted set, no solder. Power and 
tone leaks prevented. Marvelous reception. Let us 
prove its good points to you. 

Direct Io You 
from Factory Saving 60 /0 
5 tube 4eakless 

powerful- handsome 
$44:44, 50/ 

+3750 
A superior Diva 5 tube set. A 
beautiful and efficient receiver. 
Transformer coupling and inter- 
changeable coils. You solve the 

peculiar local atmospheric conditions. Operation on 
all wave lengths. Slight tuning changes tone from 
a whispered drama to a thundering chorus. You 
will be delighted. 

547.50 
This 6 tube de Luxe Diva Receiver 
is our pet model. Simplicity of 
single control. Minutest adjust- 
ment on both wave and station. 

Shielded coils and transformer couplings. Cabinet 
contains space for oversize "B" batteries. Marvel 
set of modern radio. Magnificently designed, hand- 
some and dignified as well as being THE Super- 
Receiving set. 

To all who act quickly, we offer the greatest radio bargain of 1927. Brand -new Diva Radio Receiver is really amazing in performance. Nowhere will you find such a high - 
class model as this 5 -tube Diva Radio at the price. Has all the most modern improve- 
ments. Diva Radio is riveted, eliminating all soldered parts. No leakage of power. 
No loss of tone. Fullest possible reception always. Easy to operate. Dials log in the 
easiest way. Has been approved by thousands of radio fans and the leading radio en- gineers in the country. Clear, natural, well- rounded tones. Reproduces song, speech 
and music, from the faintest whisper to the mightiest orchestra. Finished in smart 
cabinet. Artistically designed. Distinctive in appearance. A piece of furniture as 
well as a first -rate radio. Acquisition to any home. You couldn't build one half as 
cheap, nor nearly as fine. Cut out the coupon below, and send today. 

30 DAYS FREE TRIAL 
IS YOUR RIGID GUARANTEE! 

You are fully protected. To prove our claims for the Diva Radio we will allow you 
to make a full month's test, free! If at the end of this month's free test, the set does 
not operate to your entire satisfaction, send it back at our expense. We will return 
your money in full, without hesitation. We can afford to make this offer, as we have 
never had a set returned. You will be more pleased with your Diva set at the end of 
the thirty days than you were the day it was installed. 

SELLING TO YOU DIRECT 
SAVES YOU 60% 

Under our plan, the dealers, jobbers and distributors dis- 
counts- usually about 60% of the cost of the set -GOES 
TO YOU. By cutting out these handling charges and 
selling the Diva Radio to you DIRECT, We save you, 
fully 60% of the profits. Ordinarily, you would have to 
pay 50%, 10% and 7% in commissions before you got 
your set. 
With this special Diva offer, not even an agent makes a 
cent in discount or commission. That is why the Diva 
Radios come to you at such amazing figures of $23.50, 
$37.50 and $47.50, respectively, for the three models. 
That is why the Diva Radio is the greatest Value of the 
Year. 

Mail this 
coupon -I+ 

Full equipment including: tubes, 
cone speaker, batteries, aerial and 
ground wires -$20. for two less ex- 
pensive sets -$25. for $17.50 set. 
To operate from 110 v. 120 v. 
A.C. any cycle add $25 to price 
equipment -B eliminator to oper- 
ate any set from 110 -120 v. A.C. 
any cycle giving 150 v. with vari- 
able control $22.50. Combination 
A and B eliminator $42.50. 13íg 
special catalogue furnished on re- 
quest. Send for It NOW. 

YOU PAY ONLY 1/ WITH ORDER 
You need only send 25% of the cost of the model you 
want, if you act NOW. Pay the rest on delivery of 
set. It is your chance of the season. Get one for 
Christmas. Orders will be filled as they come in, and 
will be shipped from our nearest branch to save charges. 
Get yours in now and take advantage of this special 
offer. 

L 
DIVA RADIO CORPORATION, 

294 East 137111 Street, New York, N. Y. 

Address 

Gentlemen: I am sending you $ which is 25. 0h, 

of the cost of the $ Diva Radio. I agree to 
pay the balance upon delivery If for any reason, the 
set is unsatisfactory, it is agreed that I can return the 
set -st your expense -and that my money will be re- 
turned in full. 

Name 

.,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111I111111 r- 1 
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INFRADYNE 
INFRADYNE RECEIVER 

I Remler Infradyne Amplifier 
I Hammarlund 3 Gang .00035 Con- 

denser 
3 1- lammarlund midget condensers 5 

plate at $1.80 
1 Remler .00035 Condenser 
I Frost No. 886 50,000 -ohm variable 

resistance 
1 Camfield Set Coils 
2 National Dials C.C.W., at $2.50 
7 Benjamin UX sockets, at $ .75 
I No. 112 Amperite 
I No. IA Amperite 

Centralab 200,000 ohm var. re- 
sistor 

3 2 -inch dials, at $ .50 
I Carter filament switch 

$25.00 

12.00 

5.40 
5.00 

I .25 
10.00 

5.00 
5.25 
1.10 
1.10 

2.00 
1.50 
.65 

I Carter Single circuit closed jack 
No. 102A 

I Carter Single circuit open jack 
No. 101 

I Jewell No. 135 0 -5 Volts 
Lynch 2 meg grid leak 

I Dubilier .0001 Fixed Con. 
2 Dubilier .0005 Fixed Con., at $ .35 
I Dubilier .00025 Fixed Con. 

2 Thordarson R -200 Audio Transform- 
ers, at $8.00 

1 Panel 7x30 Drilled and Engraved 
I Baseboard, 7x30 
I Jones Multiplug Basemounting 
2 Eby Posts, at $ .15 
I Camfield No. 23 oscillator 
1 GR Rheostat 25 Ohm, baseboard 

type 

.80 

.70 
7.00 

.50 

.35 

.70 

.35 

16.00 
6.85 

.85 
4.50 

.30 
1.50 

1.25 

$116.90 

CARBORUNDUM 8 -TUBE SEMI -SHIELDED SET 
2 STAGE AUDIO AMPLIFIER 

ST. JAMES - SHORT WAVE - SAMSON T. C. - NINE IN LINE 
BROWNING -DRAKE - VICTOREEN - AERODYNE 

Dealers writing us specify just what hookup you are especially interested in. 

NEWARK ELECTRIC CO. 

226 WEST MADISON STREET 
CHICAGO, 

ILL. 

Three New o:: TUBES 
Endorsed by Radio Authorities 

TYPE 
G 

HIGH MU 

For use in impedance and 
resistance coupled receiv- 
ers. 
"CeCo" Type "G" tube 
will carry more power 
without overloading than 
any other available High - 
Mu. 
Average voltage amplifi- 
cation 20- Average Out- 
put Impedance 25,000. 

PRICE $2.50 

TYPE 
H 

SPECIAL . 

DETECTOR 

Will give improved repro- 
duction and avoid the 
usual rushing and hissing 
sounds of the "soft" de- 
tectors. 
Using a higher plate volt- 
age than previous types, it 
will handle powerful sig- 
nals with less overloading. 
Average mutual conduct- 
ance 940. Voltage Ampli- 
fication factor 14.4. 

PRICE $2.50 
Write for complete data sheet. 

TYPE 
J -71 

OUTPUT 
TUBE 

Will landle sufficient power to Op- 
erate We largest loud speakers at 
full volume. Does not require high 
voltage plate supply. At 90 v. it will 
give twelve times the undistorted 
power of the ordinary "A" type. 
To be used in receivers where a sen- 
siate "C" Battery connection for 
the last tube is furnished. Can be 
used on voltages up to 180 with en- 
ormous volume output, provided a 
special output circuit is used to 
protect the loud speaker. Filament 
5 v.-% A. 

PRICE $4.50 

Insist on Genuine CeCo Tubes. There's a type for every radio need. 

C. E. MFG. CO., Inc., PROVIDENCE, R. I. 
The Largest Plant in the World Making Radio Tubes Exclusively. 

The Carborundum 8 -Tube semi- shielded Set 
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ist camps, any place with a tell -tale aerial or 
loud -speaker maw, they had stopped while 
an evenly- modulated voice repeated the 
familiar formula. 

It had been three days of torture for Sim. 
He tried to tell Jack in his groping inar- 
ticulate way ; strove desperately to make 
him see this really was an eerie, uncanny 
web the police were spreading for them - 
something elusive they could not reckon with 
or guard against, that followed them relent- 
less and invisible no matter where they went 
or how they detoured or doubled. But Jack 
only laughed at him, then fell to rebuking 
him sharply as his dread showed more 
plainly ; and this was why a strained silence 
lay between them, late the third day, as they 
turned off the main highway. 

It was not a very good road, a mechanic 
at a garage a few miles back had told them, 
and he was well within the truth- consider- 
ably within the truth, as they discovered be- 
fore they covered a half -dozen miles. There 
was a yawning succession of holes that even 
Jack's agile driving could not avoid, and 
hills that proved to be not only frequent 
but formidable. The little car racked and 
jounced from hole to hole when it was not 
churning laboriously up grade ; and at half - 
past six, with heavy clouds that threatened 
an all- night's rain bringing on premature 
dusk, the speedometer showed they had ne- 
gotiated only fifteen miles of the twenty -five 
between them and the little town they had 
planned to make. 

This did not include the distance they had 
traveled up and down, Jack pointed out sar- 
donically. "What do you say we pick out 
some open- hearted hick, if there is any along 
this cowtrack, and see if we can get a 
bunk ?" he suggested, twisting the flivver out 
of another hole. "I'd as soon sleep in a 
barn as do five miles more of this." 

"Suits me," Sim agreed dully ; "place on 
this side about half a mile back looked 
pretty good." 

Jack nodded ahead to the left. "Better 
give this one the once -over first," he 
decided. "No chance to turn around here." 

The little car chugged ahead, in and out of 
more holes, and the house Jack had caught 
sight of through the trees came into view. 
It was larger than any they had passed, with 
well -kept barns and broad porches that gave 
it an air of prosperous hospitality. But Sim 
was eyeing the house with furtive intent- 
ness. "No, Jack ! Look !" he protested, 
leaning forward. "They got a radio! See ?" 
His big forefinger was pointing to a tell -tale 
aerial, shimmering in the failing light, high 
up between house and barn. 

Jack frowned ; then curtly, "And I'll say 
I'm glad they have." 

Sim hitched uneasily in the narrow seat, 
dread showing in his eyes. "It looked to 
me like they got more room back there'll 
they got here," he offered, jerking a thumb 
over his shoulder. 

The muscles around Winkler's mouth 
tightened. "I saw they didn't have a radio, 
if that's what you're driving at," he coun- 
tered sharply. "And the reason I'm stop- 
ping here's because they have. See ?" 

Sim's impassive face twitched. The drive 
that led into the house with the aerial was 
only seventy -five yards away, and he seized 
Jack's arm. "But, Jack !" he protested, his 
voice husky. "Don't ! Don't go in there ! 

Y'know how't gets me. I couldn't stand't 
t'hear that stuff about us again t'night !" 

Jack freed his arm with an oath. "You 
fool !" he snapped. But Sim clutched it 
again more tightly. The drive was only 
fifty yards away now. "Go back, Jack !" 
he begged. "Back t'that other place !" 
There was fear in his eyes. "Don't go in 
here, Jack !" 

Winkler shook him off again with a cold, 
metallic fury. "You fool !" he flared. 

(Continued on page 872) 
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$3.50 U.S.A. 

WITHOUT 
DRY CELL 

eaturm& 
CARBORUNDUNI 

STABILIZING 
DETECTOR UNIT 

THEY say that even hardened laboratory 
engineers are enthused over the new Car - 
borundum Eight -Tube Super Set de- 
scribed in this issue. 

It is an absolute revelation and one of its 
great features is the Carborundum Stabil- 
izing Detector Unit employed as a second 
detector. 
With this marvelous set you will get crystal 
clear tones at super -het volume to spare - 
greater distance- increased sensitivity. 
And one of the great reasons for its re- 
markable success is the 

CARBORUNDUM STABILIZING DETECTOR UNIT 
Improves in ,Set 

CARBORUNDUM GRID LEAKS ' CARBORUNDUM COUPLING RESISTORS 
SEND FOR NEW HOOK -UP BOOK D -I 

THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 
SALES OFFICES AND WAREHOUSES IN 

New York : Pittsburgh : Chicago : Philadelphia : Cleveland : Detroit : Cincinnati : Boston : Grand Rapids : Milwaukee 
The Carborundum Co., Ltd., Manchester, Eng. 

rCarborundum le the Registered Trade Name used by The Carborundum Company for bubon Carbide. This Trade Mark is the exolueive property of The Carborundum Company. 

The Carborundum 8 -Tube semi -shielded Set 
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Now you can have radio entertainment in any 
room, porch or lawn without disturbing your set! 
The E -Z Extension Connector hooks up to your 
set easily and quickly, enabling you to carry the 
loud speaker anywhere. Exclusive tension slot 
construction assures positive contact. 

only 35c 
rr ith 20 fr. cord 

ó 
$1.25r with 35 (t. cord -$1.75 

" 25 fc. cord - 1.50 " 50 ft. cord- 2.00 

Raytheon Block Condensers 
Guaranteed 1000volt 
breakdown test. 
Finest materials and 
special impregnating 
compounds em- 
bodied in Polymet 
Block Condensers 
assure the lasting 
success of your con- 
struction Job.Specify 
PolymetCondensers1 

PDLYMET 
A.00K COMDEVSEN 

TYPE r'DOD 
CAP.-14.MFo 

Type 1000 -14 Mfd. tapped 
at 1, 1, 2, 2, 8 . . . . $8.50 
Type 1001- .1 -C -.1 Mfd. . . 2.00 

Poly Claro -Plug 
Every set deserves one -turns old set into new - improves tone- broadens the range- elimi- 
nates scrapes, rasps, hissing. Reduces static. 

Over 125 manufacturers of receivers and 
power units use Polymet Products. THEY 
KNOW. Follow their lead-specify 
Polymet Products for best results. At all 
good dealers everywhere or send direct. 
Send for illustrated descriptions of all 
products. FREE on request. 

Polymet Manufacturing Corporation 
599A Broadway - New York City 

"World's Larger: Manufacturers of Radio Essentials" 

POLYMET 
PRODUCTS 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIiII! 

A Voltmeter 
for filament control and battery checking 

enables the set builder and owner to regulate 
the filament voltage and maintain just the 
proper battery condition. It gives that nicety 
of adjustment that brings in distant stations 
with quality. Security of operation comes 
only with voltmeter control. 

Pattern No. 135 -B 
Voltmeter 

The instrument illustrated is well adapted to the Carborundum 8 -tube semi - 
shielded set -It is a double scale, two -inch round panel mounting instrument 
operating on the D'Arsonval principle. The low scale is 0 -7.5, for checking 
A- battery and filament voltages and the high scale, 0 -150 volts is for checking 
B- batteries. The movement parts are all silvered and it is provided with a zero 
adjuster. It is a quality instrument. 

See this instrument at your dealers or send for our Radio Catalog No. 15 -C 

Jewell Electrical Instrument Co. 
1650 Walnut Street - - Chicago 

"26 Years Making Good Instruments" 

Tobe Deutschmann Company announces a 
new line of quality Fixed Condensers, for 
continuous operation on 400 volts, -known as 
the TOBE 400 Condenser. 

With the continual rise in plate 
voltages employed in order to se- 
cure the very best quality of audio 
amplification and the very much in- 
creased voltages now available from 
such plate -supply units, -as thv.se 
now using the Raytheon BH Tube, 
-this TOBE 400 becomes neces- 
sary. 

Cased in the characteristic sil- 
ver finished case, of a shape taking 
up minimum floor space in the set 
or plate- supply unit, with strong 
fastening lugs for attachment. and 
equipped with the special TOBE 
Safety Terminals at base of con- 
denser. These terminals permit ar- 
rangement of a number of con- 

densers in a bank with minimum wiring, -keep 
the connections out of the ;each of chance 
contacts as they should be for high .voltages, 

and greatly simplify constructions. 

PRICES: 
No. 401 -1 Mfd. $2.00 
No. 402-2 Mfd. $2.75 
No. 404 -- especially made for the 

L.C. -27, but adaptable to all 
similar purposes $4.50 

(Write us for particulars of our 
full line of Condensers for all set 
and plate supply unit construction, 
the TOBE B BLOCKS, including 
new TOBE BH BLOCK, the 

TOBE VACUUM "TIPO\ ' 
the TOBE " VERITAS" III - 

CURRENT RESISTOR. 

TOBE CONDENSERS ARE SPECIFIED IN THE CARBORUNDUM COMPANY SET 

Tobe Deutschmann Co. 
Engineers and Manufacturers of Technical Apparatus 

CAMBRIDGE MASS. 

New "Midget" 
Rheostat 

All metal. 

(Half 
Size) 

Any dealer can supply 

CARTER 
Parts As Specified In 

CARBORUNDUM 
8 Tube Semi -Shielded Set 

Also Carter Potentiometers and Jacks. 
Make sure the successful working of your 

50c set by refusing substitutes. 
(all resistances) 

Rad`io C o 
Á'G7 av , w 

, o atitso 19:.S.14.-. 

"IMP" 
Loop 

Aerial 

$7.50 
In Canada 

Carter Radio Co. 
Limited, Toronto. 

1 
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Excels in Every 
Valuable . acteristic 
LOOSE 

BASKET 
WEAVE 

nu 

GREATER 
SELECTIVITY 

GREATER 
TUNING 
RANGE 

FINER 
AND FULLER 
TONE VALUES 

INCREASED 
SHARPNESS 

OF 
TUNING 

INCREASE 
IN 

VOLUME 

IMPROVEMENT 
IN 

QUALITY 

NO 
INTERSTAGE 

COUPLING 

Radi 
170 TO 57 

....-..__-- 

9he ̀ Lek.eless' 
Frequency Trans 

ETERS - FOR .00035 MFD. 

Five Big Features 
i -Low apparent resistance at broad- 

casting frequencies. a- Highest ratio of inductance over 
apparent resistance. 

3- Lowest percentage of comparative in- 
crease of radio frequency resistance 
to direct current resistance. 4- Lowest apparent inductance at 
broadcasting frequencies compared 
to inductance at i Kc. 

At your radio dealer's for 
$2.50, or send his name 
with your remittance direct 
to us and we will see that 
you are supplied promptly. 

rmer 
404 DENSER 

5- Lowest rate of decrease in ratio of 
inductance over apparent resistance 
at radio frequencies to the same 
values at audio frequencies. 

Superiority Shown in Every 
Test Applied 

These separate items of superiority are cum- 
ulative, and not only from the laboratory tests 
but from actual experience of amateurs and 
manufacturers this coil has proved to give 
the best results. 

Ask your dealer or send to us for free booklets of instruction, 
giving full information and working drawings for building: 

Improved Controllodyne 5 -Tube Receiver 
General Utility Portable and Home 5 -Tube Receiver 
De -Luxe Cle -Ra -Tone 3 -Tube Receiver 

Benjamin Electric Mfg. Co. 
120.128 S. Sangamon Street, Chicago 

New York: 247 W. 17th Street San Francisco: 448 Bryant Street 
Manufactured in Canada by Benjamin Electric Mfg. Co. of Canada, Ltd., Toronto, Ontario 

Tuned Radio Fre- 
quency Transformers 

Straight Line Fre- elll Benjamin Radio Ptuducts g' are of the same high 
standard as the far -famed Cle -Ra -Torte Sockets -- quency Condensers 

Adjustable 
Brackets 

Battery 
Switch 

The Carborundum 8 -Tube semi -shielded Set 
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Variable 
High Resistance 

Single Pole Double Throw 

Double Pole Double Throw 

Triple Pole Double Throw 

Resistance Amplifier Unit 

Fixed Grid Leaks 

/In wh.rekicaALALAL. 

Dependable Products 
make your set 
operate better 

Endorsed and used by 
leadink, set builders 

Quality at 
Popular 
Prices 

clay we send you our 
complete catalog? 

Write Dept. R.N. 

LESLIE F. MUTER COMPANY 
'76th Li Greenwood Avenue 

CHICAGO, ILL. 
NIEMBE 

R ,M °A 

"ill12111 

Antenna Lead -In Insulator 

`eào 
Interference and 
Static Eliminator 

Audio 
Frequency Transformers 

MEEM EMI 

Push -Pull Panel Switch 

Automatic 
Shock -Proof Phone Plug 

Fixed Condensers 

ti? 
Resistance Amplifiers 

Adjustable 
Ground 
Clamp 

Stanc'ard 
Compete Aerial Kit 

In Your Set 
Tube life and efficiency, tone clarity 
and accurate tuning -all depend on 
filament control. 
AMPERITE, the only self -adjusting 
filament control, regulates the tube 
current that governs these vital 
points. Eliminates hand -rheostats. 
simplifies set -wiring. 
Accepted as standard equipment by 
every leading engineer, AMPERITE 
is specified for these circuits -CAR- 
BORUNDUM, L -R 4, POWERS - 
CASEM, TWO -STAGE AUDIO AM- 
PLIFIER. 
Write for FREE COPY of "The Radiall 
Book" to Dept. R.N.1. 

íládiall tympany' 
50 FRANKLIN ST., NEW YORK 

PEThT.t S PAT. F. 

Jhe "SELF ADJUSTING "Rheostat 
ormeemammoormareersums 

FOR LATEST INFORMATION ON ALL 

LEADING RADIO BOOKS AND MAGAZINES SEE 

SPECIAL "BOOK REVIEW" IN THIS ISSUE. 

Variable 
Condensers Lightning Arrester 

r 
Capacity 

.00035 

PRICE 

$250 

CONTINENTAL Lo Loss 
CONDENSERS 

The low dielectric losses, exact capacities and mechanical 
perfection of Continental Condensers make them the 
logical choice where fine reception is appreciated. 
Continental (Single) .0005 $2.50 
Continental (Single) .00035 2.50 

Continental Jr. Neutralizing Condenser $1 25 
(Specified in the Catborundum Receiver) 

If not at your dealer's, write Condenser Headquarters. 
GARDINER & HEPBURN, Inc. 

611 Widener Bldg., Philadelphia 

1E1L1KA\-Y; °I Z ORLS 

specified as "ballast" for the Carborundum "8" 
and LR -4 receivers are made by The Langbein- 
Kaufman Radio Co. (Dept. N), 02 Franklin St., 
New Haven, Conn. «'rite for prices and tables of 
values. 

WINTER EDITION 
of the 

RADIO LISTENERS GUIDE 
and CALL BOOK 

JUST OUT 

Latest Revised List of U. S., Canadian and 
Foreign Broadcast Stations. 

50C ON ALL NEWSSTANDS 

Radio News jor January, 1927 

As recommended by S. 1. Cole 
for use in the 

CARBORUNDUM 
8 -Tube Semishielded 

Receiver 

FIXED 
CONDENSERS 

are Specified in 

LC-27 
Diamond Orate Air 
To be announced soon(?) 
Raytheon "B" Eliminator 
Ultradyne 
To be announced senti ( ?) 

by L. M. Cockaday 
" Herman Bernard 
" John Rider 
" Raytheon Mfg. Co. 
" R. E. Lacault 
" R. E. Lacault 

AEROVOX fixed condensers have been approved 
by M. I. T. and Yale Universities. 

AEROVOX WIRELESS CORP. 
489-491-493 Broome Street 

New York 

See that screw' 
A SCRIEN4D12 
ADJUSTS AM XL 
IN CROWDED 
PLACES 

RESULTS in easier tuning, more distance, vol- 
ume and clarity -greater stability. Indorsed 

by leading authorities. 
MODEL "N " -A slight turn obtains correct tube oscillation 
on all tuned radio frequency circuits. Neutrodyne, Robert's 
two tube, Browning- Drake, McMurdo Silver's Ken.krv.t. etc. 
Capacity range 1.8 to 20 micro -micro farads. PRICE $1.00 
MODEL "G"-with grid clins obtains the prober grid cap- 

acity on Cockaday circuits, filter and intermediate frequency 
tuning in heterodyne and positive grid bias in all sets. 

CAPACITY RANGE 
Model G- 1- .00002 to .0001 MF'D 
Model G -5 -.0001 to .0005 ItfFI) 
Model G -10 -.0003 to .001 MF'D 

PRICE $1.50 
X -L PUSH POST -Push it down with 
your thumb. insert wire, remove pres- 
sure and wire Is firmly held. releases 
instantly. PRICE 15e 
PUSH POST PANEL - permanently 
marked in white on black insulating 
panel. In box including soldering lugs, 
raising bushings and screws for mount- 
ing, etc. PRICE $1.50 

X -L Radio Laboratories, 24CHICAGOLN AVE., 

$3000 IN CASH PRIZES 
SEE SCIENCE AND INVENTION 

25C ON ALL NEWSSTANDS 

The Carborundum 8 -Tube semi - shielded Set 
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Rheostats 
Supplied with Porcelain or 

Bakelite Base 
Pacent type moulded knob. Gold 
or silver finished dial. Two - 
unit construction. Elongated 
holes accommodate varying 
spaced mounting holes on 
panel. Various resistances 
with corresponding capa- 
cities. PRICE, 6. 10, 20, 
30 Ohm. Porcelain Type 

65c. Bakelite type 
$1,00 

Jack 
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Super Audioformer 
This is a big husky trans- 

former developed to meet the 
demand for finer musical and 
tonal values in broadcast recep- 
tion. Satisfactory for use in 
any amplifier circuit, singly or 
in pairs. Designed with mod- 
ern power amplification require- 
ments in mind. Cat. No. 27. 
Unshielded $6.00. Shielded $7.50 

PACENT 
Radio Essentials 

are recom- 
mended for 

use in 
these 

modern 
circuits. 

ULTIMAX 

POWERS- 
CASEM 

INFRADYNE 

CARBORUN- 
DUM 8 TUBE 

SET 

BASS NOTE 
CIRCUIT 

L. R.4 

2 STAGE 
AMPLIFIER 

Up -To -Date Designers 
Prefer 

PACENT 
Wherever you turn in the field of new and outstanding circuits, 

you will find leading designers using Pacent Parts because they 
prefer them. Loftin and White, Powers -Casem, Siegmann in 
The New Ultimax, not to mention a dozen others have chosen 
Pacent Parts. 

There must be a reason. It is simply this: Pacent Parts are of 
that high standard of efficiency and engineering design that mod- 
ern circuit calls for. That is why designer after designer is using 
and specifying Pacent equipment for the latest and best circuits 
and kits in radio. 

Don't forget, many of the outstanding set manufacturers 
use Pacent Parts as standard equipment. 

PACENT ELECTRIC CO. 
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, Ltd., Hamilton, Ont. Licensed Manufacturer 
for Gr. Britain and Ireland : Igranic Elec. Co., Ltd., London and Bedford, England. 

DON'T' IMPROVISE - PACENTIZE° 

Condenser 
Stations can be equi- spaced 

a c c o r d i n g to frequeneles. 
Grounded rotor in continuous 
connection with metal end -plate -meets all requirements of lotit 
loss design. Perfect insulatinn- 
Isolantite properly placed. Spe- 
cial brass plates. Riveted and 
soldered. Rigid channel frame 
construction. Permanent plate 
alignment. Extra tic bars. Over- 
size, dust- proof, uni -bearing. 
Positive enclosed stop. Opt ionaI 
one -hole mounting. Design pro- 
vides for uni -control land!!!!) 
mounting. 
Cat. No. 25013 (17 Plates) 

Price $3. Sn 
Cat. No. 250r (23 Plates) 

Price $trio 

PACENT 
Radio Essentials 

are recom- 
mended for 

use in 
these 

modern 
circuits. 

LOFTIN- 
WHITE 

UNIVERSAL 
ALL -CIRCUIT 

SET 

SUPER -HET 
TRAVELING 
COMPANION 

ROGERS- 
SCHUTE 

SHIELDED 
HAMMAR- 

LUND - 
ROBERTS 

ALDEN 
SOMER- 
BRIDGE 
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`pubes weaken 
as do batteries 

DOES your Set bring in the distant 
stations you got when it was new? 

Is your volume as great as then? If not, 
look to your tubes. 

To keep large or small type tubes at highest 

efficiency, attach a Jefferson No. 275 Tube Charger 
to the light socket and connect it for 10 minutes, 
once a month. Improved reception - plus longer 
life of tubes and batteries -will be worth many 

times the price to you. Guaranteed and made only 

by Jefferson. Get one today. Ideal Christmas Gift! 

JEFFERSON ELECTRIC MFG. CO. 
Largest manufacturers of small transformers 

541 So. Green Street Chicago KEEP TUBES LIKE NEW-CHARGE 
THEM MONTHLYondALLAT ONCE 

U f359 
at 

your dealers 

soft 
N-422'i5 

ube Charger 

Fred W. Stein. 
Improved .Results_ with Tube or Crystal 
Try entirely at my risk the wonderful improvement 
this inexpensive little device will make in the recep- 
tion of your set. Improves results on both crystal 
and. tube sets that use any kind of aerial except 
loop antenna. Clears up reception wonderfully, 
increases volume and partially absorbs static. 
Money -Back Guarantee. 

Greatest $1 Value 
in Radio Today 

INTERFERENCE ELIMINATOR 
NO RADIO SET COMPLETE WITHOUT IT 

Select stations at will. Especially necessary for i and 2 dial controlled sets. 

Under present conditions the average set fails to bring in the desired sta- 

tions properly. The Steinite Interference Eliminator shuts out local and 

other interference. You get one station at a time, the one you want, and 

tune in loud and clear. ' Operates on any set -attach to aerial wire and to 

set -no changes -no extra tubes or batteries. , ¢ New 1927 

Over 400,000 Sold Model 

MONEY BACK GUARANTEE 
Put 

en ehiselimina- 
tor on your set and note amazing improvement. No 
tools needed -install in a moment's time. Connect 
with set and follow simple instructions. Money back 
promptly if not delighted. $1 postpaid when cash 
with order. ORDER TODAY -a dollar bill will do. 

References: Exchange National Bank; Atchison Savings 
Bank 

- 
1 n 

, 
4l )lll),0,i)l)l 

s 1 Postpaid If you are not 
delighted with 

results you yet your dollar back 

IThe New Stelnite 7 -Tube Radio uses no batteries of any kind -only $125. Loud Speaker Built in. Complete 
with tubes $151 with nothing to buy. Operates from light socket le an hour. \\'rite for descriptive literature 

II before buying an expensive Battery Set. Also Steinits Long Distance Crystal Set $6-6 -Tube Battery Set $45. 
\\'RITE TODAY. 

STEINITE LABORATORIES, 402 Radio Bldg., Atchison, Kansas 

GEARS 
All Kinds -Small 

The most accurate made and 
tprices reasonable. We carry a 
complete line of gears in stock 

ç for immediate shipment. Can 
also quote on special gears of 

c all kinds. Send us your inquiries. 
Write for Catalogue 90 

Chicago Stock Gear Works 
105 Smith Jefferson St.. Chicago 

Write Today for Our 
84-Page Catalog of 
RADIO BARGAINS 
RANDOLPH RADIO CORP. 
180 N. UNION AV. Dept. 2 CHICAGO, ILL. 

I.. 

Radio News for January, 1927 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..,.,,,.,,, .,.,. .,.,.,,,,,. ..,,,,,,,,,,.,,,, 

The Invisible Net 
(continued from Page 866) 

tlllullllappu,.,,. ,_, ...r.nlnlllll1011llpm,,u,,1uiYiu MIMI 1011u1ppppp uuromn, , 

"Come out of it ! Do you hear ? Come out 
of it !" 

They were at the mouth of the drive, and 
with a sudden movement Sim clutched des- 
perately for the wheel. Jack struck his 
hand aside viciously. "Keep your mouth 
shut now," he ordered, a rasping intensity in 
his vòice. "If you don't I'll shut it for you! 
I'm getting sick of this monkey -business: 
Understand ?" And with a twist he swung 
the little car out of the road. 

George Whipple -that was the name on 
the mailbox -came out on the porch as they 
stopped ; a . stout man with a round, good - 
humored face. Jack did the talking ; and the 
results followed, that all but inevitably did, 
whenever he put his heart into it. 

Only too glad to have Mr. Walker and 
Mr. Melvin stay all night. It was going to 
rain any minute and the road from here into 
the Falls was even worse than that they had 
come over. Had they had any supper? Mrs. 
Whipple, plump and energetic, asked them 
this in the wide hall ; and George, Jr., the 
lanky seventeen- year -old son, carried the 
baggage briskly upstairs. 

Sim was aware of this hospitable stir in 
a blurred way, while he tried as best he 
could to get a grip on himself. The wire 
overhead might not be an aerial after all. 
It might be for lights or a telephone. 
Farmers had such things these days. But 
as they came into a comfortable living room, 
a long cabinet with many shiny controls, 
topped by a huge loud speaker, confronted 
him ; and he mustered what strength he had 
for the ordeal he knew must follow. 

It was not long delayed. Jack's eyes 
brightened as they fell on the cabinet. "Well, 
you've got a radio," he remarked, all inter- 
est, walking across to the thing. 

"Yes, sir, George made it for us," the 
cider Whipple replied proudly. "Every bit 
himself." 

Jack turned to the boy. "You made it 
yourself ?" he demanded. 

George, Jr., flushed. "It wasn't so hard," 
he explained. 

Jack eyed his handiwork. "Well, I'll say 
you did a mighty good job," he declared 
admiringly : "I suppose Pittsburgh comes 
in strong here." 

He was at it again -the saine suave tac- 
tics he had been using for three days. The 
clock on the mantel had just struck seven, 
and George Jr., began to twirl the dials 
eagerly. "Descriptions and that of the car 
in which they made their escape are as fol- 
lows," the relentless announcement rolled 
from the loud speaker. "Car -Ford tour- 
ing, 1924 model, Illinois licenses -" 

Sim walked over to the window and 
looked out without seeing that it had begun 
to rain, big fingers clenched against palms 
that were vet and a fine prickling chill 
playing up and down his spine. I f Jack 
had only stopped at that other place or if 
he would even give up deliberately courting 
this uncanny thing ! He would have to en- 
dure the torture of feeling that invisible 
net tighten about them three or more times 
tonight -four if the station signed off later 
than usual ; and he was not at all sure he 
could. 

The voice finished at last and a quartet 
began to sing. "Some little old station," 
Jacic approved enthusiastically. "Always 
sure of getting a class A program, and I'll 
say this set of yours does bring it in sweet." 

Mrs. Whipple called briskly from the 
door that supper was ready, and Sim fol- 
lowed Jack out to the table heavily. There 
would he an hour before that unrelenting 
announcement would boom out again, and it 

1 
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Wur grogram 
siarts with a snap 

It does if your "snap" judgment is good! Because good recep- 
tion demands lively batteries. And that's what you get when 
you snap on your Rectigon to do your charging. The time to 
start bringing in tomorrow's snappy program is tonight -after 
the last station signs off. You just plug into the light socket and 
attach the terminals. That keeps your batteries at their peppy 
best. That saves service station bother. And you'll never be 
caught with batteries run down, or absent for charging when the 
week's best program is on the air. 

when you charge 'ern at home with 

qhe westinghouse 
Rectigon "" ` 

gatte karger 

No noise as it charges -not 
a bit of fuss. Not even 
a murmur that would 
dist urb the mildest 
slumber. 

No acids, no chemicals -no 
moving parts- nothing 
to spill or burn. No 
muss, no worry. You'll 
have no spoiled rugs, 
no ruined clothing. 

Saves its cost in short order - 
Count the dollars spent 
in a few trips to the serv- 
ice station and you'll 
hotfoot it for a Rectigon, 
for the good it does your 
pocketbook as well as 
your batteries. 

Charges both "A" and "B" 
batteries- Keeps both 
packed with power. Bulb 
is used for "B" battery 
charging and is enclosed, 
like all other parts, in 
metal, safe from ac- 
cident. (Rectigon 
charges automobile bat- 
teries, too.) 

Perfect safety for your set - 
If you tune in while 
you're charging there'll 
be no harm either to set 
or batteries. Nor will 
batteries be discharged 
if any thing happens to 
the current while your 
Rectigon's attached. 

, , ,_ ... w 
WRCTiM6N0U3[N 

ELECTRIC 

No Storage Battery Radio 

is Complete 

Without a Rectigon 

THE RECTIGON is a superb Westing- 
house product. Things you can't see, 
like extra heavy insulation, things you can see, like the 
durably enameled case -all are of highest quality. 
Westinghouse also manufactures a complete line of radio 
instruments, and Micarta panels and tubes. 

WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
Tune in on KDKA KYW - WBZ KFKX 
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90 VOLT "B" POWER UNIT $12.75 

RUNIOR has had it this NEW HAWLEY ADVANCED POWER UNIT was coming -and here it 
is. Hawley Storage "B" batteries have been standard for over 5 years and the same quality 

-the same standard of workmanship comprise this unit with its new ingenious hook -up and built - 
in- charger giving the utmost in 13- Eliminator simplicity. Positively guaranteed not to give the slight. 
est kind or trace of a hum or line noises. Simply plug into your electric socket and forget it. Any 
inexperienced person can hook it up in 2 minutes as all voltages including those for any kind of 
detector are all plainly marked. Operates any 1- to 10 -tube set. Does not contain any acid. 

It's so good -such true smashing value -that my 5- year -old 30 -day trial offer refund applies. 
You've got to see it -hear its operation to fully appreciate this statement. 
The prices -only slightly more than ordinary dry cells, 90 volts, $12.75; 112,A volts, $15.25; 
135 volts, $17.50. For 105 to 120 volts, 25- to 130 -cycle alternating current only. Special sizes to 
order of any voltage. Knockdown kits at still greater savings. All complete as above -nothing to 
purchase extra. Further covered in my regular 2 -year guarantee. Ample stocks -all packed - 
same day shipments and your order is all I need to speed it on its way to you. Simply say: 
ship C.O.D. -pay expressman its cost plus small transportation charges- -and you'll thank me later - 
or write for my free literature, testimonials, etc. 

B. HAWLEY SMITH, 321 Washington Ave, Danbury, Conn., U.S.A. 
Mfr. of "A" Power Units, "B" Power Units. "A" Storage Batteries, "B" Storage Batteries and A & B Chargers 

including Tricklers 

YOU 
NEED 
THIS 

RADIO 
CONTROL 
SWITCH 

ENTIRELY AUTOMATIC IN ITS OPERATION 

When the receiving set is turned on, the 
Trickle Charger is automatically disconnected 
from A Battery and B Power Unit is connect- 
ed to set. When set is turned off, it automatic- 
ally connects the Trickle Charger to the stor- 
age battery and starts the charge, disconnect- 
ing the B Eliminator from the set and line. 

The ACME 
TRICKLE 

CHARGER 
An exceptionally fine 
economical product. 
Has a specially de- 
signed transformer with 
independent windings. 
Delivers t/z to a/ amp. 
and consumes 25 to 40 
watts. Attractive. Ef- 
ficient. East of $` ÿ the Rockies 

2 ampere bulb, $4 

This switch may be used with 
any set regardless of type of 
charging equipment. Attractive 
in appearance. Guaranteed. 

s 5 
complete, 
East of 
the Rockies 

Acme Battery Charging Equip- 
ment is nationally known for its 
excellent performance. 

Manufactured for 10 years by 

THE ACME ELECTRIC AND MANUFACTURING COMPANY 
1412 HAMILTON AVENUE - - - CLEVELAND, OHIO 

W 
E 

P 
A 
Y 

Liquidate Your Surplus 

Radio Stock 
Highest prices paid for surplus radio 
cabinets, sets and parts. Any quantity. 

What have you to sell? 
ROYAL SURPLUS COMPANY 
228 Jeliff Ave., Newark. N. J. 

C 
A 

S 
H 

WADE BENCH LATHE 
Cap: 4" dia. x 12" length 
Slfderest has travel en- 

tire length of bed. 
Lead -screw inside bed. 
Hollow spindle. Turn- 
ing, facing, boring. 

drilli ng,winding,thread- 
cutting No. I Lathe, plain headstock $28.06. No. 2 Lathe 
back -geared headstock $58.00. Either lathe. 4 "x18" $7.00 
extra. Complete line of accessories at equally lore prices. 
Catalog sent free. THE GEROLD COMPANY 
(lent_ R -1 120 Liberty Stet New York 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a 
year. Experimenter Publishing Co., 53 Park Place, New York City. 

was a good supper the plump little woman 
set before them. But a tight band seemed 
wound about Sim's throat. It was only a 
respite. He would have to fight off that 
sense of an inexorable web closing in about 
them again, without letting these people see 
the crawling dread that gripped him. 

-Jack did the meal justice, of course ; and 
Sim resented this dully. He resented the 
younger George : his vivid "lumberjack" shirt 
and orange corduroy trousers. If this kid 
had paid more attention to his father's hogs, 
and less to radio, there would have been 
nothing to torture him in this big house. 

It was a little before eight when they 
finished, and Jack turned to George Jr., as 
he rose. "Well, old timer," he suggested. 
"Suppose we see what our old friend 
KDKA's got on by this time." 

Sim lagged behind as the two of them 
crossed to the living room, getting out his 
pipe and trying to occupy himself with 
filling it. But the same smoothly- contrólled 
voice reached him from the loud speaker. 
"We are making the following announce- 
ment at the request of the police department 
of Mortonsville, Ohio." 

He was sure Whipple must see his hands 
trembling, but there was not the slightest 
trace of suspicion in the farmer's open face. 
These descriptions were too far from the 
truth to be of any possible consequence, he 
tried to tell himself. But it was no use. 
There was an unseen, eerie web they were 
powerless to break or elude, drawing tighter 
and tighter about them ; and he hitched his 
chair into a shadowy corner when he finally 
went into the living room, utter weariness 
pressing down his broad shoulders. He had 
gone through it again, but he doubted if he 
could once more without breaking. 

Mrs. Whipple, the dishes finished, came in 
and Jack talked glibly to her and her hus- 
band, while George Jr., manipulated the 
dials. The minutes that stood between Sim 
and his next ordeal seemed fairly to melt 
away. The voice, tuned in by Jack's guile- 
less manoeuvering, made its relentless an- 
nouncement again, and when it finished 
Sim's big muscles were quivering. He could 
not go through it once more. He would 
have to get away -down the rutted road 
through the rain- anywhere, away from 
these invisible meshes the police had spread, 
before they tightened again. 

He smoked out his pipe in jerky puffs, 
filled it again, smoked it out again ; his 
mind occupied feverishly with the idea. He 
would have to get away -even upstairs if 
nothing else offered. He looked furtively 
at the clock. It was twenty minutes after 
nine. Upstairs. That could be managed. 
He would go there before that voice boomed 
out at him again, no matter what Jack said. 

He waited, tense, watching. His chance 
came at five minutes of ten. There was a 
moment's lull in the talk as Jack, handling 
the dials himself now, turned back to 
KDKA, and he made himself look up. 
"Jack," he said, dry and forced, "I -I'm 
sleepy, and if it's all the same to you I- 
I'll go up and turn in." 

Winkler's eyes flicked at him in an in- 
stant's glance, then his face- wreathed itself 
in a smile. "Exactly what I was going to 
say, old top. After our little ride I have a 
hunch that bed'll feel mighty good." 

"Oh, we'd like to have you stay and talk," 
Mrs. Whipple protested : "But," maternally, 
"I know you must be tired. Take them up 
and see if there's anything they need, 
George," she directed, turning to her, hus- 
band. 

They rose, except George Jr. "This is 
just when the DX begins to get good," he 
remarked, taking his place at the dials. 

A lifting relief took possession of Sim. 
He was escaping after all- escaping that 
eerie, inexorable web. His big shoulders 
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or Music? 
WHEN you have read this advertisement 

you will realize that an important for- 
ward stride has been made in radio reproduc- 
tion and you will be glad to have learned that, 
no matter what kind, make - or age of set you 
have, you can now convert it in a few minutes' 
time and at small expense into the most perfect 
reproduction known to radio. 

i f 
'== 'N. :i --..... 

IOW .1. 

_ -------- -......_ ..._ 

In test after test under all conditions, before 
laboratory experts, set manufacturers, broad- 
casting artists of national fame, musical critics, 
and in tests by the radio public itself, the new 
Truphonic amplifying principle has definitely 
proved itself to be superior to all other methods 
of reproduction- barring none. And the Tru- 
phonic furthermore has the unique feature that 
it can be instantly attached to any set. 

What the Truphonic Is 
The Truphonic is simply this : A compact instru- 

ment containing three stages of Truphonic coupling 
and an output unit to protect the loud speaker from 
the powerful Truphonic output. A 6 -foot battery 
cord contains all wires to the "A" and "B" batteries 
(including wires for "C" battery and additional "B" 
battery if power tube is used). A single wire with 
clip attached slips over the plate prong of the detec- 
tor tube which is then reinserted in the socket of the 
set. It is as simple as ABC and can be attached by 
anyone in less than S minutes, without any knowl- 
edge of radio. 

Used in Commercial Sets 
Although Truphonic amplification has been on the market 

only a short time it is now used in the sets of 22 radio 
manufacturers. Unfortunately it was not perfected in time 
for general use by manufacturers of large production this 
year. Next year the trend will be toward Truphonic ampli- 
fication. 

But if you want the inost beautiful reproduction of musio 
and speech 'in your home right now get the Truphonic at 
your dealer's, attach it, and know that you have the finest 
reproduction obtainable -no matter hów much you can 
afford to pay. 

If your dealer has not stocked the Truphonic we will send 
you one C. O. D. on 5 -day money -back trial. No Truphonic 
sent unless you give your dealer's name and address. 

ALDEN MANUFACTURING COMPANY 
Dept. K 24, Springfield, Mass. 

N IC Power 
Amplifier 

Reg. U. S. Pat. Off. 

$20 
Ready to 

Attach 
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From the highest musical note 
in nature, to the deepest 

s 

0 

Boo 

\I 

Amplion reproduces t he whole range -perfectly 
TO the world- famous Am- low in tone -strikingly di tint 

plion line of radio reproduc- in the enunciation of the spoken 

ers is added the Amplion Cone- word. In a graceful, tw -tone 

time - perfected -clear and mel- mahogany cabinet, i41lxr 41 

876 

'x911. 

AMPLION Reproducers, $12 to $45 

Ask your dealer for a demonstration or write to us for interesting Amplion klet 

G 

THE AMPLION CORPORATION OF AMERICA 
Suite S, 280 Madison Ave., New York City 

AMPLION 

PRICE 

$4.50 
CAPACITY 

.00035 
.00045 

MICROMETER ADJUSTMENT DEFINED 
No. other manufactured condenser allows accurate matching of capacities and in- 

ductances without the aid of balancing condensers or compensating devices. ARMO, 
on the contrary, uses a micrometer adjustment allowing a change in capacity of 30 %, 
thereby eliminating the use of precision instruments or special equipment to balance 
coils. This is done by a simple adjustment on the rotor shaft - 

A new principle of S. L. F. and S. L. W. L. -A method giving most desirable spac- 
ing on all broadcast wavelengths. - 

Another feature -The plates are soldered, not assembled, thereby offering a free 
electrical surface reducing resistance very materially. 

Being an unusually small condenser for its capacity,- it has a very concentrated 
field. This along with its small amount of insulation, well out of the way of the 
field gives improved selectivity and its value is obvious, especially on short wave. 

This angle. however, is taken care of by our manufactured range of cap- 
acities from .00015 to .00045. 

WRITE US DIRECT GIVING THE NAME OF YOUR DEALER. 

ARMO RADIO LABORATORIES 
1666 Tarleton St., Los Angeles, 

CALIFORNIA 

HAVE YOU SEEN THE NEW MAGAZINE? 
MONEY MAKING 

The Magazine of Opportunities - Earn a Second Income 
For Men and Women who want to become Independent 

25c ON ALL NEWSSTANDS 
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had begun to straighten, his big body to ex- 
pand again as they reached the airy guest 
chamber at the opposite side of the house 
from the other bedrooms. He could rest 
Up here -rest without that relentless an- 
nouncement dinning at him. 

Whipple and Winkler paused at the door 
to talk, and Sim moved across to the oak 
dresser to arrange his few toilet. articles 
then halted heavily. On its top, among 'the 
embroidered flowers of a scarf, lay 'a pair 
of head -phones, their cords running down to 
wires along the baseboard. 

"If you want to listen in some more," 
Whipple was saying, "there's a head -set con- 
nected to the loud speaker downstairs." The 
proud father was expressed in his voice 
again. "George fixed it up last winter while 
my sister was here so she could hear in 
bed. He always sits up late listening." 

Jack made an easy reply, and the farmer, 
with another remark or two, wished them a 
good night and closed the heavy door. Jack's 
hand gripped Sim's shoulder and jerked him 
about the moment it shut. "You poor 
thick- headed fool !" he snapped, his voice low 
but savage. "Why . don't you tell them? 
\Vhy don't you tell them all about us? Sit 
there and squirm, and get blue around the 
gills!" 

"But, Jack ! Jack !" There was stricken 
lines in Sim's big face, and his voice was 
husky : "I can't ! I can't, Jack ! Honest 
to-" 

Winkler's eyes blazed. "Can't " -he shot 
back. "I'll show you if you can't !" - ' He 
caught up the phones. "Here! 'Put these 
on! Do you hear ?" 

He thrust the receivers out, and Sim 
jerked back. An inexorably even voice was 
coming from them. "Of the car in which 
they made their escape are as follows." "No. 
Jack ! No!" Sim burst out, face white and 
stark fear in his eyes. "I .can't stand it, I 
tell y' ! Don't ! Don't !" 

Winkler only tightened the grip on his 
shoulder. "I said put 'em on," he repeated 
mercilessly, crowding the phones and that 
relentless voice closer. "After we've got 
this far, do you think I'm going to stand 
by like a fool and let you tell the world we 
stuck tip the Mortonsville Bank just because 
you've got a crazy notion there's something 
spooky about radio ?" 

They confronted each other, only the 
phones between them; and a fear -born re- 
bellion flared up in Sim. Jack had no right 
to do this -no right. He wrenched free, 
swung a hug' fist at the phones and Jack's ' 

face ; then checked it with frozen suddenness. 
The familiar voice had stopped, and a new 

announcer was speaking- eagerly. "The 
police department of Mortonsville, Ohio, has 
just received information that the correct 
descriptions of the two men who robbed the 
First National Bank are as follows," it said : 

"First man -about five feet six inches in 
height, a hundred and thirty -five pounds, 
light hair, blue eyes, smooth face, snappy 
gray suit, and gray cap ; answers to the 
name of Walker. Second man -about six 
feet one, a hundred and ninety -five pounds, 
gray eyes, brown hair, smooth face, wearing 
blue suit and dark cap ; and answers to the 
name of Melvin. 

"They were last seen in a Ford touring 
car, with Ohio licenses, this evening, head- 
ing toward Taylor's Falls, Pa., along the 
cut -off road. A reward of two thousand 
dollars is offered for their arrest or appre- 
hension." 

The voice ceased. There was a click, and 
an orchestra broke in with a rollicking fox- 
trot. But Sim McCartney and Jack Wink- 
ler stood -bodies rigid, faces drawn -for a 
long tight moment. Then Winkler cursed 
harshly and flung the phones to the floor. 
the muscles along his jaw knotting. "They 
haven't got us yet, damn 'em !" he blazed. 
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"Every note /- 
high and low- 
perfectly clear" 

i/ // s 
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Acme K -3 Enclosed Single 
Free Edge Cone Speaker, 
(shown above). Diameter of 
cone, 11 ins. Green bronze 
metal case. Price: $18.50 

Acme K -1 Enclosed Double 
Free Edge Cone Speaker. 
Diameter of Cone, 14 ins. 
Tan metal case. Price: 

$25.00 
cl CD 

Acme Enclosed Free Edge 
Cones and Acme Repro- 
ducing Units, (Designed 
for use exclusively with 
the free edge cone) elimi- 
nate resonance and pre- 
serve the tones, pure, 
round and clear. A fixed 
edge cone, to produce the 
same results, would have 
to be three times the di- 
ameter, too clumsy for 
your living -room. High 
notes are reproduced to- 
ward the center of the 
cone; low notes, toward 
the edge. The laws of vi- 
bration make it possible to 
produce low notes with a 
small cone, provided the 
edge is free and enclosed, 
and provided the reproduc- 
ing unit is especially de- 
signed for use with a free 
edge cone. 

Write us for circular de- 
scribing full line of Acme 
products. 

We listen to 
our new Acme 

perfectly fascinated!" 
"...With our new Acme Speaker, the 
voices and music that come in are 
so clear and beautiful that we just 
love to listen. It seems as if what 
we hear are the actual voices and 
music themselves..." 

The wonderful new Acme Loud 
Speaker successfully reproduces 
voices and music, in your own home 
as clearly as they were originally 
created in the broadcasting studio. 
It reproduces the voice of the singer 
in all its thrilling, tender beauty. 
It brings out the different personal- 
ity in each voice, so that you can tell 
one voice from another. It re- 
creates orchestral music so clearly 
that you can hear each instrument 
playing. It reproduces low notes 
and tones as clearly as high notes 
and tones. You hear the bass and 
treble, harmony and melody. 

All this was not done in a mo- 
ment, Acme engineers worked five 
years and made 256 experimental 
speakers, before they arrived at the 
new Acme Enclosed Free Edge 

Mail this Coupon for 
"Amplification Without Distortion" 

ACM 
fo amp /ificatioa 

Cone and Acme Reproducing Unit, 
which together are responsible for 
this great increase in radio enjoy- 
ment. 

See this new Acme 
at your dealer's 

Try out this new Acme for yourself. 
See if all we have said about it is 
not true. Compare it with others in 
the dealer's store. Drop in at your 
dealer's today and hear this remark- 
able new speaker. Made by Acme 
Apparatus Co., Pioneer Radio and 
Transformer Engineers and Manu- 
facturers, Cambridge, Mass., U.S.A. 

Send for this Acme Book 
"Amplification Without Distortion ", now in 
its 13th edition. Written by a prominent 
radio engineer in a non -technical and inter- 
esting manner. It gives you a clear picture 
of radio reception, and shows exactly how 
you can eliminate distortion and improve 
the operation of your set. It also describes 
fully these wonderful new Acme loud speak- 
ers -and includes details of the complete 
Acme line of transformers, impedances, con- 
densers, potrehos, choke coils, etc. Send 
coupon below. 

ACME APPARATUS CO., 
Dept. K -21, Cambridge, Mass. 

Enclosed find 10 cents (stamps or coin) to cover cost of sending me 
one copy of "Amplification Without Distortion ", 13th edition. 

Nance 

Street 

City State 
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Strict adherence to this fundamental Horn. 
mel policy over a period of many years has 
established the "House of Hommel" into 
the abiding confidence of thousands of 
radio dealers all over the country. 
Hommel's liberal and consistent national 
advertising acts as a constant sales stimu- 
lant that keeps dealers' stocks constantly od 
the move. 
All inquiries, resulting from Hommel's na- 
tional advertising, are promptly turned over 
to Hommel dealers- exemplifying the high- 
est type of jobber loyalty and co- operation 
a dealer can enjoy. 
If you like a fair and square jobber con- 
nection -tie up with Hommel -the whole- 
saler who never retails. 
Write to -day for the Hommel Catalogue - 
27-S. 

WHOLESALE 

Five Big Reasons Why You 
Should Tie Up with -"THE 
HOUSE OF HOMMEL" 

1. Unexcelled Dealer co- operation 
2. Ample Stocks at all times 
3. Wholesales Exclusively 
4. Dealers' Repair and Inspection 

Department 
5. Modern Display Room Facilities 

EXCLUSIVELY {^ ;{ 
, 3 } ' ̀i# _ 

929 PENN AVENUE PITTSBURGH, PA. 

Goodrich 
silvertown 

Radio Panels 
For greatest range and selectivity 

1 Easier to drill and machine. 
2 Better color, lasting lustre. 
3 Lower free sulphur -no discoloration. 
4 Higher softening point-no warping. 

Goodrich V. T. Sockets Spaghetti Tubing 
Radiophone Ear Cushions Battery Mats 

Hard Rubber Tubes for Coils 

The B. F. Goodrich Rubber Company 
Established 1870 Akron, Ohio 

Have You Seen "MONEY MAKING" ? 
The new magazine that tells of hundreds of ways to make 

EXTRA MONEY 
DON'T MISS IT -25c ON ALL NEWSSTANDS 

THE CONSRAD CO., Inc. 53 Park Place New York City 
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He jerked along his head toward their be- 
longings. "Throw that stuff in a suitcase. 
We're going to get out of here." 

Sim only gazed at him with fixed dullness. 
Those eerie invisible meshes had tightened 
at last -were ready to smother them in an 
inescapable grip. Jack struck him a stinging 
blow across the face. "Do you hear? Come 
out of it !" Sim stooped mechanically for 
the suitcase, and a voice curt with corn- 
mand, barked behind them. "Hands up !" 
it ordered : "Up!" 

* * * * 

Sim, tied snugly with hay rope in a 
straight- backed chair, did not raise his eyes 
from the rug or straighten his slumped body. 
Jack, likewise bound but defiantly erect, 
stirred and his eyes flicked over their cap- 
tors with contempt. "I'll say you make two 
thousand easy," he snapped. "Any dumb- 
bell could pull your stuff after the radio 
gives you all the dope." 

George Jr. only grinned, and he and his 
father looked at each other. "Think so ?" 
the youth inquired. He stepped to the long 
cabinet against the wall, and pushed a 
switch. . 

"Made at the request of the police depart- 
ment of Mortonsville, Ohio, before signing 
off," a relentlessly familiar voice announced 
in the loud speaker. "Their descriptions and 
that of the car in which they made their 
escape are as follows : car -Ford touring, 
1924 model, Illinois licenses -" 

Jack twisted about, frowning abruptly. 
George Jr. made an adjustment, and the 
voice ceased. "We'll see," he prophesied, 
his eyes dancing, and ran out into the hall 
and upstairs ; while. Jack regarded the cab- 
inet warily, and Sim did not stir. 

There was silence for a moment, then a 
voice boomed out of the Ioud speaker again. 
"I'm up in the spare room," it said. Jack's 
eyes narrowed. It was not the voice that 
had just ceased. It was another voice -a 
voice he had heard before -George Jr.'s. 
"I'm talking into the head phones here, like 
you were a while ,.ago," it went on. "Speak- 
ing of dumb -bells, maybe you see now how 
I heard every thing you said and faked that 
announcement back." He broke into trium- 
phant laughter, that made the speaker's dia- 
phragm chatter, and his father joined him. 

"It sure takes a mighty smart one to get 
ahead of that boy of mine on this radio 
business," he declared proudly. 

Jack glared at him a moment with malev- 
olent chagrin, then cursed throatily. But 
Sim only kept -on staring at the rug, eyes 
dull and shoulders-sagging wearily. He had 
tried, from the first, to warn Jack about this 
baffling, uncanny net. 

Station 

NEW YORK 
373.8 Meters - 801 kilocycles 
is owned und operated by the 
publishers of this nrayar3ine 

Our Editors will talk to you 
several times every iot ek- 

Sec your Newspaper 
for details 

TUNE IN ON 
WRNY 
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NO BATTERIES 
NO CHARGERS 

NO WORRY 
NO ACIDS 

ti:011744:-- 
ALONG ö1srANCE« 

Zenith has again demonstrated its 
superiority in radio; this time you 
are relieved of constant worry and 
attention required by storage battery 
radio sets. The new super Zenith 
plugs into your light socket, there 
are no small storage batteries, water, 
acids nor chargers Always full 
power. Amazing selectivity and 
tone quality. 

Super Zeniths in three distinct models- 
$280.00-$300.00-$395.00. 

Write for literature and 
demonstration appointment. Super Zenith mounted on spinet base. 

ZENITH RADIO CORPORATION, 3620 Iron St., Chicago 
MANUFACTURERS OF 

Zenith ten tube DeLuxe models (no aerial or loop) $650.00 to $2500.00 

Zenith "B" eliminator, a durable, dependable eliminator $60.00 

Battery operated super Zeniths (where no electric current is available $240.00, $260.00, $355.00 
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IT HOWLS 

6,,t,0 
it 

doesn't. 

62) 

MC DONALD 
HOWL 
ARRESTER, 

TRADE -MARK 

"It Stops that Howl!" 
Slip one of these live rubber jackets over each trouble- 
making tube .... and the Howl stops. 

Remember the name ! You can get it for every size tube. 
It sells for 75c each. Just ask your dealer, or write. 

Sole Selling Agents for the U. S. A. 

SPARTAN ELECTRIC CORPORATION Manufactured in the U. S. A., by the 

350 West 34th Street, New York City SCIENTIFIC PRODUCTS CANADA, LTD. 

"It Stops that Howl!" 

CHELSEA 
The New $60 

Why Pay More ! Super - Six 
You cannot buy more radio en- 
joyment than you get with the -, 
Chelsea Super Six. Employs they (,' . 

revolutionary Tru -tone Circuit, (D) 

fully shielded; and is specially 
recommended for power tube 
operation. Includes many qual- APPROVED - -`"--- e ;0 

iity features found only in the 
most expensive sets. Ask your Specifications 

Six tubes, Tru -tone construction. New system of dealer to demonstrate. audio and radio amplification. Beautiful two -tone 
mahogany finished cabinet with dust -proof, fool -proof 
inside panel protecting chassis. Rugged bus -wiring. Write for New Folders. hand -soldered connections, cord leads for making all 
connections. 

Other Chelsea Receivers -Regeno -3, $26; Super Five, $50. Send for details. 

CHELSEA RADIO CO., Chelsea, Mass. 

"Lighting Fixtures" 
READY TO HANG 

(Direct from Manufacturer) 
Completely wired including glassware 

Send for new Catalogue No. 27 
(Just reduced prices) 

Special Proposition to Dealers 
ERIE FIXTURE SUPPLY CO. 

STATION R ERIE, PA. 

1927 CATALOG 
JUST OUT! 

SEND FOR YOUR COPY 
RANDOLPH RADIO CORP. 
180 N. UNION AV. Dept. 2 CHICAGO, ILL. 
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Testing "B" Eliminators 
(Continued from page 823) 

Puuunnuuu,:uunnuuuuuumunuumwuJnunuuumwwuunennnnnnneWnnnnnnnn®IIUIt 

made available for power -tube operation. 
The sixth meter indicates the total current 
drain of the eliminator in milliamperes, the 
seventh the voltage of the "A" battery feed- 
ing the receiver. The eighth meter, which 
reads 5 milliamperes at full -scale deflection, 
is used to check the transformer windings 
for short -circuits against the frames. A 
transformer developing 500 volts is con- 
nected to the steel case and to each of the 
output posts, in turn, the sensitive meter im- 
mediately disclosing leakage if any is taking 
place. 

Such exhaustive tests insure dependable 
"B" power supply units for radio set owners. 
Although they are expensive to perform, the 
manufacturer finds them well worth while ; 
fOr few eliminators so tested will be re- 
turned for repairs. 

EnuJ muuuunnnuuunnummn i uwnuuuuunmunuw u ununuuuuum nm uu unuuw uu u uu.wnm 

Permanent Installation 
of Radio Equipment 

(Continued from page 831) 
FlwmmJmiaw JulJi Jp.nnuurnuuum:nuuuu.uuuunwnuuuwuuuuuuumuuuuuurnnuuui.uu.. 

tien, there is no space between the floors and 
walls to run open- circuit wiring. It is im- 
practicable to run the wires in metal con- 
duit, as done with power wires, because of 
the choking effect of metal pipes. The elec- 
trostatic capacity between wires in the con- 
duit is also responsible for a large portion 
of this absorption. 

Some time ago an installation of this na- 
ture was made in a large Chicago apart- 
ment building ; but, of course, the system 
would not operate. While an attempt to lo- 
cate the trouble was being made, one of the 
wires connected to the jack terminals broke 
off and the jack terminal was accidentally 
grounded on the conduit. To the surprise of 
all, it was found possible to operate a loud 
speaker from this receptacle jack. The 
broken wire was taped, and the jack ter- 
minal permanently grounded on the conduit. 
This change was made in each room, there- 
by making the entire system operative. 

The action of this circuit will be more 
readily understood when attention is called 
to the fact that the conduit acts as one plate 
of a fixed condenser and the dead -ended 
wire as the other plate, thus placing a ca- 
pacity in series with the loud -speaker cir- 
cuit. This method may be successfully 
used ; but it is not recommended, since the 
open- circuit wiring is less expensive and 
produces better results. 

BURIED WIRING 

There have been many installations where 
No. 14 rubber covered wire was encased in 
loom and buried in concrete floors and walls. 
When making an installation of this kind it 
is necessary to maintain the spacing specified 
for open -circuit wiring. The loom should be 
run between outlet boxes without a break. 
Several layers of tape wrapped on the end 
of the loom, inside the box, will prevent it 
from slipping out when the concrete is being 
poured. 

Fiber conduit may be used instead of 
loom, affording better protection to the 
wires and permitting rigid construction simi- 
lar to metal conduit. The conduit should be 
threaded at the ends and fastened to metal 
or fiber outlet boxes with metal nuts in the 
conventional manner. This material does 
not bend readily ; so it will be necessary to 
use elbows or condulets when a turn is 

made. These may be made of either fiber 
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"Where'd you buy the new set Tom?" 
"Buy it! Why I built it myself!" 

At Last!A7t!eal Radio SetYou Can 
Build Yourself with tht Professional Air" 
of the high class FactoiyBuilt Product! 

$1790 
-What You Get For Your 

Money in The Pilotone 
Universal Kit 

1 Drilled and Lithographed Front 
Panel (7 x 18) 

1 Drilled Sub -Panel (7 x 17) 
1 Pilot Light 
2 2" Bakelite Sub -panel Brackets 
2 700 -ohm Resistances (Dampers) 
1 .006 By -Pass Condenser 
1 .002 By -Pass Condenser 
2 Vernier Dials 
5 Universal Sockets 
1 Filament Switch 
1 Pkg. Washers -1 Pkg. Nuts -2 Pkgs. 

Asst. Screws 
38 Flexible Leads 
1 .00025 Grid Condenser 
1 Grid Leak 
9 Marked Binding Posts 
2 Audio Frequency Transformers 
1 10 -ohm Rheostat w /knob 
1 20 -ohm Rheostat w /knob 
1 3 -Point Jack -1 4 -Point Jack 
Massive Walnut Finish Cabinet $7.50 

additional 

ENGLAND 
R. A. Rothermel, Ltd., 
24 & 26 Maddox Street, 
Regent St., London, WI. 
AUSTRALIA 
United Distributors, Ltd., 

72 Clarence St., Sydney 
BRAZIL 
Samuel Meyer, 
41 Rua Buenos Ayres, 
Rio Janeiro 
ARGENTINE 
Samuel Meyer, 
367 Bartolome Mitre, 
Buenos Aires 

Build ierourself 
-with the 

PILOTONE 
UNIVERSAL KIT 

Do you want a 5 -tube radio fre- 
quency receiver ? -A 3 -tube three cir- 
cuit?-A 2- or 3 -tube reflex ? -A3 -tube 
short wave? -Build any or all these 
circuits with this amazing Pilotone 
Kit. Contains complete parts, except 
tuning coils and variable condensers 
-Every hook -up operates with two 
dial control -You turn out a job every 
bit as good, if not better, in perform- 
ance and appearance than most factory 
built receivers -Just the kit for inven- 
tive men who like to experiment- 
Especially popular among small man- 
ufacturers who know the Pilot reputa- 
tion for precision parts I 

TRADE MARK 

What Greater Gift -? 
What greater gift to the family than 

the wonderful flow of music and enter- 
tainment waiting to be plucked from 
the air with a PILOTONE? 

What greater gift for Mother than 
PILOTONE'S extreme simplicity -only 
two dials regardless which of the five 
circuits you build! 

What greater gift for yourself than 
that glow of pardonable pride which 
is yours when the PILOTONE, built with 
your own hands, brings in loud and 
clear and true the music of stations 
hundreds of miles away 

The building of the PILOTONE is per- 
fectly simple; the results- simply per- 
fect A screw driver, a pair of pliers, 
a few pleasant hours and you have 
built for yourself a better Radio Re- 
ceiver than any at triple the price! 

/LOT 
ELECTRIC M'F'G. CO., I N C. 
313 BERRY ST..BROOKLYN,NY 

Get the Pilotone Kit at 
S. S. Kresge Radia Depts. 
If none nearby, order 
through local dealer. Oth- 
erwise send $17.90 via 
postoffice or express money 
order for complete kit: 
also condenser and coil 
catalogs. Massive walnut 
finish cabinet $7.50 extra. 
Department 127. 
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For large 

If you keep your radio tubes in good condition, much 

of the discomfort you attribute to unruly static re- 

ception can be eliminated. 

Just give them a few minutes' treatment 
with the Sterling Reactivator. The meter 

dition of tubes before, and also indicates 

proved they are after treatment. 

or small tubes. Price $12.50 

Midget Model (without meter). 
Price $3.75 

fferlind 
Tul,e Readivator 

now and then 
shows the con - 
how much im- 

See your dealer and insist 
on "Sterling" protection. 
Write for 32 page, instruc- 
tive, illustrated booklet on 
care and upkeep of radio. 

The Sterling Manufac- 
turing Company 
Cleveland, Ohio 

c 

} Yy 

See the 
World/ 

FkLE. 
Snap outof that rut I 

Be ALIVE while you 
CAN. Travel. taste'adven-,' 

ture, SEE THE WORLD. Let me 
show you how to do It FREE -more 

than that. get paid for your trouble. 
Radio operators for ocean steamers are urgently 

needed. I'll teach you in few short months of your 
spare time at home to be one -then as soon as you 
qualify thewhole world lies open before you. Radio 
operators are ship's officers, draw a good salary, 
travel free with all living expenses paid. U. S. 
Government controls all Radio operators. recog- 
nizes and accredits my quick training methods. 
Write for Free Book -no obligation. Address. J.E. 
Smith, President, National Radio institute, 
Dept. AB.07 Washington, D. C. 

¡ REE RADIO GUIDE 

`4,.; 
MooH.UPSlb 

164 -PAGE (1927) GUIDE 
Gives special hook -ups with illustrations. 
Shows big savings on standard radio parts, 
complete sets. kits. Be sure to get this 
thrifty book before you, buy. Write letter or postal NOW. 
Also include name of another fan. 
BARAWIK CO.. 542C Monroe St.. CHICAGO, U. S. A. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIilllllllllilllllllllllllllllllllllllllll 

TEST YOUR BATTERY 
WITH AN 

S O S 
HYDROMETER 

Without withdrawing the Hy- 
drometer Balls make reading 
simple and easy. 
Swim ailthree charged fully 
Sinks the white, charge still 

right 
Sinks the green, charge is lear 
Sinks the red, charge is dead. 

Accurate -- durable -no float to 
read or break. Over five mil- 
lion patented Chaslyn Ball 
used by leading Battery Man- 
ufacturers as standard equip- 
ment in Glass -Cased Batteries 
and Power I'nits. 
Ask your dealer. If he can't 
supply send seventy -five cents 
to 
THE CHASLYN COMPANY 
4617 Ravenswood Ave., Chicago 

Fred Frankel. III.. writes: "I earned 
$110 first week selling Carlton Shirts 
direct to consumer." You can too. No 
capital or experience required. We 
pay 25 per cent. cash commissions 
laily and big extra bonuses 

WRITE FOR FREE SAMPLES 
CARLTON MILLS. Inc.. Shirt Mfrs. 
119 Fifth Ave.. Pnt. 169A New York 

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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or metal. It is rather unusual to run two 
separate lengths of conduit between two 
outlet boxes, but it is necessary in order to 
maintain the proper spacing between wires. 

A radio -wired home would not be com- 
plete without some method of concealing un- 
sightly batteries. Of course if a console 
cabinet is used, the batteries may be kept in 
it. When this is not the case, however, the 
batteries may be kept in the basement and 
connected to the set by means of a multiple 
plug (see Fig. 2A) . 

APARTMENT SERVICE 
During the past few years there have been 

numerous radio installations in apartments, 
hotels and hospitals. If a radio -equipped 
hotel or apartment has a private telephone 
switchboard, the radio receiver should be in 
the care of the switchboard operator. 

One receptacle is usually placed in each 
apartment or hotel room. When a tenant 
or guest, as the case may be, desires to hear 
a program, it is necessary only for him to 
plug in the jack. Of course, this does not 
allow individual selection ; but in special 
cases it may be possible to phone the oper- 
ator and make a request for a definite 
program. 

A modification of this system, which is 
somewhat more expensive to install and op- 
erate but allows greater flexibility, was used 
in the Hudson View Gardens, a newly -con- 
structed group of large apartment buildings,. 

in New York. Each apartment is provided 
with four receptacle jacks, each of which is 
connected to a different set in the operating 
room. Each tenant may thus choose one of 
four different simultaneous programs. 

FOR HOSPITAL BEDS 
There is also a great aemand for radio 

service in hospitals. The same method of 
wiring as in apartment houses can be used, 
but receptacle jacks with volume controls 
should be furnished. A receptacle jack 
should be placed at the head of each bed to 
enable the patient to listen in, with a head- 
set, without disturbing those around him. 
The headset may be equipped with soft - 
rubber ear cushions to make possible its use 
for a long period without discomfiture. 
Here again, the receiver may be placed in 
the hands of the switchboard operator. In 
large institutions, where there are many 
rooms, it is recommended that a receiver be 
installed on each floor and that it be oper- 
ated by the nurses. 

BUILT -IN ANTENNA 
There is still another type of radio apart - 

merit to be considered. 
It is often desirable to add special features 

to a building to contribute to the conven- 
ience of the tenants and add rental value 
to the apartments. Fig. 3 shows a method 
of installing concealed antennae, together 
with ground connections, each pair termin- 
ating in an outlet jack, thus providing a 
separate individual antenna for each apart- 
ment. The wiring should consist of No. 18 
to No. 14 rubber -and -cotton -covered wire. 
The antenna may be concealed behind the 
picture moulding, or run through porcelain 
tubes in the wall. The "lead -in" should be 
supported on knobs between the walls and 
terminated at the jack. It is advisable to 
tape the free end of the antenna with fric- 
tion tape, in order to prevent the copper 
wire from touching the wall. 'Phis is a very 
inexpensive installation and, in addition to 
the above mentioned advantages, keeps the 
roof free from unsightly make -shift an- 
tennae. It also completely eliminates dam- 
age to the roof and leaks occasioned by the 
erection of antenna supports and by undesir- 
able walking on the roofs. An apartment 
owner will readily and keenly appreciate this 
feature. 

In conclusion, it will be in order to give a 
few suggestions regarding the receiving set 

(Continued on page 887) 
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dio Pdrts! 
192Ó 

EDITION 
No.16 

300 
Illustrations 

-Page 
g book of 
"U.S. 
roadcast 
tations 

THIS 
Ö8PAGL 

RADIO 
CATALOGUE 

ÿ 

UY 
ROM RADIO'S OLDEST 
AIL ORDER HOUSE 

E are the oldest established, exclusive 
radio mail order house in the country. 

ur motto is "Quick Shipment." All orders are 
hipped within 24 hours. Quick, prompt, cour- 
eous service. We carry a larger variety of 

radio parts and findings than any other radio 
ouse in the country. 

RASCO HAS IT " 
It you are in need of certain small radio 

parts that other radio and mail order houses do 
of bother to carry, get the Rasco parts cata- 

log, and you will find them there, anything 
from a screw to copper ribbon and tele- 
phone diaphragms, as well as thousands of 
other small radio findings. Just to mention 
a few: 

Lugs, nuts, dials, vernier dial, jacks, plugs, 
every kind of knob, cords, panels, screws, 
sliders, washers, selenium, tinfoil, switches, 
crystals, cap nuts, Litz wire, cord tips, brass 
rods. resistances, name plates, spring binding 
posts, switch parts, metal ribbon, carbon balls, 
binding posts, all types, switch points, switch 
levers, lock washers, carbon grains, ground 
clamps, metal pointers, insulated tubing, low 
melting metal, antenna connectors, bus bar 
wire, as well as thousands of other articles. 

We carry the Largest Variety of Small 
Radio Parts in the World. 

Vfto 
THE NEW RASCO CATALOG No. 16 roi lowing Hookups 
All Armstrong Circuits: These important circuits are exnlalned clearly, all values having been given. Just to name a few of the Vacuum Tube circuits: The V.T. as a detector and one -step amplifier; Soper Regenerator: one -step radio frequency am- plifier and detector; three -stage audio frequency amplifier; short wave reuenerative circuits; 4 -stage radio frequency amnlifier: radio ami audio frequency amplifier: in- ductively coupled amplifier; all Reflex Circuits. This catalog is crammed full of 
small parts and radio findings, literally thousands of them. In addition there is 
much useful information contained herein. 

If you will paste this coupon on a 
post card and mail today, we 
will be pleased to send you our 
new Catalog at once. TiSr 

RADIO SPECIALTY CO. 
98 Park Place New York, N. Y. 

,RAf110 SPECIALTY CO., 
198 Park Place, New York 
you may end me. without charge or obligation. your 

!CATALOG No. 16. (Write on margin it you desire.) 

!Name 

IStreet 

IP. o State 

R.N.-1-'271 

NEW! 
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A New and Advanced Model 

Norden.Hauck Super. i O 
Highest Class Receiver in the World 

Panel Size: 36" x 9" x 1 -4" Weight: 55 lbs. 

9 fIE NORDEN- IIAUCK SUPER -10 is an entirely new and advanced design of Receiver. representing what we 
I believe to be the finest expression of Modem Radio Research Engineering. It is the product of years of 

experience devoted exclusively to the attainm, nt of an ideal Broadcast Receiver -regardless of cost. 
Respits obtained in every respect will upset all your previous ideas of good radio reception. Here are only a 
few of the host of features that place the NORDEN-HAUCK SUPER -10 far in advance of competition. 
-Io tubes employed to give perfect reproduction with 

unlimited range and volume power. 
-Super selectivity on all wave lengths. 
-Built to Navy Standards. 
-Wide wave length range -with removable coils. 

Adaptable 35 meters to 3600 meters if desired. 
-Use Loop or Antenna. 

-Simple to operate. having only two major tuhing 
controls. 

-No Harmonics. Signals are received only at one 
point. 

-Special Power Audio Amplifier. operating any loud- 
speaker and eliminates necessity of external ampli- 
fier. . . 

Tfle NORDEN -HAUCK SUPER -10 is available completely constructed and laboratory tested, 
or we shall be glad to supply the complete engineering data, construction blue prints, etc., for 
those desiring to build their own receiver. 

Upon Request Complete literature, attrac- 
tively P q tively illustrated, will 

gladly nailed without charge. or full size .construc- 
tional blue. prints, showing all electrical and mechan- 
ical data, will be promptly mailed postpaid upon 
receipt of $2.00. 

Write. Telegraph or Cable Direct to 

NORDEN -HAUCK 
Incorporated 

ENGINEERS- MARINE BUILDING 
Philadelphia, U. S. A. 

TEAR OFF AND MAIL TODAY 

NORDEN- HAUCK, Inc., Philadelphia, U. S. A. 
I . 

Gentlemen:- 
CI Please send me without cost or obligation on my 
part, attractive illustrated literature describing the 
new Norden -Hauck Super -10. 
D I enclose $2.00 for Which please send me, postpaid; 
complete full size constructional drawings and all 
data for building the Super -10. 

Name 

Address .... . 

4 

fI)' o 

ifa 'kind 

10' 
, , You 

don't know ` LAI_ - 
` J /' how to get the most 

from a sensitive de- 
tector until you have 
read this booklet and 
a new bulletin, just 
prepared, which de- 

lcx the scribes a special cir- 
\VorXd- cuit for the tube and 

the kits to build it. 
P'. 

THE 
DONLE- BRISTOL CORP., 

Meriden, Conn. 

7REI RADWÇUIDF 
164-PAGE (1927) GUIDE 4r F 

sr 
Hoor?PS ? 

Gives special hook -ups with illustrations. 
Shows big savings on standard radio parts, 
complete sets, kits. Be Sure to get this 
thrifty hnolc before you buy. Write letter or postal NOW. 
Also include name of another fan. 
BARAWIK CO., 542C Monroe St., CHICAGO, U. S. A. 

RADIO PANELS 
OF GENUINE BAKELITE 

C'ut, 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 
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Thousands Use These 
Ingenious 

TRANSMITTER 
UNITS 

Here's a marvel of Engineering design -a 
practical miniature transmitter, used by 
thousands of radio fans and experimenters 
for amplification purposes. 
It is a most novel unit, having hundreds of 
uses. Every amateur should have two or 
three of these amplifiers in his laboratory. 

A FEW USES FOR THESE UNITS 
-LOUD 

RETRANSMISSION.. 
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-yALDWIN PHONE /.MPLIFIER- Nv cAnnNn,N.A.oeo,aie 

With each unit is mailed an eight -page instruc- tion pamphlet containing suggestions for innum- erable uses. 
Our supply is limited; avoid disappointment by 
ordering today. The coupon below is for your 
special convenience. 

SPECIALLY PRICED 
While they last - 
(or Two for $1.75) 95c 

per unit 

THE PRESS GUILD, 
66 -R West Broadway. New York, N. Y. 

Enclosed find 95c/$I.75 for which send me postpaid 
one /two amplifier units as advertised. 
Name 

Address 

City, State 
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UNIVERSAL TRANSOCEAI°1IC 
A NEW COMPANION TO THE "SILVER GHOST" 

TRANSOCEANIC "PHANTOM" 
NINE TUBES -- 100% SHIELDING--TUNES 35 METERS to 3600 METERS 

$250 
We are now ready to demonstrate that the 

Phantom Model has a far greater range, 
greater degree of selectivity, easiest means of 
operation, finest electrical design and con- 
struction and the best quality of musical re- 
production as compared with any radio 
broadcast receiver in the world. 

NO 
(ACCESSORIES) 

MOST POWERFUL 
IN THE 
WORLD 

Phantom models 
are now in use on 
the U. S. S. Vaga 
and U. S. S. Utah 

COMPARE THESE FEATURES WITH ANY RADIO 
INDICATES ORIGINAL GOLDEN -LEUTZ FEATURE AS APPLIED TO BROADCAST RECEIVERS, s EXCLUSIVE FEATURE 

,.,..,a.. 0,w a. 
1, 

L 
S 
g 

ehlelding - lnlentage enleding - Complete external shielding sgalnet extraneous disturbances.. - - 
_ 

V _1001 
Totally .Welded low loss variable condensers to prevent Interaction between condenser and transformer fields' # - - - V 

()complete .NeMing between slabs (grid circuit) of multiple condensers* V 

Use of Indicating Meters and special switch to red "A," "B" and % battery voltage.. V 

g, licensed under Hepó Patent 1,011,002 for single control hint licensee) - - - f - V 

V I Optional individual control or simultaneous control of W tuning controls 
y, Use of Interchangeable tuned radio frequency transformen to tune .0 brodcat wavelengths In the world, vie, 35 to 3600 meters' it V 

I. 
O. 

Io. 

11. 

It 

A .pedal OM tlreult Ill the output to exclude detrimental plate cornet from the Loud Speaker - V 

Use of Resistance Coupling In the Audio Amplifier, combined with Impedance and transformer coupling for perfect reproduction e V 

V Adjustable Antennae Coupling to adapt .. to all various types and des of broadtYl antennae' o . . . 

Antennae &dá á Condenser for Estreme Selectivity In congested districts' it V 

Sealed Choate to exclude moisture and dust** V 

11. 

11, 

Lad adage, power audio, adaptable to 201A, 112.171 or 210 tubes, 560 volts maximum capacity for great volume.* - - V 

Separate 8 Voltage Tops for Detector, Radio Amplifier, Audio Amplifiers and Power Amplifiers. - V 

10. Separate Bias Voltage Taps for Radio Amplifier, Audio Amplifies and Power Amplifiers. - - V 

IL 
_I7. 

Ig, 

Pewee Audio Trbt rylamtol managed for heating by either battery or alternative current. - V 

V No rived to corrode, all conneetloea soldered In aaordance with Navy Specifications* - - - - - 

On* pled of steel used is In cundenoer shafts, detrimental steel rapports purposely omitted - - - - V 

lA 
fig, 

n, 
21 

21, 

IL 

M 
ii 

Wielded heavy meant carrying, permanent valve grid leaks and resistant - - V 

V Di.e Vender AdlustmISte _Direct 
IMkating Mora upon whMi esltbntkna can be recorded for refereed . . . . V 

AU Inmdatlag nMSrld fiendve Bakelite Include nub paned --soll bMd- tollformo- sotten - - - V 

AD Seeewsy_Dslu uri Nad war* fastened by bronze leek washers. o V 

Most (pact Ma81pd TwM Beta mods f tube less than 2 cubic fro; 7 tube led than 1 cubic foot V 

gd.aUSMYy degraded distance between transformers and sided, mot detrimentally close. t V 

Velum* (yntrel-detáele ngbte volume to any desired value withomr affecting audSly V 

Cie be used with -8e sad "C' hlddustors, special Golden -Lead Eliminator' made to match V 

es. 
fig, 

Ilk 

n,,,",t.,.n. ag parls,_aospl the nutter and few toad parts are manufactured in our factory - - V 

sorb receeiver- told Si night tad calibrated to elation at lead 1000 mar dttant - . V 

Demigod by Cherie* R. Leda.- V 

Universal Transoceanic "Phantom" 
Item Quan. DESCRIPTION Price 

1 1 Universal Transoceanic "Phantom" 
Broadcast Receiver, 9 tubes, 4 tuned 
radio, detector, three audio and 
power audio amplifier. Including "A" 
Transformers for 200 to 560 meters 
tuning range. (No accessories in- 
cluded.) $250.00 

EXTRAS 
2 I Set selected tubes including detector 

and 210 power amplifier 25.50 
3 I Set "B" Transformers for tuning 80 

to 210 meters 25.00 
4 1 Set "C" Transformers for tuning 35 

to 90 meters 25.00 
5 I Set "AA" Transformers for tuning 

500 to 1500 meters 25.00 
6 1 Set "BB" Transformers for tuning 

1200 to 3600 meters 
7 I 6 volt 120 A.H. Storage Battery . 

8 I New Type Farrand Senior Loud 
Speaker, Cone Type 32.50 

9 I Golden -Leutz Special Current Supply 
for 110 volts 50/60 cycle A.C. 135.00 

10 I Antennae Equipment 4.00 
Total all accessories $571.00 

11 I Complete Knocked down Kit of all 
Transoceanic "Phantom" Parts, 
ready for assembly including con- 
structional drawings (no acces- 
sories). "A" Transformers for 200 
to 560 meters included $220.00 

12 I Complete set of Constructional 
Drawings and Operating Data for 
Transoceanic "Phantom" only 2.00 

Special Quotation for Dry "B" Battery Operation 
Will Be Made on Request 

25.00 
24.00 

GOLDEN- LEUTZ, Inc. 
"Manufacturers of the Highest Class Radio Apparatus in the World" 

MAIN OFFICE AND WORKS: 

SIXTH and WASHINGTON AVENUES, LONG ISLAND CITY, NEW YORK, U. S. A. 
Cables: "Experinfo" New York -All Codes 

DEALERS OR JOBBERS WIRE ORDER FOR SAMPLE TODAY. CUSTOMERS MAY ORDER DIRECT IF DESIRED. 
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SUPER COILS 
\, 

,, 
f 

kip 

t) Guaranteed Precision to 13 of 1% --- 

'l'hat's why Victoreen Coils are so sharp tuning- 
that's why a Victoreen Super set is without a peer 
among radios. 
Victoreen Super sets.are free from oscillations, howls 
or squeals -no matching of tubes is necessary. 
Range, clarity, volume, selectivity and ease of opera- 
tion are all Victoreen features. 
Build a Victoreen. 

USE THESE PARTS VICTOREEN MASTER 
IN YOUR SET: CONTROL UNIT 

4 Victoreen No. 170 R.P. 
Transformers. -_ 

'= 
s` 

-' 
=` 

_) 
Victoreen 
Rheostat 

Ilas zero temper- 
attire coefficient. 
1' h e resistance 
!villains absolute- 
ly constant. 
Double the mini- 
her of turns at 
t' ire -that means 
twice as tine ad- 
justment. 
3 terminals sim- 
plify wiling. 
5 resistances - 2, 
G. 10, 20, 30 

$1.20 eact) 
y 

1 Victoreen No. 150 Coupl- 
ping unit., 

1 Victr oeen No 160 Antenna 
Coupler. 

(For use with outside aerial 
only) A completely assembled unit with 6 -Dion Victoreen Rheostats. one dial reading controlled by a 2 30 -ohm Victoreen Rheo- compensator on the Vernier dial stats. which compensates for any differ - 

1 400 -ohm Victoreen Poten- Nice in the capacities of your 
Domeier. condensers with 20 points on the 

dial. Used in circuits employing 
1 Victoreen Master Control. two or more condensers of the Unit. saine capacity. Easy to mount- 

1 Victoreen Audio Control. no chango of wire necessary. 

Free Victoreen folder and hook -up answers all questions about 
ictnreen clrnit 

ÿ29? --::,::'rr 

THE GEORGE W. WALKER CO. 6528 CARNEGIE AVENUE 
DEPT. H. 

Alerchmidisers of Victoree,, Products CLEVELAND, OHIO 

Just Out 

Yodel 

Yes Sir! 
You can put a new 1927 

Westingale Radio in your home 
and use it to your heart's content on 30 

Days' Trial. Listen to music, concerts, news, 
sports, market reports from stations all over 

the country. Compare it with old style 3 or 4 dial 
sets costing more, then if not convinced that West - 

ingale gives you the greatest Radio satisfaction and the 
best value for your money, you don't have to keep it. 

NOW! Westingale offers the last word in Radio. Either 1 or 2 -Dial 
Control - easiest to tune and years ahead in powerful reception and 
tone Newest period type cabinets, two -tone walnut finish. The front 
panel embossed in dull gold with artistic Spanish Galleon design. Un- 
beatable for performance, appearance or price. 

ew ONE 
Dial Radio 

00 
Retail Price 

S 

2 -Dial, 5 tubes $4700 
1 -Dial, 5 tubes $57oó 
R here else can you get so much for the 
money on 30days trial? Why pay more? 
Why take chances? Why not have the 
NEWEST Radio when you can try them 
at our risk. Before you buy get our 
Free Catalog aid 30 bay Trial Offer 

Westingale Electric Co. 
Department 128 

1751 Belmont Av.,Ctilcago,Ill, 
(7) 

Big Discounts 
to Agents 

A GENTS WANTED 
Your own Radio Free, Get etemonatr 
eet on 30 Days' Trial -make S1u0 a week easy. Fu'I or spare 

BUY at COST 
time. Big discount on first set placed in each locality. Be first -write today for dealers' discount and full details. 

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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You may test it out for 

10 DAYS IN YOUR OWN HOME 

A test in your own home is worth two 
in a dealer store. 

BST -5 Set 
Direct from factory $40 
Sets like this bought in a store 

Cost $75. 

GUARANTEED 
Satisfaction Or Money Back 

If it is not absolutely satisfactory in every 
way return it and get your money back 

without question. 

This B.S.T. -5 has received Certificates 
of Merit from the testing laboratories of 

RADIO NEWS 
and 

RADIO WORLD 

RENAISSANCE 
MODEL CONSOLE 

With built -in Utah Unit Loud Speaker 
and commodious compartment in which 
there is ample room for batteries, 
charger, eliminators, etc. 

COMPLETE- Q 

700 BST -5 RECEIVER, w 
Loud Speaker and Console 

GUARANTY RADIO GOODS CO. 
141 West 45th St., New York, N. Y. 

lnnncdiatc Shipment ois Receipt of Price 
J 

Special Library of Information 
on 

RADIO PATENTS 
and 

TRADE MARKS 

JOHN B. BRADY 
Patent Lawyer 

Ouray Building 
Cable address: 

RADIOPAT 

Washington, D. C. 

Telephone: 
Main 4806 

Send now for this valuable 
FREE Radio book. 164 
pages of newest hook -ups, 
parts and kits at big 
savings. A real guide. 
Shows factory built sets 
and new ideas in ra- 
dio. Send at once. No 
obligation. Please in- 

áo, elude name of radio 
ít°á fan. 

BARAWIK CO., 542 -C Monroe St., CHICAGO. U. S. A. 

KARAS EQUAMATIC 
ALL GENUINE PARTS IN STOCK NOW! 

WHOLESALE CATALOG 
Listing thousands of new radio 
parts, kits. furniture, accessor- 
ies and complete radio sets, at 

tees that save you money. 
Write for your copy now. It's 

THE HARCO CO.. 1253 S. Wabash Ave.. Chicago, III. 
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Permanent Radio Installation 
(Continued from page 882) 
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to be used with an elaborate system, such as 
described in the beginning of this article. 
It is obvious that the ordinary vacuum tube 
would be badly overloaded if it furnished 
power to a great number of speakers. It is 
generally known that this would impair the 
tone quality of the entire system. A simple 
remedy is to use a power tube in the last 
audio stage. Many sets are now available 
equipped and wired for such tubes, or can 
readily be adapted to their use. Another 
method is to use a separate power amplifier 
with a standard receiver. Of course, if a 
standard receiver is modified for use with a 
power tube, only a few changes are neces- 
sary. Many descriptions of this procedure 
have already been published in RADIO Ni:ws. 

Thus radio, which yesterday was consid- 
ered a mere novelty, is today counted among 
the necessities by far -visioned builders and 
those who wish to add still greater con- 
venience and pleasure to hones already built. 

The Commonwealth of Australia has 
equipped several isolated lighthouses with 
radio -telephone transmitters and receivers, 
in order that they may keep in communica- 
tion with the land. Each set will have a 
250 -watt gasoline- driven motor generator. 
The distances to be spanned are as high as 
fifty miles. The island lighthouses will 
transmit messages for distant points through 
a station on land which has telegraphic ser- 
vice. 

. 

20 -Meter Installation 
(Continued from page 840) 
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comparatively short ; and yet the whole ar- 
rangement is pleasing to the eye. Normally 
the outfit is set to the left of the receiver 
and employs a separate antenna. Both the 
antenna and counterpoise are vertical and 
are connected directly to the ammeter and 
series condenser respectively. They should 
be each about 12 feet long, for operation on 
a wave -length of 20 meters. 

The inductances are of heavy copper - 
tubing, space wound, and mounted on plate - 
glass supports as shown. 

The R.F. chokes are small Lorenz coils, 
supported by heavier leads soldered to them, 
and placed so that their fields are at right 
angles to that of the main inductance. 

The grid leak is of the ordinary 5,000 -ohm 
variety. The resistance of the leak has been 
found not critical. 

2 ALUM. 
ilk ATES 
/ 
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FIG. 5 

Showing how the rectifier is connected. It is 
well to design this for a current around 150 

milliamperes. 
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These Automatic Switches 
at $2.00 to $3.75 

WITH the completion of the "Convenience 
Model" of the Reliable Automatic Con- 

trol Switch, set owners may now have their 
choice of two types of automatic switches at 
prices ranging from $2.00 to $3.75. It is no 
longer necessary to pay more for this new 
radio necessity. 
Either type switch will make the A Battery 
switch on your receiving set, automatically turn 
on and off , either or both the Trickle Charger 
and B Eliminator as required. 

44` 
$3.50 

Convenience Types 
Model 23- Complete with 
cord and plug and recep- 
tacles for connection with 
Trickle Charger and B Elim- 
inator. This model is for 
receiving sets using 3 to 8 
type 201 -A tubes or their 

equivalent in amperage drain. Retails at $3.50. 
Model 24 -Same construction as Model 23 but is intended for 
use with sets using from 5 to 10 type 199 tubes or their equiva- 
lent in amperage drain. Retails at $3.75. 

Utility Types 
Model 13 -This model is identi- 
cal electrically with Model 23 
except that it is without cord 
and plug. Connections are 
easily made to binding posts. 
Retails at $2.00. 

Model 14 -This model is identi- 
cal electrically with Model 24 
except that it is without cord and 
plug. Connections easily made to binding posts. Intended 
for use with sets using from 5 to 10 type 199 tubes or their 
equivalent. Retails at $2.50. 

Ask the nearest radio dealer to show you these newest necessities 
of radio, or if he cannot take care of you, order direct, giving 
dealer's name on the coupon below. 

THE RELIABLE PARTS MANUFACTURING CO. 
2831 Prospect Avenue 

$2.00 

.. .. Cleveland, Ohio 

Reliable Automatic 
Power Control Switch 

Reliable Parts Mfg. Co. 
Cleveland, Ohio 

I would like to have one of your 
Reliable Automatic Switches. 

$2.00 $2.50 $3.50 $3.75 

No.13 No.14 No.23 No.24 

My Dealer is 

My Name My Address 
Fully guaranteed. Money returned if unsatisfactory for any reason. Sent C. O. D. if desired. 
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New ?1fi Battery Charger 
For Radio 22: 

Automobile Batteries 
The new, silent Kodel Silite Battery Charger 
-the most efficient and trouble -free of home 
chargers for' A" and "B" radio and automo- 
bile batteries -now on easy monthly payments 
at the cash price! This charger uses Silite, 
the new metallic glass element which has 
such marvelous charging efficiency. Entirely 
noiseless; can be used while set is in operation 

without interfering with reception. In- 
sures a fully charged battery at all times. 

S Down 

Brings Free Trial It 
Only $1.00 deposit with coupon below brings this Kodel Silite Battery Charger on 30 days free 
trial. Comes complete and ready for use. Attach to any light socket. Charges at 2Vs 

ampere rate. Has no moving or wearing 
parts. Needs no fuses, no adjustment 
or care except water. Cannot deterio- 
rate. Cannot overcharge. Try it 30 
days; if not satisfied send it back at 
our expense and your $1.00 plus trans- 
portation charges refunded at once. 

$350 a Month 
If satisfied. pay our special sale price at 
the rate of only $3.50 a month. Total 
rock bottom price only $19.50. (The 
cash price on easy payments!) 
Order by No. Y8922A; Send $1.00 
with coupon; 53.50 monthly; price, $19.50. 

Straus & Schram 
Dept, R -3921 Chicago, Ill 

STRAUS & SCHRAM, Dept.R- 3921.Chicago 
Enclosed find $1.00. Ship special advertised Kodel Silite 
Home Battery Charger. 1 am to have 30 days free trial. 
If I keep it, 1 will pay you $3.60 monthly. If not satis- 
fied, 1 am to return it within 30 days and you are to re- 
fund my money and any freight or express charges I paid. 
Kodel Silite Battery Charger. No. Y8922A, $19.50. 

Nanu 

Street, R. F. D. 
or Box No. 

Shipping 
Point 

Post 
Office State 

Married Nationality 
or Single or Color 

100 Volt Storage"B"Battery$10 

Prices in Canada: 
50 Volt . . $7.75 

100 Volt . . $14.50 
125 Volt . . $17.00 

Everybody can now enjoy the benefits of Storage 
"R" Batteries -more power, quieter reception, 
greater economy. Rubber case prevents leakage or 
shorting. Easy to recharge. Will last for years 
with ordinary care. 

SERVICE Rechargeable "B" Batteries 
in all- rubber cases 

VOLT $5.50 
VOLTS VO $10 00 125 $12.50 VOLT 

SERVICE "A" Batteries 
Indestructible rubber case. 2 year guarantee. 

6Volt.100amp.hr. $14.00 
6Volt.120amp.hr. $16.00 

' ó nt'tSERVICE BATTERY CO.of Canada, Tö Onar o 
SERVICE BATTERY CO. 
704 East 102nd Street Cleveland, Ohio 

SERVICE 
"A" POWER 

Just plug into your 
light socket and forget 
battery troubles. 

Eliminates the most 
troublesome feature of 
Radio reception - bat- 
tery charging. You al- 
ways have full "A" 
power, without worry. 

Write for full infor- 
mation. If your deal- 
er can't supply you 
with Service "A" Pow- 
er Supply Unit, order 
direct. 

Price $32 
F.O.B. Cleveland 

VALET "AutoStrop" RAZOR FREE 
Send $1 for 5 months' subscription to SCIENCE & 

INVENTION and receive one genuine 
VALET RAZOR FREE 

EXPERIMENTER PUB. CO., Inc., 53 Park Place, New York City 
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Those acquainted with the Hartley circuit 
as employed on the longer wave lengths will 
notice that no shunt condenser is used across 
any part of the primary inductance. It has 
been found that the distributed capacity of 
ordinary inductances below 70 meters is suffi- 
cient to make the circuit oscillatory without 
it. In fact this distributed capacity is so 
high that around 5 meters the plate -stopping 
and grid condensers must be macle variable 
to reduce the total circuit capacity suffici- 
ently. 

All the meters, as well as the condensers 
on the receiver, are mounted on small pieces 
of scrap insulating material screwed to small 
pieces of wood mounted on the baseboards. 

The clips have small points in the jaws. 
The jaws should he widened out somewhat, 
so as to fit around the heavy tubing, and the 
points cut half -way off. Very good contact 
can then be made with the inductance. 

I E 

1! 
11 

il 

ARE W1RE USE 3 
CELLULOID 

STRIPS \I 

CUTS RUNNING LENGTHWISE. RUBBER BANDS FOR 
PASTE ADHESIVE TAPE OVER HOLDING CELLULOID. 
THESE,1O HOLD FORM 'TOGETHER 

REMOVE 

OLD COMB FOR SPACING WIRE 
PROJECTIONS 

FIG. 3 
The cardboard covers of old dry cells furnished 
these forms. The coils are doped with collodion 

to make them self- supporting. 

THE COILS 
The coils are, perhaps, the most important 

parts of a short -wave receiver. Extreme care 
should be taken in their construction to see 
that they are made as good, electrically, as 
possible. The coils with the least losses are 
probably the single- layer, space -wound vari- 
ety employed here. The coils are compara- 
tively easy to make and are very good elec- 
trically. While you are at it make enough to 
cover the 20- and 40 -meter bands at least. 
Some very good sizes to have lying about 
are 2, 3, 4, 5, 7, 9 and 11 turns. For the 
80 -meter band you will need coils larger than 

40 Non- Technical 
Radio Articles 

every month for the beginner, the layman and those who like radio from the non- technical side. 
SCIENCE & INVENTION, which can 

be bought at any newsstand, contains the largest and most interesting section of radio articles of any non -radio magazine 
in existence. 

Plenty of "How To Make It" radio arti- cles and plenty of simplified hook -ups for the layman and experimenter. The radio 
section of SCIENCE & INVENTION is 
so good that many RADIO NEWS readers 
buy it solely for this feature. 

Radio Articles AppearinE 
in the January Issue of 
"Science and Invention" 

Magazine. 
Construction Article on the "N" Circuit, 

By James Francis Clemenger 
Building a Good "B" Eliminator 
Making a Novel V. T. Socket 
How to Build a Drum Dial, 

By Herbert E. Hayden 
Constructing a Power Amplifier 
Radio Oracle- Question and Answer Box 
"Latest News in Radio" Photos 
Radio Wrinkles Illustrated. 

milMMUM.M.M.M.M,IMIIM.MIIMOMOMUMa,MNMOMOM.M1,w11a.1e.M.MuMn 
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this but these sizes will serve you well on 
the shorter waves. 

The tickler coils are wound "haywire," and 
tied together with twine. These coils take 
very little time to construct ; it is a good idea 
to construct several starting with a 2 -turn 
size. The coils illustrated are the same 
diameter as the other coils ; it might be better 
to make them slightly smaller in diameter, 
although this makes little difference. 

CONDENSER 

The secondary condenser should be the 
best condenser that you can buy. It should 
run smoothly, have 3 -5 plates, as desired, he 
S.L.W. or S.L.F. and have very low losses. 

The by -pass condenser may be any one at 
hand. The one pictured was originally 
a 23 -plate but has been reduced to a 10 -plate 
by double- spacing the remaining plates. This 
may also be done for the secondary conden- 
ser if a good one is on hand, but it is usually 
better to buy one ; it don't pay to fool with 
good condensers anyway. 

The R.F. choke is comQosed of two 
small Lorenz coils, of about 50 turns each, 
connected in series. One coil of 100 turns 
would do just as well but such a long coil 
usually is difficult to handle especiàlly when 
the wire is small. They are wound on 7 

nails, spaced equally around a one -inch circle, 
and the finished windings are tied together 
with heavy thread. 

MOVABLE 

PLATES 

10 PHONES OR AMPLIFIER 

FIG. 1 

The coils of this receiver for work on 20 meters 
are of the plug -in type, so that different wave- 

bands may be heard with different coils. 

OSCILLATOR INDUCTANCES 

The oscillator inductances are made from 
some 5/16 -inch copper tubing wound upon 
a four -inch forni. Ordinarily the winding 
of such stiff tubing presents certain difficul- 
ties but these difficulties may be overcome 
by employing the method illustrated in Fig. 
4. A hole that will accommodate the tubing 
is made near the edge of a good, stiff tin -can 
and the tube inserted for about an inch. This 
part of the cats is then held firmly against 
the bench while the tubing is bent securely 
around the circumference of the can. Gradu- 
ally rotate the can as the tubing is wound on 

with each successive turn securely against 
the preceding one. Wind both coils in one 

operation and cut them apart later. When 
the required number of turns is wound on, 

slip the tithing off. You will find that the 

final inside diameter of the turns is slightly 
over 4 inches, (lue to the spring in the cop- 

per. The small piece that was inserted in 

the hole in the can may he straightened out 

or cut off as desired. If the tubing is rolled 
up, as it usually is when purchased, it should 
be straightened out before winding; other- 
wise small bends in the final winding will be 

noticed. To make the coils space -wound, 
each turn should now be separated from its 

neighbor by about 1 /8- to 3/16 -inch. Start 
at one end and gently pull each turn out till 

Now 
an&en Çreaterp 

VALUE l 

the 
N EWMristo c ra t' 
Veinier Port Dial 

Aristocrat 
E -Z TOON 
Vernier Pointer 

This marvelous, recently comet 
piled, 48 -page Log Book (worth 
$I) is given FREE with every 
set of three Aristocrat Vernier 
Port Dials. Bound in beautiful, 
two -tone, Mocotan Leather 
with embossed cover. Lists 
every United States and 
Canadian Radiocast Station of 
record June Ist, using power of 
a o watts or more. Indexed by 
call letters, wavelengths and 
location. Also includes the 
principal foreign 'stations. Ask 
your dealer to show you a copy. 

M B M a t a 

THE new, improved Aristocrat Vernier Port Dial is 
the greatest dial value on the market. Despite its 

many outstanding advantages, the Aristocrat costs no 
more than ordinary vernier dials. 

If you want the finest -looking, finest -tuning vernier 
dial, be sure you get the Aristocrat. Made of Bakelite. 
All mechanism and shaft ends are concealed. Calibra- 
tions appear in a beveled port with a peaked indicator 
that makes misreading impossible. 

Simple friction action is smooth, sure and quick. No 
gears, chains or cogs to backlash, wear out or get out of 
order. It may be installed in a few minutes. The 
famous Kurz -Kasch Split Bushing fits all condenser 
shafts -aligns rite, holds tite! 

You'll be surprised at the difference a set of Aristocrat 
Vernier Port Dials will make. In appearance your 
radio will look better than the season's prettiest models. 
And, due to the fine, 14 to 1 vernier ratio, you'll enjoy 
better and clearer tones, more volume, and countless 
stations you've never before logged. 

The Aristocrat Vernier Port Dial is supplied in three 
attractive finishes to match any radio -black with 
white markings, mahogany and walnut with gold 
markings. The price is $2 each -in the finish you 
prefer. With a complete set of three Aristocrats, we 
are making a special limited offer. We are giving away 
the beautiful, 48 -page, authentic Log Book illustrated 
here. You'll appreciate this gift when you see it. Ask 
the better radio dealer near you to show it to you. 

THE KURZ -KASCH COMPANY, DAYTON, OHIO 

Moulders of Plastics 
OFFICES: New York, Chicago, San Francisco, Los Angeles, Portland, Spokane, Denver, Toronto 
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RZ oaoa KASCH 
dristocrgt Dials and Knobs 
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All the Truth and 
nothing but the 

Truth! 
If your set gives you poor qual- 
ity', it is telling lies about the 
sending station. If it fails to 
transmit those low bass notes, it 
is concealing part of the truth. 
You want true reception. You 
are entitled to it. So is your 
family. There is a way to get 
the truth in radio:- 

Ferranti Transformers can prob- 
ably modernize that old set of yours . 
or improve the reception of even a 
new one. Your dealer can help you 
install one or two. 
If you want to make the best of 
the power tube feeding the loud 
speaker, use Ferranti. If your 
dealer does not carry Ferranti, 
write us and we shall tell you where 
you can get one. 

HIGHSPOTS 
High amplification ratio with flat 

curve. 
Ferranti brings out the fundamental 

frequency of low tones -none are 
heard merely by inference from 
higher harmonics. 

Every transformer tested ten times 
-all short -circuit turns eliminat- 
ed. 

Windings have high impedance. 
Built by an established manufactur- 

ing company with forty years' ex- 
perience in the winding of coils 
of fine wire for electrical instru- 
ments and meters. Primary 
shunted with built -in condensers 
of correct capacity. 

Tested to 1000 volts between prim- 
ary and secondary and between 
primary and secondary and 
ground. 

For the best available transformer re- sults- Ferranti Audio Frequency 
Transformer A.F. 3 -ratio 3% to 1 -$12. 
For a transformer far superior to the 
average, use Ferranti A.F. 4 -ratio 
3 A to 1- $8.50. 

FERRANTI, Inc. 
130 W. 42nd Street 
New York, N. Y. 

No Better Transformer Is Available At 
Any Price 

1111111111111 W 

FIG. 2 

The circuit diagram of a transmitter designed 
especially for operation on a wavelength of 20 

meters. 

it remains at the required distance. Quite a 
neat job may be doue if reasonable care is 
taken ; certainly very much easier than wind- 
ing rope, etc., between turns. The completed 
coils will be found to be very good electric- 
ally and very rigid, an important item on the 
short waves. 

THE RECTIFIER 
The rectifier is constructed of pure alumi- 

num and lead plates cut to the proper size. 
It will be best to design the rectifier, origin- 
ally, for higher powers so that it need not be . 

redesigned later. Three square inches of 
plate surface underneath the solution will 
serve for all ordinary purposes ; that is, up 

=JIII 
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to a plate current of 150 milliamperes. Al- 
low one square inch for each additional 50 
milliamperes. Many different chemicals are 
used for the electrolyte ; but sodium phos- 
phate is as good as any, and seems to be 
slightly better than ordinary "borax." A 
few drops of ammonia per jar will greatly 
strengthen the film that forms on the alumi- 
num plate. For efficient rectification you 
need sufficient jars so that the voltage across 
any jar is not excessive; thirty volts per jar 
is about the right value; that is, if your plate 
voltage is 300 volts you will need 10 jars on 
each side of the cycle. Connect them in the 
usual manner, a lead and aluminum plate iii 
each jar, as shown in Fig. 5. 

The rectifier is attached to large binding 
posts at the rear of the milliammeter and the 
primary rheostat is inserted in the 110 -volt 
lead to the transformer (they are not shown 
in the illustration). If no rectifier is desired, 
for the time being, the set will operate fairly 
well on "raw" A.C. ; although such proced- 
ure is ordinarily not recommended. The 
wave -length is so short that practically no 
interference will result. The range of the 
outfit using A.C. is very much less and, in 
general, the set should not be so operated. 

RECEIVER ADJUSTMENT 
After you have constructed the receiver 

and have macle sure that your wiring is all 
right you are ready to bring it into operation 
on the proper wave. Perhaps the simplest 
method of doing this is to make use of a 
wave- meter, but few are available that cover 
this band. Usually the 40 -meter band can 

(Continued oit page 915) 
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SYMBOL Qty NAME OF PART cTFAPAIT REMARKS MANUFACTURER* 

RECEIVER 

1 Variable cond. .000125 mf. 7 Plates 1 4,31,32 
1 " " .00025 mf. 10 Plates 1 4,31,32 
1 Rheostat 30 -ohms 2 4,8,32 
1 Socket For detector 3 17 

1 " UX Type 4 2,3,17 
1 A.F. Trans. High Ratio 5 4,26,28,29.32 
1 Var. grid leak 6 16,33,34 
1 Grid condenser C0025 cf. 7 18,35 
1 Switch S. P. D. T. 8 4.19 
1 Dial Vernier 9 20.36 

Mire No.20 For boils 10 21 

TRANSMITTER 

131t. Copper tubing 22 23 
2 Fixed condenser .02 mt. Working voltage 6,000 11 

3 

37.38 
2,17 1 Socket 

1 Grid leak 5000 -ohms 5 30 
1 Ammeter 0 -1 amp. Antenna 12 24,25 
1 Voltmeter 0 -15v. Filament 12 24,25 
1 Milliemmeter 0 -200 11A Plate 12 24,25 
1 Power Trans. 5w- 1100v. 5 28,29 
1 Trans. key 13 27 
1 Variable cond. .000125 mf,. 7 Plato 

For primary 
2i" X #" X 12" 

6" X 6" 

1 

14 

15 

15 

31_, 32 
1 Rheostat 
2 Strips piste ghee 
1 pc. window glass 

Wire No.26 For chokes 10 21 

COLUMN NUMBERS IN LAST REFER TO CODE NUMBERS BELOW. 

I B erne -T C. I7Airgap Products 33 North Amer. Bretwood Co. 
2 Y.losner 'ad o Corp. I8Electrad, Inc. 34 Central Radio Lebs.(Central 
3 Garod Cor oration 19Leslie F. Muter Co. 35 Sanggmo Elec. Co. 
4 Patent Flee. Co., Inc. 2011artin Copeland Co. (barco) 36 Kurz -Kasch Co. 
5 Ilsdio Corp. of America 21 Acme Wire Co. 37 Tobe Deutschman Co. 
6 D.rhem & Co., Inc. 22Radio Eng. Lahr,. 38 Dubilier Cond. & Radio Co. 
7 N.Y. Coil Co. 

r -ost, 
23J. Grose 39 

8 H.H. Inc 24Weston Elec. Inst. Co. 40 
9 Netional Co.Tñc. 25Nagel Elec. Co. 41 

10 Cornish Wire Co. 26American Trans. Co. (Amartran) 42 Ti Wireless Spec. Apparatus Co. 27Bunnell & Co., Inc. 43 
12 Jewell Elec. Inst. Co. 28Acme Apparatus Co. 44 
13 Manhattan Flee. Supply Co. 29Thordarson Elec. Mfg. Co. 45 
14 Allen -Bradley Co. 30Crescent Radio Supply Co. 46 
15 Pittsburgh Plate Glass Co. 31A. D. Cardwell 47 
16 Eagle Elec. Mfg. Co. 32General Radio Co. 48 

APPROXIMATE COST OF PARTS $ Receiver $11.00 - Transmitter $40.00 
*THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS 

USED IN THE ORIGINAL EQUIPMENT DESCRIBED -HERE. 
Form coprmght 1926, E.P.Co. - 
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Progress In Radio 
(Continued from page 833) 5 
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that their movements are very minute. The 
results obtained from this instrument were 
excellent, speech and music being received 
very clearly, and audible over a large room; 
the articulation, too, being very good. 

While an apprentice, Mr. Phillips made a 

//%/%%/ 
µ/P 

FIG. 3 
A side view of the double -displacement loud 

speaker. 

receiver in which increased movement of a 
diaphragm was provided for by a system of 
light levers, and this principle has since been 
applied with success to talking apparatus. 

Unfortunately at those early dates no gen- 
eral interest could be aroused, until Radio 
came upon the scene. 

Some Facts About 
Condensers 

(Continued from page 807) 
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still be able to cover a fairly wide wave- 
length band without crowding stations. A 
good many condensers of this type employ 
double spacing between the plates, or are 
changed slightly in design from the regular 
type. Most of these short -wave condensers 
are also adaptable to short -wave transmit- 
ting circuits of low and medium power. 

GANG OR TANDEM CONDENSERS 

Gang or tandem condensers (See Fig. 15) 

are designed for use in receiving circuits 
where it is desirable to group two or more 
stages of tuned -radio- frequency amplifica- 
tion under a single control. Manufacturing 
developments have made possible producing 
accurately -graded condensers of this type.. 

The discrepancy in capacity between the 

units, from zero to maximum, is usually so 

small that it can be disregarded in most 
cases. 

Another type of gang condenser is shown 
in Fig. 16. With the units illustrated it is 

possible to vary all of the condensers at once 

or each one separately. 

CHASING WHALES BY WIRELESS 

The radio compass is invaluable to the 
fleet of Antarctic whalers which makes con- 
stant use of radio bearings while fishing in 

the vicinity of the southern ice barrier. The 
fleet consists of a mother ship which is equip- 
ped with a spark transmitter, and five whale 
chasers, each having a radio direction finder. 
The radio compass is of particular value 
to these vessels, since there are constant 
fogs, and in the vicinity of the south magnetic 
pole but little reliance can be placed on the 
magnetic' compass. 
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Safety VáIv# 
forYour Radi 

SUPPOSE the battery wires to your radio set became 
crossed, accidentally, what would happen? Almost 

anything from a serious fire, due to overheated wires, to 
í a ruined B- Battery or a burned -out tube. The con- 
' sequences are serious enough to warrant some careful 

thought right now! 
The cheapest insurance against the dangers of crossed wires is 
to protect your radio set with a Belden Fused Radio Battery 
Cord. It provides 

1 -An A- battery fuse. 
-A B- battery fuse. 

3 -A polished bakelite 
cover for the battery 
fuses. 

4 -A compact connecting 
cable that dispenses 
with loose wires. ; -A color -code on each 
wire for identifying 
each circuit. 

b -A time - saver, oecause 
the cord is quickly 
connected and easily 
concealed. 

Eliminate fire hazard, ruined or 
discharged batteries, and burned- 
out tubes. Ask your nearest 
dealer for a Belden Fused Radio 
Battery Cord, today! 

Belden _ Sw 
Manufacturing Co. 

2314A South Western Avenue. 
'r ' Chicago, Illinois wre a 

. 

/ Beiden use l 

a Radio r or 
i Ì 

'_-----------__-_-_--- -_ - ---- --__----------_____---_-,_; 
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BODINE ELECTRIC COMPANY 

Chicago Illinois$t 
Kindly mail FREE circular describing: 

Bodine Radio Loops. 
How to use a 100 Il'tb aerial receiver. 

Row to build the Bodine Twin -Eight Receiver. 

Name - 
Address 

The New Shielded 
Ultradune 

(Continued front paye 815A) 

"A -" posts. If the filament wiring is 
correct, all the tubes will light. 

To check the "B" battery circuits, leave 
the "A -" connected as before; but connect 
the plus terminal of the 6 -volt storage bat- 
tery to the "B +Det" binding post. If this 
circuit is O.K., none of the tubes should 
light. 

Repeat the test by connecting the plus 
".\ -j -" lead to the "B +Anlp" and the 
"L' +" 135v. If during these tests one or 
more tubes should light, it is because there 
is a wrong connection somewhere. 

1 f dry -cell "B" batteries are used, the 
large size or heavy -duty types should be 
selected because they last much longer. 
Storage "B" batteries may be re- charged 
and can deliver more current; or a good 
eliminator may be used. 

ACCESSORIES 
In the binding -post arrangement of the 

LR4 a binding post is provided for the 
detector voltage so that 45 volts or more 
may be used on the plate of the detector 
tube. With 201 -A bulbs 90 volts should be 
used in the radio -frequency tubes and 135 
or more on the audio tubes. The "C" battery 
voltage depends upon the audio "B" voltage 
and is given by the tube manufacturer in 
the sheet of instructions furnished with each 
tube. The "C" battery voltage on the detec- 
tor should be adjusted experimentally, be- 
cause it varies with the plate voltage and 
the type of tube used. The rheostat pro- 
vided for the control of the detector filament 
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permits the use of various types of tubes, 
and after being set may be left fixed. 

An aerial is used with the LR4 receiver 
because of the necessity of matching the 
input and radio- frequency stage accurately. 
Another reason for using an antenna is that 
it picks up more energy than a loop. If in- 
stalled indoors it may be fastened around 
the picture moulding in the room and thus 
be invisible, while a loop is always more or 
less bulky and sometimes unsightly. 

It is possible to use a loop with the LR4 
receiver, but if this is done a midget con- 
denser connected in parallel with the second 
variable condenser is required for balancing 
the inductance between the loop and auto - 
couple coil. 

The ground connection may be taken on 
the radiator or water pipe, previously scraped 
clean. In some locations, where the set is 
installed high above the ground, it is possible 
to use the ground alone as an antenna. In 
this case the ground lead is connected to 
the antenna binding post and nothing is con- 
nected to the ground post. 

Although the receiver will work satisfac- 
torily with any good tubes, we recommend 
the use of the 201 -A type. It may be em- 
ployed throughout the set ; but it is of ad- 
vantage to use a 112 tube in the last stage 
of the audio amplifier. If 135 volts or more 
are used on the plate of the audio tubes, it 
would even be preferable to use two of 
these tubes in the two stages of audio -fre- 
quency amplification. 

TUNING 
Once the batteries, antenna and ground 

are connected, the set should be adjusted 
as follows : Turn the rheostats on almost 
full ; then turn the dials until some station 
is heard. 
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SYMBOL NAME OF PART o pr REMARKS MANUFACTURER* j 
C1.C2.03 3 Variable cond. .00035 oaf. Straight- line -tuning type 1 

C10 2 " 3 to 50mmf.Equalizing 1 
C4 6 Fixed .5 mf. By -pees 2 12, 13, 14 
C5 ' 1 " n 1.0 oaf . " 2 12, 13, 14 
C7,C8 3 " .005 mf. " 2 13, 14, 15 
C6 2 " .001 mf. By -pass and blocking 2 

,12, 
12, 13, 14, 15 

C9 1 " " .00025 mf. By -pass 2 12, 13, 14, 15 
Ll,L3 2 R. F. Trans. For .00035 mf. variable condenser 1 16, 17, 18 
L2 ] R. F. Trans. Auto. Var. Coupling 1 
T1,T2 2 A. F. Trans. 3 to 1 Large size 3 19, 20, 21, 22 

9 Sockete Spring supporting type 4 8, 23, 24 
2 Dials Vernier 5 20, 24, 25, 42 

R4 2 Rheostats 20 -ohms 6 12,14,23,26,30,41 
R5 1 Potentiometer 400 -ohms 6 12,14,23,26,30,41 
R1 4 Auto. Fil. Cont. 6v.k amp. For standard type tube 7 16, 27 
R2 2 " " " 6v.+} amp. For Semi -power tube 7 16, 27 

9 Binding posts 8 24, 28, 29, 31 L4,5,6á7 4 Chokes Special (used as trans.) 9 
J 1 Jack Double Circuit 6 23, 30, 32 
J1 1 Single " Fil. Control 6 23, 30, 32 
SW 1 Switch With pilot light 6 30, 31, 33 i Panel 

Cabinet 
8X24X3/16 inches 
8X25zX123/8 " (inside diameter) 
ÌX25kX12 inches (wood) 

10 

11 

34, 35, 36 

37, 38, 39 
1 

1 . Baseboard 
3 Shields 6X6X7 Aluminum 1 40 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 
IHnmm "rlund iifg. Co. 17 Feri Radio L'fg. Co. 33 Pilot Elec, Mfg. Corp. 2Serg tu Lice. Co. 18 Heintz A Kohl 1:oou, Inc. 34 Diamond State libretb.1Celeroa ;Thor-Jerson El(c. 1f6. ':o. 19 American Test Co, 33 

i1.,. 
Ins. Co of Amer Insuline_ 4Benjemin Elec. )Jfg. Co. 20 20 Saumon Flec. Co. 36Amer. 

rti. Hd. .Rubber Co. Radion u- Copeland Co. (Marco) All Amcricsn Radio Corp. 37 Llectrot e Blocki Co. tYaz)sy )7fg. Co. 22 Jeff.roon Elec. 11íg. Co. 38 Baker Yacht Basin, Inc. 'Radian -Co. (Amperite) 23 Pacent kite. Co., Inc. 39 Southern oy Co. 8'1. Ti. Lby t2rg. Co. 24 Amoco Prods, Inc. 0 A14 uminum Co, of America 96adison Radio Co:-. 25 Kurz -Kasch Co. 41 Central Radio Labs C 10Formice Insulation Co. 26 H. H. Frost, Inc. 42 National Co. Inc, 11 Fritts Cabinet Co. 27 Langbein Kaufmann Radio Co. 43 I2Electrad, Inc. 28 X -L Radio Labs. 44 TiAerovox Wire) ese Corp. 29 Waterbury Button Co. 45 I4Polymet 'fg. Co. 30 Carter Radio Co. 46 I51Ficamold Radio Corp. 31 Bruno Radio Corp. 47 I6Deven Radio Corp. 32 Millimeter liachint Yiorks 48 
APPROXIMATE COST OF PARTS $ 60.00 
*THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 
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Once a signal is tuned in, adjust the po- 
tentiometer for maximum signal strength. 

I f a whistle is heard, it may be that the 
balancing condenser in the circuit of the 
first tube is not adjusted correctly. If this 
is the case, turn the adjusting screw slowly 
until the whistle stops. To check this ad- 
justment, tune in a short -wave and then a 
long -wave station. The first tube should not 
oscillate in either case if the balancing con- 
denser is properly adjusted. 

is- 
32 

4 'z .. 

ie ll 
15" I 

32 

7 HOLES FOR BINDING POSTS 

lit4. -I6 

16 DRILL FOR RHEOSTAT 

Mid 

,-N 

4 HOLES FOR MOUNTING BRACKETS K. 

FIG. 2 

_ N 

Constructional details of the small binding -post 
panel, which also takes the detector rheostat. 

I f everything is properly adjusted the set 
is now ready to tune on any broadcast fre- 
quency. It should be noted that the rheo- 
stat on the panel should be re- adjusted when 
weak signals are being received. 

.11,.,,,, 

Notice to Readers 

ACOMPLETE set of full -sized 
blueprints for this Ultradyne 

Receiver may be obtained by send- 
ing $1.00 to the Blueprint Depart- 
ment of RADIO NEWS, 53 Park 
Place, New York, N. Y., specifying 
Set No. 2. These blueprints may be 
placed upon the panel and sub - 
panel, forming templates for drill- 
ing and locating the apparatus, as 
well as wiring guides. 
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FIFTEEN THOUSAND "HAMS" 
This is the number of amateur radio 

operators in the United States with licenses 
for short -wave sets. On June 30 there 
were 14,902, about two hundred fewer than 
last year ; but the difference is ascribed to 
the period of obtaining license renewals. 

About one- twentieth of the entire number 
are in New York City, with 717 ; Chicago 
has 419 ; Los Angeles 383 ; Philadelphia 
335 ; Oakland 274 ; San Francisco 234 ; 

Baltimore 136 ; Detroit 123 ; Portland (Ore.) 
111 ; and Seattle 107. 

In the other large cities the numbers are 
Washington 98, St. Louis 89, Pittsburgh 81, 

Minneapolis 80, Milwaukee 67, Cincinnati 
66, Rochester 64, and Boston 57. Thou- 
sands of amateurs are scattered in small 
towns, villages, and in the rural districts 
throughout the country. 

The official list, with calls, names and 

addresses, up to June 30, is now available, 
and may be secured from the Superintendent. 
of Documents, Government Printing Office, 

Washington, for 25 cents a copy. 

A SHUT -IN SUPPORTER 
Governor Al Smith of New York, in the 

closing days of his gubernatorial campaign, 
found time to send a telephone message to 
a faithful follower who has no vote. Thomas 
J. McGurty of Utica, the constituent in 

question, has been confined to bed by illness 
for five years ; but has never failed to tune 
in the governor on his radio when possible. 

SEND FOR THIS RADIO FOLDER 
Contains seven hookups for B- Eliminators 
published in a prominent radio magazine. 

Well -known B- Eliminator 
Manufacturers who use 

Bradleyohms 

Acme, All- American, 
American Bosch, 
Brown & Green, 
DeWitt- LaFrance, 
Farrand, Forest 
Unitron,Grigsby-Gru- 
now-Hinds (Majestic), 
Kellogg, Philadelphia 
Storage Battery (Phil - 
co), Precision, Radio 
Receptor; R. A. Roth - 
ermel, London; Spar - 
tána, Valley, Willard, 
Wilson. 
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When You Build a B- Eliminator 
Use Bradleyohm -E for the Variable Resistors 
and Bradleyunit -A for the Fixed Resistors 

Bradleyohm-E 
For B- eliminator service requiring 
wide voltage control, Bradleyohm -E 
is essential. It is an oversize Bradley - 
ohmwith sufficient capacityto handle 
all normal B- eliminator require- 
ments. Be sure to ask for Bradley - 
ohm-E in the checkered carton. Your 
dealer can get them for you 

;u,, 
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Bradleyunit-A 
This solid, molded, fixed resistor has 
no glass or hermetic sealing in its con- 
struction. It is a solid unit with 
silver - plated end caps and is not 
affected by temperature. m ^isture 
and age. By all means, use Bradley - 
unit -A whenyou need a fixed resistor. 

ALWAYS insist that Bradleyohm -E 
and Bradleyunit -A are included 

with your B- Eliminator kit, if you 
want to be assured of perfect voltage 
control. The leading manufacturers 
of B- Eliminators have long since 
adopted these Allen- Bradley variable 
and fixed resistors as standard equip- 
ment for their B- Eliminators. In fact, 
Bradleyohm -E is used almost as uni- 
versally as the Raytheon tube, itself. 

You cannot afford to risk the use of 
inferior substitutes for the scientifi- 
cally treated discs used in Bradley - 
ohm-E. This remarkable variable 
resistor handles the strenuous require- 
ments of B- Eliminator service without 
the slightest strain. Ask your dealer 
for Allen- Bradley Perfect Radio 
Devices, today. 

MAIL THE HANDY COUPON 

I Allen- Bradley Company 
I 287 Greenfield Avenue 

Milwaukee, Wisconsin 

Please send me, FREE, your radio folder 
with seven B- Eliminator hook -ups. 

Name 

I Address 

- - - -- - 

7 

- 
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Can't 
tuns 'an 

out 
T RY a Micadon 601 in series with the 

antenna of your set, if you find it 
hard to "tune out" nearby stations. 

The Micadon will have the same effect as 
"loose coupling," and the selectivity of 
your set will be greatly improved. Ca- 
pacities from .0001 to .0005 mfd. may be 
used -you will find a full explanation in 
our 32 page booklet, "Seventeen Ways to 
Improve Your Set." 

Micadons, because of the patented prin- 
ciples of low -loss insulation and protec- 
tion against variation in capacity which 
they embody, are a vital element in the 
improved reception of thousands of radio 
sets. The tone, the efficiency, and the 
satisfactory operation of your set depend 
on the quality of the fixed condensers 
used. 

If you want to be sure that your set will 
do all it was meant to do, be sure that 
the fixed condensers bear the name of 
Dubilier. 

Send lOe in stamps or coin for your copy of 
"Seventeen Ways to Improve Your Set" 

Dubilier 
CONDETJSER AND RADIO CORPORATION 

4377 Bronx Blvd., New York, N. Y. 
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The Carborundum Super- 
heterodyne Receiver 

(Continued front page 827) 
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ing the pick -up coil to the grid circuit of the 
first detector. The loop circuit jack is 
mounted at the rear of the sub -panel, so that 
the loop connections are kept free from the 
front of the panel and the operator's hands. 

This set may be operated without loop, 
aerial or ground, the antenna and detector - 
circuit transformers acting as the pick -up 
medium. The first -R.F. and the first- detec- 
tor tuning- condenser controls are not critical 
on nearby stations ; the selectivity, however, 
is excellent. 

GENERAL CONSTRUCTION 
Before laying out the panels: All the 

parts should be secured before the panel is 
laid out. Each part should be carefully 
tested with a headset and 22/ -volt "B" bat- 
tery to determine whether it is satisfactory. 
In addition, all bolts and nuts on the parts 
should he tightened and, if possible, equipped 
with lock -washers. 

The front panel should be rigidly fastened 
to the sub -panel with radio angle- brackets, 
extending the full height and depth of the. 
panels. 

The filament circuit should be wired first 
and tested before anything else is done. The 
grid and plate circuits are next in order. 
Different -colored wiring may be used for 
the filament, grid and plate circuits. The 
oscillator shield should be connected to the 

TUNING 
When the set is wired and ready for 

operation a spare .0005- or .00035 -mf. vari- 
able condenser should be connected tempor- 
arily across the secondary of the input I.F. 
transformer (in the place indicated for 
C8) and set at zero, or minimum capacity. 
When a distant station has been tuned in 
the capacity of this variable condenser 
should be increased slightly, and the oscil- 
lator condenser and I.F. potentiometer, (R4) 
readjusted for best results. This action 
should be repeated in small steps up to the 
full capacity of the variable condenser. 
Careful comparison should be made of the 
volume at different settings, and that ad- 
justment of the variable condenser which 
gives the best results should be retained. 
The capacity of the condenser at this set- 
ting may be estimated and a fixed condenser 
of approximately the same value substituted 
and permanently connected across the 
secondary, (of the input I.F. transformer.) 

This condenser value is not critical, be- 
cause broadly -tuned transformers are used 
in the rest of the amplifier and because it 
is practically impossible to detect a dif- 
ference in audibility of less than 25%. The 
main idea of this procedure is to tune the 
secondary to the wavelength of the primary. 

In tuning, after the input I.F. transformer 
has been adjusted as described above, it will 
be found that the oscillator condenser (C2) 
is most critical and requires careful adjust- 
ment. The two other variable condensers 
are relatively broad in tuning, but they must 
be set properly in order to bring in distant 
stations. We have thus the paradox of a 
broadly -tuned set that is sharply selective. 

After tuning in a distant station, adjust 
the radio - frequency rheostat to the most 
sensitive point, and make slight readjust - 
meant of the aerial tuning condenser C if 
necessary. 

Likewise, when receiving very weak sig- 
nals, adjust the tickler of the first detector 
and retune the R.F. variable condenser Cl. 

The detector unit may be set for best re- 
sults, while a distant station is being re- 
ceived, and then left alone. Similarly, the 
I.F. potentiometer may be set for nearly 
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maximum sensitivity and then left alone ; if 
its slider is set too closely to the negative 
side, the I.F. amplifier will oscillate and the 
set will apparently go dead. In this case, 
when the trouble is recognized, it is neces- 
sary merely to readjust the potentiometer 
until the I.F. amplifier is operating slightly 
below the point of self -oscillation. 

It should be remembered that there are 
three self -oscillation controls : the radio- 
frequency rheostat, the tickler of the first 
detector and the I.F. potentiometer. Proper 
results can not be secured if any one of 
these controls is set above the oscillating 
point. Yet it is necessary, in order to secure 
maximum amplification, that each of the 
three sections (R.F. amplifier, first detector 
and I.F. amplifier) governed by these con- 
trols be capable of regeneration and self - 
oscillation. Normally each control is smooth 
and quiet in operations 

TUBES AND BATTERIES 
We recommend the use of 201A -type 

tubes in all except the last audio- frequency 
stage, where a 112 -type tube is best. With 
this combination the following (approxi- 
mate) "B" voltages have given good results: 
60 volts on the first R.F. and on the I.F. 
amplifier ; 40 to 60 volts on the first detec- 
tor ; 135 volts on the oscillator and on the 
first audio; 135 or 160 volts on the second 
audio. The corresponding "C" voltages are: 7/ volts on the oscillator and first audio; 
9 or 11 volts on the second audio; 0 to 7/ 
volts on the first detector. 

PRI. SEC 

IRI 

CONNECT IONS 

OUTSIDE 
TURN 

G 

4 4 2 4 4 4 4 

PRI. -250 TURNS Nt 32 D.SC. WIRE 
SEC.- 900 TURNS N? 32 1 5.C. WIRE-450 IN EACH SLOT 

FIG 2 

Constructional details of the special input -filter 
intermediate -frequency transformer. Note that 

the secondary is wound in two sections. 

Increased volume and better reproduction 
of extremely strong signals are secured with 
a 112 tube as the first audio amplifier and a 
171 tube as the second audio, with 135 or 
160 volts on the first and 180 volts on the 
second. The corresponding "C" voltages 
are : 9 or 11 on the first and about 40 on 
the second. However, with this combination 
it is necessary to use an output transformer, 
or output impedance and condenser, between 
the loud speaker and the last tube. 

The circuit is so arranged that with good 
tubes there is no necessity for matching or 
changing them around for best results. 
However, a spare tube should be available 
for direct comparison with one that may be 
thought defective. It is advisable to try 
different "B" and "C" battery voltages ; this 
should be done only after the builder has 
thoroughly familiarized himself with the 
method of operation. The batteries should 
be kept in good condition and checked fre- 
quently with a voltmeter while the set is 
in actual operation. 

MEASURING THE INTERMEDIATE 
FREQUENCY 

If it is so desired, the actual intermediate 
frequency may be measured by a special 
method which does not require a waverrmeter covering the 2000 -meter range. This method 
is based on the fact that the intermediate 
frequency is equal to the difference between 
the signal and oscillator frequencies ; the received frequency being known, it is necessary only to measure the oscillator fre- quency. Their difference is the intermediate 
frequency. In order to make this measure- 
ment it is necessary to have either a broad- cast -range wavemeter or a broadcast receiv- ing set of any type. 

The procedure is as follows : 
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(1) Tune the superheterodyne accurately 
to a station whose wavelength is known. 
Leave the controls in this position and, with 
the set turned on, remove the first R.F. and 
the first detector tubes. 

(2) Loosely couple the wavemeter or the 
broadcast receiving set (which also must be 
in operation) to the oscillator in the super- 
heterodyne and determine the wavelength at 
which the oscillator is operating. (With a 
wavemeter this will be indicated by maxi- 
mum deflection or maximum brilliancy of 
the resonance indicator. With a broad- 
cast set it will be indicated by the clicking 
noise heard in the 'phones -connected to the 
broadcast set -when the wavelength controls 
of this set are adjusted to the wavelength 
of the oscillator ; from the position of these 
controls it should be possible roughly to 
estimate the wavelength of the oscillator). 

(3) Convert the wavelength of the oscil- 
lator and the wavelength of the signal (as 
received on the superheterodyne) to their 
equivalent frequencies, obtained by dividing 
300,000,000 by the respective wavelengths. 
The numerical difference between these two 
frequencies equals the intermediate fre- 
quency and, if desired, this may be converted 
to wavelengths by division of 300,000,000. 

The reason for removing the first R.F. and 
first detector tubes is to minimize the pos- 
sibility of errors which might be caused' by 
self -oscillation of either of these tubes. In- 
cidentally, if either of these tubes (especially 
the first detector) is oscillating, local stations 
may be received even with the regular oscil- 
lator tube removed from the set. 

When the intermediate frequency has been 
measured, the input I.F. transformer may he 
retuned, if necessary, to bring it to 2000 
meters. Of course, when broadly -tuned I.F. 
transformers are used it is not absolutely 
necessary to have the input transformer set 
to this exact wavelength. 

If I.F. transformers of the type specified, 
or others covering the 2000 -meter range, are 
used and if the input I.F. transformer is con- 
structed according to the specifications, there 
will be no necessity to measure the inter- 
mediate frequency. 
tuuumiimunumumnnmmunuumummnimimumunumuunmmnnuuunnunmunmmiuumi 

NOTICE TO READERS 
COMPLETE set of full -sized 
blueprints for this Carborun- 

dum Superheterodyne Receiver may 
be obtained by sending $1.00 to the 
Blueprint Department, R A D I O 
NEWS, 53 Park Place, New York, 
N. Y., specifying Set No. 4. These 
blueprints may be placed upon the 
panel and sub -panel, forming tem- 
plates for drilling and locating the ap- 
paratus, as well as wiring guides. 
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I Radio News of the Month 

(Continued f rout page 798) 
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WRNY TRIES ANNOUNCERLESS NIGHT 

Sp 
many criticisms of the radio announcer, 

as a superfluous individual, have been 
current, that WRNY, the RADIO NEWS sta- 
tion, on the evening of Oct. 15 gave a prac- 
tical demonstration of what a broadcast pro- 
gram would be without the services of that 
notch- maligned individual. It was, however, 
necessary for duties of his part to be per - 
fourned; the artists making known their own 
identity, that of the station broadcasting, and 

of their successors, when making their fare- 
well. The general criticism of the result 
vas that the need for the personality of an 

announcer had been proven : as the Editor of 

RAD10 NEWS, Hugo Gernsback, bad main- 

tained in his explanatory speech toward the 

close of the program. The services required 

of radio's master of ceremonies are real, and 

cannot be evaded. 
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e LYNCH 
Metallized 
RESISTOR 

SSORTMENT 

Contains the 
following:- 
Three .1 Meg. 
One 1 

One .5 " 
One .25 " 
One 2 
Complete, $4.25 

METAL long has been 
recognized as the 

best of electrical conduc- 
tors. The Lynch Metallized 
Resistor has received the un- 
qualified endorsement of lead- 
ing engineers, experimenters and 
test laboratories because it is ab- 
solutely silent in operation and re- 
mains permanently accurate. 

Comprising a concentrated metallized 
deposit one -thousandth of an inch thick 
upon a glass core and sealed within a 
glass tube, each LYNCH METALLIZED FIXED 

RESISTOR wins in the exacting tests of 
time and service. 

NEW YORK N.Y. 

Warranted - 
Absolutely Noiseless 

Permanently Accurate 
Dependable 

If your dealer cannot supply you, we will 
ship by return mail. You take no risk as Lynch 
products are sold on a money -back guarantee. 
Use the Convenience Coupon below. 

25 to 10 Megoht,:! s 
above .01 to .24 

PRICES o01 to 01 " 
/Single Mounting 
Double Mounting 

Write for complete list of ranges. 

.50 

.75 
1.00 

.35 

.50 

ARTHUR H. LYNCH, Inc. 
Manufacturers of Radio Devices 

Fisk Bldg., B'way & 57th St. 
New York, N. Y. 

The old carbon lamp con- 
sumed more current to give 
less light. Tungsten, which 
is metal, proved snore effi- 
cient, more dependable. 
The Lynch Metallized 
Resistor gives non -arcing, 
conductive resistance. It 
marks as great an advance 
as did the tungsten lamp. 

Arthur H. Lynch 

Dealers: Get our FREE 
"Advance Information" 

Service 
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EQUALIZOR (Automatic 99 JOa 
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combination of tubes $1.00 
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Pr.T .0' Conor Sloane 
will teach you. 40, 

CH EMISTRY 
Right in your own Hems 
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food Chemists Command High Salaries 

T. O'CONOR SLOANE. 
A.B., A.M., LL.D., Ph.D. 

Noted Instructor, Lecturer and 
Author. Formerly Treasurer Ameri- 
can Chemical Society and a prac- 
tical chemist with many well known 
achievements to his credit. Not 
only has Dr. Sloane taught chemis- 
try in the class -room but he was 
for many year engaged in com- 
mercial chemira, tvork. 

ten years 
Those who 
and greater 

Industrial firms of all kinds pay tempting salaries to get 
the right men. Salaries of $10,000 to $12,000 a year are not 
unusual for chemists of exceptional abilities. Chemistry 
offers those who are ambitious and willing to apply them- 
selves conscentiously the greatest opportunities of any vo- 
cation. Why be satisfied with small pay and hard, thankless 
work -learn the profession of Chemistry and your salary will 
depend only upon your own efforts and your own abilities. 

The work of the chemist is extremely interesting. If you 
are fond of experimenting, if you like exciting and fasci- 
nating work, take up Chemistry. To the man who is dis- 
satisfied with his present job, to the young man just deciding 
on his life work, Chemistry holds alluring charms, and count- 
less opportunities. If you want to earn more money, the 
way is open through our course in Chemistry. 

NOW IS THE TIME TO 
STUDY CHEMISTRY 

Never before has the world seen such splendid oppor- 
tunities for chemists as exist today. The war has awakened 
the United States to the need of trained chemists and chemi- 
cal engineers. Everywhere the demand has sprung up. In 
factories, mills, laboratories, electrical shops, industrial 
plants of all kinds, chemistry plays a vital part in the con- 
tinuation and expansion of the business. In every branch 
of human endeavor the need for chemists has arisen. No 
profession offers such alluring opportunities and the next 

are going to show the greatest development in this science that this country has ever seen. 
have the foresight and ambition to learn chemistry now will have the added advantages 
opportunities afforded while the chemical field is growing and expanding. 

You Can Learn At Home 
NO PREVIOUS SCHOOLING NEEDED 

Dr. Sloane will teach you Chemistry in a practical and intensely interesting way. Our home 
study course written by Dr. Sloane himself is practical, logical and remarkably simple. It is illus- 
trated by so many experiments that are performed right from the start that anyone, no matter 

how little education he may have, can 
thoroughly understand every lesson. Dr. 
Sloane teaches you in your own home 
with the same individual and painstaking 
care with which he has already taught 
thousands in the class room. He will 
in addition, give you any individual help 
you may need in your studies. This per- 
sonal training will be of inestimable value 
to you in your future career. 

Experimental Equipment Given 
to Every Student 

We give to every student without additional charge, this 
chemical equipment including fifty pieces of laboratory appara- 
tus and supplies and thirty -nine different chemicals and re- 
agents. The fitted heavy wooden box serves not only as a case 
for the outfit but also as a laboratory accessory for performing 
countless experiments. Full particulars about this special 
feature of our course are contained in our free book "Oppor- 
tunities for Chemists." 

Don't Wait -- Mail the 

What Well -Known 
Authorities Say 
About Our Course 
From Hudson Maxim, 

"Dr. Sloane has done a much -needed 
work in a much better way than any- 
thing of the kind has, heretofore, been 
done. 

Dr. Sloane has a remarkable faculty 
of presenting Science for self -instruction 
of the student in such a clear and un- 
derstandable way as to be most readily 
grasped and assimilated. 

"I. therefore, unreservedly recommend 
and place my highest indorsement on his 
work." 

From Dr. W. W. de Rerlor, 
"I- can not recommend your course too 

highly and I congratulate both you and 
Dr. Sloane on same." 

From John A. Tennant. 
"This is something which has long 

been needed. Your long experience in 
the teaching of chemistry . assurance 
that the course will be practical as well 
as plain to the untrained students." 

What the Students Say: 
"Your course has been worth $50,000 

to my concern." 
"This is just like reading some fas- 

cinating fiction story." 
''I have just been made Assistant 

Chemist of my concern." 
"Your course is just what a person 

wants to start in the wonderful science 
of Chemistry." 

"I find that your course is very in- 
tetesting. I wait patiently for the next 
lessen." 

I find the study of chemistry more 
and more interesting at every lesson and 
you may bo sure that I am getting into 
studying habit even more than I ever 
did even in my school days." 

"I like the lessons so much that I hon- 
estly would not sell them for many times 
their price." 

I am taking this opportunity to express 
my satisfaction with your chemical lessons." 

"I now have a fine position as chemist 
at the Du Pont Dye Works. It was thru 
your course alone that I have been so 
successful." 

I have written to different people 
about your course and thee' speak very 
highly of same." 

If I don't learn it isn't your fault for 
I find that your lessons contain a whole 
lot." 
(Names and addresses on request.) 

DIPLOMA AWARDED TO EACH GRADUATE 
Upon graduation each student is awarded our Diploma in Chemistry, cer- 

tifying that he has successfully completed his studies. Your name on this 
certificate will be a source of pride to you all your life, as well as an aid to 
obtaining a position in Chemistry. 

Easy Monthly Payments 
You do not have to have even the small price of the course to start. CHEMICAL You can pay for it in small monthly amounts or earn it as many others # INSTITUTE are doing. The cost is very low, and includes even the Chemistry ,I OF NEW YORK outfit -there are no extras to buy with our course. Write us and / Home Extension let us explain how you can qualify for a trained technical posi- Division 1 tion without even giving up your present employment, J 66 -R -West B'way 

SPECIAL 30 DAY OFFER, New York City 
Besides furnishing the student with his Experimental I Please send me at once, 
Equipment, we are making an additional special without any obligation on my 
offer for a short while only. You owe it to yourself part, your free Book "Opportuni- 

ties for Chemists," and full par - to find out about it. Write today for full infor- titulars about the Experimental Equip - mation and free book, "Onnortunities for ment given to every student. Also please 
Chemists." Send the coupon right now while / tell me about your plan of payment and 
it is fresh in your mind. Or just write your special 30 day offer. 
your name and address on a postal and 
mail it to us. 

i NAME 

ADDRESS Ì 
CITY , STATE 

RN -1 -'27 

Coupon NOW ! 
CHEMICAL INSTITUTE of NEW YORK, Inc. 

66 -R WEST BROADWAY Home Extension Division 1 NEW YORK CITY 
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THOSE EDUCATIONAL HOURS 
Mrs. Weems : Is your boy vyell educated? 
Mrs. Whaams : Well educated ! Well, I 

should say so. We've sent him through three 
radio sets. 

H. I. Phillips in New Forh, Sun. 

RADIO BARGAINS IN PERU 

MONOPOLY of radio equipment sales 
in Peru was until recently enjoyed by 

the Peruvian Broadcasting Company, whic.i 
dealt largely in British goods. The new 
arrangement, under which the Marconi Com- 
pany takes over broadcasting under govern- 
ment auspices, is accompanied by a lifting 
of the ban on private importation of parts. 
Bargain sales of the stocks accumulated 
under the previous regulations are now be- 
ing held. 

n1n,11i,1n,nn11n10n,n,1111110,,,,,11nnnnnn11,n,,, 
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Where Radio Is Most Needed 
(Continued from page 801) 
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gathers odd bits of wood in the neighbor- 
hood in the summer, storing up his fuel for 
the cold days and doing all he can to help 
his sister. She is troubled with the usual 
afflictions of old age, can rarely go out to 
her beloved church, and welcomes any one 
who can tell her what is going on in the 
outside world of which she was formerly 
a part. Only the kindness of others keeps 
these two from dire poverty. (Boston.) 

Case No. 40 

Mrs. L. is a little old lady who has lived 
in one tenement for over twenty -five years, 
doing her share of the world's work until a 

malignant growth appeared. After an 
operation, she became incapacitated for sup- 
porting herself. Dizziness, weakening 
muscles and other old -age troubles keep her 
confined to the house ; and loneliness is 

often most oppressive. (Boston.) 

..,.n ..nnn.1111wmunuumn.mnum,,,11n,munnnn.nn1nnn1,nnnnon.nnnnnnmmm1mnw. 

The Powers -Casem Receiver 
(Continued from page 821) 
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thrown out of alignment. The R.F. coils 
are so constructed that they should tune ex- 
actly alike if proper condensers are used and 
if the lay -out is right. The tuning of the 
first dial will depend upon the length of 
aerial used. 

ADJUSTMENT AND OPERATION 

The receiver will operate with an aerial of 
almost any length. For the best results, a 
good ground should be secured ; the cold- 
water pipe is usually the best. When a 
short aerial is used, the tuning becomes ex- 
tremely sharp. The radiator may sometimes 
be used as an aerial when nothing else is to 
be had. 

When the set is first being tested, the 
headphones should be used ; the detector 
rheostat should be turned to about the mid - 
position, and the three tuning condensers set 
for a loud local station. If the set is func- 
tioning at all, some signals will be received. 
If the set squeals or whistles, move the neu- 
tralizer back and forth until a position is 

found where the set no longer oscillates. If 
this operation does not properly neutralize 
the set, try transposing the two radio -fre- 
quency tubes. Sometimes when the tubes are 
new, the filament emission is considerably 
greater than it will be after the tubes have 
been used a short time. This will sometimes 
cause a set to oscillate badly, and as a re- 
sult, the detector becomes overloaded and 
cannot handle the signal. This trouble can 
generally be overcome by an adjustment of 
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Kit Panels with Gold 
Decoration 

FORMICA is this year providing amateurs 
through the leading jobbers and dealers 

with handsomely decorated gloss black panels 
with gold decoration for the leading kits: Infra - 
dyne, Aerodyne, Bremer Tully Counterphase 
and Power Six; Browning Drake National; 
General Radio Universal; Victoreen Superhet- 
erodyne (Two Dial and Universal One Dial) 
Madison Moore Superheterodyne; Camfield 
Duoformer; St. James 8 tube; and Karas Equ- 
amatic front and sub panels. H. F. L. Super- 
heterodyne front and sub panels. 

Formica is offering a very complete service for 
radio manufacturers. This includes front 
panels, base panels and terminal strips per- 
forated with all necessary holes and decorated 
either by Veri Chrome process or stamped. 

It includes the threading of tubing for winding 
radio frequency inductances. This threaded 
tubing has a positively uniform diameter, the 
turns are evenly spaced; enameled wire may 
be used in place of silk insulated; the induc- 
tances are much more uniform than those 
wound on ordinary tubing. 

Formica has a very large equipment for these 
fabricating operations and can give quick 
service. 

The FORMICA INSULATION COMPANY 
4618 SPRING GROVE AVENUE CINCINNATI, OHIO 

Formica has a 

Complete Service on 

Insulating Material for 
Radio Manufacturers 

Hear the FORMICA 

Orchestra Tuesday 
9 to 10 

over WLW 

www.americanradiohistory.com

www.americanradiohistory.com


898 

100 Pages of RADIO BARGAINS 

B 
EFORE you build or buy a 

radio be sure to consult our 
new 100 page catalog -sent 

to you free. All the latest kits, ac- 
cessories, and parts -a million dol- 
lar radio stock to choose from. 

We Save You Money 
We handle only brand new ap- 

paratus- standard makes that are 
fully guaranteed. QUANTITY sale 
of QUALITY parts explains our 
low prices. Compare with others 
and see why thousands of fans look 
to us as radio headquarters. Write 
for your copy of this new catalog 
today. 

CHICAGO SALVAGE 
STOCK STORE 

Dept. RN. 509 S. STATE ST. 
CHICAGO, U. S. A. 

^WRITE TODAY FOR YOUR FREE COPY 

Try the "RADIGON" 
"B" Battery Eliminator 

Complete with Tube 

RADIGÓNn =n 
. ,rtilQ aunr . 

¢.. '- 
SILENT 
POWERFUL 
NATURAL 

The Radigon "B" is absol- 
utely free from "hum" of any 
kind. It is guaranteed to 
supply constant, uniform "B" 
power up to 200 volts. It in- 
variably improve§ the recep- 
tion of any receiver. The 
Radigon will give you years 
of trouble -free service. Guar- 
anteed against defect for one 
year. 
Get the Best 1 A "RADIGON" 

$19. ss 
Perfection -at Last! 

All that you've ever wished for in a "B" 
Eliminator is found in the Radigon "B ". 
It is the finest "B" supply unit avail- 
able regardless of make and price. It 
assures unfailing, unvarying current suf- 
ficient for even the largest receiver. The 
"Radigon" uses a full wave non -filament 
tube -operates on 105 to 120 volts 50 -60 

cycle A.C. Current. A marvelous unit built in master fashion of 
the finest parts and finished in tasteful crystal brown that har- 
monizes with any surroundings. 

The Ideal Xmas Gift -A " RADIGON 
PROMPT DELIVERY Remit in full with order or we 

will ship C.O.D. on receipt of part payment with order. 10 Day Trial. Your money back if you wish. Mail your order today. Price $19.95, F.O.B., Chicago. 

AMERICAN RADIGON LABS. 
559 W. MONROE ST., CHICAGO 

PP 

5 -TUBE RADIO SET $1 00 
This wonderful Radio made 

Demon 
beca practically everything is manufactured uin our factory. We supply the set completely wired but we do not supply 7 x 18 cabinet. Set is of latest design. Money back guaran- tee. Send $1.00 with order, balance $20 

DUKE RADIO, 326 W .Madison, Chicago, Ill. 

FREE RADIO GUIDE 
164 -PAGE (1927) GUIDE 
Gives special hook -ups with illustrations. 

/ems S slows big savings on standard radio parts, 
complete sets, kits. Be sure to get this 
thrifty book before you huy. Write letter or postal NOW. Also Include name of another fan. 
CARAWIK CO.. 542B Monroe St., CHICAGO. U. S. A. 

COIL WINDINGS 
Audio -B Eliminator -Bell Ringing Trans. 

TELEPHONE RINGER-CHOKE- 
- IGNITION-CONTROLLER & SPECIAL 

SOLENOID WINDINGS 

Easton Coil Co. P. O. Box 237 
Easton, Pa. 

84 Illustrated Pages, 
of Radio Bargains! 
Write for Catalog Today 
RANDOLPH RADIO CORP. 
180 N. UNION AV. Dept. 2 CHICAGO, ILL. 
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the detector rheostat. In fact, regeneration 
in the detector tube can be controlled by the 
rheostat ; in order to produce more regenera- 
tion the rheostat is turned toward the off 
position. This rheostat also makes a good 
volume control. 

The set can be accurately logged, in fact, 
it is recommended for best results that a 
log be made of all important stations. 

Proper use of the balancer and the detec- 
tor rheostat, and careful adjustment of the 
tuning condensers will result in the recep- 
tion of distant signals. Of course, it takes 
some practice before the best results on DX 
stations can be obtained ; little trouble, how- 
ever, should be encountered in the reception 
of locals. 

Plug -in coils have been adopted so that the 
set may be used on the short waves ; with 
three sets of coils, it has a range from 40 to 
550 meters. On the shorter waves a variable 
condenser of .0005 -mf. capacity should be 
used, in series with the aerial. If an ar- 
rangement of this kind is not used, the set 
will not oscillate on certain wavelengths. 
=11111111 W 1111111111mm1111111111111I I II I I I I,1111I I I I I I I I I I11111111111II I I I,1111111111I11I11111111111111:111111111,1111111111111111111 

Notice to Readers 
ACOMPLETE set of full -sized blueprints 

for this Powers -Casem Receiver may be 
obtained by sending $1.00 to the Blueprint 
Department, RADIO NEWS, 53 Park Pl., 
New York, N. Y., specifying Set No. 3. 
These blueprints may be placed upon the 
panel and sub -panel, forming templates for 
drilling and locating the apparatus, as well 
as wiring guides. 
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"Hard" and "Soft" 
Detector Tubes 

(Continued frofli page 815-B) 
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time to reach a comparatively stable operat- 
ing condition. That is to say, when the tube 
is first lighted, it will be found necessary to 
make frequent adjustment of the rheostat 
until the tube has thoroughly "warmed up." 
This "warming" of the tube usually means 
the vaporization of certain alkaline metals 
which do not aid the operation of the tube 
until they are changed into a gaseous 
state by the heat of the filament ; and this 
operation takes time. Furthermore, any 
changes of battery voltage, made while the 
set is operating, will upset the so- called 
"condition of equilibrium," which had been 
previously reached, and thus necessitate re- 
adjustment of the filament rheostat to restore 
this condition. This lack of stability is also 
shown during the reception of strong local 
signals, which frequently disturb the 
balanced condition of the soft tube and re- 
sult in distortion of the signals. 

EFFECT OF REDUCED IMPEDANCE 
The gaseous tube has a rather low input 

impedance ; that is, it acts like a low resis- 
tance in shunt with the circuit connected to 
it. With the untuned- radio- frequency cir- 
cuits used in older types of receivers, this 
effect was not a serious drawback, since 
these circuits \vere already of high resis- 
tance ; but with the modern receiver, employ- 
ing tuned -radio- frequency amplification, it 
constitutes one of the most serious disad- 
vantages of the soft tube. 

Today, with the multiplication of broad- 
cast stations, an extremely high degree of selectivity is demanded, and anything which 
tends to lessen a receiver's selectivity con- stitutes a serious disadvantage for the user. 
When a gaseous tube is placed in the de- tector socket of the modern tuned- radio- 
frequency set, it will be found that a moder- 
ately strong station, which perhaps had 
been heard over only 5 degrees on the tuning 
dials before the insertion of this tube, will 
now cover 10 to 20 divisions. The reason is 
that the connection of the soft tube to the 
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preceding tuning circuit has been equivalent 
to the introduction of a resistance in shunt 
with it. This causes the circuit to change 
from a "low- loss" to a comparatively "high - 
loss" circuit, and accordingly broadens the 
tuning of the receiver. Therefore, the mere 
possession of increased sensitivity, by the 
use of a soft tube, by no means implies 
superior performance when it is placed in the 
type of receiver which is most common to- 
day. The above explanation gives an idea 
why the hard tube will usually out -perform 
the soft type, when used as a detector. 

A NEW HARD DETECTOR 
There is a tube which not only is free 

from the above -mentioned disadvantages, 
which are inherent in the soft tubes, but also 
possesses distinct improvements over the 
regular all- purpose type of hard tube ; 

namely, a special internal construction to 
prevent mechanical vibration of the elements, 
and a mutual conductance 25% greater. 

In this tube we have a special detector 
built for its task, with the following fea- 
tures : non -microphonic, high input im- 
pedance, non- critical, sharp -tuning, quiet 
background, high mutual conductance, per- 
fect stability, and maximum sensitivity con- 
sistent with these requirements. 

This special tube may be substituted in any 
set which uses a 201 -A -type tube as a de- 
tector, without change in connections. The 
"B" battery lead marked "B+Det" should 
be connected to give from 67 to 90 volts, 
when this tube is used with transformer- or 
impedance -coupled amplifiers, and from 90 
to 135 volts for use with resistance -coupled 
amplifiers. 

The degree of improvement to be expected 
from a substitution of the new tube for the 
all- around type will depend upon: 

The type of circuit used- especially good 
results are to be noted with non- regenerative 
types, such as the standard superheterodyne, 
tuned- radio- frequency, and various older cir- 
cuits of this type. 

The transformer used to couple the tube to 
the succeeding audio- frequency stage -the 
higher its primary impedance the greater the 
gaits noticed. As this same feature, (high 
primary impedance) is to be found in all 
good modern transformers, because it is one 
of the qualities necessary to reduce distor- 
tion, the better the transformer used, as a 
rule, the greater will be the gain noticed on 
substitution of the new tube ; with impedance 
and resistance couplings, it is very marked. 

The plate voltage used- rarely will less 
than 67 be needed, and values from this up- 
wards should be tried out. With resistance 
coupling, values from 90 up will usually be 

found best. The tube cannot be damaged by 

voltages below 150. 

The strength of signal received -the 
weaker the signal, the more improvement 
will be noticed with this tube. Strong local 
signals should not be used to determine the 
sensitivity of a tube, as they may be power- 
ful enough to overload it. 

IOIIOIIIIUnlnpnln1n1111n1111111111111 
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Just What is Opera? 
(Continued frota page 802) 
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were finally concluded to broadcast part of 

the Roosevelt Recitals direct from the Grand 
Ballroom. The first concert brought Mary 
Garden and Geza de Krez, the violinist, and 

WRNY picked up the instrumental portions 
only. On the future recitals, it is possible 

that the entire afternoon program may be 

broadcast. 
A big achievement was the B. F. Keith 

program. You know (if you are acquainted 
at all with the theatre) that the Keith Cir- 
cuit has refused to permit their artists to 

broadcast, and in fact went so far as to 

899 

This book tells you in 
a new, simple, direct 
way how to build this 
new radio set. 25c at 
Daven dealers, or 30c 

by mail. 

We GUARANTEE Your Success 
NO matter if you're totally inexperienced in radio -you can 

build a successful 1928 model Daven Bass Note Set -we 
guarantee it! A set whose beauty and clearness of recep- 

tion will be the envy of your friends. A set with a new purity and 
fullness of Tone. A set that brings in all the deep notes in music, 
notes that are usually muffled or lost. 

Daven Engineers Will Help You 
If, after reading "How to Make a Daven Bass Note Circuit, 

you have the slightest difficulty, write us your problem, and our 
engineers -the men who perfected this circuit and designed the 
Daven parts which go into it -will give you personal advice and 
instruction. Ever hear before of a radio parts manufacturer 
giving such a guarantee? 

Get This Book TODAY 
Shows how to assemble a Daven set that is economical of 

space ; has simple two -dial control ; equipped with new Daven 
Balancer and Compensator for sharp easy tuning. Charts of a 

new kind show every part lifesize, with exact measurements for 
wiring, etc. With its help you can build a $150 radio set and 
save more than half of that. If your dealer hasn't this book send 
us 30c for a copy. 

DAVEN 
BASS NOTE CIRCUIT 
For Complete Radio Reception 

FACTORY BUILT DAVEN BASS NOTE SETS 

If you are not interested in set building, but want the new cornpletness of reception, the 

easy 2 -dial tuning. the sharp selectiveness that the Bass Note Circuit brings, you will be in- 

terested to know that we have bought a controlling interest in the Port Manufacturing Co., 

Newark. Write for Free Folder showing and describing complete Daven Bass Note Sets. 

Port Manufacturing Co., Radio Set Division of 
Daven Radio Corp., 141 Summit St., Newark, N. J. 

NEW 8th EDITION DAVEN MANUAL 
Complete Catalog of Daven Parts FREE 
This valuable book, newly revised, ex- 
plains Doyen Amplification in full detail, 
and shows how to apply Daven Amplifi- 
cation to any set. Get the Manual at your Trade Mark aericforS,ave/air& Registered 

dealers' 25c -30c by mail Idi Summit Street Newark. N. J. 

Complete Daven Catalogue Free 

www.americanradiohistory.com

www.americanradiohistory.com


900 

THIS is the third o( a series of five "hook -ups" for crystal control trans. 
a miners using "ESCO" Maximum miles per watt Power Supply 

The crystal oscillator is a UX I I2 controlled by a 320 meter crystal for 80 meter 
operation or 160 meter crystal for 40 meter operation. A 320 meter crystal can be used 
for both 80 and 40 meters, with slightly reduced output in the 40 meter band. Assure 
fog a 320 meter crystal -the first UXI IZ oscillates at 320 meters The second UX112 
has its plate circuit tuned to the second harmonic of the crystal tube -160 meters. It 
amplifies at this wave length. The third UXI12 has its plate tuned to the second har- 
monic of the preceding tube or 80 meters. The last amplifier is a UX210 which is tuned 
to the wave of the last UXI I2. Neutralization in the last stage is then necessary, as is shown. 
Plate supply comes from Item 8 operating from DC or AC supply. The filaments are heat- 
ed by a 110 volt 60 cycle transformer Plate circuits of all tubes except the 210 have resistance 
in) to drop the plate voltage to not over 250 volts. The 210 has the full 500 volts from Item 8. 

ELECTRIC SPECIALTY COMPANY 
211 South Street TRADE "ESCO" MARK Stamford, Conn, U.S.A. 

Manufacturers of Motors, Generators, Motor . Generators, 
Dynamotors and Rotary Converters for Radio and other purpose§ 

RADIO'S BEST WIRE 
"From the Ground Up" 

USED BY 
Mr. JOHN HARRISON HARTLEY 

Winner of the World's International Set Building Championship. 
Through past experience with all kinds of radio wire, Mr. Hartley proved conclusively that for all around efficient service and for building a neat job that meets the requirements 
of high -class workmanship, there was no equal for "Corwico ". It was quite natural therefore that Mr. Hartley should select "Corwico" wire for the set that later won him the world's international set building championship. 

FR EE Write for interesting booklet, telling all about the vari- 
ous kinds of radio wire and their uses. 

Dealers and Jobbers -Write for the "Corwico" wire proposition. 

CORNISH WIRE COMPANY 
30 Church Street New York City 

Radio's Newest at Rock -Bottom Prices 
The new 1927 edition of the Barawik Catalog and Cuide gives a comprehensive listing of the radio sets, parts, kits, supplies and accessories necessary in radio. This new GUIDE contains over 6,000 Items of radio's newest developments, everything that a real fan will need from the complete factory -built set to the smallest screw, including labor- saving devices, tools, power sup- ply units. Send TODAY! Also include naine of another 

BARAWIK CO., 542 -C Monroe St., CHICAGO. U. S. A 

STUBE 

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

III DI RECTfrom FACTORY 
loO VOLTS 

s; 95 NON -AGI D 
95 

RECHARGA8Le 

STOR ME "B "BATTERY 
130 VOLTS - $ 13.95 

"B "BATTERY CHARGER $ 2óó 
ORDER DIRECT TODAY 

This everlasting, Non -Deteriorating Improved 
Alkaline Storage "B" Battery--Use 10 Days -if 
Not Satisfied Return and Your Money Will Be 
Refunded. 
MARTIN. 706 So. Ashland Blvd.. Chicano 

/lLaóorafory 
Product` 

RADIOS BIGGEST VALUE -5 -tube Prtnco re- ceiver -low In cost- wonderful reception qualities. Deserve Your ronsfderatfon. Write today for FREE CATALOG No. IA. 
DEALERS -AGENTS -Get Special Offer 

Some territory still open. 

3305 E. BELMONT SORTS MEG. COFRESNO CALIF. 

E 
ORS 

'Used in 50 big broadcasting stations 
12,000, 48,000, 50,000 and 3,000 ohms. For distortion]ess amplification. Order a ('ressent today at $1.50. Special sizes made to order. Discounts to dealers. 

Crescent Radio Supply Co., 1 -5 Liberty St., Jamaica. N. Y. 
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insert a clause in their contracts, that failure 
to abide by this rule meant instant dismissal 
For years, I have been trying to persuade my 
friend, E. F. Albee, to abrogate this rule, 
and at last we succeeded. Though it was 
only for a single occasion, and although 
it was for the charitable purpose of aiding 
the Florida Relief Drive, nevertheless it hap- 
pened ! And nobody was more surprised 
than the members of the Keith offices. That 
afternoon! There were Blossom Seeley, 
Jack Smith (returned to his first love, in 
the midst of his successes) Jimmy Hussey, 
Harold Leonard's Orchestra, and many 
others. My, how Theatre Row did buzz ! 

Another great night was Central Park's 
own. There are eighteen gates in Central 
Park, New York City, and each bears a 
name ; and each of the gates was represented 
that evening by a prominent individual or 
organization. So there came bands, choirs, 
;choruses, individual singers, and - stars. 
;Marie. Dressler was in charge. The inimit- 
able comedienne kept things moving. She 
had been heard all evening as special an- 
nouncer. The telephones kept buzzing to 
tell WRNY what a scoop that was. Some- 
body asked "Why not have Marie Dressler 
for a regular announcer ?" I asked "Isn't 
Marie a regular announcer ?" The lady said 
"I'll say she is !" 

That night ! There was Kermit Roose- 
velt, looking so much like his father that 
he sent the shivers up our backs, Dr. John 
Finley, Roulstone, and many, many others. 

Speaking of announcers -special and 
otherwise. There was the much discussed 
Announcerless night of WRNY. I'm going 
to write you a special article about that an- 
other time. But suffice it to say, that it was 
a huge success -in the sense that it had 
everybody excited. Here's how we did it ; 

we let each one of the artists do his own 
announcing. It was rich, but we all had 
to work harder than we ever do, when we 
do the job in the regular way. 

"CHORUS GIRL" EVENING 
And then there was the time we put the 

Chorus Girls in charge. By the most peculiar 
coincidence, some of the friends whom I 
had not seen in ages came in that very 
evening to ask nie how things were going, 
to inquire about my health, and so on. They 
asked, all of them, what was on that was 
interesting ! The chorus girls came in a 
veritable drove, from the front rows of the 
current attractions ; and my friends among 
the producers generously allowed them to 
leave the stage some time before the last 
curtain. Miss Bryant of the Chorus Equity 
led the aggregation and told of the new 
Chorus Girl age, when no longer merely 
looks and the ability to step a little, but 
real brains are needed now. An epic to the 
chorus girl who has succeeded, a long list 
of famous women who grew out of the 
chorus, was chanted into the proceedings. 
The hardworking girl of the chorus, the 
finish of the stage -door Johnny! 

THE ELECTRICAL SHOW 
Principally I must tell you, however, about 

the WRNY Studio at the Electrical Ex- 
position and what went on there. If you 
saw the studio, which was erected on the 
third floor of Grand Central Palace, you 
will agree with nie that no temporary broad- 
cast room ever equalled it. Three sides 
were of glass, and always hundreds were 
outside watching how radio is handled. It 
is estimated that 200.000 people viewed 
\\'RNY's microphone there during the ten 
days of the exposition. 

There were several features which caused 
the floor to be nearly mobbed. For instance 
the opening services. And more particularly 
the "Tableau of Light" on the anniversary 
of Edison's incandescent light achievement. 
Then the Edison Ensemble, with H. T. 
P,urleigh, and a story of Light's history 
dramatically presented from the command 
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'Let there be Light" until the present, were 
seen and heard. The regular Edison Hour 
program, with Eddy Brown, noted violinist, 

-as guest artist, was brought to the combina- 
tion audiences. The new Edison play, "Sup- 

bpose It Should Happen" (it ought to have 
een good, but whether it was I am in no 

.position to say, for I wrote it), was played. 
It gave the Electrical Exposition crowd a 
unique thrill, to see the properties and how 
:sounds are made -the auto horn, motor, the 
glass to be broken, the electric switch, the 
.toast, the running water. the stairway and 
,the like. 

The crowd saw Wallace Eddinger of 
t "Captain Applejack" and "On Approval" 
'fame, petite Agnes Lumbard, Mitzi Salz- 
mann, Al Rigali, and the mob scene ; saw 
me directing it all ; saw the peculiar use of 
the microphones: saw Fannie Brice and 
'Princess Murat and others after the play. 
r Then there were the nightly microphone 
.tests, in which several hundred participated. 
and the finals before the judges, the essay 
'contest, and the highlights of the exposition ; 

and -celebrated men of the electrical f rater- 
nity, Frank W. Smith, of the United Electric 
Light and Power Co., E. H. Rosenquist of 
the Westchester Lighting Company, Philip 
Torchiox, of the N. Y. Edison Company. 
and many others. 

Have you heard the Twilight Hours of 
Sunday, when the Greater N. Y. Federation 
of Churches brings down its wonderful 
choruses, instrumental ensembles, and so on? 

Qctober was a great month. 

É 
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"A- and -B" D.C. Eliminator 
(Continued from page 810) 
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keep the battery fully charged at all times. 
As previously explained, there is no actual 
current taken away from the battery; but 
a battery will slowly lose its charge if left 

. idle. Use of the 700 -ohm resistance will make 
up for this. Whether it should be left in 
circuit at all times during the operation of 
the set can be only determined by trial. Prob- 

' ably it should not, but much is dependent on 
the condition of the storage battery. Poor 
operation of the set may indicate that the 
battery is taking current from the tubes, be- 
cause it is not fully charged. The use of 
the 700 -ohm resistance should rectify the 
trouble in short order. 

All of the necessary details for the as- 
sembling and wiring of the complete "A- 
and-B" eliminator are given in the accom- 
panying layouts. The diagram of the com- 
plete unit is Fig. 5. 

DIRECT -CURRENT "A" POWER UNIT 

Those experimenters who have storage 
"A" batteries, and do not desire to use the 

FIG B 

Diagram showing how the trickle charger is 
connected up with the D.C. line, and the stor- 
age battery through the double -pole. double - 

throw switch. 

"A" eliminator previously described. can 
make a simple ".\" Power Unit similar to 
the A.C. models now On the market. All 
that is necessary is a direct- current trickle 
charger (See Fig. () and a double -pole 
single -throw switch. 

A photo of this arrangement, in con- 
junction with the "B'' eliminator unit, is 

reproduced in Fig. 7: the wiring diagram of 
this "A" power unit is shown in Fig. 8. The 
set may be operated direct from the storage 
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"THE SIX-POINT LEAD -IN" 

STUDY THE SKETCH 
Know Why the Electrad Certified Lead -In Is 
Better -Why You Should Refuse Substitutes 

Triple -ply insulation full 10 inches long, 
covered with waterproof webbing. One - 
piece copper strip, heavily tinned to pre- 
vent corrosion. Fahnestock clips, all con- 
nections riveted and soldered. Imitations 
may look like the Electrad Lead -In, but 
that is all. 
Here is a lead -in you can trust -that gives you 
protection and improves reception. Fits under 
locked doors and windows. No need to bore 
holes through walls, doors or window trim. 
Bends to any shape. 
Insist on the Electrad Lead -In. All good radio 
stóres carry them or can easily and quickly get 
one for you. Price 40c, in Canada 60c. 
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Metallic Grid Leaks and Resistors 
If you know anything about radio then you 
know why the new Electrad Metallic Grid Leaks and 
Resistors are necessary on every set to get better recep- 
tion. The metallic resistance element is fused to the in- 
side of a glass tube. It is noiseless, accurate, non -in- 
ductive. non- hygroscopic. Non- varying under any 
weather or working conditions. Greater current- carry- 
ing capacity without overheating or change of resistance. 
Will give clearer reception with greater signal strength. 
Try this unit. See what a difference it makes in your set. 
Size .1 to 10 megohms. Price 60c, in Canada 85c. 

Use ELECTRAD Certified Condensers 
Without hesitancy we claim the Electrad Certi- 
fied Six -Point Fixed Condenser to be without 
equal. Here is why: Uniform pressure insured 
by rigid binding at six points. Sheet copper, 
not tinfoil. Soldering iron can't hart it. Certi- 
fied electrically and mechanically. Guaranteed 
to remain within 10% of calibration. Standard 
capacities -all types. Price U. S. 30c to 75c, 
Canada 45c to $1.50, in sealed packages, at all 
good radio stores. 

0 
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i 

For perfect control of tone and volume use the 
Electrad 500,000 ohm Compensator. For free 
hookup write 428 B'way, New York City. 

ELECTRAQC 
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AN absolute necessity -fool proof and 
dependable in every respect. Equipped 
with a Tungar Rectifying Tube which 
supplies a steady charging current to the 
"A" Battery when the set is not in use. 
When the radio is in operation the 
charger is disconnectd by means of an 
automatic relay. This Automatic 
Charger uses no acid whatsoever. 

No Attention Required 
`B" Eliminator Connection 

Write -for new 48-page catalogue-it's free. 

Last quarter. -eight minutes 
to play.- -score tied -your 
favorite has the ball on op- 
ponent's twenty yard line - 
first down -ten yards to go 
-looks like a touchdown- 

Broadcasting coming in fine -. 
play by play -and then -bit 
fades away. Tubes are nbt 

Battery is out -nii 
down. 

This cannot happen to those 
who use the 

FRESUmqN 
aUTOMATIc 

CHARGER 
This device keeps the 
"A" Battery fully 
charged at all times. 

Sold by Authorized FRESHMAN Dealers Only 
CHAS. FRESHMAN CO., INC. - FRESHMAN BLDG. -NEW YORK 
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BATTERY b 
CLIMIÑATOR J 

SOLD DIRECT FROM FACTORY TO YOU 
SAVE JOBBERS 50% DISCOUNT 

Delivers 
Union Standard -B 

works on D.C. or 
A.C. Any Cycle. 45 
mils., at 100 volts. 
Formerly $25. Now 

$12.50 

pure direct current from your light socket 

UNION A and B 
G -135 Volt for A.C. Any 
cycle. Works any type re- 
ceiver. Complete ready for 
use. Formerly $75. NOW 5.00 

Union Master B 
Works A.C. Any cycle. 
For Radiola 25 -28 -30 
and super heterodynes. 
Operates power tubes. 
60 mils. at I 50 volts. 
Formerly $42.50. Now 

$21.25 
NO HUM -SUPERIOR TO ANY SOURCE OF POWER 

Variable voltage adjustment on every machine to meet the varying conditions of every city and on 
any set. No acid. Uses Raycathode. No filament to burn out. Will give years of service. Extra 
replacement Raycathode $1.00. GUARANTEE 
We guarantee our machines against defective materials for two years. Try it for ten days and if 
found unsatisfactory you may return it at our expense and an immediate refund will be made. We 
ship from our nearest factory branch. No waiting. Immediate delivery. If interested in electri- 
fied sets send for catalog. 
UNION SERVICE COMPANY Box 23, Morris Heights P. 0., New York, N. Y. 

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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battery, or with the switch open, with the 
switch closed, while the storage battery is 
on trickle charge. With the switch closed 
and the set turned off, the battery may be 
left on trickle charge. 

PROTECTIVE CONDENSER 
Since one side of a D.C. light line is 

grounded, it is essential to connect a .006 -mf. 
fixed condenser in series with the ur-ound wire e 

When the D.C. eliminator is used in connection 
with your set, a small fixed condenser (C2) 
should be inserted in the ground lead, as shown. 

This is merely a protective measure. 
to the receiving set, so that there will be no 
possibility of short -circuiting the 110 -volt 
mains. This connection is shown in Fig. 9. 
As a special safety measure, the double -fuse 
block, employing 10- ampere fuses, is in- 
cluded in the "A- and -B" eliminator. 
unnmioimmuuuuuunuun, 11,iwuuuuniOluilmuuuumm11uwuuuuuunnnimnmuuunun 

NOTICE TO READERS: 
ACOMPLETE set of full sized 

blueprints for this D.C. Elim- 
inator may be obtained by sending 
75c. to the Blueprint Department, 
Radio News, 53 Park Place, New 
York, N. Y., specifying Set No. 1. 
These blueprints may be placed 
upon the baseboard, forming tern- 
plates for drilling and locating the 
apparatus, as well as wiring guides. 

.rn....1w1111 ,all.1111,111111111111111111,1111111111111/11,1111111111111.11,1, 1.1 .11/1,11MIIMM.,,,,_ 

A BALANCED RECEIVER 

W^e 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for January, 1927 
L m,mmmnmmmnnnnmimnmummmunnnnmmunmunmm,nunanmwnununnnmmnnnnnm 

The Singing Crystal 
(Continued from page 789) 
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she placed the crystal apparatus under a bell 
jar, from which the air could be exhausted. 
She found that the oscillations varied almost 
directly with the pressure ; that is, the less 
pressure inside the jar, the weaker the oscil- 
lating action. At a certain point in the ex- 
hausting process the action stopped alto- 
gether. She concluded from these experi- 
ments that the atmosphere has a direct in- 
fluence on the oscillations generated by the 
crystal. 

Dr. Seidl undertook numerous other ex- 
periments, the results of which strengthened 
this hypothesis. She immersed the crystal 
in a bath of paraffin oil, and noted the re- 
actions of the mineral to the oil at different 
temperatures. When the oil was cold, it was 
stiff and thick, so it did not flow over the 
entire surface of the crystal and its contact 
point, but left portions of them exposed, as 
diagramed in Fig. 3. With the oil in this 
chilled condition, the crystal continued os- 
cillating, but when the oil was heated. and 
started to fill the cracks and crevices of the 
mineral, oscillation ceased altogether. The 
crystal would not oscillate again until it had 
been carefully cleaned of all oil. 

Before an explanation can be given of the 
relation between the oscillatory phenomena 
and the air surrounding the crystal, it is 
necessary to study the action of the elec- 
tricity that circulates through the contact 
point when the crystal is singing. 

It should be mentioned that the metal con- 
tact -pin of the crystal unit must be connected 
to the negative side of the battery. Now 
steel is a much better conductor of electricity 
than zinc ore. This is probably why the 
electrons (negative particles) constituting 
the current flow tend to accumulate at the 
tip, which is negative in respect to the 
crystal. This condition of negative charge 
tends to fling electrons off the point, and 
they pass through the air to the surface of 
the crystal, while there is also another flow 
of current through the steel directly to the 
crystal. Thus, we have what amounts to 
two circuits ; one through the layer of air 
surrounding the point of contact, and the 
other through the steel tip directly to the 
surface of the mineral. The resistances of 
the circuits seem to be variable in them- 
selves and consequently in relation to each 
other. It is the belief of the Viennese scien- 
tists that these irregularities are responsible 
for the oscillations. 

CAUSE OF THE SOUNDS 

When the electrons pass through the air, 
because of their high velocity they collide 
with atoms of its gases, and divide the latter 
into their positive nuclei and attendant 
groups of electrons, the exact number of the 
latter depending on the particular gases 
present. This action spreads around the 
crystal and the contact point, and causes 
periodic rarefactions and condensations in 
the surrounding air. The immediate result 
of this movement is a series of sound waves ; 

the air vibrates at a frequency determined by 

Merely by speaking to the crystal, as shown, 
speech will be reproduced in the head -phones. 
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Valley Electric 

Use either one for a dependable 
source of "A" battery current 

You can get the famous Valley 
Battery Charger in both vibrator 
and bulb types. Use either one for 
a dependable source of A battery 
current. 
The Vibrator Type: This is the 
pioneer of radio battery chargers. 
Nearly a quarter of a million of this 
type of Valley Charger has gone 
into service all over the world. 

Charges 6 -volt batteries at 6 am- 
peres, 12-volt batteries at 3 amperes, 
Quiet. Efficient. Cannot harm the 
battery. 

Mounted in black case with bakelite 
panel and glass top. Pleasing 
in appearance and will har- 
monize with finest radio re- 
ceiver. Complete with cord 
and plug, and leads and clips. 

The Twin Bulb Type: The 
twin bulb design of this Valley 
Charger overcomes 
the only objection to 
the bulb type charger, 
i. e., the slow charging 
rate. 

Using both bulbs, you have a 5- 
ampere charger. Using only one 
bulb, you have a 2 %- ampere charger. 
Thus the charging rate and the pur- 
chase of one bulb or two are en- 
tirely optional. 

Absolutely noiseless. Built in hand- 
some black grained metal case. 
Complete with cord and plug, and 
leads and clips. 

Other Valley Radio Units 
The two small cuts below show 
the Valley B Power Unit and the 
Valley Radio Receiver. 

The B Power Unit supplies plate 
voltage from the house cir- 
cuit. For sets of 12 tubes or 
less. May be used with a 
power tube or unit. Fitted with 
the Raytheon Tube only -"for 
reliable reception." 

The Valleytone is a 5 -tube, 
tuned radio frequency 
receiver. Two -dial 
control. Wired so 
that use of power tube 
is optional. 

VALLEY ELECTRIC CO. RADIO DIVISION ST. LOUIS, MO. 

District Offices: Boston, Chicago, Cleveland, Indianapolis, 
Kansas City, Minneapolis, New York, Philadelphia, San Francisco 
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oud Speaker Extension Cordy_- 

Greatest radio convenience. Permits 
placing loud speaker where you want it 
without moving set. The Cuno Radio 
Reel is self- rewinding, keeping cord 
out of way and fully protected. Button 
controls ratchet. 
At your dealers, or, if he cannot sup- 
ply you, direct from us, 
complete including post- 
age for 

The Cu 1 ngineering Corp. 
o South Vine St. 

Meriden 
Conn. 

Handsomely finished In brown enamel 
and nickel, complete with 25 feet of 
high grade cord. Easy to attach with two 

screws. Well made and fully guaranteed. 

A Christmas Gift 
forGood Reception! 
Guaranteed to remove the battery nuis- 
ance and deliver clearer tone and in- 
creased volume. Provides three different 
voltages at the same time. Each tap ad- 
justable over a wide range, making pos- 
sible any desired voltage from 5 to 150, 
absolutely harmonizing "B" current sup- 
ply to your set. Raytheon tube used as 
rectifier. No noise or vibration. Contains 
no acid or solution and will not get out of 
order. Operating cost negligible. A 
REAL Christmas gift. 

At Your Dealer's 
Price, Complete with $35ÚU Raytheon Tube - 

kOntekokloe-Y"irlis> Pany 
"B " Battery 
Eliminator 

p0000000000000_0000_00000q 
0 
0 
o 
o 
o 
o 
o 
o 
o 
o 

o, 

o 

Q 
o 

Ó 
o; 

o, 
o, 
o 
o 
o 
Q 

The Raytheon Rectifier 
Absolutely reliable, re- 
quiring no attention. 
Long life, no filament. 
Full wave rectification 

and an abundance 
of power. 
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,FREE RADIO GUIDE 
¿41(/fr 
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164 -PAGE (1927) GUIDE 
Gaves special hook -ups with illustrations. 
Shows big savings on standard radio parts, 

completo sets_ kits. Be sure to get this 
thrifty book before you buy. Write letter or postal NOW. 
Also Include name of another fan. 
BARAWIK CO.. 5420 Monrde St.. CHICAGO. U. S. A. 

Matchless bargains in radios and accessories. Full line of 
Bremer Tully Balkite, All American G.E. Tungar, Thorola, 
Majestic, Utah, R. C. A. Tubes, nationally advertised parts, 
batteries, chargers, etc. Big opportunity for live dealer to 
double sales quick. Tell us about your business as we sell 
wholesale only. Postcard or letter brings catalog and dealer's 
proposition. Exclusive territories open. Act -NOW! 

NEW ENGLAND MILLS COMPANY .? 
Distributors of Nationally Advertised Radio Lines 

Dept. 911I 851.55 Washington Blvd. Chicago, III. 

tvnorWCw PATENTS 
DON'T LOSE YOUR RIGHTS 

Before disclosing your invention to 
anyone send for free blank forro 
"EVIDENCE OF CONCEPTION" 
to be signed and witnessed. 

LANCASTER & ALLWINE 
Reg. Pat. Attys. in U. S. and Canada 
270 Ouray Bldg.. Washington. D. C. 
Originators of the form "Evidence 

of Conception" 
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the values of the coil inductance and con- 
denser capacity, the voltage applied, and the 
characteristics of the crystal itself ; and the 
sound waves become distinctly audible. 

The pressure of the contact pin on the 
crystal must be rather heavy, to enable the 
pin to penetrate the microscopic, but never- 
theless appreciable, stratum of air above the 
surface of the ore. This stratum is not en- 
tirely expelled by the comparatively light 
"feeler" used in ordinary crystal stands. 

Although the singing crystal as a trans- 
mitting microphone has little practical value, 
there is a possibility that it will become im- 
portant as a reproducer for radio receivers. 
In tests performed on the crystal telephone 
and a regular magnetic telephone receiver, 
for the purpose of determining their com- 
parative faithfulness of reproduction, Dr. 
Seidl noticed very little difference between 
the oscillograms recorded from the respec- 
tive devices. 

EASY HOME EXPERIMENTING 
When the singing crystal is used as a 

telephonic reproducer, it is connected in a 
circuit like that shown in Fig. 4. It is wired 
across the secondary of an ordinary audio - 
frequency transformer, and is shunted by a 
choke coil, a regulating potentiometer and a 
battery. The rest of the circuit represents 
a laboratory set -up, wherein a microphone 
(at the left) carries the sound of a speaker's 

STEEL POINT 

'*`CRYSTAL 

/ !/_`\:`\\ iG 
WOODS 
METAL FIG. 3 CONTAINER 

When the oil is cool the viscosity is high and 
there will be an air pocket at the point's tip, 

allowing the crystal to oscillate. 

voice through a modulation transformer to 
the grid of a three -element tube. The latter 
amplifies the audio- modulated current of the 
microphone battery transferred through the 
transformer, the audio component of its plate 
current being carried in turn to the crystal 
by means of the output transformer. Any 
radio fan can see that this hook -up is prac- 
tically a duplicate of the audio- amplifying 
stages found in scores of broadcast receivers, 
and that it will be quite a simple matter to 
experiment with "singing crystals" in con- 
nection with the output of such receivers. 

An actual sound -reproducing receiver, 
made by Dr. Seidl, is shown in cross- section 
in Fig. 5; the details of the construction are 
obvious and can be easily followed. The 
instrument is a sort of hybrid detector-tele- 
phone ; as the containing case is shaped al- 
most exactly like the receiver of a standard 
desk -set, and the crystal mechanism greatly 
resembles that of some of the old -time crys- 
tal detector stands. 

For any amateurs who care to experiment 
with this most interesting phase of crystal 
work, there are given in Fig. 6, details of the 
support for the metal contact point ; this is 
an important factor of the construction. The 
brass tube, 3, holds the contact pin, 5, fixed 
by the screw, 6, to the bolt. The lower part 
of the tube, 3, also acts as a guide for the 
pill. No. 4 is a spiral spring which presses 
down the bolt, 2, and is adjusted by the 
machine screw, 7. The whole unit must be 
adjustable both horizontally and vertically. 
It is absolutely necessary that the pin can- 
not shake in its holder and that the pressure 
may be varied very precisely. 

4 
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The condenser C, of the oscillatory circuit 
(Fig. 1B), may have a capacity between 0.5 
and 1.0 mf. ; the inductance, L, is between 
0.1 and 1.0 henry. The choke coil may be 
the secondary of an audio -frequency trans- 
former. The inductance is wound on a form 
cut from a piece of bakelite / -inch thick 
and 5/ inches in diameter, with a groove 
about 3 -inch deep turned in the rim. In 
this groove is wound the coil, which consists 
of about 375 turns of No. 26 B. & S. enam- 
eled wire. The coil should be immersed in 
hot paraffin. A number of ordinary fixed 
condensers, of the by -pass type, may be 
wired in parallel to obtain the desired capa- 

Fig. 6. Details of contact point holder. No. 
1 show. support ; 2, a sliding bolt; 3. brass 
tube; 4, spiral spring; 5. contact pin; 6 and 

7, set screws for adjustments. 

city; and the inductance may be tapped at 
several points in winding, and the ends 
brought out, in order that the most suitable 
values in circuit with a given crystal may 
be found by experiment. 

The interesting facts presented in this ar- 
ticle are only the first ones brought out in 
Dr. Seidl's experiments. The surface of the 
subject has hardly been scratched, but in a 
short time RADIO NEWS expects to be 
able to present to its readers further and 
more detailed data. 
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(Continued from page 795) 
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lamp socket, the two binding posts, BP, on 
the side of the case may be connected to the 
set as if they were the posts of an ordinary 
storage battery. 

The unit consists of a rectifier tube, T, 
feeding a storage battery of the jelly elec- 
trolyte type contained within the case. Both 
tube and battery are in service when the in- 
strument is operating, the battery "floating 
on the line. This arrangement is to be dis- 
tingguisheti from the "trickle- charger" system, 
in which the battery is being charged con- 
tinuously when the set is not in use. On the 
back side of the case, not visible in the pho- 
tograph, are an ammeter and rheostat, by 
means of which the user adjusts the balance 
of the circuit. 

An outlet plug is provided on the front 
side of the power unit for the convenient 
connection of a "R" battery eliminator. This 
plug is wired directly across the input cord 
connected to the plug, P, and saves the set 
owner the trouble of running the 110 -volt 
cord of his "B" eliminator to another lamp 
socket. 
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"Lucky Boy" 
His father starts him off 

with the right razor 
It's the Valet AutoStrop Razor ! 

No dull blades -no pull. Every shave with a super -keen blade. 

The razor that strops its own blades. A few strokes and a blade is 
new -like. A smooth, comfortable shave every time. 

Shave, clean and strop without removing the blade from the holder. 

ValetAutoÑrop Razor 
AutoStrop Safety Razor Co., 656 First Avenue, New York City 

The Razor That Sharpens Itself 
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"All sense of lis- 
tening ceases 
you are in the 
great artist's 

presence," 
say the musically critical 

who have simply added 

R. F. CHOKE 

Samson 

Chokes 
to their radio 
receiving sets to 
eliminate howl- 
ing, "motorboat - 
ing" and other 
disturbing nois- 
es -for at all 
t i m e s these 
chokes keep ra- 
dio and audio 
frequency c u r - 

rents where they belong. 

For this purpose Samson Chokes 
cannot be approached because their 
patented helical winding prevents 
the choke acting as a by -pass con- 
denser at certain frequencies and 
reduces distributed capacitance ef- 
fect to a negligible minimum. These 
chokes have no pronounced self re- 
sonant points. 
Special bulletins 
on the uses of 
these chokes are 
available. 

ìDP1 

No. 85 Samson R.F. 
Choke (85 milli - 
henries) $1.50 

No. 125 Samson R.F. 
Choke (250 milli - 

henries) $2.00 

No. 3 Samson R.F. 
Choke (31/2 hen- 
rys) $3.00 

ìl 
A. F. CHOKE 

Our book -"Audio Amplification" -- already accepted as a manual of 
audio design by many radio en- gineers- contains touch original 
information of greatest practical 
value to those interested in bet- tering the quality of their repro- 
duction. Sent upon receipt of 25c. 

SAMSON ELECTRIC COMPANY 

MAIN OFFICE: Manufacturers 
CANTON, MASS. Since 1882 . 

Factories at Canton and Water- 
town, Mass. 
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Radio News Laboratories 
(Continued from page 839) 

KIT FOR 5 -TUBE SET 
The kit shown, submitted by the University 

Radio Mfg. Co., 50 Park Place, New York City, 
contains all the parts necessary for the Henry- 
Lyford receiver. The circuit employed comprises 

one stage of tuned radio -frequency and one stage 
of untuned, detector, and two stages of audio -fre- 
quency amplification. The parts employed are of 
high quality. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1613. 

RADIO RECEIVER 
The radio receiver shown, submitted by the Mu- 

Rad Radio Corp., 800 Fifth Ave., Asbury Park, 

N. J., was tested and found to be entirely satis- 
factory as regards selectivity, sensitivity and qual- 
ity of reproduction. The appearance of the set is 
very pleasing. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1626. 

RADIO RECEIVER 
The "Kolster" radio receiver shown, submitted 

by Federal -Brandes, Inc., Woolworth Bldg., New 
York City, incorporates three stages of tuned -radio- 

frequency, detector, and two audio. It is very 
selective and sensitive. It is of the one -dial con- 
trol type, and, therefore, very simple to handle. 
The apearance of the receiver is very attractive. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1708. 

RADIO RECEIVER 
The "Musi- King" radio receiver shown, submit- 

ted by Bailey & Co., 324 Peachtree St., Atlanta, 
Ga., satisfactorily passed all laboratory require- 
ments in regards to sensitivity, selectivity and tone quality. It is a two -dial control type, employing 

two stages of tuned -radio- frequency amplification, 
detector and three stages audio- frequency amplifica- 
ion. The receiver is well constructed and has a 

neat appearance. 
AWARDED THE RADIO NEWS LABORA- 

TORY CERTIFICATE OF MERIT NO. 1709. 

RADIO RECEIVER 
The radio receiver shown, submitted by West - ingale Electric Co., Inc., 1751 Belmont Ave., Chi- 

cago, Ill., has satisfactorily passed the laboratory 
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R. E. LACAULT, E.E.,I.R.E 
Originator of the famous 

ULTRADYNE 
Presents his latest treatise entitled 

SUPER HETERODYNE 
CONSTRUCTION 
AND OPERATION 

In this book Mr. Lacault gives compre- 
hensive and informative data most val- 
uable to owners of Super Heterodyne 
and other receivers. In addition to this 
Mr. Lacault reveals for the first time the 
diagrams and full constructional details 
of his latest design - 

The new super sensitive 9 tube . R 4 
Other chapters include: 

The how and why of each part 
Super Heterodyne trouble shooting chart 
How to improve your present set 
How to check and match your tubes 
How to build a power amplifier, etc. 

MAIL YOUR ORDER TODAY ! 
Price $1.97 

FULL SIZE DRAWINGS FOR THE AS- 
SEMBLING AND WIRING OF THE LR4 

ARE NOW OBTAINABLE. 
PRICE $1. 

R. E. LACAULT RADIO ELECTRIC 
LABORATORIES 

Dept. 1A -1931 Broadway 
New York City 

Radio's Newest Improvement 

The Ron° 
Multi -Stage Jack 

and 
Filament Switch 

The Rono eliminates all jacks and push -pull plugs and attendant wiring and soldering. The Bono dial controls the batteries and both audio stages. Each stage a filament control. Recommended by Radio En- gineers, Editors and Fans- Single hole mounting - Will outlast the receiver- absolutely efficient -saves time, labor and parts. You will never use another jack after you see the Rono. Get one at your Dealers today, EACH $2.50 If your Dealer cannot supply you order direct, en- closing $2.50 or we will ship C. O. D. 
Write for circular describing the Rono and its uses. 

DEALERS -Write for Discounts- JOBBERS 

Rono Mfg. Co. 428 S. Clinton St., g' Chicago 

requirements as regards selectivity, sensitivity and 
quality of reproductions. It is of the one -dial con- 
trol type, with engraved leatherette covering the 
panel. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1712. 

Our Queen Walnut Cabinet. 
Also a fine line of Radio Consoles and Desks. Send for catalog and prices. 
UTILITY RADIO CABINET CO.. 448 -27th Street, Milwaukee, Wisconsin 

Insure your copy reaching you each month. Sub - Subscribe to RADIO NEWS - $2.50 a year. Experimenter Publishing Co., 53 Park Pl., N.Y.C. 
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CONE SPEAKER 
The "R F I Balanced Oval -Cone" speaker 

shown was submitted by the Radio Foundation, 
Inc., 25 West Broadway, New York City. This 
loud speaker, instead of being of the conventional 

round -cone type, is oval in form. Its reproduction 
of both speech and music is exceedingly good, and 
the general appearance of the reproducer is pleas- 
ing. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1713. 

POWER UNIT 
The "Amrad" power unit shown, submitted by 

the Amrad Corp., Medford Hillside, Mass., was 
tested in conjunction with the Amrad receiver and 

found to be very efficient. The unit incorporates 
an "A" and "B" battery eliminator, so that no 
external batteries are necessary to operate the re- 
ceiver; it operates on A.C. only. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1716. 

RADIO RECEIVER 
The " Amrad" neutrodyne radio receiver shown, 

submitted by the Amrad Corp., Medford Hillside, 
/lass., is of the tuned -radio -frequency type and so 

constructed that it must be used with the Amrad 
power unit ; it proved to be efficient. As a whole 
it is neat in appearance. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1717. 

BALANCING CONDENSER 
The balancing condenser shown, submitted by L. 

McMichael, Wexham Road, Slough, Bucks (Eng- 
land), is of extremely small capacity and is used for 
balancing or neutralizing purposes. The adjustment 

is of the micrometer type and is so calibrated that 
if the setting should be lost it can be easily found 
by simple reference to the former position of the 
knob. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1718. 

ANTENNA INDUCTANCE 
The "Dimic Plug -In" antenna inductance shown, 

submitted by L. McMichael. Wexham Road, 
Slough, Bucks (England), has numerous low -loss 
features, suc; as little supporting material, space- 

wound turns, low- resistance wire, and a firm plug - 
in contact ; it is macle in various sizes to cover 
various wavelength ranges. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1719. 

R.F. COIL 
The " Dimic Plug -In" R.F. coil shown, submit- 

ted by L. McMichael, Wexham Road, Slough, 
Bucks (England), is also of the low -loss type. It 
bas very little dielectric support, the turns being 
space wound. The entire construction is rigid. 
Three contacts of the plug -in type are mounted on 
each coil ; the center contact connects to the center 
turn of the winding. This coil is also made in 
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Majestic D Current Supply 
delivers pure direct current -from yourFgght socket 

MalesticStandard -B 

Capacity seven tubes or 
six plus I power tube. 45 
milliamperes at 135 volts 

$32.50 
Wort of Realty Mtt., $55. 

Majestic Super -B 
Capagityone to twelve tubes, 
Including the use of power 
tubes. 45 mils $: at 150 volts. .00 

Ins nluSTrartGl 
west of Rocky Mts., s37.5 a 

Majestic Master-11 
For Radiola 25, 28, 30 
and Super heterodynes. 
Operates power tubes. 
60 mils at 150 volts. 

$42.50 
Men of RoeRy Mb., 114f.N 

-+P 

No Hum -Superior to Any Source of Power 
The voltage can always be accurately adjusted to meet Economical -cost a fraction of a cent per hour. No acid 

the varying conditions of every city and on any set. or liquids; Uses Raytheon Tube; No filament to burnout. 

Rea your dealer today. lnalt on de.toenratlea on TOUA set immediately 
(Cn be purchased oa deferred polymer.) 

GRIGSBYGRUNOW HINDS - CO. 4572ARMITAGEAVE CHICAGO -ILL 

INVENT some NEW Radio 
Improvement- there's big money in 

this line. Many simple little devices 
make large profits in this practically un- 

limited field. Send today. for FREE Book 
telling how you can easily learn the necessary 

principles of Radio so as i,o experiment success- 
fully. HUNDREDS OF RADIO INVENTIONS 
are needed nowt We teach you quickly at home in 
your spare time all the principles of Radio. then 

in give you 
Every experimenter needs gthis thorough training 
for it will enable you to profit by the progress 
of others. Write today for Free Book -no obliga- 
tion. J. E. Smith. President, National Radio 
Institute, Dept. AB -96. Washington, D. C. 

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. 

1 ti 
% THE PERFECT POTENTIOMETER f+,, 

% Usep graphite disc resistors which are , noísg.less and not : affected by atmos- a pher'c conditions. 
¡ Metal parts are nickel : plated. One hole . mounting. Finish 

%and knob match 
Bradleystat. Made in 

et 200 and 400 ohm 
u ratings. 

: : Electric Controlling Apparatus 

il 287 Greenfield Avenue Milwaukee, Wis. 
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Transformers 
Give Finest Radio Reception 
These improved transformers assure selec- 
tion of radio programs at choice, regardless 
of broadcast conditions. They combine tre- 
mendous power with an unexcelled purity 
of tone and amplify the weakest signals to 
full loud speaker volume. They operate 
with all types of standard tubes. Unsur- 
passed for quality, clarity and volume. 

Praised Endorsed r--a Approved 
TIIE CALL BOOK SAYS: Using H. F. L. 
Units, we secured hair -line selectivity, tre- 
mendous power and highest quality of tone 
combined with simplicity of tuning and eco- 
nomical cost of operation. 
RADIO NEWS SAYS:- Using H. F. L. 
Units, we received 105 stations in United 
States, 7 Canadian, 1 Mexican, all logged 
while 23 local broadcast stations were on the 
air. 

PRICES 
H. 210 Iron core transformers with an 
exceptionally high amplification factor. 
Each unit carries laboratory calibration. 
Range 32,000 to 42,000 cycles. Price $8.00 
H. 215 Air core transformer, tuned stage, 
designed to amplify signals at a maximum 
efficiency of 37,000 cycles. Each unit car- 
ries the laboratory calibration. 

Price $8.00 
F. 320 Audio frequency transformer which 
will amplify signals to greatest volume 
with incomparable faithfulness of tone. 
These units are the result of an entirely 
new principle in transformer construction. 

Price $8.00 
L. 425 Radio Frequency Choke Unit. 

Price $5.50 
L. 430 Low Loss Radio Frequency Trans- 
former. Price $5.50 

Jobbers Write Dealers Today 
Try H. F. L. Units for Better Results. If 
your Dealer cannot supply you order direct. 

Write for H.F.L. Circulars 

HIGH FREQUENCY LABORATORIES 
129 N. Wells Street 

Chicago Illinois 

Send now for this valuable 
FREE Radio book. 164 
pages of newest hook -ups 
parts and kits at big 
savings. A real uide. 
Shows factory built sets 
and new ideas in ra- 
dio. Send at once. No 
obligation. Please in- 

p-t elude name of radio 
Vito fan. 

BARAWIK CO.. 542 -C Monroe St., CHICAGO, U. S. A. 

Radio Pocketbook 15c 
A 52 -page, illustrated, Pocket Textbook 

Chief Eng. David. of Sterling Mfg. Co., says: "It is the 
clearest treatise for the amateur radio fan 1 have seen." 

Theory and practice, understandable to 
the novice, valuable to the technician. 

Sent postpaid for 15c, coin at our risk. Publishing Div. 
of DYER RADIO MANUFACTORY, Quincy. Mass. 

various sizes. The center tap is provided, so that 
a coil may be used in any circuit where neutralizing 
is required, or in any regenerative circuit similar 
to the llartley. 

AWARDED TI -IE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1720. 

R.F. CHOKE COIL 
The "Dimic" R.F. choke coil shown, submitted 

by L. McMichael, Wexham Road, Slough, Bucks 
(England), is well constructed, and also of the 
plug -in type. It consists of several windings, made 
in layer foundation in six or seven grooves, to 
reduce the distributed capacity of the entire coil. 
The particular type submitted measured 2.250 
micro- henries. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1721. 

SPRING CONTACT MOUNTING 
The spring -contact mounting shown, for Dimic 

I'lig -In coils, submitted by L. McMichael, Wex- 
ham Road, Slough, Bucks (England), is of inter- 

esting design, and incorporates two powerful spring 
contacts which snap over the mounting of the coil. 
The coil is thus held rigidly in place. Coils with 
terminals similar to those shown on the Dimic an- 
tenna coil are employed with this device. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1722. 

IMPROVED RHEOSTAT 
The Improved Rheostat shown, submitted by 

Electrad, Inc., 428 Broadway, New York City, 
is very compact and well constructed. The rotat- 

ing arm makes firm and noiseless contact with 
the contact wire. The terminals are well placed 
and easily accessible. The knob and frame are 
composed of molded bakelite. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1723. 

VERNIER DIAL 
The dial shown, submitted by the National Co., 

Inc., 110 Brookline St., Cambridge, Mass., is of 
the vernier type, has a very neat appearance and 
may be very easily attached to any radio receiver 
panel. The adjustment ratio is variable. 

The pilot lamp shown is designed for use in con- 
nection with this dial. It is mounted behind the 
panel, into which an opening is cut so that the 
lamp extends through. Two terminals on this de- 
vice connect directly across the "A" battery leads 
within the receiver. They may he wired so that 
the pilot lamp lights when the receiver is turned on. 

AWARDED THE RADIO NEWS LABORA- 
TORY CERTIFICATE OF MERIT NO. 1724. 

uuuauuuununuuuuuuunuuuunnumm11mmminwm+,wmuuiiiuiiuiiioniouioomuimmmnn 

A CORRECTION 
The meaning of a sentence in last month's 

RADIO NEWS was, by a typographical acci- 1 

dent, completely reversed. In the article "The I 
Neutrodyne and Its Position in Radio," by R. I 
M. Klein, general manager of F. A. D. Andrea, 
Inc., the author wrote: "Neutrodyne, and Neu - trodyne alone, stands as the one and only meth- 
od of definite capacity -coupling without loss of 
efficiency." As printed, it read "with loss of effi- ciency"-a palpable error. 

ew 
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GEORGE ELECTRIC 

"B POWER UNIT" 
type m 

Complete With Tube $29.50 
Our patented filter circuit is most efficient, 

delivering absolutely pure direct current, free 
from any hum or distortion. The Type M 
Unit is sturdily constructed, and will last 
as long as the best receiving set. 

Variable resistances permit the selection 
of voltages to make your set work efficiently 
at all times. You can bring in distant sta- 
tions with more volume, and your locals 
with purer tone. 

This unit operates on 110 volt, 60 cycle 
A.C. It will deliver 180 volts, with plenty 
of current for a ten tube set or sets equipped 
with power tubes. 

FULLY GUARANTEED 
Our dealer will be glad to give you a dem- 

onstration. Write for further information. 

GEORGE ELECTRIC COMPANY 
753 Carleton Avenue St. Paul, Minn. 
Dealers and agents! Write today for attractive 

agency proposition. 

Aetna Tube Reactivator 

20I -A - 30IA 

One Model for Both 199 and 299 Tubes 
Keeps tubes at their highest efficiency. No radio 

set owner should be without one. 
Does away with most of the so- called "summer 

static." 
Aetna Re- Activator Bakes the Tubes 

It heats the filament at a slow even temperature 
and, in addition, bakes the tube externally. This 
redeposits on the filament some of the thorium that 
has been driven onto the side of the glass by use. 
The shell surrounding the tube is essentially a 
miniature oven, containing a patented element that 
furnishes the heat for this purpose. 

Operates on A.C. or D.C. current. 
SEND $5.00 DIRECT 

If not satisfied return in one week and we will 
return money. 

Jobbers & Dealers write for discounts. 

AETNA MACHINE & MFG. CO. 
426 So. Clinton St., Dept. RN Chicago,Ill. 

TELEGRAPHY 
(Morse and Wireless) and RAILWAY ACCOUNTING taught thor- 
oughly. Big salaries: great opportunities. Oldest, largest school. 
Endorsed by Telegraph, Railway. Radio, and Government officials. 
Expenses low - opportunities to earn large portion. Catalog free. 
DODGE'S INSTITUTE, swan Street, Valparaiso, Ind. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park PL, N.Y.C. 
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How the Primary Affects 
the Secondary 

(Continued from page 832) 
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such an expression in radio work. This is 

done when very loose coupling is used, so 
loose that what reaction does occur affects 
the work only to a negligible degree. In 
tuned circuits such as we use in radio re- 
ceivers, however, we have no right to make 
such an assumption, although it is often done. 
The reason will be apparent later on. 

To orient our thoughts, let us outline the 
actions. We have a source of electromotive 
forcé in series with the primary coil. This 
establishes a magnetic field, part of which 
links the turns of the secondary winding. 
An electromotive force is established in the 
secondary, which causes a secondary current 
to flow. The secondary thus takes energy 
from the primary. The flow of current in 
the secondary also sets up a magnetic field, 
part of which links the primary winding, 
and is opposed to the primary flux in polar- 
ity. Those parts of the primary and second- 
ary fluxes established by the two windings, 
which do not link the other winding, but 
link only the winding in which they are 
generated, are called the leakage fluxes ; and 
the parts which do link both windings are 
called the mutual fluxes. The two mutual 
fluxes are equal and opposite, and thus 
neutralize each other. The action is repre- 
sented in a crude way in Fig. 3. The closed 
paths threading both coils represent the 
mutual flux, and those which do not thread 
both coils represent the leakage fluxes. 

In the transfer of energy, from one cir- 
cuit to the other, the leakage flux goes to 
waste. It is the mutual flux only which 
determines the energy transfer. It is neces- 
sary, therefore, to have this as great as pos- 

sible. However, there is a limit to the 
amount of the mutual flux, this being deter- 
mined by the other constants of the circuits, 
the size of the coil, and other things. One 

of the most important of these is that, if 

the mutual inductance is too great, the cir- 
cuits will tune to the same wavelength or 
frequency at two different settings of the 
secondary condenser. It is necessary, there- 
fore to keep the mutual inductance so low 

that for all practical purposes these two 
settings of the condenser come together. This 
phenomenon is well known to experimenters 
by the expression "double- hump" resonance 

curve. 
We have seen above that- part 

part 
of 
of the secondary flux is neutralized by p 

primary flux. The secondary therefore acts, 

in conjunction with the condenser, as if it 

had less inductance than it really has. This 

may not be evident at first, so we will study 

it more in detail. Suppose we are receiving 

a signal, having a certain frequency, in a 

circuit in which the only inductance is the 

true self -inductance of a coil. A certain set- 

ting of the condenser will be required to 

produce resonance. Remember that the in- 

ductance of a coil is measured by the mag- 

netic flux it establishes. Now suppose we 

neutralize part of the flux set up by the 

coil. The net flux will be less than it was, 

and the coil will act as if it had less inditc- 

ance; consequently a larger capacity will be 

required in the secondary condenser to pro- 

duce resonance. 
This is exactly what goes on in a resonance 

transformer, excepting that in some cases 

the secondary may act as if its inductance 

has been increased instead of decreased. This 

seeming contradiction arises from the fact 

that the reduction of the secondary induct- 

ance, as explained above, is an algebraic re- 

duction. That is, if more capacity is intro- 

duced into the primary circuit, the effect is 

the same is if we had subtracted a negative 

Look 
in the 
magnifying- 
glass! 
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Patents Pending 

OU can see two reasons why a radio -set using 
1 NATIONAL BROWNING -DRAKE R.F. 

TRANSFORMERS perform so well. 

1 
SLOT -wound SPACE -wound 
Primary LA Secondary 

They were developed mathematically by Glenn H. 
Browning and F. H. Drake after a year of research 
at Harvard University and are made under Mr. 
Browning's supervision. 

National Tuning -Units 
comprise these five coils and the NA- 
TIONAL "Equicycle" condensers 
(plates developed by Prof. R. F. 
Field of Harvard University, and 
Carl A. Hellman of Washington, 
D. C.) and the unexcelled NA- 
TIONAL VELVET VERNIER 
DIALS, Type A, Type B, as shown, 
or Type C, the ILLUMINATED 
DIAL. 

Price BD -1B, $10.25 
BD -2B, $14.75 

Separate Inductances 
Separate R.F. Transformers 

$2.00 
$6.50 
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NATIONAL Radio set essentials may be easily assembled into a modern receiving set -sensitive, selective, 
easy to operate and easy to listen to. Send for Bulletin 116-RN. 

National Co., Inc., Engineers and Manufacturers, W. A. Ready, Pres., Cambridge Mass. 

BE SURE YOU GET THE GENUINE 

0 111 L 
RADIO PRODUCTS 

iiiiiiiiá iiiiiiii ii é ii 
LEBN ITE 
THE POWERFUL NEW 

MULTIPOINT F! XT DETECTOR 
75c IIT t< 

75c 
Post, _ =Il!( Post 

Paid Paid -- 
The Super -Power Crystal 
Double Volume Double Distance 
Perfect for Reflex - Great for Crystal Sets 

From your dealer or direct. Dealers write for discounts 

PALMER 86 PALMER 
404_ W. Utica St. Buffalo, N. Y. 

Makers of the Famous 

MULTIPOINT LINE 
Kennedy & Kennedy, 1442 Yonge St., Toronto, Ont., Exclu. Can. Dist* 

BmcUç3deak 
ti 

ti THE PERFECT GRID LEAK 

ti 
ti 

hole mounting. 

Son-1311.40' c°` 
.. Electric Controlling Apparatus 

ZWWW.F.W.V.W.V.WWW. 
287 Greenfield Avenue Milwaukee. Wis. 

Provides a noiseless range 
of grid leak resistance from 

to 10 megohro. Assures 
most effective grid ti 
leak resistance % 
value for all tubes. % 
Small grid conden- 
ser (0.00025) is sep- 
arate. Metal parts { 
nickel plated. One t 
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YOU need 
these 

¡L _ 

S UPER- SENSITIVE 

INDUCTANCE UNITS 

Tuned Radio Frequency Kit 

$12.00 

The Aero Coil Tuned Radio Frequency 
Kit illustrated above will positively im- 
prove the performance of any receiver. 
Patented Aero Coil construction eliminates 
radio frequency losses and brings tremend- 
ous improvement in volume, tone and se- 
lectivity. 

Kit consists of three matched units. The 
antenna coupler has variable primary. 
Uses .00035 condenser. 8 page color cir- 
cuit, layout and instruction sheet for 
building the supersensitive 5 tube Aero- 
Dyne receiver packed FREE with each kit. 
Extra copies, 75c each. 

Low Wave Tuner Kit 
$12.50 

Completely interchangeable. Adapted by 
experts and amateurs. Range 15 to 130 
meters. Includes three coils and base 
mounting, covering U. S. bands, 20, 40 and 
80 meters. You can increase the range of 
this short wave tuner by securing coils No. 
4 and 5. Combined range of 15 to 550 
meters. Both interchangeable coils fit 
same base supplied with short wave kit 
and use the same condensers. Coil No. 4 
price $4.00; Coil No. 5 price $4.00. 

These Aero Coils are available 
at your dealers. Get yours today! 

AERO PRODUCTS, INc. 
Dept. 105 

1772 Wilson Ave. Chicago, Ill. 

DEPENDABLE RADIO EQUIPMENT 

Dealers ! Set Builders ! 

Write for FREE 

RADIO CATALOG 
1. Right Prices 
2. Quick Delivery 
3. Advertised Lines 
4. Complete Stock 
5. Dealer Cooperation 

Be Sure to Use Business Letterhead 
When Answering 

CHICAGO RADIO APPARATUS CO., 
415 S. Dearborn St., Dept. RN., Chicago 

CHIRAD- RADIO -CHIRAD 

inductance ; which amounts to the same 
thing as adding to the inductance. 

EFFECT OF VARYING FREQUENCIES 
Now, keeping all this in mind, let us 

examine the primary circuit. At frequencies 
less than the natural frequency of the prim- 
ary, the net reactance of this circuit is 
capacitative; that is, as far as the resonance 
effects are concerned, the complete primary 
circuit may be regarded as simply a cer- 
tain capacity, greater than the actual capa- 
city, in series with the resistance of the cir- 
cuit. At frequencies greater than the natural 
frequency of the primary circuit, the cir- 
cuit acts inductively; that is, as far as re- 
sonance is concerned, the complete primary 
circuit may be regarded as simply a certain 
inductance, less than the true inductance, in 
series with the circuit resistance. 

The result is, that at frequencies lower 
than the natural frequency of the primary 
circuit, the capacitative effect of the prim- 
ary adds to (or "negatively subtracts" 
from) the. effect of the secondary induct- 
ance ; making the latter act as if it were 
greater than it really is. At frequencies 
higher than the natural frequency of the 
primary circuit, the inductive effect of the 
primary subtracts from the effect of the 
secondary inductance, making the latter act 
as if it were less than it really is. At a 
frequency exactly the same as the natural 
frequency of the primary circuit, the latter 
circuit has no effective reactance -it acts 
neither inductively or capacitatively -so that 
its effect on the constants of the secondary 
circuit, as far as resonance effects are con- 
cerned, is nil. Therefore, the effective 
secondary inductance under these conditions 
is the same as the true secondary inductance. 

All these ideas are shown graphically in 
the curves of Fig. 4, which were calculated 
from assumed data, and which are exagger- 
ated for the sake of clearness. The fre- 
quency f. is the natural frequency of the 
primary circuit. For frequencies lower 
than this the effective secondary inductance 
L. is greater than L the inductance of the 
secondary coil alone. At the frequency f. 
the primary and secondary circuits are both 
tuned to the frequency of the impressed 
signal, and L. is the same as L,. At zero 
frequency, likewise, when the reactance of 
the primary circuit is zero, L. -L,. At fre- 
quencies higher than f., however, the effec- 
tive inductance of the secondary is always 
less than L, and never equals it, even at 
infinite frequency. When the frequency is 
very high, the effective inductance is less 
than the true inductance, according to the 
relation L.- L2(1 -k2), where k is the co- 
efficient of coupling, and is equal to the mutual inductance divided by the square root 
of the product of the primary and secondary 
self- inductances. 

The general expression for the effective secondary inductance at any frequency is rather complicated in its entirety, but has 
the same form as the expression above, ex- cepting that the quantity lee is no longer the simple coefficient of coupling of the reson- ance transformer, but is equal to 2irfm x, Liz,'. F is the impressed frequency, x, is 
the reactance of the primary circuit and 
z, is the impedance of the secondary cir- 
cuit. Note that the resistance of the second- 
ary does not enter into this expression ; this 
means that the presence of resistance in the secondary has no influence on the adjust- 
ments of this circuit to produce resonance. 
Note, however, that as shown in Fig. 4, 
the lower the resistance of the primary cir- 
cuit, the greater is the range over which L. varies. 

EFFECT OF PRIMARY RESISTANCE 
Three curves are shown, one for a prim - ary resistance of 10 ohms, another for r, = 

20 ohms, and still another for zero primary resistance. Note that the latter curve does not turn back on itself as do the others 

Radio News for January, 1927 

OWERIZER 

A "B" Eliminator and power am- 
plifier combined in one unit wh`ch 
employs the new super-power tubes 
and may be attached to any set. 
Think of it! Powerizer changes dull, 
lifeless notes into vibrant mellow 
tones, full in volume and rich itt 
quality. Gives results not dupli 
cated in sets sellingshortof $300 to 
$1000. Yet costs no more than a 
good "B" Battery Eliminator 
ALONE. Hear Powerizer radio re- 
ception. Ask the nearest Powerizer 
dealer to demonstrate it TODAY. 

Price $49.50 

Radio Receptor Co. 
106 Seventh Ave., New York 

"I smoke 
too 

much -- 

209 

and I pass 
this advice 
on to other 
smokers ": - 

writes a 
business man 

"I talk over the 'phone, sell merchan- 
dise, dictate letters and articles, speak 
over the radio and, in common 
with many other busy men, I smoke 
too much. Result -when fatigued my 
throat feels it first. I get the greatest 
relief and comfort from Luden's- 
they soothe and benefit my throat and 
sweeten the breath after smoking. I 
keep a box at home, another in my 
desk, and always carry one in my traveling bag." (Original letter on file) 
Luden's will help you, too. In the yellow 
box -5c- everywhere. 

L3JDEN'S 
MENTHOL COUGH DROPS 5 

BARGAINS! 
SAVE 1/3TO1/2 

WRITE FOR CATALOG 
RANDOLPH RADIO CORP. 
180 N. UNION AV. Dept. 2 CHICAGO, ILL. 
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This means that it would be impossible to 
tune both primary and secondary circuits 
simultaneously to exactly the . frequency of 
the impressed signal if the primary had no 
resistance. The minutest change of second- 
ary capacity would seriously affect the whole 
system. 

The writer recently noticed a case like 
this in a broadcasting transmitter. It hap- 
pened that the frequency at which it was 
desired to transmit was very close to the 
natural frequency of the antenna, and the 
latter at that frequency had relatively low 
resistance. When an attempt was made to 
tune the secondary it was found that, as the 
natural antenna frequency was approached, 
the radiation would suddenly jump from 
a lower to a higher frequency or vice -versa; 
depending upon whether we started tuning 
below the natural antenna frequency and 
tuned up, or above the natural frequency and 
tuned down. Upon inserting resistance in 
the antenna circuit it was found possible to 
tune the circuits ; but of course, since this 
is an inefficient way in which to operate, 
changes were finally made in the antenna. 

This sort of thing happens only when the 
mutual inductance in the resonance trans- 
former is relatively great. The curves 
drawn in Fig. 4 have been exaggerated in 
regard to the variation of L.; the actual 
variation (as calculated) in a radio receiver 
is very little. On the other hand, the varia- 
tion found experimentally is quite consider- 
able. The shape of the curves (Fig. 5) was 
similar to the shape of those drawn for 
zero primary resistance in Fig. 4 except 
that the former were much steeper. The 
great variation of the effective secondary in- 
ductance is no doubt due to the capacity ex- 
isting between the two windings of the res- 
onance transformer. It is interesting to 
note how rapidly L. increases as the fre- 
quency approaches the natural frequency of 
the primary circuit. 

In connection with this we are led to a 
better understanding of why so many radio 
receivers, designed in the past, have been un- 
able to tune to the short end of the broad- 
casting spectrum. It is difficult to control 
the capacity in these transformers, and it 
is doubtful if there is much gain in this 
respect even when special forms of winding 
are used ; so the difficulty must have arisen 
mainly from the use of too much mutual in- 
ductance. Most of these receivers were con- 
structed to have plenty of resistance in the 
tuned circuits ; and, to counteract the effect 
of this, rather close coupling was employed 
in order to get sufficient energy transfer. 
The closeness of the coupling caused the 
effective secondary inductance to rise rapidly 
as the low end of the condenser scale was 
approached. This effect was not generally 
foreseen when the coil was designed ; for 
in many cases if the secondary coil, to- 
gether with the variable condenser, tuned as 

low as was desired without the primary be- 

ing connected, it was thought sufficient. 

Many costly lessons have been learned about 
resonance transformer coupling; but it is 

doubtful if many of those designers fully 

realize the reasons for their mistakes. 

INTERSTAGE COUPLING 

So far we have considered only the case 
A of Figs. 1 and 2. We have yet to con- 

skier the case B, where the capacity in the 

primary circuit is missing, and there is 

instead a high resistance ; viz., that of the 

plate -filament path of the electrons in the 

tube to which the resonance transformer is 

connected. There is not much remaining to 

be said about this case, for much that was 

said about case A applies to case B also. 

Let us take the circuit of case A (Fig. 2) 
and short- circuit the condenser in the prim- 
ary. In effect the capacity of this condenser 
has become infinite, and this makes the terms 
involving C, in the general expression for 
Le, given above, vanish, or become zero. The 
resulting expression has the same form as 
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YOU CAN BUILD THE NEW SHIELDED H I - Q" 

The Hammarlund - 
Roberts Board of 

Engineers 
The Hammarlund- Roberts 
Hi -Q Receiver is the joint 
creation of ten of Amer- 
ica's leading engineers. 

Automatic Variable 
Coupling 

A wonderful new feature 
which gives maximum and 
equal amplification and se- 
lectivity over entire tuning 
range. 

"How to Build It" 
Book 

Simple A B C language. 
Every detail described, 
numbered and diagrammed 
so that you can easily un- 
derstand it. 25c. 

The Hi -Q Foundation 
Set 

Includes drilled and en- 
graved panel and sub -panel 
and all the essentials re- 
quired to start building. 
Price $10.50. 

0veï57000/jm?icgffoì,,e 
You Can Do It Too 

IF you want radio's greatest value look into this 
New Shielded Hi -Q Receiver- designed by 

ten leading American engineers. Even a greater 
instrument than the famous Hammarlund- Roberts 
which has been built by over 57,000 novices. In- 
corporates every modern feature. Highest quality 
parts are PERFECTLY MATCHED. Five 
tubes equal eight. A new feature eliminates dis- 
tortion and produces the sensitivity of expensive 
many -tubed "Supers ". And on all stations, tone 
has that velvet -smooth, crystal -clear quality you 
have always hoped for. 

Ask your dealer for the "How to Build" book 
and learn how you can build one of the world's 
finest radios -at a saving of $50 to $100 over sets 
of anything like similar efficiency. 

i'iàmmar1und R.OB ERTS 
Hi* C 

"High ratio of reactance to resistance. 
High ratio -Great Selectivity -Loud Signals. 

HAMMARLUND- ROBERTS 
to 1 1 82-C Broadway, - New York 

neeu.nuunuwumiuuuuuueum,uunmmmmn,nuuuu,i,,,,mmmlumunnuw1,,,,,,,,,,,, 

C. L. PARKER 
Ex- Examiner U. S. Patent Office 

Attorney -at -Law and Solicitor of Patents 
McGill Building, Washington, D. C. 

Patent, Trade Mark and Copyright Law 

111,11111111111o111111111,11111111111,1111111111111111,1111111111111.1111.1111111111111,111,11111111 
11,,.,,11,1111,,,. 

DEALERS! 
Complete stock of nationally known parts 
And accessories. Send for illustrated cata- 
log and discount sheet. 

Radio Exclusively Since 1921 

CLARK & TILSON, inc. 
122 CHAMBERS ST. New York 

The Nationally Known House 

KARAS EQUAMATIC 
ALL GENUINE PARTS IN STOCK NOW! 

WHOLESALE CATALOG 
Listing thousands of new radio 
parts, kits, furniture. accessor- 
ies and complete radio sets, at prices that save you money. Write for your copy now, ft's 
free. 

THE HARCO CO., 1253 S. Wabash Ave., Chicago, III. 

,FREE RADIO GUIDE 
164 -PAGE (1927) GUIDE 
Gives special hook -ups with illustrations. doA `oS i 
Shows big savings on standard radio parts. 

complete sets, kits. Be sure to get this 
thrifty book before you buy. Write letter or postal NOW. 
Also include name of another tan. 
BARAWIK CO., 542C Monrde St., CHICAGO, U. S. A. 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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Positive Control 

Votum e 
6, all the time 

THE U. S. Navy, the Signal 
Corps and 69 makers of lead- 

ing standard sets use the variable 
resistance controls made by Cen- 
tral Radio Laboratories. You need 
them if you want the last word 
in fine reception. 

M Ódúiátot 
In any radio circuit, will control 
tone volume from a whisper to max- 
imum. Improves tone quality and 

prevents overload- 
ing of tubes or 
speakers. Recom- 
mended by Thor - 
ardson, Samson, 
and other makers 
of high grade am- 
plifiers. $2.00 at 
your dealer's. 

RténtrartS 
Where old design rheostats over- 
load, heat and quickly become 

noisy on new style tubes 
using increased current, 

Centralab Rheostats 
have more current 
capacity and are 
smooth and per- 
manently quiet. 

Wire Wound 6, Io, 
20, 30 or SIAM 
75 ohms, 

Ribbon Wound 2 or 
3 ohms for 5 

$11.25 to Io tubes, 

CENTRAL RADIO LABORATORIES 'I 
19 KEEFE AVE., MILWAUKEE, WIS. j 

Makers of Variable Resistances for all 
circuits. Write for free Hook -ups. 

American II 

RAn N/holesate 
Lowest on 

BIG NEW 1927 
CATALOG -FREE 

Dealers, Agents, Set Builders -get our 
big 1927 Catalog-225 nationally advertised 
lines. Low money- saving prices! Largest. 
most complete stock. Radio's latest develop- 
ments. It's FREE -send for your copy now. 
AMFRICAN AUTO 8. RADIO MPG. CO., Inc. 

1433 McGee Street, Kansas City, Mo. 

Radio's Newest at Rock -Bottom Prices 
The new 1927 edition of the Barawik Catalog and Guide gives a comprehensive listing of the radio sets, parts, kits, supplies and accessories necessary in radio. This new GUIDE contains over 0,000 items of radio's newest developments, everything that a real fan will need from the complete factory -built set to the smallest screw, Including labor -saving devices, tools. power sup- ply units. Send TODAY! Also include name of another Mn. 

BA RAW IK CO., 542 -C Monroe St., CHICAGO, U. S. A. 

e= Lt 
W2 M2 L' 

(.4.)5 1-,2 

EXPERIMENTAL TRUE 5`CONDARY 
CURVEN --/ INDUCTANCE (L2) 

SAT HIGH FREQUENCIES 

AT ZERO fREOUENCY \ Le =L2 (I -ki) 
Le = L 2 

COMPUTED CURVE 

FREQUENCY 

FIG 6 

These curves show how the effective induct- 
ance in an interstage -coupling coil varies with 

frequency. 

the one given before, but now k has become 
1 

42f2M2L za2L2. Furthermore, the impedance, z is now composed of only resistance and 
inductive reactance, the condenser being re- 
moved from the primary circuit. 

There are several things to notice about 
this expression : first, that there is no term 
in it whose algebraic sign changes with fre- 
quency, as do the terms in parentheses in 
the original expression. In other words, 
for this case, the effective secondary in- 
ductance is always less than the true second- 
ary inductance. Also, as in the previous 
case, the resistance of the secondary plays 
no rôle in influencing the adjustments for 
resonance. It is also evident that the frac- 
tion in this expression has a very small value 
in ordinary cases. 

In other words, the actual variation of Le 
(as calculated) in this case is very small, as 
in the previous case. At zero frequency Le 
is equal to L2. At all other . frequencies it 
is less, and at infinite frequency it is given 
by the same expression that gave the value 
of Le at infinite frequency in case A. The 
computed curve is shown in Fig. 6 (heavy 
line). On account of the coil capacity the 
experimental curve not only does , not drop 
with increasing frequency, but actually rises. 
The curve of Fig. 5 (for case A) acts in 
exactly the same manner ; if it were not for 
the capacity between the coils the curve 
would always be below the value L, at 
frequencies greater than f0. But the coil 
capacity makes .it rise above this value, just 
as in the case of the experimental curve (for 
case B) given in Fig. 6. 

It is thus possible for the interstage coup- 
ling transformers to limit the wave range 
over which the receiver will receive. The 
rise of secondary inductance with increasing 
frequency (decreasing wavelength) may 
make it impossible to tune to wavelengths 
as short as desired. It is more than likely, 
however, that most of the trouble mentioned 
above lay in the antenna coupling coil, as it 
is here that Le varies most widely. 

There is much to be learned from this 
study that will be of benefit in the design 
of radio receivers. Thus far we have not 
been able to employ resonance transformers 
designed to be as efficient as they might be. 
The reason is that, when really efficient 
transformers are used, the circuits break 
out into oscillation, and something has to 
be done to stop this ; the expedients we 
adopt for this purpose cause us to lose else- 
where what we expected to gain in the 
efficient coupling transformers. 

It has been found possible, however, to 
use very efficient transformers in the bridge 
types of circuit, especially in that which em- 
ploys only condensers in the arms of the 
bridge. It is not possible for such a bridge, 
when properly balanced, to become un- 
balanced, as none of the elements in the 
various bridge arms vary with the frequency. 
We may expect great things therefore, when 
properly -designed resonance transformers 
are used in properly- designed circuits. 
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IT'S A WONDER! 
Works So Easy 

Press -to -Feed 
Electric Soldering Iron 
A great invention. Indispensable for all kinds 
of soldering work. Convenient, simple, economi- 
cal. One hand does the work of two. Made 
with removable tip -h" and h." round, mak- 
ing it adjustable for light or heavy work. 
Trigger Press -to -Feed attachment takes all 
sizes of solder wire. Operates on either D.C. 
or A.C. 110 to 115 volts, 50 watts. Attachments 
are made to fit all leading makes of electric 
soldering irons. Price complete with Press -to- 
Feed attachment $3.50 
Attachment only 1.50 

Radio Work 
requires this iron. Gets into tight places with ease. Speeds 
up radio set building. 

Agents 
Press -to -Feed is a necessity 
for industrial and domestic 
uses. Big profits selling this 
wonderful iron to factories, 
homes, auto mechanics. etc. 
Order a sample. Quantity dis- 
counts on request. Write to 

ILLINOIS STAMPING & MFG. CO. 
220 N. Jefferson St., Dept. 14 CHICAGO 

84 pares full of opportunity. i\\ Your guide to what's right and , spa standard in Radio; full ex- 

F: 
log 

adshoó0to getilatest 
e j radio goods at wholesale. 

Big Money In Radio 
We want live dealer and 

agents in every lo- 
cality. Lifetime opportun- 

Ity. This Book more than 
a catalog -shows big profit 

way to get into world's new - 
ost and richest field -make 

big mcney -turn full or spare 
time into cash. Accept This Offer! 

Write for FREE book. Lowest 
prices -make 40 to 60 %n every sale. 
5 -tube Coast to Coast Receiver 
$39.50 Retail. Sells on sight. Hun- 
dreds of such money makers. Write 
for special agent's wholesale prices. Newest sets, parts and accessories -tremendous saving and profit. Write for FREE book and amazing offers. 

Company, Standard Radio Com an Kan 
1410 

sas C 
Walnuityt Ate.: 

M. 

sp GEN-RAL 
For REGISTERED Manufacturers 

WRITE 
For The 

Four Tube 
Hook -up 

With 
THE 

GEN -RAL 
TEAM 

Chicago's A 
Favorite Special Message 

PARTS 
Regular 
For 

Dealers 
NEW 
DUO - 

FOMER 
Five Tube 

Circuit 
Is Ready 

NOW 
No 

Charge 
GENERAL MANUFACTURING CO. 

6637 So. Cottage Grove, Chicago 

SAVE 1/3 TO 1/2! 

Everything in Radio 
WRITE for CATALOG- FREE 
RANDOLPH RADIO CORP. 
180 N. UNION All. Dept. 2 CHICAGO, ILL. 
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ii Automatic Devices in 
Radio Manufacture 

(Continued front paye 797) 
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AN AUTOMATIC TEST 
This synchronization makes possible a re- 

markably high standard of quality and 
quantity. The slightest inaccuracy in parts 
going into assembly shows up at once, be- 
cause it becomes difficult for the particular 
operator affected to keep up with the move- 
ment of the belt. If anything does get to 
the assembly department which is not quite 
right, it is thus immediately detected and 
either remedied or replaced. 

The mechanism of this belt is unique, 
there being nothing like it on the market. It 
is possible to adjust both the speed with 
which the belt travels and also the distance 
which it moves at each interval. The mo- 
tion of the conveyor is intermittent, thus 
furnishing an automatic standard of time 
for each operator, her task being to com- 
plete her operation before each successive 
movement of the belt. The most interesting 
point about this method is that the operators 
like it, the production units having been set 
up with particular regard for the girl's corn - 
f ort. Care was even taken to paint the con- 
veyor frame in attractive colors. Because 
the synchronous arrangement does not in 
any way overtax the operators, the job is an 
attractive one from the workers' angle. 

AUTOMATIC MOULDING MACHINES 
Another interesting job in the shop is the 

automatic moulding of bakelite. Here again 
each machine is right beside a moving con- 
veyor or belt ; parts dropped automatically 
from the machine are immediately carried 
to the next floor for inspection. Accumula- 
tion of parts in the moulding department is 
absolutely avoided. The moulding machine 
which is shown in Fig. 2 at the right of the 
belt conveyor is about as automatic as it is 
possible to make a mechanical device. 

In the first step, the proper amount of 
bakelite powder is automatically furnished 
for each mould. The moulding dies go 
through the presses automatically and the 
finished parts are ejected in the same way. 
An immense amount of thought and devel- 
opment has been spent on these processes in 
order to make possible maximum quality, 
standardized volume production, low costs, 
and low selling prices. 

The production of the dies which are used 
in the moulding of these radio parts is in- 
teresting. A highly specialized corps of die 
makers is required for this work. The steel 
dies are formed under tremendous pressure 
in a special hydraulic press, the use of which 
saves an immense amount of hand labor and 
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ForHisNewL R 
R. E. Lacault specifies 

HAMMARLUND 
Condensers and Coils 

Among the other new circuits of 
the season for which Hammarlund 
Products are specified are:- Cocka- 
day's "LC27 "; Sargent's "Infra- 

. 

dyne "; St. James Super; Browning - 
Drake; the new Harkness; "Henry- 
Lyford "; _Morrison's "Marion "; hIC- 
toreen Super.; Loftin & White; "Car - 
borund u-m '; Pacent's "Ultima.r "; 
Popular Science Monthly's "Power- 
ful"; Hammarlund- Roberts "Hi -Q ". 
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DESIGNERS of new circuits and con- 
struction kits know the danger to 

both their personal prestige and the success 
of their product by including any material 
of other than the highest standing. 

Hammarlund has long preached and prac- 
tised the basic principle that only perfection 
in each individual radio unit can result in 
satisfactory performance of the completed 
receiver over a period of years. This prin- 
ciple is now generally recognized by the 
better designers, which accounts, we believe, 
for the use of Hammarlund Products in so 
many of the season's featured circuits. 

The condensers, equalizers and space - 
wound coils specified by Mr. Lacault for hi 
new "LR4" Receiver are typical of Ham - 
marlund Quality. Use them wherever you 
require quality results and permanent sat- 
isfaction. 

HAMMARLUND MANUFACTURING COMPANY 
424 -438 W. 33rd Street, New York 

acrt. BAttax TìAdi 0 
We shall be pleased to 
refer to the proper au- 
thorities your inquiries 
regarding any receiver 
mentioned above. 

ammarlund 
PFrEC/S/ON 

PRODUCTS 

YE GODS ! 
THAT MAKES (T 
374 TIMES SINCE 

I- AST 
Tuest"4 

9 

Write for illustrated 
literature describing 
Hammarlund Precision 
Products for all the 
popular circuits. Deal- 
er inquiries invited. 

CABINETS 
GET READY FOR CHRISTMAS! 

WE HAVE PREPARED A LARGE 

STOCK -12 HOUR SHIPMENTS 

The Southern ToyCo., Hickory, N. C. 

RADIÓÓ FREQUENCY 
Insure your copy reaching you each month. Subscribe to Radio News - 

$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 

pI 
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IL AUTO 
EXPERT 

Earn Up to 
$150 a Week! 

Clip coupon below for these 3 
Auto Lessons. I'll send them 
absolutely FREE and with- 
out any obligation whatever! 
l'il PROVE that I will train you at 
home in your spare time for the 
tremendous money - making Op- 
portunities in this gigantic Auto 
Business! Whether you're younn 
or old -experienced or not send 
for these FREE lessons! See for 
yourself that Common Schooling 
is all you need to be started on the 
way to Quick Raises In Pay -ex- 
tra Spare -Time Money -a Big 
Auto Job that pays up to $10,- 
000 a year -or a Business of 
yyourown throughmy "Job -Way" 
Training. My big new Auto Book 
also FREE! Tells about my Life- 
time Employment and Consulta- 
tion Service. and the 4 big work- 
ling outfits I give you Free o 

extra charge. Get all the 
Facto. Act Quick! 

CLIP NOW ! 

COUPON 

book free 
B. W. COOKE 

Directing Engineer 
CHICAGO MOTOR 

TRAINING CORPORATION 
1916 Sunnyside Ave.. Chicago. Dept. 180 

Rush Lessons, Book, and Particulars to? 

Name 

Arldreoa 

now-1 
TYPE "X" 

NEW KLOSNER 

UNIVERSAL 

5e SOCKETS 
Special Offer 

By Mail 
Improve your circuit. Made of genu- 

ine low -loss Bakelite, with double -grip 
phosphor- bronze contacts, Spring -grip 
terminal lugs. Also New Type "T" for 
real sub -panel concealed wiring; you 
don't have to drill special large holes 
-40c each. 
SPECIAL OFFER BY MAIL -POSTPAID 

Type "X" Set of 6 Boxed -$1.85 
Set of 5 " -$1.50 

Type "T" Set of 6 " -$2.15 
Set of 5 " -$1.75 

Order Your Sockets Now. 

KLOSNER RADIO CORPORATION 
1022 East 178th Street New York 

what 
adds so much to radio 
satisfaction -at so little 
cost -as MAR -CO Dials? 
handsome, responsive, 
supremely accurate -put 
them on your set tonight. 

MARCO DIALS 

reduces their cost considerably. A mirror 
finish is put on by hand before the dies are 
ready for use. 

Automatic machines have been devised to 
take care, wherever possible, of the machin- 
ing and assembly operations. In the as- 
sembling of sockets and knobs a single auto- 
matic machine drills, taps, and assembles the 
set screw in the moulded bakelite knob. An- 
other automatically threads the terminal nuts 
on the radio tube sockets. (Fig. 3). 

Quality is maintained by careful inspec- 
tion and testing ; the sockets, for example, 
are tested in a special fixture with indicating 
lights showing every characteristic, so that 
any variation from the standard is easily 
detected. These tests, and many others, are 
made all along the production line, numerous 
specially- designed testing fixtures being used. 

The experimental laboratory is equipped 
with every kind of instrument for the meas- 
uring and testing of radio apparatus. A 
studio, carefully constructed for proper 
acountics, is employed as the scene of com- 
parative tests, carried out with all types of 
radio apparatus, and particularly audio am- 
plification systems. 
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. Correspondence from 
Readers 

(Continued from page 836) 
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liar, and the article therefore is filled with 
lies and is not true. Your article therefore 
should not have had the title of "Confes- 
sions of a Radio Grafter," but should have 
been entitled "Confessions of a Liar and 
Thief." 

YET HE KNOWS OF ONE 
There is no doubt in my mind whatever 

that there are some crooked service men in 
the radio field. Only yesterday I was called 
on a service job. The man who owned the 
set knew nothing about radio. He told me 
that he had just had his set to a dealer in 
Pittsburgh, who took out the screws that 
held the radio in its cabinet and began 
smelling the three transformers in the set. 
After smelling them a little while, he in- 
formed the owner that two transformers in 
his set were "burnt out," and that the two 
new transformers would cost him $9.00, in- 
stalled. The owner left the set for repairs; 
but after he got it home found that the set 
was just as bad as ever, in other words, it 
did not work. Then he called me on the job. 

I inspected the radio and found that two of 
the three transformers had recently been 
painted, and that the dealer who pretended 
to put in two new transformers did not do 
so, but just gave the old ones a coat of black 
paint in order to make them appear as 
though they were new. Further evidence of 
his not putting in two new transformers was 
evident; for the reason that the manufac- 
turer who made the set sold the trans- 
formers (replacements) for $7.00 each. In 
other words, the job should have cost $14.00 
plus time for installing the transformers; the 
set not being worth this amount, as it was 
being sold here in Pittsburgh at a reduced 
price of $10.50. Upon further examination 
of the set I found that there was one open 
transformer. I purchased a new one, instal- 
led it in the set at the customer's home, and 
left the old transformer with him. 

L. J. Persohn, 
1011 Chestnut St., 

N. S. Pittsburgh, Pa. 
(The article in question, "Confessions of 

an Installation Grafter," was bona fide. 
It was a combination of experiences by the 

author and experiences of his fellow instal- 
lers, during their careers. 

The outburst of our correspondent is not 
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POWERS-CASEM 
Receiver! 

BRAND NEW KIT NOW READY. 
Identical parts used by designer. One 

t a 
Randd 

bio's 

ew- 
Price $35.00 es 

Radio Sets 

CARBORUNDUM 
8 TUBE -SEMI -SHIELDED 

THE NEW YEAR'S BIG SENSATION 
ORIGINAL KIT 

TONE- 
VOLUME $80.00 Price DISTANCE 

LR4 
BIG KIT OF ORIGINAL PARTS 

USED BY THE DESIGNER 
R. E. LACAULT 

9 
BIG POWB RFUL Price $60.00 

OUR CIRCULAR 
IS NOW READY 

It Will Pay Set Builder to Send 
for This. 

M. & H. SPORTING GOODS CO. 
512 Market St., Phila., Pa. 

Dealers! Send for our 
new 1927 Catalog. Con. 
tains nationally adver- 
tised high quality sets, 
kits and parts. 

Use your letterhead. 

WesterslRadio có 
134-136eW.Lake St,Ckicago,I11. 

) RADIO SET 
( 5TUSE FREE, \ AND $100 A WEEK JUST 

re SHOWING IT TO FRIENDS 
finest6 be set ever made. Out- performs nil others and Belle for half atore prices. We need 

men to represent us in every territory and will give dem- onstrator set free if you will show it and take orders from your friends, 
Coast toCoastRece tionMoreaietanee . p better selec- tivity, easier tuning, perfect rich reception of great volume. Big demand fa your territory. 
All Waves, 40 -600 Meters. ;gig? 
not go below 200. Famous Ambo Five get. all station. local and foreign. 90 to 600 meters. 
FREE h undreds want this amazing new kind of set. You can make $100 to $200 week just showing free demonstrator. le 

e 
t you' 

up in Radio businee° and give you set ree. Write quick for Information, Postcard will do. 
FRANK CONDON, Deet.28N 2632 Prairie Ave.. Chicago, III, 

READ! Year Bet ie 
certainly a 

wowI It performs 
be any I've 
hearard. Took orders 
Jeri in 2nighta. My 
profit$212. Can sell 
50 more thisseason 
easy. I'm out fora 
big profit. 

R. MASON 
Michigan 

COMPLETE KIT TO 
BUILD A 36 -IN. CONE SPEAKER 

$12.00 
Kit consists of Guaranteed adjustable Fenco balanced unit, 2 sheets Alhambra Fonotex paper, cut and ready to glue. Also baffle ring and unit support. One can of Ambroid Glue and instruc- tions for assembling. 

If your Dealer Cannot Supply 
Order Direct From 

Fenco -Cone, 57 Murray SL, New York 

www.americanradiohistory.com
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(START THAT 
NEW CIRCUIT 
with a Genuine 

IIIADION 
PANEL 

"The Supreme Insulation" 

SUPERIOR insulating 
characteristics. EASILY 
cut and drilled. 
RESISTS warping.... 
Positively MOISTURE 
PROOF. 

Ready -cut sizes. 

From your dealer or order 
by mail Catalogue of 
Radion Panels and parts 

on request. 

American Hard Rubber 
Company 

i i MERCER ST., NEW YORK 

CHICAGO 
RADIO 

BATTER 
AUTO 

Solid One Piece 
Rubber Containers 

GUARANTEED 
FOR 2 YEARS 

for unexcelled quality. guaranteed long - 
lived service and unvarying dependability. 

Chicago Batteries offer the Radio fan an A" Power 
that is backed by years of experience and master work- 
manship with the finest materials available. Endorsed 
and approved by leading Radio and Automotive author- 
ities. Chicago Batteries in their new non -leak, solid 
rubber cases represent an amazing value at lowest cost. 

PRICES 
SOLID RUBBER CASE 

RADIO BATTERIES 
6 volts, 100 amps. $ 8.79 
6 volts, 120 amps. 10.79 
6 volts, 140 amps. 13.50 

SAVE MONEY -ORDER DIRECT 
Buy Chicago Batteries direct from the manufacturer. 

Batteries shipped same day order is received. Express 
C O D or 3% discount cash with order. 

MOGUL ELEC. LABS. 
Chicago, Ill. 1210 So. Peoria St. 

Potter Condenser 
Potter condensers, American 
made of highest quality materials 
to full capacity, build the best 
Socket Power Devices, Power 
Amplifiers, Impedance Ampli- 
fiers. And they are best for Filter 
Uses, Rectifiers, By Pass, and 
Blocking D.C. All types and sizes. 

POTTER MANUFACTURING CO. 

North Chicago, Illinois 

convincing, because; first of all, the public 
must be protected from grafters of this kind 
and the more the public knows about the 
game, the more quickly will these grafters be 
stopped. 

As our correspondent admits, he knows 
some of the grafters, and, on the other hand, 

. it should not be difficult for an honest instal- 
ler to make his living in an honest .fanner, 
if he so chooses.- EDITOR.) 
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1 want to Know 
(Continued from page 842) 
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wire, two -layer bank winding (L5, L6) ; start 
inch over and wind 26 turns of No. 20 D.C.C. wire, 
two -layer bank wound in the opposite direction 
(L3, L4) ; start % inch over and wind 5 turns of 
No. 20 D.C.C. wire, two -layer bank winding in the 
same direction as the first coil. Connect as shown in 
the schematic wiring diagram. (L1, L2). 

OUTPUT TRANSFORMER: form is 2 inches 
inside, 4 inches outside diameter, with a winding 
space 5/16 inch wide; the primary is 100 turns of 
No. 28 D.C.C. wire wound at random; the secondary 
300 turns of No. 28 D.C.C. wire, wound in the 
opposite direction. 

ANTENNA INDUCTANCE: primary form, 1% 
inch tube, 1/16 inch thick, 2% inches long. Wind 
20 turns of No. 32 D.C.C. wire, in 2 -inch winding 
space, and equally spaced from ends of tube (L). 
On top of the first coil, and separated from it by a 
piece of paper, wind 40 turns of No. 32 D.C.C. wire 
in same direction ; Secondary form -2 -inch diameter 
x1/16 -inch wall x2Y -inch long formica tube. 
Wind 100 turns of 10- strand No. 38 (Litzendralit ) 

with a tap at 50 turns. Wind in opposite direction 
from the two primary coils and spaced evenly f rom 
ends of the tube. 

Oscillations and the sensitivity of the receiver 
may be controlled by the insertion of a 400 -ohm 
potentiometer (in the proper manner) at points 
marked "X" in the intermediate -frequency stages. 
One may be used for both stages. 
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20 -Meter Installation 
(Continued from page 890) 
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be found without difficulty ; there are so 
many stations working at this wave. The 9- 
turn coil will probably cover this. Select a 
tickler of say, 5 turns ; set it into its proper 
place on the bakelite strip and move the con- 
denser knobs. Set the secondary condenser 
at about the center of the dial and move the 
other condenser knob. If the set does not 
oscillate move the tickler coil up against the 
secondary and again proceed as before. Then 
try turning the tickler around ; it is un- 
necessary to remove it from the posts, just 
twist it around through 180 °. If the 5 -turn 
coil doesn't seem to bring the set into oscil- 

lation, try a 7 -turn. 
Usually one has little trouble with the cir- 

cuit, if connections are properly made, the 
filament voltage is correct and the plate volt- 
age is sufficient. If the 7 -turn works you 
may find that a 6 -turn would perhaps be 
better. That is, you should be able to bring 
the receiver into and out of oscillation with a 

slight hiss by merely moving the throttling - 
condenser knob. The tickler should he placed' 
at such a distance from the secondary that 
the set oscillates when the by -pass conden- 
ser is at half -scale : and this should be when 
your secondary condenser is tuned to the 
center of the particular wave -band. 

We have our set on 40 meters and by a 

little experimentation we have become ac- 
nuainted with all the tricks of the circuit. 
Now for 20 meters. This is the most diffi- 

cult part if a wave -meter is unavailable. One 
method is to adjust a transmitter to operate 
at 40 meters ; then by gradually reducing the 
turns in the secondary and tickler, to listen 
for a strong harmonic. Another way is to 

I I S 

An Amazing New 6 -T u b e , 

Two -Dial Receiver That You 
C a n Easily Build at Home. 

The perfect tone reproduction of the new 
Quadraformer can not begin to be approached 
by any other receiver -not even former Quad- 
raformer models. But this is not all, for the 
Quadraformer system of radio frequency amplifi- 
cation accomplishes a combination of radio vir- 
tues previously thought impossible in one radio 
receiver. As Mr. W. G. Hopson (address on 
request) wrote of the Quadraformer V: 

I am ono of those fans looking for tone 
quality, selectivity and distance, and I have 
found the three hard tc get at the saine time, 
as it has been generally necessary to sacrifice 
at least one. Recently I built one of your 
Quadraformers and it surprised me by quali- 
fying in all three. It has a wonderful tone, 
is very selective, and is a good distance get- 
ter. I have traveled from coast to coast and 
even ventured down into southern Florida. We 
live in the heart of Chicago and on a recent 
Saturday night, when the Chicago stations 
were doing their best I went through them 
and brought in ten distant stations, includ- 
ing SFI ! 

NEW FEATURES: 
Selective SELECTIVITY and 

SENSITIVITY 
In driving your automobile, you select the 

gear ratio to suit the need of the moment. If 
the going is hard, a shift into the powerful low 
and the car plows right on thru. Second gear 
is a mixture of power and speed, and high is 
mostly speed. 

The new Quadraformer VI adapts this idea to 
radio. An arrow knob on the panel has three 
numbered positions. Set it on "1 ", and you 
have maximum selectivity with normal sensi- 
tivity. Position "2" is intermediate between se- 
lectivity and sensitivity ; while "3" gives the 
set's greatest sensitivity and normal selectivity. 
For the first time, a radio may be adjusted to 
work best in any location, and varied from 
maximum selectivity to maximum sensitivity in- 
stantly, at the operator's wish, to suit receiving 
conditions. 
New SHIELDED QUADRAFORMERS 

The famous Quadraformer coils have been re- 
designed and are individually shielded in hand- 
some burnished copper containers. Large wire. 
specially insulated, is used and the coils are un- 
conditionally guaranteed against burn -outs or 
other defects. The new shielding makes the set 
unusually selective, as energy pick -up by the 
individual circuits is prevented, and the signal 
energy you desire to amplify is forced thru each 
tuned circuit successively. 

Efficient HiGH WAVE- LENGTH 
AMPLIFICATION 

Many sets amplify satisfactorily the wave- 
lengths below 400 meters, but fall down miser- 
ably on the higher wave -lengths. In the new 
Quadraformer VI is incorporated the AMPLI- 
TROL- Gearhart Schlueter's latest invention - 
which absolutely gives you the same powerful 
amplification on wave -lengths tip to, and above. 
600 meters, as it does on those around 200. 
KSD, KFUO, KYW, WHA, WOAW, WNYC 
and WHO boom in with a volume that is amaz- 
ing. 

Simplicity of Control: 
The set is easy to tune -two dials bring in 

your stations. No verniers. Logs absolutely. 
It is easy to build. You need only the new 
Quadraformer Essential Kit, which contains 
the three shielded Quadraformers, the Ampli- 
trol, the Selectivity Control. and complete in- 
structions, which costs $17.50 prepaid; and 
some $50 worth of other standard parts, most 
of which you probably have. 

Send 25c. today for the new QUADRA- 
FORMER BOOK. which contains complete 
step -by -step instructions for building thin 
wonder set. 

Gearhart -Schlueter Radio Corpn. 
P. O. Box 666A Fresno, California 
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Do 
This" 
Earns100 R200 W EK 

Grasp this surprising opportunity ! Insure your fu- 

ture in fascinating work which offers ordinary sal- 

aries of $200 to $800 a month -with unlimited 
possibilities for the future. Right now Electricity 
demands young men -and will reward them gener- 
ously even at the beginning. Vitally interesting 
work -clean -and easy to get started. But best of 
all is the real money it pays 12 months a year! 

Free R. R. Fare To Chicago 
Qualify now -in the Great Shops of Coyne at 
Chicago -world's Electrical Center! Free R. R. 
fare to all who enroll. No higher education or 
previous experience needed. No books. No dry 
lessons. All practical work on actual electrical 
equipment -under personal guidance of experts. We 
assist you to earn while learning. Free 'employment 
service. And (right now) Free course in Radio-and 
Auto Electricity. Write for Free Book today. 

COYNE 
Electrical School 

Dept .17-77 
1300 W. Harrison St., Chicago, III. 

Fr. C. LEWIS, Pres., 
I Coyne Electrical School, Dept. 17.77, I 
I 1300 W. Harrison St., Chicago, Ill. 

Without obligation, please send me your FREE illus- 
trated Book on opportunities in Electricity and Special I 

I Offer. 
- 

Name 
Address 

I_Town at.,P.... _ 

It Delivers 
FULL "B" VOLTAGE 

(13AAAMOY 
B- Battery Eliminator 

Operates from lighting current like other 
household appliances. No hum or vibra- 
tions. Smooth constant plate supply. Once 
connected it requires no further attention 
or adjustment. , 

Popular Price -Write for Data. 

State and 64th Streets Chicago, U. S. A. 
Makers of Burns Loud Speakers 

FREE RADIO GUIDE -SEND FOR IT 

SETS, PARTS, KITS 
164 PAGES OF NEW IDEAS 

You need this big FREE 
book. A practical guide to suc- 
cess in set building. Gives 
new 1927 hook -ups. Shows the 
latest parts and kits at prices 
far below others. Send today. 
Build the newest sets. Make 
more money. 

540 -542 -C Monroe St. 
Chicago, U. S, A. 

We Establish qou 
Co- operative membership in EIA is establishing an 
honest man In each locality, regardless of his handicaps, 
In a successful radio industry of his own. Apply b y 
letter to EQUITABLE INDUSTRIES ASSOCIATION. 

14 Dent. R.. T.4hun. Ro.. N eW er 

listen with the receiver for the harmonic of 
some friend's oscillating 40 -meter receiver. 
All this, however, is like working in the 
dark ; a wave -meter is such a simple, inex- 
pensive and important addition that you 
should not be without one. When your re- 
ceiver is properly adjusted on the 20 -meter 
band you are ready to adjust your trans- 
mitter. 

TRANSMITTER ADJUSTMENT 

Remove the secondary from the immedi- 
ate vicinity and set the filament clip at the 
center of the primary inductance. Set the 
plate clip at the opposite end to the grid clip, 
bring the plate voltage to about one -half 
normal, raise the filament voltage to its 
proper values and depress the key. Usually 
little difficulty is experienced in making the 
set oscillate. Listen in the receiver when 
pressing the key ; you should hear a fairly 
strong- signal ; a click doesn't mean anything. 
Adjust the filament clip until the set oscil- 
lates strongly. The correct position is about 
half -way between the grid and plate clips but 
perhaps a turn or so nearer the latter. 

If the plate current is excessive and the 
tube heats badly, readjust the filament clip. 
Moving it toward the grid end of the in- 
ductance will usually lower it greatly. If 
the wave -length is too high, as determined 
by wave -meter or by listening in the re- 
ceiver, move the plate clip toward the grid 
end a turn at a time and again adjust the 
filament clip. 

After the primary is in operation on the 
proper wave bring up the secondary. All 
kinds of strange things happen if you are not 
careful. Do not make the coupling too close 
-start at say 4 -inch and move the counter- 
poise series condenser until you notice a 
small kick in the plate milliammeter or you 
get some radiation. Don't expect to blow 
the meter ; you'll be lucky if you get any at 
first with a five- watter. All this time you 

have been listening in the receiver. Now 

try a little closer coupling, say 3 inches. 

This would be a fine place to leave the 
secondary ; but you may find, while bring- 
ing it into resonance as before, that the 
oscillator will suddenly stop oscillating. The 
remedy is to reset the filament clip. or to 
adjust the series condenser so that the cir- 
cuits are not exactly in resonance. The 
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SIBM IN OUR JANU- 
ARY, 1927, ISSUE 

"THE RED- DUST," by 
Murray Leinster. Y o u 
have, of course, read "The 
Mad Planet." "The Red 
Dust" . is a sequel to this 
all- absorbing and now 
famous story. 

"THE MAN WHO COULD VANISH," 
by A. Hyatt Verrill. The author of "Be- 
yond the Pole" and "Through the Crater's 
Rim" has written what is, to our mind, a 
real masterpiece: You will read and reread 
this story. 
"THE MAN WITH THE STRANGE 
HEAD," by- Dr. Miles J. Breuer. When 
a physician turns author, you may be sure 
that he will write a story that we can all 
enjoy. 

"The FIRST MEN IN THE MOON," by 
H. G. Wells. Our adventuress are now on 
the moon, or, rather, inside of it, and are 
fast getting acquainted with the superhuman 
insect race which he pictures as reigning on 
our satellite. The second installment is 
packed full of weird and exciting incidents 
that you can never forget. 

"THE SECOND DELUGE," by Garret P. 
Servias. Cosmo Versál was right. The del - 
uge covered most of the highest mountains 
of the Himalayas. In this installment we 
are told of some strange adventures in the 
submerged cities. 

PRICE 25c PER COPY 
AT ALL NEWSSTANDS 
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BATTERY 
A- J 

REPLACES. 
MESSY HYDROMETERS. 

(11*125 
NO RADIO OR 

AUTO COMPLETE 
WITHOUT ONE 

No more spoiling of carpets 
with acid. Battery Ga -Jit 
replaces the messy acid spil- 
ling hydrometer and tests 

your battery in a second. 
At Your Dealer's 

If he can't supply You send price and we 
will forward one, postpaid. 

General Instrument 
Lìorporation 

477 BROADWAY NEW VORK.US.A. 

THE NEW 
In -a -Cap Hy- 
drometer and 
Water Gauge 
Battery Test- 
ing Simplified 

and safeguarded with combination hydro- 
meter and water gauge. Know when to 
charge -when to add water, one squeeze of 
the bulb does both. This is an exclusive 
IN -A -CAP feature. It extends about Sa 
above battery, is properly vented so bat- 
tery can be used and charged with hydro- 
meter in place. It is not necessary to 1 
handle the instrument, therefore it cannot 
drip, be misplaced or broken. Don't ruin your battery 
when it is so simple to care for. It insures longer bat- 
tery life, protects rugs, floors, clothes, and makes cer- 
tain good reception at all times. Tested and approved 
by leading radio publications. Sold on money bads 
guarantee. 75e each. Set of three $2.00, 

CURVED BATTERY FILLER 
dllítomare?,_ 

dGnnT""';tiw:; 

Replenish your A Batteries, Wet B Batteries, Trickle 
Chargers, Eliminators and Power Units without mov- 
ing them from your cabinet. Also good for your Au- 
tomobile Battery. 
- The curve does the trick -fits in the tightest places. 
No radio fan should be without one. 

4 oz. Rubber Bulb 65e 6 oz. Bulb 75e. 
IN -A -CAP HYDROMETER CO. 

1341 14th Place - - - Chicago 

dial- 
action can be smooth, 
fine, responsive - or it 
can be rough and jerky. 
put a set of MAR -CO 
Dials on your set tonight 
and see the difference. 

MARCO DIALS 
Insure your copy reaching you each month. 

Subscribe to RADIO NEWS -$2.50 a year. 
Experimenter Publishing Co., 53 Park PI., N.Y.C. 
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latter is good procedure anyhow, if you de- 
sire a steady note; a note that will not 
vary every time the antenna system "con- 
stants" vary slightly. 

EXPERIMENTATION 
Some rather interesting things are noted at 

this wave -length. A distant station may be 
heard quite loudly at a certain time of clay, 
then grow fainter and finally not be heard 
at all ; this is especially noticeable at sun- 
set. Sometimes this effect may be made use 
of in carrying out communication over great 
distances. If you notice, that in your par- 
ticular location, stations from a certain dis- 
tant locality come in particularly well at a 
certain time of day and certain wave -lengths, 
you may be practically assured that signals 
from your own transmitter, if on the same 
wave -length and with equal power, will ar- 
rive at this locality with about equal inten- 
sity. The thing to do then is to change your 
wave -length so that this effect may be made 
use of. 

Changing the wave -length of the trans- 
mitter is rather bad practice but if you are 
the experimenting type of amateur you will 
probably know how to do this and get away 
with it. With some experimentation you call 
readily determine the correct position of the 
plate clip for the particular wave. The fila- 
ment clip must also be slightly readjusted 
and the primary and secondary circuits 
should be brought into resonance again. It 
may be well to attach small tags, with the 
proper wave -lengths marked on them, to the 
inductances, so that this wave -changing busi- 
ness will not consume much time. 

Perhaps after you have experimented with 
the 20 -meter outfit for some time you may 
become curious enough to try your luck at 5 

meters. At this wave -length, all the knowl- 
edge you may have gained through experi- 
mentation on 20 meters will be of value to 
you ; any slight change in wiring, in capa- 
city values, in fact any change that can he 

made, almost, will change the wave -length. 
The experiments that may be performed 
with reflectors and the like, are innumerable 
and the work may prove so intensely in- 

teresting (this business of measuring waves 

with a yardstick !) , that you may wish that 
you were in the game for good. 

NEW QRAs 
2BBA, William Tebben, 4316 Twenty - 

fifth Ave., Long Island City, N. Y. Cd 

for cd; will appreciate repts on my sigs 
as I am using fairly low power -300 
volts "B" batteries. 

SEP, Arlo R. Eggensperger, RR. 3, 

Springdale, Ark.; 80 meters on 5 watts. 
Ans. all cards day rec'd. 

7PH añd 7ABY (portable), Leo Sands. 
2119 McDougall Ave. Everett, Washing- 
ton. 5 watts A.C.C., W. , 40 meters and 
201A tube with 45 volts plate. Will 
appreciate and QSL card from any ham, 
nearby or DX. Be a good sport. 

9DOD, Donald F. Hunt, Rosedale, Ind. 
9QS, Robert E. Williams, Rosedale, 

Ind. 

CALLS HEARD 
J.-3QQ, K. Yamaguchi, 18, Nakayamate 4- 

chome, Kobe, Japan. 
AUSTRALIA. -2cg, 2cm, gds, 2gq, 2ij, 2jw, 21k, 

21z, 2r1, 2tm, 2yh, 2yi, 2hk, 2cs, 2bv, 2mk, 2xa, 

2yx, 2ar, 3ad, 3ap, 3hi, 3ef, 3kb, 3wm, 3hs, 3h1, 

3a1, 3hd, 3tm, 3b1, 3bm, 3bp, 3jk, 31p, 3qh, 3xo, 

3yx, 3ef, 3bq, 3ak, 4an, 4cm, 4rb, 4bg, 4kb, 

ó, hr, 5ay, 5 v, , 5 g, 5do, 5bg, 5ku, 51f, 6ag, 

6b 
UNITED STATES. -lyd, 5tm, Sah, 5aad, Sacl, 

5cs, 5ef, 5ji, 5amd, 5ft, 5jf, 6ahg, 6acc, 6ajl, Galt, 

()non, 6aus, Gawt, 6bav, 6ahp, Gart, 6axu, 6akm, 

6ad, Gaid, 6aij, 6amm, 6ajm, 6ajn, óakx, 6alz, 

6ani, 6amn, 6anp, Gaps, 6ael, 6arn, 6aws, 6azq, 

6ael 6ham, 6hgc, 6hhz, 6bbv, . 6h1s, 6bav, 6bwi, 

6bpg, 6bav, 6hwc, 6huv, 6bil, 6hjd, 6hq, 6hfg, 

6bcj, 6hcn, 6hgc, Gbjx, 6hqs, 6htd, 6htm, 6bvo, 
amp, 6hvy, 6hwl, 6hxc, 6bc1, 6hes, amp, 

Gbvg, 6hhq, óhgv, 6ch, 6chl, 6cgk, 6ckv, 6cmg, 

6cmg, 6cof, 6cqa, 6csx, 6ctd, 6cul, 6cvq, 6cvw, 

6cto, 6cah, 6crs, Echo, 6ct, 6cj, 6cm, 6ciiv, 6ckv, 

6ccv, 6cc1, 6cgw, 6cmg, 6cnc, 6dag, 6daj, 6dap, 
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Throw a switch 
and charge 

your batteries 
Nowadays, charging a battery with a Tungar has be- 
come as easy as turning on a light. Just throw a switch 
-and charge your batteries. That's all there is to it if 
you have a Tungar permanently installed. 

The batteries themselves may be placed in a cabinet, 
or down in the cellar. And, at night, when you sign off, 

all you have to do is throw a switch -to the right for 

"A" batteries, to the left for "B." It's no more bother 
than switching on a light. 

REG-. U.S. PAT. OFF. 

[BATTERY CHARG ERI 

Tungar -a registered trademark -is found only 
on the genuine. Look for it on the name plate. 

A permanent con - 
nection hook -up 
is fully illustrated 
in the instruction 
book accompany - 
ing each Tungar. 

Tungar causes no radio inter- 
ference. - 

It cannot blow out Radio - 
trons. - 

An overnight charge costs 
about a dime. 
Tungar is the original bulb 
charger. It is a G -E product 
developed in the Research 
Laboratories of General Elec- 
tric. 
The 2 or 5 ampere Tungars 
charge 2, 4 and 6 volt "A" 
batteries, 24 to 96 volt "B" 
batteries in series: and auto 
batteries, too. No extra at- 
tachments needed. 

East of the Rockies 
2 ampere Tungar, $18 
5 ampere Tungar, $28 
Trickle Charger, $12 

(60 cycles -110 volts) 

Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 

GENERAL ELECTRIC 

Capacity 
.00035 

PRICE 

$250 

CONTINENTAL Lo Loss 
CONDENSERS 

The low dielectric losses, exact capacities and mechani- 
cal perfection of Continental condensers make them the 
logical choice where fine reception is appreciated. 

Continental (Single) .00035 $2.50 
Continental (Double) .00035 $5.00 

(Specified in the Davon Bass Note Receiver) 
If not at your dealer's, write Condenser Headquarters 

GARDINER & HEPBURN, Inc. 
611 Widener Bldg., Philadelphia 

All Specified Parts 
FOR THE 

World's Record 
Super 9 and 10 

Send for free catalog of all the parts needed for 
these marvelous receivers that have made four 
world's records. We have in stock complete sets 
of the exact parts used by the designer in his 
original receiver. Verification of records sent 
upon request. Write today! 

THOR RADIO CO., 
318 Crilly Bldg. Chicago 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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Blue Prints 
FREEW rite for a complete description [ of the Peer of all receivers -the 

World's Record Super 9 -the wonder receiver 
that holds 4 fully verified World's Records for 
distance. The World's Record Super 9 is one of 
the few receivers to bring London into Chicago 
during the last two International Contests. 
Thousands of testimonials hail the World's Rec- 
ord Super 9 as the marvel of Radio. Write for 
free list of records and testimonials today! 

Easy to Build 
You can build an exact duplicate of the original 
World's Record Super 9 by following our Blue 
Prints. Building instructions complete in every 
detail with each set of Blue Prints make it easy 
for anyone to build this remarkable receiver 
with perfect success. Complete Building in- 
structions and Blue Prints $5.00. Remit with 
order or we will send C. O. D. 

Mail the Coupon 
Today! 

M -S SYNDICATE 
Box 2131 Cleveland, Ohio 

11 -5 SYNDICATE, 
Box 2131, Cleveland, Ohio 

Please send me free literature and verifica- 
tions of the records made by the World's 
Record Super 9. 
Am enc.osing $5 for Blue Prints, etc. 
Send me Blue Prints. etc., C.O.D. 

NAME 

ADDRESS 

The Best Loop 
At Any Price 

Unmatched In Reception 
and Appearance, Too 

For REAL RADIO ENJOYMENT, you can't 
buy a better loop aerial 
than the NEW THOM- 
AS. 
Beautiful hand rubbed, 
dark walnut finish 
harmonizing with any 
furniture. Designed for 
any set with .0005 con- 
denser (one or more 
stages of Radio Fre- 
quency). Turns on 6" 
radius. Fine for con- 
soles, fireplaces, and 
small spaces. 180 de- 
grees directional con- 
trol. Collapsible. 54 
strand, silk covered 
Belden wire. Many 
other exceptional qual- 

ity features. Guar- 
anteed against me- 
chanical or electrical 
defects. 

By actual comparison it leads them all. 
Exceptionally priced at $7.50 

West of Rockies, $8.50 
Ask Your Dealer or Send Money Order Direct. 

Agents, Jobbers and Dealers, Write. 
IDEAL PRODUCTS COMPANY 

Manufacturers of Thomas Loops 
213 North Desolaines St.. Chicago, Ill. 

ERLA CRYSTALS still reign supreme for use in any cir- 
cuit employing a moat detector. Super -sensitive, perman- 
ently adjusted, assuring full volume at all times. Ideal for 
reflex sets. 
Buy this better crystal at your dealers. If he cannot supply 
you we will send it prepaid to any city to the United States 
for only $1.00. Electrical Research Laboratories, 2500 Cot- 
tage Grove Avenue, Chicago. Ill. 

6dcf, Gdaa, Gdbl, 6dah, 6d1, 6dcf, 6dat, 6dck, 6dcq, 
6eb, Gex, Gea, Gfz, 6fq, 6fm, Ggoc, 6hv, 6hm, 6hb, 
6ibm, Gih, Gif, Gjn, Gjs, 6jy, 6jx, 6ji, 6kb, 6km, 
6lcy, 61cq, 61cí, (m1b, 6oi, Goa, 6pr, Gpm, 6ob, 6qu, 
6qr, Gqv, Ern, Gts, 6rd, 6rj, Gsq, 6sv, Grp, 6ta, 
7df, 7do, 7ge, 7h11, 71q 7tk, 7wu, 7xf, 7cs, 7aaj, 
7ay, 7cm, 7hg, 7kf, 7af , 7vh, 7ttn, 7ge, lek, 7pt, 
lit, 71q, 7tk, 7wu, 71a, 9doq, 4ft, 6adt. 

HAWAII. -Gaff, 6aje, Gaxw, 6ajc, 6ajl, 6bdl, 
(dole, Gcst, Gclj, 6dcf, bisa, Groe, 6abw, kfuh, kio, 
can, fxi, Goa. 

NEW ZEALAND. -lao, lag, lac, lax, lfg, lio, 
laa, lfu, 2ac, 2ak, 2aq, 2bx, 2cg, 2gj, 2xa, 3ai, Sad, 
;af, 3am, 4aa, 4ac, 4al, 4ax, 4av, 4ag, 4ar 4ak, 4am, 
-lai, 4as. 

ARGENTINE. -aa8, bai, dh5, fh4, ga2, cb8. 
PHLIPPINES. -lar, lat, lau, lcw, lfr, lhr, 

lbd, ldl, lhr2, Imo, 3aa, cd8, 8hr, aj2, wucb, 2px. 
FRENCH CHINA. -8em, Sag, 8gg, 8zw, lego, 

-Ito, 8flo, Sir, 8xx. 
FRENCH INDIA. -Sqq. 
BRAZIL. -2ab, lab, lac. 
CANADA. -5go. 
STRAIGHTS SETTLEMENTS. -2se; BORN- 

EO, sk2. 
MISCELLANEOUS. -Many U. S. Naval sta- 

tion. NPO, MPM and other commercial stations. 
If your call is here, please send a card I will 

QSL, QRH, QSB, QRK etc. 

SR -FMH, J. FREDERICO MEJIA, 14a Ave- 
nida Norte, 21, San Salvador, Rep. of Salvador, 

C. A. 
U. S. A. lajm, lawe, lbhs, Iccz; 
2amq, 2apv, tau, 2aw, 2awq, 2ayj, 2ck, 2ih, 2cx1, 

2nz, 2fx, 2sc, 2sj, 2uo. 
3aig, Sade, 3asw, 3hlz, 3j1, 3kw, 3xg, 3yp. 
4bk, 4gi, 4it, 4iz, 4qb, 4qbv, 4s1, 4tkb, 4wb, 4wj. 
Saab, Sash, 5at, 5dh, 5fa, 5gz, 5uk, 5ux, 5ik, 5zg, 

5zu. 
Gahh, Gasa, 6cdu, 6chl, 6ct, 6u1, 6cuw. 
8aay, Saz, 8hde, 8boy, 8hzt, 8bfv, 8ccs, Hero, 8chx, 

8cuz, 8dbb, 8dmz, 8dne, 8ex, 8nn, 8szt. 
9acx, 9atq, 9auv, 9bff, 9buj, 9bvp, 9cet, 9cw, 9cyw, 

9dez, 9dkg, 9dpw, 9dte, 9dvt, 9eea, 9ei, 9ekn, 9elb, 
9elt, 9ft, 9if, 91un, 9mn, 9gab. 

Misc: fw, icc, glq, npg, npi, nem, nxf, ur, wiz. 
Crd for crd OM ; send fr urs. -QRK SR -FMH on 

78 meters? 

G -6AP, ARTHUR C. PORTER, la, Manor Road, 
Brockley, London S.E. 4, England. 

U. S. A. 1ff, lzk, lawe, lbvl, laci, lae, lag, 
laep, lafw, Idl, lmj, lrf, lbqt, lch, laay, lala, 
lblb, leu, leib. 

2ccx, 2xaf, 2ahm, 2bk, 2cy, 2atc, 2atz, 2b1, 2crb, 
2bb, 2apv, 2axq, 2mm, tow, 2md, 2ctu, 2cxl, 2cyx. 

3afq, 3blc, 3bva, 3fc, 3agc, 3cjn, 3bnf, 3hq, 31w, 
3bur, 3bwt, 3wf. 

4at, 4b1, 4hu, 4c1, 4ef, 4s1, 4hr, 4pi, 4uh, 4pk, 4qj, 
4wq. 

5ni, 5zai. 
ficha, 6cqa. 
7111, 7bde. 
8ada, 8aly, 8kf, 8bdf, 8bof, Scug, 8cax. 
9wa, 9cxc, 9brg, 9dpj, 9egh, 9ekf, 9za, 9eji. 
Canada: leo, ldd, lar, lax, larq. 

CHARLES JUSTICE, 433 So. Seventeenth St., 
Columbus, Ohio 

Argentina: rafl. 
Australia: a -2tm. 
Brazil: bz -lan, bz -law, bz -lbi, bz -2ag, bz -2aj, bz- 

2ao, bz -5ab, bz -sad, bz -9qa, bz -spc. 
Cuba: q -2mk, q -8kp. 
Chile: ch -2ah, ch -2ar, ch -21d, ch -3ij. 
Canal Zone: cz -99x, ez -fr5, cz -nba. 
Dominican Republic: hik. 
Ecuador: gh -lfg. 
England: 6 -2kf, g -2nm, g -5dh, g -6yd. 
France: f -8kf, f -8jf, f -8jn, f -8yor (QRA ?) 
Hawaii: hu -6buc, hu -fxl. 
Italy: i -leo. 
Jamaica: jm -2pz. 
Mexico: m -laa, m -laf, m -lg, m -lj, m -lk, m -ln, 

m -5b, m -5c, m -9a, m -jh, m -xc5i (QRA ?) m -xcd, 
m -xda. 

New Zealand: z -lao, z -lax, z -2ae, z -2ac, z -2xa, z- 
3ak, z -3am, z -3ar, z -4ac, z -4am, z -4ay. 

Porto Rico: pr -4ja, pr -4je, pr -4kt, pr -4sa, pr -4ur. 
Uruguay: y -lcd, y -2ak. 
Misc.: nits, piss, rxy, age, fw, wnp, kghb, voq. 
Any of the above who by not reed a crd, pse qsl. 

U-8BAD, K. TROST, 10 E. Walnut St., Tippe- 
canoe City, Ohio. 

a2cs, a3ef, a3bk, a2hk, a2yi, a2bb, a4cm, a5kw, 
a2tm, a7aa, a3hd, a4an, a5bg, a3em, a3en, a2sh. 

bzlah, bzlac, hzlsq, bzlia, bzlan, bz2ws, bz2ab, 
bzlib, bz5ab, bzlar, bzlam. 

ch3ag, ch9tc, ch21d, ch3ij. 
f8jn, f8ww, f8dk, f8yor, f8cs, f8bx, f8zo, f8rbp, 

f8tk, f8gm. 
fi8qq, fm8ma, fm8mb. 
g6lj, g6nf, g5hs, g2it, g2nm, g21z, g2od. 
ilgw, ilno, tlor, t1er, ilrm, ilau. 
j-]sh. 
mlb, mlaa, m-jh, m9a, mlj, min, mlg, mlk. 
m-cyy, n-ow3, oa3b, q2jt, q8kp. 
rfh4, rafl, rhal, reb8, raa8. 
z4ar, z2ac, z2xa, z3af, z4ac, zlao, z2ae, z4xa, z3lf, 

z4aa, z4am, zlax, z2gc. 
smyy, smzs, ska, sgc. 
ntt, gdvb, ghlfg, n-xa, pcj, kflt, kegk, kfuh, pr- 

xyr, voq, wnp, vyg al7kx. 

U -7PH, U -7ABV, LEO SANDS, 2119 McDougall 
Ave., Everett, Wash. 

nz2ag, a3h1, oa5m, oa6n, fc8em, tuk, rrp, rdw. 
wiz, wddo, au7hh, kel, rxy, bb3, kft. 
nads, nkf, npo. 
barn, buy, dx7, dm2, ho, och, ma, ]p. 
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ew! 
Crackle Surface 

ACE 
HARD RUBBER 
PANEL 
of highest insulating effi- 
ciency with a distinctly 
attractive surface finish. 

In regular ready -cut sizes: 
7x10 7x18 7x26 
7x12 7x21 7x30 
7x14 7x24 

Popular prices. All dealers. 

Made by the makers of the 
famous RADION PANELS. 

Write for price list. 

American Hard Rubber 
Company 

1 1 MERCER ST., NEW YORK 

NOW -ANY SET CAN GET 

LOW WAVE 
Stations -Amateurs 

Experience a new radio thrill{ 
Explore the short waves on which 
super -power stations are experi- 
menting daily and amateurs are 
talking from all parts of the globe. 
Enjoy a new radio delight with the 

SUBMARINER 
Converts Any Set Into 
a Low Wave Receiver 
Gets the Short wave Expert - 
ment Stations broadcasting on 
91 meters, 63 meters. etc., 
and a wide band of Amateurs' 
Stations. 
Price, $15. No extras needed. 
Anyone can attach In one min- 
ute, ready to operate. 

Everywhere - 
a Sensation! 

No jumble of stations in the low waves -no disagreeable 
noises. Ideal for summer reception. Hear KDKA talking 
to Europe. Listen to an A. R. It. L. operator speaking to 
Australia! The low -waves abound with new wonders and 
strange voices from far -off places. The SUBMARINER 
brings them all to you. Send for tisis marvelous new in- 
strument today. Sent post- 
paid upon receipt of $15, or 
C.O.D., plus postage. State 
type of detector tube In your 
set. Money back if not de- 
lighted. Order at once. 

ORDER DIRECT 
MONEY -BACK 
GUARANTEE 

J. M. P. MFG. CO. 
Dept. 115 -X Milwaukee, Wisc. 

You can be quickly cured if you 

Send Send 10 cents for 288 -page book on Stammering and Stuttering, "Its Cause and Cure." It telle how I cured myself after stammering 20 yrs. B, N. Bogue, 6963 Bogue Bldg., 1147 N. Ill. St., 
Indianapolis 
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l uipllpinu,lnlllllll111II III IIIII lllllllnlllnilnllnnnll1101u lllnn111I1 lllllllillililnulpnln llll uwuunninnnmnuniuwmnnninwmmummnumnnunnin1nnmmuwmnunimm11unmuuuunuum, 

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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An improved A. F. 
Amplifier 

(Continued frolla page 830) 
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USE OF THE CHOKES 

The choke coils play a very important rôle 
in the operation of the amplifier. They are 
designated in the circuit diagram (Fig. 1.) 
L is a radio -frequency choke which finds it- 
self in the plate circuit of the detector tube 
when the amplifier is connected to the re- 
ceiving set. It offers free passage to audio - 
frequency currents but obstructs the flow of 
the radio -frequency currents, which are 
forced to take the path through the by -pass 
condenser, C. The radio -frequency currents 
are thus kept in the plate -filament circuit of 
the detector tube, where they belong, and 
cannot enter the amplifier circuits. The 
audio- frequency currents, however, are not 
hindered in their passage from the output of 
the detector tube into the amplifier. 

It is as desirable. to "tie in" the audio -fre- 
quency currents as it is to keep the radio - 
frequency cufrents in their own circuits. 
Consequently, this amplifier employs two 
audio -frequency chokes in conjunction with 
two by -pass condensers, so that each circuit 
is made independent of the next. These 
chokes do not obstruct the normal flow of 
plate current nor cause a drop of voltage 
worth mentioning, but their impedance to 
audio-frequency currents is high enough to 
effectively block the passage of the latter. 
The A.F. choke Ll connected in the detector 
"B" battery lead, (post 3 in Fig. 1), does 
not prevent the A.F. currents from passing 
through the audio amplifier, bût it does 
keep them out of the "B" battery, which is 

common to all tubes. They are by- passed to 
the filament of the detector tube through the 
condenser Cl and post 2. 

The other A.F. choke (also L1) is con- 
nected in series with the "B" battery lead 
for the first audio amplifier tube. Its 
function is the same ; the A.F. currents are 
kept out of the "B" battery circuit and by 
necessity pass through the condenser Cl to 
the filament of the amplifier tube. Thus,_ 

these currents are confined to the circuit 
consisting of the plate of the first amplifier 
tube, the primary winding of the first audio 
transformer, the condenser, Cl, and the fila- 
ment. 

The choke, L2, is known as an output im- 
pedance and its combination with the con- 
denser, C2, keeps the audio -frequency cur- 
rents from the Output of the, last amplifier 
tube from getting into the "B" battery cir- 
cuit and also prevents the normal plate or 
"B" battery current from passing through 
the loud speaker. As with the other type of 
A.F. chokes, the resistance of L2 to a direct 
current is comparatively small, so the plate 
current has free passage. The A.F. cur- 
rents, however, cannot pass through the 
choke. Instead, they take the path through 
the condenser, C2, the loud speaker, and 

back to the filament of the last amplifier 
tube. The advantages of this combination 
(L2 -C2) are three -fold : It prevents coup- 
ling between the amplifier tubes through the 

common "B" battery ; it keeps the plate 

current out of the loud- speaker windings, 

where this would have a tendency to place 

limitations on the movement of the driving 

unit of the loud speaker ; and it protects the 

windings from "B" current, which if exces- 

sive, as it is when a power amplifier tube is 

used in the last stage, might cause them to 

burn out. 
It is obvious that the use of these different 

types of chokes has resulted in an amplifier 

with independent circuits beyond the in- 

fluence of each other. 
is e 

detector 
rocir the 

of the receiving set 
amplifier, both amplifier stages are isolated 
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164 PACES OF 1927 BARGAINS 
The new 164 -page 1927 edition of the Barawik Builder's Guide is now 

ready. This is the book that hundreds of thousands of radio enthusiasts 
turn to when they want the latest and best in radio at big discounts. It's a 
handy and most reliable radio reference guide. Keep up to date by utiliz- 
ing Barawik service. It will help you to solve many a radio problem as well 
as saving you tremendous sums on the very things you need and use most. 
You want the latest -We have it -at bargain prices, too. 

The new Guide is brimful of the best approved standard radio sets. 
parts and kits, at savings that will appeal to the thrifty. Profusely illus- 
trated with reliable guaranteed goods at tremendous savings. Be sure to 
get your copy before you spend another cent for sets, parts and radio 
supplies. 

VALUABLE INFORMATION FREE 
Complete Parts for All the Newest Circuits 

In every issue of RADIO NEWS and other radio magazines you will find 
the newest circuits of the world's greatest radio engineers. You will want 
to build these sets from the parts specified. BARAWIK service keeps up to 
date on all the new wrinkles. The new BARAWIK Guide is brimful of val- 
uable information. We have the specified parts for all the new circuits, 
complete, ready to ship you the instant your order arrives. Take advantage 
of this unequalled service. Get what you want -quick -at a big saving. 
No order too large or too small for us. 300,000 fans thrive by using 
BARAWIK service. We can please you, too. Get your free copy of the 
complete 164 -page Guide for 1927 NOW. Delay means loss to you. 

Special Amateur Section -Short Wave Equipment 
Another new Barawik idea is the Amateur Section under the direction of F. J. Marco, 

9ZA, wherein is presented for the first time a complete line of short wave receivers, 
transmitters and all the necessary amateur equipment so dear to the amateur experi- 

menter -all at bargain pr es. Don't miss the 
opportunity to look into this inviting field. 

Get Your Free Copy To- day -NOW 
To everyone mailing the coupon or writing 

us a letter or postcard we will mail free the 
new 1927 Barawik Radio Guide, with its 164 
pages of everything interesting for the Radio 
fan. Never in the history of radio has such a 
tremendous collection of radio supplies been 
presented to the public. Build the set of your 
dreams now. Get the things you have always 
longed for. You can do it, for our low prices 
will make the most expensive articles reason- 
able in price. 

Mail Coupon Now. Get this Guide into your 
hands before you buy another part. It will 
mean money in your pocket. Write today; al- 
so please send names of other radio fans. 

WORLD'S FINEST LOUD SPEAKER. 
GENUINE -- 

"ENSCO" 3^ CONE KIT 
ONLY ro,oÇ 

a G10ó 
. 

NO THE SOLUTION Or THE PERFECT 
DISTORT1OÑ LOUUSPEAKERPROSLEM IIDEL1TY 

95,CSoíecoi thadingr + 
rs 

Kit includes famous "ENSCO" cute unit, the only 
direct -drive. distortlonless unit for large cones; 
Alhambra Fonotex for big cone, with brass apex, 
two Sepia Prints showing cabinet or simple stand 
construction. All necessary instructions. 
Iiuy this wonderful speaker under our absolute 
guarantee. Your money back if you are not con- 
vinced that it is the finest reproducing medium ob- 
tainable at any price. .It works cn any set, with 
ordinary Tubes or with Power Output. 

12(' \I()NIt()1; ST., ('HI('A(.(1, l'. S A. .\ \II: 
tunRESS 

FRIEND 
/INN OM 

MAKE YOUR OWN THREE FOOT CONE 
SPEAKER IN LESS THAN AN HOUR. Complete 
parts furnished in kit form. We guarantee this 
speaker the equal of any manufactured cone speaker 
at any price. 
With this THREE FOOT CONE SPEAKER you 
hear all the tones. It brings out the true depth and 
beauty of orchestral and instrumental music. Can be 
operated softly for Living Room Music or Full Vol- 
ume for dancing, and without trace of distortion. 

SEND NO MONEY!.. --- -r..- 
ENGINEERS' SERVICE CO.. 
25 Church St., (Desk N) New York City 

Write your name plainly as indicated below, then mail 
and complete kit will be forwarded to you. Just pay 
postman $10.00 upon delivery. 

NAME 

ADDRESS 

KELLOGG Radio 
Flawless Reproduction 

BLUE PRINTS (3 Full Size) 
POWERS -CASEM SET 

$1.00 at Dealers or By Mail. 
NATIONAL RADIOPRINT CO. 

Seem 406 200 Broadway, New York 
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The 
Everglades 

Miami, Florida 

NOW OPEN 
Miami's Beautiful New Apartment Hotel 

on Biscayne Boulevard 
Overlooking City Park and Biscayne Bay 

A 17 -Story Fireproof Structure affording hotel accommoda- 
tions of the highest character ; also housekeeping apartments 
of 1, 3 and 4 rooms, completely equipped with daily maid 
service. 

A FRED F. FRENCH PROPERTY 

WILLIAM M. GALE, Manager 
Illustrated Booklet Upon Request 

Illffl(Lplion 
with FITARSIThutemse 
oryoura[aney.liack! 

That guarantee shows how certain we 
are that the wonderful new EF- 
PARSEE Antennae will increase 
the power, range and selectivity of 
your set. The scientific design of 
this marvelous device, built on an 
entirely new principle with two 
specially made condensers, practi- 
cally eliminates static and interfer- 
rnne. 

Don't Imperil Your Life 
\1'hy clutter up your home with ugly 
outside wires or masts? why take 
a chance of death by a fall when 
erecting or repairing an outside 
aerial? Why deliberately attract the 
deadly lightning that may kill your 
whole family and burn your home? 
Duet buy your EFFARSEE Antennae, 

shove it under a rug or put it in the attic, and enjoy 
perfect safety and get 50% better reception. No trouble 
-installed in 30 seconds - Blasts forever. Radio manufac- 
turers find it ideal for testing sets. Approved by Radio 
News, Popular Science, Popular Radio and other prominent 
Radio Magazines. Thousands of enthusiastic users. 

Send No Money 
Order your EFFARSEE Antennae today. at the special price 
of $ +.00. If it does not improve the performance of your 
set at least 50 %g, return it and we will refund your pay- 
ment in full. Send no money -just your name and address. 
We'll send your EFFARSEE Antennae at once, and you 
can pay $4.00 to the postman on delivery. Remember, you 
take ABSOLUTELY NO RISK. 

FISHWICK RADIO CO., 
Dept. 51 133 Central Parkway Cincinnati. Ohio 

1 - _;; 
Eggii 

ESPECIALLY RECOMMENDED 
Radio set designers are constantly recoin - 
mending the use of the Type B.M. Jones 
MULTI -PLUG illustrated above; Radio 
News hookups feature the Jones ñiUL- 
TI -PLUG. Its use eliminates binding 
posts, as it is the one master plug for 
seven connections -two for the A bat- 
tery, three for the 11 batteries and the 
ground and aerial wires. 

Complete with 4 ft. Cable $3.50 
Complete with S ft. Cable $4.50 

At your dealer or write to us direct. 

MIII4F LUG 
THE STANDA4 , CONNECTOR 

HOWARD B. JONES 
618 S. Canal St., Chicago, Ill. 

Ils. r 

World Radio 
Storage "B" Battery 

12 Cell -24 Volt r. 
Proved value. Thousands of users find reception almost 
magical. Clear, true power - instantly and unenuingly. Wise 
economy. Sturdy construction -Solid Rubber Case protec- 
tion. Recharged for almost nothing. Endorsed and listed as 
standard by famous Radio institutions including Pop. Radio 
Laboratories, Pop. Sci. Inst. Standards, Radio News Lab. 
Lefax, Inc. and other Radio authorities. What more need 
be said? Extra Offer: 4 Batteries in series (96 volts) $10.50. 

Send No Money dust state number wanted and we will ship 
same eay order b received by exprent 

C. O. 
caD. sh 

Pay .der. 
Remember-you 

after examining batteries. lí% discount 
fur cash with order. Remember -you save 5U, '.;. on World 'Batteries. 

1219 So. Wabash Ave. Dept. 75 Chicago, Ill. 
Makers of the Famous World Radio "A" Storage Battery 

Prices: 6 -volt, 100 Amp. $10.00; 120 Amp. $15.W 140 Amp. $13.00. 
AU equipped with Solid Rubber (sass. 

0,3 
Set your radio dials at 288.8 meters for theWorld Storage Bat- 
tery Station WSBC. Varlety- NewTalent- Always Interesting. 
Jonas Sui.i.ivaN- Director and Announcer -"Chi-CAW-go" 
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RADIO DEALERS 

Shows all the newest parts, circuits 
and kits -all the hard -to -get items that 

Iset- builders demand. 12 -hour ship- 
ments -extra -good discounts. 

Mail the coupon. 

Send catalogue. 

Name 
Address 
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from each other, and the loud speaker is 
virtually "floating" in its own condenser - 
coupled circuit. 

USE OF OTHER PARTS 

As previously mentioned, the output jack, 
J, automatically controls the filament circuit 
of the amplifier. At the same time it forms 
the output connections for the loud speaker. 
The automatic filament controls, R1, as ex- 
plained, should have the correct values for 
the tubes employed. It is a good idea to 
have a number of different types on hand, 
so that vacuum tubes of different voltage 
and current requirements can be used at any 
time. 

The variable resistance, R, has a range 
from 0 to 500,000 ohms and constitutes a 
volume control. However, its variation also 
alters the "distortion curve" of the first 
transformer and so is rather effective in ob- 
taining reproduction most satisfactory to the 
builder's own ears. 

Both of the audio transformers used are 
of the new type, with large iron cores and 
high- impedance primary windings. These 
give the best results and therefore should be 
used. 

Earlier in this article it was mentioned 
that, in most cases, distortion in audio -fre- 
quency transformers is due to coupling 
effects or overloaded tubes. The amplifier 
described here is so designed that coupling 
effects are eliminated. 

Now let us consider the question of over- 
loaded tubes. Generally speaking, a tube is 
overloaded when the grid voltage becomes 
positive. To put it more clearly, we can as- 
sume that the grid of the tube has a certain 
negative voltage impressed on it, either from 
the negative filament connection or from a 
"C" battery. If at any time the positive value 
of the signal voltage exceeds the negative 
voltage value on the grid of the tube, the 
grid "goes positive" and is considered over- 
loaded. 

At any such time the tube is operating on 
a very unsatisfactory portion of its charac- 
teristic curve, is drawing excessive plate cur- 
rent and is not passing on faithful reproduc- 
tion of the variations put into it. It is 
obvious that the most distortion would be 
evident when the signals are loud or when 
the signal voltage is of a large value. It is 
also true that the most distortion will be 
noticeable at certain definite audible fre- 
quencies, and these are generally those most 
favored by the amplifier. 

"C" BATTERY VOLTAGES 
The important thing is to keep the nega- 

tive voltage value on the grid of each ampli- 
fier tube high enough so that the grid can- 
not go positive, even on very loud signals. 
Naturally the signal voltage impressed on 
the grid of the second amplifier tube will he 
greater than the voltage impressed on the 
first. Therefore, it is necessary to use a 
higher negative voltage on the second tube. 
It is usually considered satisfactory to con- 
nect the grid return from the first tube 
directly to the negative side of the filament, 
and use a "C" battery on the grid of the 
last tube only ; the idea being that sufficient 
negative voltage is supplied by the "A" bat- 
tery. This may or may not be so. At any 
rate, it is a gamble. The output from the 
second detector in a superheterodyne set call 
easily be of sufficient voltage to swing the 
grid of the first audio -amplifier tube to a positive value, unless a "C" battery is used This is why the separate "C" battery leads 
are shown in the audio amplifier described. 

There is only one good way to determine 
if the "C" battery voltage is correct, and that is by checking up the output of each amplifier tube by connecting a milliamrneter 
in the plate circuit ; it can be inserted be- tween the P post on the tube socket and the wire that normally connects to this post. With the set and amplifier in operation, the milliammeter will indicate the flow of plate 
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current in the circuit in which it is con- 
nected. The loudest local station should be 
tuned in. If there is any change in the 
plate current as indicated by the milliam- 
meter, overloading and distortion are taking 
place. If the milliammeter needle kicks to 
the left, (shows a decrease in current), 
more "C" battery is required. If the needle 
kicks to the right, the "C" battery voltage 
should be decreased or the `B" battery volt- 
age increased. Carry out this test on both 
tubes. When the voltage values are correct 
there should be no perceptible movement of 
the milliammeter needle from its plate -cur- 
rent reading position. 

No specific "B" and "C" battery voltages 
can be given as these are dependent on the 
type of tubes employed. One is safe in fol- 
lowing the voltages specified by the tube 
manufacturer. 

Another way of determining the ap- 
proximate "C" voltage is by use of the 

B 
simple formula - = C, wherein B is the 

2µ 
plate voltage. and tt ( "mu ") the amplification 
factor of the tube employed. 

It is always advisable to employ a semi - 
power or power tube in the last stage. In 
many cases, particularly if the output 
energy of the receiver is large, it is an ex- 
cellent idea to use a semi -power tube in the 
first stage also. An amplifier utilizing two 
semi -power tubes, or one semi -power tube 
and a power tube in the last stage is, not 
very susceptible to overloading ; while it is 
quite an easy matter to overload a standard 
6 -volt, /- ampere (storage -battery) tube. 

.o1nm1m,111, 

NOTICE TO READERS: 

ACOMPLETE set of full -sized 
blueprints for this Amplifier 

may be obtained by sending $1.00 to 
the Blueprint Department, RADIO 
NEWS, 53 Park Place, New York, N. 
Y., specifying Set No. 5. These blue- 
prints may be placed upon the panel 
and sub -panel, forming templates for 
drilling and locating the apparatus, as 
well as wiring guides. 
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Broadcasting Weather 
Maps 

(Continued from page 791A) 
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;`The receiving apparatus, which listeners - 
in may use in the place of a loud -speaker, 
has a cylinder rotating with the same speed 
on which is fixed a piece of paper covered 
by a sheet of carbon paper. The arriving 
impulses, transformed by a tube from al- 
ternating into direct current, move the an- 
chor of a relay that again moves the an- 
chor of a local relay operating a pin. The 
latter presses through the carbon paper upon 
a sheet of blank paper on the cylinder ac- 
cording to the electric impulses, thus re- 
peating the drawing transmitted. 

"The pressure naturally must not be too 

strong ; otherwise the paper would tear. 
Difficulties were encountered in the begin- 
ning in drawing a continuous line, but by 

heating the pin electrically from 80 to 100 

degrees Centigrade this difficulty was over- 

come. The chart broadcast in this man - 

ner shows the isobars, the regions of high 

and low pressure, and the height of the bar- 

ometer. 
"The broadcasting station of Hamburg, 

it is said, is now also planning to broadcast 

weather charts regularly in this manner, 

and from the Government station at Nord - 

deich, it is reported that small weather 
charts have frequently and successfully been 

transmitted to ships with a minimum of 

power across distances of 4,000 to 5,000 

kilometers." 
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$ 75.00 
WEEK 

BUILDING 
RADIO SETS 

in your spare time 
Join the Radio Association of America. Learn how to 
build and repair radio sets. The Association will train 
you -start you out in business if you wish. Be the radio 
"doctor" of your community. $3 an hour upwards easily 
made. Radio offers you a big money- making opportunity 
right now. 

EARNS $500 IN SPARE HOURS 
"I have at last found myself," writes Lyle Follick, 

Lansing, Michigan, "I have already made over $500 
building radio sets after working hours." Werner Eich- 
ler. Rochester, N. Y., writes, "I have made over $50 a 
week in my spare time." 

Our members are starting radio stores, increasing their 
salaries, securing better positions, passing radio oper- 
ator examinations, earning big money for the most en- 
joyable kind of spare -time work. 

WHAT A MEMBERSHIP MEANS 
A membership in the radio Association of America 

gives you the most up -to -date and thorough training in 
the Science of Radio. 

You're taught how to build and repair all kinds of 
sets. You're given the training you need in preparing 
for a Licensed Radio Operator's examination. You re- 

ceive the Pris liege of b tying 
parts at wholesale prices. 
You're helped to make money. 

JOIN THE ASSOCIATION NOW 
If you're interested in Radio for either pleasure or 

profit, join the Association without delay, because we 
have a Plan whereby your membership may not -need not 
-cost you a cent. Only a limited number or these mcin- 
berships are acceptable. Write now for details. Write be- 
fore it's too late. 

This Association has prepared a beautiful book thai 
gives figure -facts regarding the profit possibilities or 
the Radio Industry, the purpose of the Association, and 
the details of the Special Membership Plan. 

MAIL THIS COUPON 
} 

RADIO ASSOCIATION OF AMERICA 
Dept. RN- 1-4513 Ravenswood Ave.. Chicago 
Send me your book and details of your Special Mew - 

bershlp Plan 
Name 

Address 

City State 

BUY 
BATTERY 
CAPA- 
CITY Thomas Battery Combination 

JACK SAGINARIO 
Bronx, N. Y. City 

I am very glad I was 
recommended to your 
battery as I get twice 
the volume. I will al- 
ways recommend it to 
my friends. 

JULIUS R. BROWN 
New York City 

I have used Thomas 
Batteries for twenty - 
two months and will 
always recommend it 
to the next person as 
being the "goods." 

HIRAM MORGAN 
Beloit, Wisconsin 

I guess the best ap- 
preciation I can show 
is to enclose check for 
one of your 100 Amp. 
hour batteries as ad- 
vertised in the Radio 
Magazine. The one I 
got some time ago 
from you is Perfect 
and giving excellent 
continuous service. : r 

All prices for Domestic Shipments 
only -Export price 15 percent ad- 

ditional. Prices other sizes 

and auto batteries on re- 
quest. 

BUY 
BATTERY 

CAPA- 
CITY 

THIS "A" BATTERY 
100 Amp. hour "A" Battery, standard rate. 6- 
Volt capacity absolutely guaranteed-will operate 
Average 5 tube set for a month or more on a 
single charge. Solid rubber compartment case. 
lead coated handle. Non -corrosive terminals. 

GUARANTEED 2 YEARS 
OVER 18,000 SATISFIED CUSTOMERS 

AND THESE "B" BATTERIES 
Standard, high power, maximum service, 45 -Volt . "It" 
batteries. Seamless cells. Built of best "13" battery 
Materials, None better at any price. 

ALL FOR $13.98 
Shipped direct from the factory- promptly, No delays - 
1 :very battery fast). NO ADVANCE PAYMENT RE- 
QL'IR.ED. Simply order -and ive will ship by express and 
you examine batteries at express office to your heart's 
content Pay the expressman $13.98 plus express charges 
If you decide to take them. 
If you prefer to remit with order -deduct 50 cents. 
These "A" and "It" batteries can be purchased separately. 
"A" Battery (Saine as above) $10.50. "B" Battery 
(Sanie as above) $2.50 each. 

THOMAS BATTERY CORP., 
507 0th , N. Y 

Gentlemen: I 
St. 
am enclosing 

City 
$ for ( ) Batteries 

( ) "B" Batteries as advertised in RADIO NEWS. 

NAME 
ADDRESS 

CITY STATE 

A Complete Line of Radio Power Units 
From the Webster line of power supply units everyone 

may find the right type for his set at a price he can af- 

ford. "Little Giant R C " -at $50.00 -has five variable 
voltages -one for C power. "Super B" has three volt- 

ages with variable control -price $39.00. "Popular B" is 

open type -$35.00 -all equipped with Webster Duo 

Choke (pat. pending) and Raytheon tube. Write for 

complete description in folder "Improving Your Radio." 

THE WEBSTER CO., 3516 West Lake St.. Chicago 

FREE New1921CatalogI FREE 

Shows photographs and hook-ups of all latest kits, 
complete line of cabinets consoles. accessories 
á rts. We are ñemw,.iei. for nationally ad- 

vertised lines. 
mutNe copy of tli professional 

CRTIILÖ4 

SHURE RADIO CO.. 19C -21 S. Wells St. Chicago 

Shows photographs and hook -ups of all latest kits, 
complete line of cabinets and consoles. accessories 

and parts. We are headquarters for all nationally ad- 

wrte today for your f this bigsFREEsCATALOG. 

SHURE RADIO CO., 19C -21 S. Wells St., Chicago 

DEALERS AND AGENTS 
Write for exclusive Franchise on the well 

known line of Buckingham High Grade Radio 
Receivers. 

Selected Franchise Dealers will receive a 
special introductory discount under our new 
plan. 

BUCKINGHAM RADIO CORPORATION 
25 East Austin Ave., Chicago, Ill. 

,FREE RADIO GUIDE 

hOO/rruPS 
.A.- a 

164 -PAGE (1927) GUIDE 
Gives special hook -ups with illustrations. 
Shows big savings on standard radio parts. 
complete sets, kits Be sure to get this 
thrifty book before you hay. Write letter or postal NOW. 
Also include name of another fan. 
BARAWIK CO., 542C Monroe St., CHICAGO, U. S. A 

i 

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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OPPORTUNITY AD-LETS 
Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in these 

columns. 
Classified advertising rate twenty -two cents a word for each insertion. Ten per cent discount for 6 issues, 20 per cent discount for 

12 issues. Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed by 
an accredited advertising agency. No advertisement for less than 10 words accepted. 

Objectionable or misleading advertisements not accepted. Advertisements for the March issue must reach us not later than January 1st. 

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION 
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York, N. Y. 
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Agents Wanted 

Big Money and fast sales. Every owner buys gold 
initials for Ills auto. You charge $1.50; make $1.35. Ten 

orders daily easy. Write for particulars end free samples. 
American Monogram Co., Dept. 133, East Orange. N. J. 

We Start You In Business. Furnishing everything. Men 
and Women, opportunity to earn $10.00 to $100.00 weekly 
operating Ragsdale's original 'New System Specialty 
Candy Factories" anywhere; wholesale or retail. Valuable 
commercial candy book free. W. Hlllyer Ragsdale, Draw- 
er 210, East Orange. N. J. 

Earn $10 dally silvering mirrors, plating, refinishing 
motaluare, headlights. chandeliers, bedsteads. Outfits fur- 
nished. Bollinger Declo Laboratories, 1133 Broadway, New 
York. 

Guaranteed Genuine Gold Leaf Letters anyone can put on 
store windows. Large profits, enormous demand. Free 
samples. Metallic Letter Co., 422 N. Clark, Chicago. 

Agents: 90c an hour to advertise and distribute samples to 
consumers. Write quick for territory and particulars. Amer- 
ican Products Company, 9029 Monmouth, Cincinnati, Ohio. 
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Business Opportunities 

Free Book. Start little Mail Order Business, Pier Com- 
pany, 72AF Cortland Street. N. Y. 

Stocks- Bonds, Domestic--Foreign, bought -sold. Deal- 
ers In all marketable securities. Frank Y. Everett & Co., 
20 Broad St.. New York. 

Manufacture Crystals -Big profits, particulars Free. 
Box 313, Wichita, Kansas. 

Manufacture, New, Fast -Selling Novelties. Toys. Auto. 
Household and Agent's Specialties. Free Bulletin describes 
reliable plans. patterns, processes commercial information. 
Manufacturer's Bureau, 1129P, East 31st, Kansas City, Mo. 

rmrmnmmumm71mmmilmun 

Chemistry 

Learn Chemistry at Home. Dr. T. O'Conor Sloane. 
noted educator and scientific authority. will teach you. Our 
home study correspondence course flta you to take a position 
as chemist. See our full page ad on page 896 of this issue. 

Chemical Institute of New York, 66 W. Broadway, New York 
City. 
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Correspondence Courses 

Used correspondence school courses. All kinds. Sold 
on repurchase basis. I11g saving. Money back guarantee. 
Lista free. (Courses bought). Lee Mountain, Pisgah, Ala- 
bama. 

Correspondence School Courses bought, sold. exchanged. 
Catalogue Free. Bantling, It -799 Broadway, New York. 
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For Advertisers 

Advertisers International Manual, new edition. Inside 
information for advertisers and Publishers' Rates. 50e post- 
paid. Economies Publishing Co.. Dept. 56. 1475 Broadway, 
New York, 
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. For Sale 

Two Millikan galvanized steel towers, one 110 feet high, 
the other 128 feet high. Toners identical with exception of additional lower section to make the taller tower. Price 
$750.00, f.o.b.. Calhoun, S. C. Electric Specialty Motor 
generator set consisting of a Type BF24, 6 h.p. 220 volt. 
00 cycle. 1750 R.P.M. three phase motor, direct connected 
to two Type le 23 -1000 volt 1.5 amp., compound direct 
current generators with two apare field colla. as well as starting and control accessories. Price $550.00 f.o.b., Cal- 
houn. S. C. Director of Extension Ser. Clemson College, 
S. C. 

uuuunmmarwuumu,uuunnuu,,,,,,,,,,,,uunmumumu m n uuuunumuuuumuuuuuumuuu® 

Health 

Herb Doctor Book -10 cents. 250 Receipts for making 
herb medicine. Hazzard Company, Box 1, Vanderveer 
Branch, Irooklyn, N. Y. 

Help Wanted 

Detectives Needed Everywhere. Travel. Experience un- 
necessary. Write, George Wagner, former Government De- 
tective, 1968 Broadway, N. Y. 

Earn $25 weekly, spare time. writing for newspapers, 
magazines. Experience unnecessary. Details FREE. Press 
Syndicate, 973, St. Louis, Mo. 

Become a Landscape Architect. Uncrowded profession of 
wonderful opportunity for money -making, Easily mastered 
by mail. Earn while you learn. Write for book. American 
Landscape School, 11 Newark, N. Y. 
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Miscellaneous 

Inventors: Use our special service for presenting your 
invention or patent to manufacturers. Adam Fisher Mfg. Co.. 
278 -A Enright, St. Louis, Mo. 

Don't Prepare for any Civil Service Examination without 
seeing our catalogue. Free. Columbian Correspondence Col- 
lege, Washington, D. C. 

Forms to cast Lead Soldiers. Indians. Marines, Trappers, 
Animals, 151 kinds. Send 10c for illustrated Catalogue. H. 
C. Schiercke, 103 -4 72nd St, Brooklyn, N. Y. 
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Motorcycles, Bicycles 

Don't Buy a Bicycle Motor Attachment until you get 
our catalog and prices. Shaw Mfg. Co., Dept. 8. Galesburg. 
Kansas. 
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Music 

Play Piano by Ear. A Sound System. Write for Free 
Booklet You'll be glad you did! Boucher's Harmony Studio, 
127 Metcalf St., Ottawa. Can. 

Old Money Wanted 

$2 to $500 each paid for hundreds of Old or Odd Coins. 
Keep all old money. it may be very valuable. Send 10e for 
New Illustrated Coin Value Book, 4x6. Guaranteed prices. 
Get posted. We pay Cash. Clarke Coin Company, 14 Street. 
LeRoy. N. Y. 
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Patent Attorneys 

Inventors- Should write for our Free Guide Books and 
"Itecord 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.. 923 Ninth. Washington, D. C. 

Patents -Send for form "Evidence of Conception" to be 
signed and witnessed. Form. fee schedule, information free. 
Lancaster and Allwine, Registered Patent Attorneys in 
United States and Canada, 269 Ouray Bldg., Washington, 
D. C. 

Patents. Send drawing or model for examination and re- 
port as to patentability. Advice and booklet free. Highest 
references. hest results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 724 9th Street, N.W.. 
Washington, D. C. 

U. S. and Foreign Patents. trademarks. modern rates. 
22 years' experience. George C. Helnicke, 32 Union Square, 
New York; registered in U. S. and Canada. 

S. Goldstein, Formerly Examiner United States Patent 
Office, 256 Broadway, New York. 
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Patents 

Inventions Commercialized. Patented or unpatented. 
Write Adam Fisher Mfg. Co.. 273 Enright, St. Louis, Mo. 

Patent Sense valuable book free. See Lacey's ad page 
021. Lacey & Lacey. 631 F St., N.W.. Washington, D. C, 
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Personal 

Postage Stamps 
Stamp Collectors- Phillips Monthly Bulletin (illustrated) 

offers over 2000 special bargains, sets, packets, single stamps 
etc., each issue. Free. Phillips, Box 1012, Hartford, Conn. 
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Radio 

Boyal 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 50c, the same 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 "Basco" catalog. which contains raw ma- 
terials and Darts 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 Edi- 
son Elements. With Welded connections 7c pair. Sample 
cell 10c. Paul Mills, Woodburn, Oregon. 

Free sample of Ivorylite the new ivory radio panel now in great demand. Its handsome, grained, and polished surface 
excels them all in beauty; as for its workability, durability, 
and insulating qualities, complete description and dielectri- 
cal data will be sent with Free sample. Ivorylite Radio Panel Co. 3121 Ave. G, Fort Worth, Texas. 

Save 3.3 1 /3 % on all your radio supplies! Order by mail. Eliminate the storekeeper's profit. We handle only guaran- 
teed quality products. Write for price list now. Midwest Engineering Supply Co., Dept. R, 3418 W. Harrison St., Chicago. 

Resistance Coupled Amplification. Gets great distance with excellent quality by means of improved method of con- necting amplifier to detector circuit Blueprint showing 
necessary changes sent on receipt of $1.00. %. Moses, 9225 Edmunds Ave., Cleveland, Ohio. 

Bargain Radio Catalog Free. Write now. Radio Specialty 
Shop, 525 Park Ave.. Kent. Ohio. 

275 Volt Transmitting Generator $8. Microphone $1.25. 
R. Wood, 38 -102 St., Corona. New York. 

Panel Lamp. Rests on top cabinet Lights dials. $1.25 
prepaid. Guaranteed satisfactory. Robert Stevenson, Lan- 
caster, Ohio. 

We are manufacturers of Radio Receivers and Speakers. Factory at Poughkeepsie, Ness' York, would like catalogues of Radio Parts and general factory' supplies and equipment mailed to Algonquin Electric Company, Inc., 120 Broadway, New York City. 

Radio trouble finder. log. dictionary, a new illustrated book just off time press. Send for free circular, Patrick - Mahoney Co.. P.O. Box 931, Schenectady, N. Y. 
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Representatives Wanted 

Vizcaino & Co. lferchants and Commission Agents Es- tablished in Managua, Rep. of Nicaragua, desire Agency or Representation of Manufacturers of apparatus for radio -tele- plemy and accessories; soliciting price lists, conditions of agency or representation, etc. The Nicaraguan Consul in New York recommends this firm as serious and responsible. 
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Salesmen Wanted 

Salesman: Manufacturer of established line guaranteed 
beds offers profitable connection to men with mechanical and seine sales ability; part time amen considered; two aver- age sales daily net $50.00 weekly; advance against com- mission. Write for free catalogue and money -making plan. 
J. G. 'Woods, Inc., Dept. 208, 37 West 20th St., Ness York, N. Y. 

A Salesman wanted in every torn or city within 25 miles of a broadcasting station to sell Radlogem, the complete radio receiving set that retails for $2.50. With Radlogem 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. Itig money to the right men. Send $2.00 for sample outfit. The Radlogem Corp., 66 -R West !)roadway. New York City. 
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Scenery for Rent 

Tobacco or Snuff Habit Cured or no pay. $1.50 if mired. World's Most Beautiful Settings for operas. plays, min - Remetly sent on trial, Superba Co., N12, Baltimore, Md. atrols. Amelia Grain, Philadelphia. 
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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 
instruction. 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. 
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Song Writers 

Song -poem writers. Address Monarch, 1972 Broadway 
Dept. 122, New York. 

Songwriters Substantial Advance Royalty payment essen- 
tial to publication contract. Expert advice furnished begin- 
ners upcn receiving poems requiring music and copyrighting 
for free examination. Send today. Walter Newcomer, 1674 
Broadway, N. Y. 
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Stammering 

St- tut -t -t- tering and stammering cured at home. In- 
structive booklet free. Walter McDonnell, 121 Arcade, 1126 
Granville Avenue, Chicago, Ill. 

Stop Stammering. All speech defects successfully cor- 
rected. 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. 
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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 it our offer is not satisfactory. United States Smelt- 
ing Works (The Old Reliable) 39 So. State St., Dept. 
16, Chicago. Ill. 

1100 CLEARED - IN ONE DAY 
So writes W. H. Adams of Ohio. Letter front 
V. A. Marini 
three months. Jacob 1Gordó of New sJersey 
$4000 profits in two months." Alexander of Penn- 
sylvania "$3000 profits in four months." Ira Shook $365 
sales in one day. Bram bought one outfit April 5 and 7 more 

by August 28. Iwata, bought one outfit and 10 more within. 

a year. Mrs. Lane of Pittsburg says "sold 8000 packages is 
one day. J. R. Bert says "only thing I ever bought that- 
equaled advertisement." John Culp says: 

"Everything going lovely. 
Crispette wrappers scattered 
all over town. Its good old 

rid after all." Kellog, $700 
ahead end of sec. 

and wee):. 

WE START YOU IN BUSINESS 
Furnish secret formulas, raw material. and equipment. Little 
capital required; no experience needed. 

Build a Business of Your Own 
No limit to the sale of Crispettes. Everybody likes them. It's 
a delicious food confection. Write for facts about a business 
that will make you independent. Start now, in your own town. 

Profits $1000 a Month Easily Possible 
Send postal for illustrated book of facts. It contains enthusi- 
astic letters from others -shows their places of business, tells 
bow and when to start, and all information needed. Free. 
Write nowt 

LONG -EAKINS COMPS N ónela, Ohio 
169 High Street 

FREE RADIO GUIDE -SEND FOR IT 

SETS, PARTS, KITS 
a 

z 164 PAGES OF NEW IDEAS l 1. You need this big FEP 
6 h _ a 

It 
book. A practical guide to suc- 
cess in set building. Gives 
new 1927 hook -ups. Shows the 
latest parts and kits at prices 

FN far below others. Send today. 
Build the newest sets. Make 
more money. 

540 -542 -C Monroe St. 
Chicago, U. S. A. 

MADISON 
MULTI - CHOKES 

QUA DRI-WOUND 

Specified for 

"L R 4/, 
Lacault's Greatest Success! 

Madison Multi Chokes (Quadri- Wound) 
have been specified by R. E. Lacault, orig- 
inator of the famous Ultradyne in his lat- 
est development -the nine -tube Super - 
Sensitive LR -4 receiver. 
For years, set builders have followed La- 
cault's specifications and guidance, in the 
successful construction of the most efficient 
radio receivers. There is no question 
about his selecting the Madison Multi - 
Chokes for his latest achievement. 
Lacault knows something good when he 
sees it. Madison Multi- Chokes have met 
his most exacting requirements and it is 

for this reason that they are being speci- 
fied in the new LR -4. 

Madison Multi -Chokes can 
many different combinations. 
choke is the latest de- 
velopment in radio. 
They can be used for 
at least thirty differ- 
ent purposes. They 
are universal coils. 
Lacault's LR-4 owes 
its extreme sensitive- 
ness and selective- 
ness to the Madison 
Multi- Chokes which 
are the foundation of 
his receiver. 
Madison Multi - 
Chokes are made up 
in two types; Type 

be used in 
In fact, this 

"C" and Standard. These Multichokes 
are special choke coils built in sections 
of different values, permitting various 
values of inductances to be obtained 
by connecting the terminals as shown in 

the pamphlet furnished with each Mul- 
ti- Choke. 

For example; the various windings may 
be connected so as to form a radio fre- 
quency transformer for the reception of 
long wave lengths, such as used by Euro- 
pean broadcast stations. When used a: 
R.F. transformers, five different ratios are 
obtainable. 
The various values of inductances obtain- 
able make these chokes adaptable to any 
radio receiver or Circuit in which choke 

coils are used. A few 
of the uses are: - 
Between the detector 
and audio amplifier. 
(This is particularly 
useful when resist- 
ance coupled ampli- 
fiers are used). 
In the B battery 
leads, in circuits bal- 
anced to prevent os- 
cillation, in filters, 
etc. 
Additional values of 
inductances are ob- 
tainable with the 
type "C" chokes. 

Dealers and distributors: 
This is your opportunity to cash - 
in on this money -making proposi- 
tion. Madison Multi- Chokes will 
be a consistent money maker. 
National advertising has been 
scheduled so send your orders at 
once. Orders will be filled and 
shipped in the rotation in which 
they are received. First come, 
first served. 

Send for free literature. 

Price $ 6.50 each 

MADISON RADIO CORPORATION 
114 E. 28th Street 

Earn Big Profits in 
Spare Time 

r 

Take subscriptions to RADIO 
NEWS and four other nationally 
known magazines. 
You can earn a handsome month- 
ly income right in your own home 
-among your friends. 

WRITE FOR PARTICULARS 
NO OBLIGATION 

Dept. R 

EXPERIMENTER PUB. CO., Inc. 

53 Park Place, New York, N. Y. 

Famous 
ARWOO 

Now 
Sold on 

New York, N. Y. 

iasij Terms 

Both Moden 
Shipped 

Complete 
With All 

Accessories 

Get Agents Price -Save 50% 
Great newel Now own a famous Marwood at the 
world'eloweet pricefor real quality -and pay on easy 
terms. The only Radio sold direct on easy terms - 
proof that the Marwood MUST be a wonder. A year 
ahead with 4 big exclusive improvements- Super- 
Selectivity Power -Tube Volume. New Easy-Tuning 
Principle, New Tone Quality. Save half -and get a 
Radio that can't be beat at ANY price. 

30 Days Free Trial 
Wo trust you. Prove the Mar- 

Dwood 
the beet buy In America. on't buy a Radio t 11 you get 

our Easy Terme, 30 Days' Free 
Trial. Agent's Confidential Low 
Prices, Free Radio plan. new Cat- 

MARWOOD RADIO CORPORATION 
1747 -A31 Morse Avenue, Chicago, Ill. 
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for Your 
LR4 Nine Tube Receiver 
When it came to selecting quality products 
for his new LR4 Nine Tube Receiver Mr. 
R. E. Lacault chose Yaxley Approved Radio 
Products. They were selected for use in this 
new circuit because they meet the most exact- 
ing radio requirements and are made to give 
lasting, reliable service. 

No. 120K- Rheostat, 20 ohm (with knob) $1.35 
No. 400 -Potentiometer, 400 ohm (with knob and 

dial plate) 1.75 
No. 3C -Jack (Double Circuit) .70 
No. 3 -Jack (Single Circuit Filament Control) .70 
No. 210 -Pilot Light Switch (without lamp) . .75 

Lamp for Pilot Light Switch .30 

At your dealer's. If he cannot supply 
you, send his name with your order to 

YAXLEY MFG. CO. 
Dept. N, 9 So. Clinton Street, Chicago, Ill. 

1IYílI/íICï ffecII%idfYis11Yí`dfriYUYA11Yí`fYi11C/í\1Ri.l'11YíYIlYsYUYsYIt 

O Give you stations not 
previously received. 

® Bring in greater 
distance. 

O Improv6 tone and selectivity. 
or Your Money Back 7 

We make these claims without reservation. This 
famous Gold Wave Aerial has been put to thous- 
ands of tests. Recommended by all radio engineers Broadcasting stations use it for better results. Can't 
corrode. Gives remarkable resulte when used on any 
make Radio set. 7 strands - gold plated - Aerial 100 
feet long. Installed like any other aerial. 

10 DAYS, TRIAL -SEND NO MONEY 
Get One at Your Dealer's or Mail Coupon 

LUXEM & DAVIS MFG. COMPANY Dept. B 6229 Broadway, Chicago 
Dealers and Agents Write for Proposition. 

LUXEM & DAVIS MFG. CO.. 
6229 Broadway, Dept. B, Chicago, Ill. 
]'lease send me a GOLD WAVE AERIAL as de- scribed above. I will pay postman $3.00 plus a 
few cents postage. If I am not satisfied after trial, I will return the aerial within ton days and 
You guarantee to refund my money. 

Name 

Address 

P 
one of the 

liras; In America wo give in- 
ventors at lowest consistent 
charge, a service noted for results, evidenced by many well known Patents of extra - oidin:uv value. Book, Patent- Sense, free. 

Lacey & Lacey, 631 F St., Wash.. D C. Established 1869. 
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Should the Air Waves 
Be Patrolled? 

(Continued front page 815B) 
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Fig. 1. The general appearance of the com- 
pleted generator is shown in Fig. 2. Varia- 
tions in the inductance of the coils and in 
the capacity of the condenser for a particular 
setting over any but a short time interval, 
are of no consequences. The generator 
cabinet accommodates the dry cell "A" and 
"B" batteries and provides storage space for 
the coils. The variable condenser, tube 
socket and rheostat are mounted on the 
under side of a wooden panel. The ar- 
rangement of the parts on the panel as sug- 
gested in Fig. 2 permits short connecting 
wires and provides space inside the cabinet 
for the batteries. The generator coils are 
of the so- called spider -web type. This type 
of coil is easily wound to an approximate 
required inductance. Since it does not re- 
quire the selection of a cylindrical winding 
form of a given diameter, it also has the 
advantage of compactness. On the other 
hand, it is probable that single -layer coils 
wound on cylindrical forms will 'give slight- 
ly better results. The two terminals of each 
coil are anchored to the cardboard form and 
allowed to project about six inches. A 
third terminal is formed by soldering a wire 
to a point near the center of the coil. The 
three terminals are connected . to binding 
posts on the 'generator panel. 

The variable condenser used in the genera- 
tor shòuld have a maximum capacity of 
.001 -mf. This determines the specifications 
for the coils as given in the table below, in 
order that the generator may cover the re- 
quired range of frequencies (approximately 
300 to 3000 kilocycles) with sufficient over- 
lap between coils. The coils are. wound 
with No. 20 or No. 22 A.W.G.,- double 
cotton covered wire upon cardboard forms 
having an odd number of projections or 
spokes. 
Coils for Low -Power Radio -Frequency Generator: 

Coil No. 1 Coil No. 2 
(Range (Range 

300 to 1,400 kc) 800 to 3,000 kc) 
Approximate 
outside diam- 
eter of flat 

coil form. 6% inches 

Inside diam- 
eter of flat 

coil form 3 inches 

6 inches 

3 inches 

Number 50 No. 20 AWG 20 No. 20 d.c.c 
of turns d.c.c. wire wire 
The condenser should be provided with 

a dial and a type of knob to which can be 
attached a light wooden strip about 14 inches 
in length, to avoid body -capacity effects. 

The schematic wiring diagram of the 
generator is shown in Fig. 1. Insulated 
wires are brought out from the batteries and 
connected to the proper binding posts on the 
panel, which is then secured in position. The 
batteries are held in place inside the cabinet 
by wooden strips. The head phones are 
connected to the proper binding posts, the 
rheostats turned on, and the coil terminal, 
which leads to the grid of the tube, is tap- 
ped lightly with a moistened finger, while 
the condenser is rotated. A succession of 
clicks indicates that the circuit is oscillating 
and thus in operating condition. 

In measuring the frequency of a distant 
transmitting station of a frequency within 
the range of the frequency meter, the opera- 
tion is essentially the same as locating a 
point from a transmitting station in calibrat- 
ing the frequency meter. After the genera- 
tor is tuned to zero beat with the incoming 
signal, the frequency meter is tuned to the 
generator, the setting of the frequency meter 
is read and the frequency is determined 
from the calibration curves. 

Radio 1Neu's for January,-19.27 

NSIGNED to 

Two -Year 
Guarantee 

Bond 
in Writing 
Famous the world over for reli- 
able,enduringperformance. Solid 
Rubber Case lasting protection 
against acid or leakage. 

Approved and Listed as 
Standard by Leading 

Authorities 
including Radio News Laboratories, 
Popular Sci. Inst. Standards, Pop. 
Radio Laboratories. Radio Broadcast 
Laboratories, Radio in the Home and 
Lefax, Inc. 

Send No Money 
Just state number wanted and we will 
ship same day order is received, by 
express C.O.D. Pay expressman after 
examining batteries. 5' discount for 
cash with order. Remember, you save 
50e; on World Batteries -so send your 
order today. 
WORLD BATTERY COMPANY 

Dept. 10 
1219 S. Wabash Ave., Chicago, III. 

NEW 
LOW 

PRICES 

Solid Rubber Case 
Radio Batteries 

6 -Volt, 100-Amperes 
$10.00 

6 -Volt, 120 -Amperes 
$12.00 

6 -Volt, 140 -Amperes 
$13.00 

Solid Rubber Case 
Auto Batteries 

6 - Volt 11 - Plate 
$10.00 

6 - Volt 19 - Plate 
$12.00 

12 - Volt 7 - Plate 
$14.60 

Set your radiodlalsat 
288.3 meters for the 
World Storage Bat- 
tery Station WSBC. 
Variety -new talent 
-always Interesting. 
Jerry Sullivan, Dir . 

and Announcer 
"Chi -CAW -go" 

by 
splitting a single degree 
into hair's breadth divisions, 
MAR -CO Dials respond to 
stations you now pass 
over. don't put it off-put 
them on your set tonight. 

YA1tC0 DIALS 

A NEW 
RADIO PLUG 

Simple to use, gives per- 
fect electrical contact with 
any stele tip. 

Simply push cord tip 
through plug, loop cord 
and push tip back into 
plug. Sent postpaid 

on receipt of 50e 
CULVER -STEARNS MFG. CO 

Worcester, M.sas 

FREE JNew1921CataIog FREE 

Shows photographs and hook -ups of all latest kits, 
complete line of cabinets and consoles, accessories 
and parts. We are headquarters for all nationally ad- 
vertised lines. Dealers and professional set builders 
write today for your copy of this big FREE CATALOG. 
SHURE RADIO CO.. 19B -21. S. Wells St., Chicago 
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ornelll ials^ 
ft, 

ACTUAL SIZE 

Bring Your Old Set Up to Date 
The most beautiful dial in the world, and mechanically as good 

as it looks. 
Works with velvet -like smoothness without a trace of back -lash. 

Strong enough to turn a heavy double or triple condenser without 
slipping. 

Send for this very attractive, antique gold -finish, beautifully 
etched embossing, 9 to 1 Vernier Dial. It will beautify your set 
and make it a 1927 model. 

LIST PRICE - - $1.50 a piece. 
NMI 

CORNELL ELECTRIC MFG. CO., 
Rawson & Annabelle Streets, Long Island City, N. Y. 

Enclosed please find Money Order for $ foi 

Cornell dials at $1.50 each, and name of your nearest dealer. 

N.1 ME 
1 DDRESS 
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-- 
A COMPLETE 

ro ' a- 
°" 

e 

Accurate eotl oi 1 rojpeeleGoe 

Mist ct of Red ,,, Grái 
Rlslorr, ueae pe,,arn 
pturenrs. eoee Dutt 

err u1 tetwio4 f 
A COMPLETE 

RADIO 
LIBRARY 

A 
RADIO 

EDUCATION 
IN 5 VOLUMES 

Theory, Design, Construction 
Operation and Maintenance 

LEARN AT HOME 

These five component parts of a com- 
plete Radio Instruction Course are out- 
lined in five volumes that contain not 
merely the essentials as so many books 
do, but more, they contain all that any 
modern up -to- the -minute textbook on 
any subject would cover. They are in 
themselves a COMPLETE radio edu- 
cation teaching every possible portion 
of Radio science. 

Size of each book 6 by 9 inches, hand- 
somely bound and illustrated with 
charts, diagrams, descriptions of equip- 
ment, etc. 

SEND NO MONEY for these books. 
Just forward your name and address. 
We send you the books at once. On 
receipt of same you pay the postman 
$1.97 plus a few cents postage and then 
they are yours. 

Distributed by 

The Consrad Co. Inc. 
53 Park Place, New York, N. Y. 

HOW RADIO RECEIVERS WORK, by 
Walter Van B. Roberts, B.S., E.E., Ph. 
D. Doubleday, Page and Company, Gar- 
den City, L.I. 6 3/4x10/ inches, 53 Pp. 
cloth. Price $1.00. 
This brief but authoritative little book is full of 

precise information, presented in clearly written 
language and illustrated with scores of drawings. 
Although an engineer and skilled mathematician 
himself, the author shows a fine regard for his 
readers by not overawing them with formidable 
mathematical formulae and data, and instead ex- 
plains various radio phenomena in physical terms. 
Ile does not entirely remove mathematics from his 
explanations, but considerately marks with stars 
those portions of the book which he thinks are 
too technical for the average seeker of radio 
knowledge whom he thereby saves the trouble of 
trying to decipher the complex equations with their 
unpronounceable Greek symbols. 

The first fifteen pages of the book are devoted 
to a tabloid treatise on electrical theory, and may 
serve more to refresh the memory of one who has 
already studied such things rather than to furnish 
a beginner with an education in fundamental prin- 
ciples. The rest of the volume, with the exception 
of a short chapter on essential accessories like 
loud speakers, batteries, sockets, etc., is occupied by 
detailed explanations of vacuum -tube character- 
istics and operation. The subject of feed -back 
methods of regeneration is covered with compara- 
tive thoroughness so that the radio experimenter 
who lias always been puzzled by regeneration may 
read this chapter with particular benefit. 

Modern receiving circuits are also discussed ; the 
reasons for the existence of sets like the neutrodyne 
and superheterodyne are explained briefly, as are 
reflex and super -regenerative hook -tips. 

In general this book will be most valuable to 
the radio fan possessing some theoretical knowl- 
edge and practical experience. Its paragraphs and 
chapters are short and to the point, and may be 
read with profit by the fan during spare minutes 
after lunch, or on the train on the way home. 
It is not a complete radio education, but a rather 
useful supplement to standard engineering volumes. 

THE RADIO NEWS SUPERHETERO- 
DYNE BOOK, compiled by the staff of 
RADIO NEWS. Experimenter Publishing 
Company, New York, N.Y. 8 /x11 
inches, 96 pp. paper bound. Price, $0.50. 
The unchallenged leader of receiving circuits, 

the superheterodyne is by far the favorite hook -up 
of the radio experimenter. Every angle of its 
theory, construction and operation is covered with 
great thoroughness in this handy book, which 
should find a place in every radio experimenter's 
library. 

No less than nineteen different receivers embody- 
ing the superheterodyne principle are described in 
the manual. The full details of their construction, 
with working drawings, circuit diagrams and pic- 
ture hook -ups, are given, so that even an inexperi- 
enced experimenter can assemble a set and make 
it work successfully. 

Among the "supers" described are the Cotton, 
the Silver, the Hetro Five, the Fenway, the 
Midget, the Second Harmonic, the Tropadyne, the 
Best 45,000 -cycle, the "Peanut," the Ultradyne and 
the Pressley. . 

Special articles are devoted to data on the inter- 
mediate amplifier and on the process of matching 
tubes. The author of the article on the latter subject 
is S. Young White, who recently came into promin- 
ence as co- inventor with E. H. Loftin of the con- 
stant- coupling arrangement for R.F. amplifiers 
which bears their names. Another section, written 
by Professor Grover Ira Mitchell, deals with the 
matter of matching intermediate transformers. The 
importance of such matching is stressed, and direc- 
tions are given for the benefit of the constructor. 

Twenty -six patents dealing with or relating to 
the superheterodyne are printed in the back of the 
book in condensed form. These form an interesting 
and instructive history of the famous circuit, and 
bring to light the parts played by several men 
whose names are not usually associated with super- 
heterodyne development. 
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This Book and Magazine section will appear in 
each issue of RADIO NEWS, and contain re- 
views of the new publications of interest to radio 
students, from the beginner to the most advanced. 
It will be found a useful guide to intelligent pur- 
chasing. For the benefit of our readers, contemp- 
orary periodical offerings, both American and 
foreign, will also be briefly listed. 
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CHOOSE YOUR NEXT 
RADIO SET FROM 

THESE PATTERNS 

AWIDE selection of patterns, far 
more simple than those for a 
lady's dress pattern, have been 

developed by CONSRAD for the man 
who has never handled a radio part 
before. Every smallest detail is ex- 
plained simply, made easy to under- 
stand. Step by step the building of the 
set is explained so that you can't go 
wrong. 
Each CONSRAD pattern contains two 
or more large, full sized blueprints. 
One of the detailed panel layout and 
the others of the wiring diagrams. A 
9 x 12 booklet goes with each pattern 
explaining everything and giving illus- 
trations at various stages of the work. 

No. 2 -A Two -Stage Amplifier. 
No. 4 -A Reinartz Receiver. 
No. 5 -A Reflex Receiver. 
No. 6 -A Cockaday Receiver. 
No. 7 -A Neutrodyne Receiver. 
No. 9 -The S. T. 100 Receiver. 
No. I I -A Five -Tube Cockaday Receiver. 
No. I 2-A Portable Receiver. 
No. 13 -A Harkness Receiver. 
No. I5 -A Low Loss Receiver. 
No. 16 -The Tropadyne Superadio. 

If Your Dealer Cannot Supply You 
Write Direct 
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TWO BIG OFFERS for "RADIO NEWS" READERS 

FREE 100 page illustrated book given 
away with every sub- 
scription to 
AMAZING 
STORIES 

THIS BOOK 
FREE 

A new kind of magazine. Scientifiction by world - 

famed writers. Marvelous, Amazing Stories by great 
men such as Jules Verne, H. G. Wells, etc., appear in 
this new magazine AMAZING STORIES every month. 

Stories of flying into space at dazzling speed on a 
comet; Mesmerizing the dead; remarkable situations of 
all kinds. Tremendously interesting -yet instructive. 

Keeps you in touch with the writings of the men 
with the greatest imaginations in the world. A maga- 
zine for young and old. 

PRICE $2.50 THE YEAR 

Big January Issue Just Off the Press 
Containing the following feature stories: "The Red Dust," by Murray 

Leinster. "The Man Who Could Vanish," by A. Hyatt Verrill. "The First 
Men in the Moon," (Part II), by H. G. Wells. "The Man With the Strange 
Head," by Dr. Miles J. Breuer, and others. Im 

comrm nave roma easaLsats !ADO NEWS - 1C111.1.3 CS R InL11011 RADIO _ AMAZING SIORILS RADIO InrLAVCI4VAL 

r 

Here's another big FREE offer! 
w,130YE 24 Cents 

d*ncè and 
1 _vention 

n! rR !^. 11.11.TII,TIO\a 

Every sE'bscriber to SCIENCE AND INVENTION, using the coupon be- 
low will be entitled to one FREE copy of the I00 -page book "HOW TO 
MAKE IT." This book tells how to make hundreds of useful things at 
home at low cost including furniture, home appliances, sport devices, etc. 

BEWARE THE 

F AKE 

"RADIO 

DOCTOR 
See P.,, 78 

Read 
SCIENCEand INVENTION 

'IÌVlllii 

SCIENCE AND INVENTION is the magazine 
of wonders - marvelous, astounding inventions, 
scientific discoveries and magic are shown with 
pictures. The news of the scientific and inventive 
world is displayed in "Science and Invention" 
like a motion picture of the progress of the world. 

Y 

Now you can obtain this great magazine for 12 months for 
$2.50 and a big book illustrated FREE if you act now. The 
coupon below will bring it to you. 

USE THIS COUPON 

Experimenter Pub. Co., Inc. 
53 Park Place, New York City 

1 

1 

1 

1 

EXPERIMENTER PUBLISHING CO., Inc., 
53 Park Place, New York, N. Y. 
Gentlemen: I enclose $ for one year's 

subscription to , you are 
also to send me free one copy of 
Name 
Address 
City State 
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IN ou) it's complete 
Read for your radio booksfielf 

erst dio2 cliclopedia, 
A---/ fiver íPablisfied --s 

Edited by SIDNEY GERNSBACK, Editor of "Radio Listener's Guide and 
Call Book (Radio Review)." Editor of "Money Making." Author of 
"Wireless Course in Twenty Lessons" -"One Thousand and One 
Formulas " -"Practical Electricity Course" -etc. 

S. GERNSBACK'S RADIO ENCYCLOPEDIA is the only standard work 
ever published in America attempting to classify alphabetically the count- 
less words used in the highly specialized science of RADIO. 

The ENCYCLOPEDIA is written in plain English so that everybody can 
understand the definitions and descriptions. 

This is not a Dictionary, but a real Encyclopedia of Radio. 
The book contains as a supplement a classified cross -index designed to 

bring together radio references under one heading having relations in 
common. 

All circuits new and old are described by word and picture and every 
part and apparatus used in Radio is explained and made understandable by 
means of photographs and drawings. 

The work contains 1,930 definitions, 549 photographs, drawings and dia- 
grams. Size of book is 9 x 12 inches, nearly an inch thick, 168 pages 
printed on strong heavy paper, specially made for books of this kind. It is 
bound in stiff Keratol covers, hand sewed and gold stamped. 

PRICE $2.00 Postage 
Paid 

SEND ALL ORDERS DIRECT TO THE EDITOR 

SIDNEY GERNSBACK 
53 PARK PLACE NEW YORK CITY 

S. GERNSBACK, 
53 Park Place, New York, N. Y. 

I enclose $2.00 for one copy of your new "RADIO ENCYCLOPEDIA" as advertised above. 

R. N. -1 

NAME 

ADDRESS 

CITY, STATE 

WIRELESS COURSE IN TWENTY 
LESSONS, by S. Gernsback, A. Lescar- 
boura and H. W. Secor. Experimenter 
Publishing Company, New York, N.Y. 
6x9 inches, 264 pp. in flexible leather. 
Price, $2.00. 
Fifteen years ago, when radio was vaguely re- 

garded by the public as something of a freak, the 
authors brought out the first edition of "Wireless 
Course in Twenty Lessons," and found their 
pioneer work eagerly read by the handful of exist- 
ing experimenters who listened -in with simple 
crystal sets. The book is now in its twelfth 
edition, more than 200,000 copies having been 
sold. Today it is still one of the most admirable 
and comprehensive treatises on radio ever pub- 
lished for the radio amateur. 

The object of the book is to familiarize the lay- 
man thoroughly with the underlying principles of 
radio, giving him a brief outline of elementary 
electricity, magnetism, electric circuits, etc., in 
order that he may be able to understand the opera- 
tion of various radio instruments and later pro- 
gress to the more advanced stages of the field. 

The contents have been brought right up to date, 
and cover the most recent developments in broad- 
casting. The manual is profusely illustrated with 
more than 500 diagrams and photographic repro- 
ductions, practically every page containing one or 
more illustrations. It is almost a complete radio 
education in itself, and makes an ideal textbook 
for study by the person without specific technical 
schooling. 

THE RADIO TROUBLE FINDER, com- 
piled by the staff of RADIO NEWS. The 
E.I. Company, New York, N.Y. 6x9 
inches, 47 pp. paper covers. Price, $.25. 
Any radio man who studies this handy little 

book and acquaints himself with the multitude of 
tests described in it may go forth in the world 
and proclaim himself an expert "trouble shooter." 
Every experimenter should hang a copy of it in a 
readily accessible place near his workbench, for 
he undoubtedly will find frequent occasion to re- 
fer to it. 

Every standard radio part is described, its 
characteristics outlined, and its weak points 
marked for spedial attention. 

One complete chapter of seven pages is filled 
with a systematized chart listing all known 
symptoms of radio trouble. The cause of each is 
given and remedies for its alleviation prescribed. 
Special recommendations are given for the diagnosis and treatment of ills in sets of the fol- 
lowing types : tuned -radio- frequency ; regenerative; 
reflex ; and superheterodyne. The "A" and "B" batteries, frequent sources of trouble, are also con- 
sidered, and suggestions are made about their care 
and treatment. 

500 RADIO WRINKLES, edited by Leon 
L. Adelman. Experimenter Publishing 
Company, New York, N.Y. 8/x114 
inches, illustrated, 96 pp. paper covers, 
Price, $.50. 
Five hundred ingenious wrinkles, each accom- 

panied by a clearly -drawn illustration, serve to 
make this book a highly interesting one for the in- 
veterate radio dabbler who is always trying new 
little kinks. They cover the entire range of radio set 
detail from the erection of aerial masts 38 feet high to the proper soldering of catwhisker wires. The book is divided into fourteen sections, com- prising respectively the subjects of antennae, bat- teries, coil mountings, condensers, crystal detec- tors, inductances, lightning protectors, loud 
speakers, miscellaneous, resistances, sockets, 
switches, transformers, and vernier dials. 

Every imaginable angle of set construction and 
embellishment seems to be covered in this ex- haustive volume. The items represent a judicious 
selection by the editor from several of the most recent volumes of RADIO NEWS, and contain the ideas of radio experimenters in all parts of the world. 

1001 RADIO QUESTIONS AND AN- 
SWERS, edited by Leon L. Adelman. 
Experimenter Publishing Company, New 
York, N.Y. 8 /x11 / inches, 96 pp. paper 
covers. Price, $.50. 
About five years ago, when radio broadcasting 

was first beginning to impress itself on the public as one of the most interesting and fascinating 
means of entertainment and diversion ever devised, 
people who visited radio stores and examined radio receivers asked one question: "How far will this set receive ?" This inponderable query was flung at radio dealers and radio editors with such dis- tressing frequency that it soon took its place with equally- famous and unanswerable puzzles like "How far is up ?" and "When is never ?" 

As people's curiosity grew, their questions in- creased in number and variety, as the staff of RADIO NEWS knows only too well. Questions by the score, by the hundred and by the thousand were piled upon the desks of the editors, who kept whole corps of stenographers busy wrestling with tech- nical terms and expressions. After five years, the most representative and most frequently repeated of these queries have been selected, carefully sorted, and compiled between the covers of a single book for the edification of the radio fan with an inquir- ing turn of mind. 
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One thousand and one questions, along with 
their answers and numerous explanatory illustra- 
tions, are contained in this volume, which is a 
veritable gold mine of information. No pitase of 
radio -set theory, design, construction or operation 
has been overlooked by the compiler, who has 
classified the queries into eight, groups for con- 
venient reference. These sections are: miscel- 
laneous circuits, popular circuits, tube data, trans- 
mitting circuits, current supply, amplifiers, anten- 
nae, and miscellaneous apparatus. If you are puz- 
zled by any problem whose subject is covered by 
these headings, all you have to do is to turn to the 
proper chapter and browse through the various 
queries until you find one that resembles your 
own. 

The book makes excellent light reading even if 

you have no definite questions in mind, because 
its paragraphs are terse, brightly written, and 
come right to the point. 

DICTIONARY OF WIRELESS TECH- 
NICAL TERMS. Compiled by S. O. 
Pearson, B.Sc., A.M.I.E.E., 254 pages, 
board covers, 3.,¡ by 5 inches, illustrated. 
Published by Iliffe & Sons, Ltd., London. 
Price, 2 shillings, (50 cents). 
This small volume is intended to serve as a guide, 

not only to the great army of radio experimenters 
and students who have not the advantage of a 
training in electrical engineering, but also to those 
who have been or are now studying radio. Nearly 
everyone in his reading comes across terms and 
expressions of which he does not know the mean- 
ing ; and for this reason, a dictionary of this type 
is of value and utility to all radio workers. 

The volume contains ample definitions of tech- 
nical terms and expressions that are commonly en- 
countered, and highly technical language has been 
avoided, so far as possible, in defining words. An 
extended system of cross- references makes it pos- 
sible for the book to be understood by those pos- 
sessing the minimum of knowledge concerning radio 
theory and practice. The book is well illustrated 
and, wherever necessary, an explanatory diagram 
has been added to make a definition more clear. 

PRACTICAL RADIO AND THE TEST- 
ING OF RECEIVING SETS, by James 
A. Moyer and John F. Wostrel. McGraw - 
Hill Book Company, Inc., New York, 
N.Y. 5x734 inches, 271 pp., stiff cloth, 
Price, $1.75. 
The authors' own preface is an admirable re- 

view of this exhaustive book. They say, in part: 
"Much that has been written on the subject of 

radio has been so technical, so brief, that the 
average reader is unable to get a clear under- 
standing of even the fundamental principles. It is 

the object of this book to present the fundamentals 
of the subject so simply and clearly that any per- 
son of average training will be able to read, un- 
derstand and apply them. Above all, the inten- 
tion has been to make this book practical, as the 
name indicates; and in furtherance of this idea 
working drawings are given in one of the chap- 
ters for a number of popular, typical radio receiv- 
ing sets. It is believed that sufficiently complete 
information is given so that the reader will have 
very little difficulty in constructing his own re- 

ceiving set if he wishes to do so." 
Among the subjects which are treated in the 

volume are the following : radio direction- finding, 
and directional distortion caused by buildings and 
other structures; new types of radio receiving 
sets, especially the Browning -Drake and improved 
superheterodynes; and super -power broadcasting 
stations and their effects on distance, fading, in- 

terference and static. Practical methods of reac- 
tivation of vacuum tubes are explained in detail. 

An important section is a Radio Trouble 
Chart, similar to those in books on automobile op- 
eration, to show at a glance the probable cause 
of the most common troubles, and the remedies 
when these are not obvious from the nature of the 
defect in the receiving set or its auxiliary equip- 
ment. Another chart shows the important char- 
acteristics of various types of radio receiving sets, 
indicating by the words "excellent", "good ", 
"fair" and "poor ", the relative desirability of the 
various types. 

Current Radio Articles 
RADIO BROADCAST, New York, Nov- 

ember, 1926 issue. 
The two leading articles in the November issue of 

Radio Broadcast are entitled "The Radio Patent 
Structure and What It Means," by French Strother, 
and "Looking Back Over Thirty Years of Radio," 
by Guglielmo Marconi. 

Mr. Strother, who is covering the muddled radio 
patent situation in a series of well- written articles, 
expresses the opinion that the future of radio, so 

far as patents affect it. is in the hands of the 
courts. He further remarks that if patents are the 
decisive element in the radio field, the logic of 

events points to the eventual leadership by the 
Radio Corporation of America, with only a pos- 

sible one or two smaller organizations operating 
independently under few patents. 

Book & Magazine Review for January, 1927 

JUST OFF THE PRESS 

132 Pages -Illustrated 

Over 
phase 

48 Articles on every 
of money making enter - 

prizes. 

PIN MONEY 
EXTRA MONEY 
SPARE TIME MON IAN 

which do you prefer? 
MONEY MAKING 

tells you how to get it! 
The people who really enjoy the little lux- 
uries that have become so important in to- 
day's home are those who do not have to 
sacrifice essentials to do so. A second in- 
come, no matter how small, solves this prob- 
lem. 
Why not start today. There are hundreds of 
ways to develop a steady additional income 
that will bring to your home the many little 
things that make life more enjoyable. 
MONEY MAKING tells you how, each issue 
takes various ways and means and explains 
them in such a way that you can immediately 
apply them to your own benefit. Some plans 
require no initial outlay while others, for a 
small first cost, return many dollars a year 
to your pocket. 
BEGIN NOW -LET TODAY BE THE 
STARTING POINT FOR YOU INTO A BIG- 
GER INCOME AND A THOROUGH EN- 
JOYMENT OF THE LUXURIES OF THIS 
LIFE. 

Published and Distributed by 
THE CONSRAD COMPANY 

53 Park Place New York, N. Y. 

25c On All Newsstands 

A BIG HANDY FRIEND 

e io oa a.w iv/ O u 

Radio Listeners 
Guide and Ca11 Bo 

r 
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t,` 1ü':i 'itií ! Ñl ++c , . er .It ,,..``lti",¡': 
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RADIO'S GREATEST 
CALL BOOK 

Completely Revised and 
brought up -to -date for 

Winter use 

for 
WINTER 

RECEPTION 
Winter brings Radio Magic, Distant- 

volume, clarity -all those things you may 
have striven for all summer without suc 
cess. 

Enjoy good reception to Its fullest - 
Radio Listeners' Guide and Call Book 
(Winter Edition) gives you the latest Ifs' 
of every Broadcast station in the United 
States. Canada and Foreign countries. gives 
wavelength, power. location and even the 
hours of operation. 

Also this book has a whole section of 
illustrated articles on how to build sets and 
accessories. 

And the final supplement of S. Gerne 
back's famous Radio Encyclopedia. 

More data in one book than you have 
ever before encountered. 

196 PAGES 
Photos of Broadcast Starr. 

and Stations 
SIZE 9 x 12 

BUY YOUR COPY NOW 

Published by 

THE CONSRAD CO., Inc. 
53 Park Place, New York 

If your dealer cannot supply you write direct 

50c ON ALL NEWSSTANDS 

www.americanradiohistory.com

www.americanradiohistory.com


(1111ws l 

Radio News Book & Magazine Review for January, 1927 

Don't Hire An Expert 
Keeping a Radio Receiver In First 

Class Condition Is Easy with 
These Simplified Books 

THE RADIO 
TROUBLE FINDER 

COMPILED BY THE STAFF OF 

! t 

TITLES 
IN THIS SERIES 

1 -Tips for the Radio Amateur 
Constructor 

2 -How to Make Practical Ra- 
dio Receiving Sets 

3 -Radio Questions Answered 
4 -Radio Frequency Amplifica- 

tion 
5-Loud Talkers, How to Build 

Them 
6 -How to Tune Your Radio 

Set 
7 -One Hundred and Fifty Ra- 

dio Hook -ups 
8-All About Radio Parts 
9- History and Operation of 

the Vacuum Tube 
IO-The Neutrodyne -All About 

It 
11 -How Radio Is Received 
12 -How to Locate Troubles in 

Your Radio Set 
13 -Reflex Radio Receivers 
14 -The Super- Heterodyne, 

Theory and Construction 

W 

NO longer do you need to 
hunt all over radiodom for 
the information you need 

on this hookup or that hookup or 
on this method of construction 
or that method. 

The E. I. Company books, 
standardized and compiled ex- 
pressly with this idea in view, 
will give you the latest and most 
authentic radio information on 
any question of construction or 
operation. 

One of these books are shown 
here. Each is of the standard 
size 6 inches by 9 inches, 
containing 64 pages, with plenty 
of illustrations, diagrams and 
hookups, written in simple ternis 
so that anyone can understand 
all that is in them. 

Why not, in view of their ex- 
tremely low price, obtain a com- 
plete library of the books? They 
are the most convenient, most 
practical and most helpful ref- 
erence books on the radio market 
today. 

25. EACH 

Complete Set $3.00 

Distributed by 

THE CONSRAD CO., INc. 
53 Park Place, New York City 

THE CONSRAD CO., Inc., 
53 Park Place, New York City. 

Gentlemen : I enclose $ for one copy each of books 
Number 

NAME 
ADDRESS 
CITY, STATE 

The greatest complication of all surrounds the 
vacuum tube, declares the author. There are 256 
unexpired patents covering the tube and relating to 
everything from the use of thorium in the making 
of tungsten filaments to the relation of grid to 
plate. There is a total of about 2,400 radio patents 
in all, he says, which are the basis of hundreds of 
lawsuits by almost everybody against almost every- 
body else. 

Other articles in the November issue are "IIigh 
Efficiency '13' Battery Transmitters," by Keith 
Ifenney; "Constructing the R.B. 'Lab.' Receiver," 
by John Brennan ; "Modernizing the Atwater -Kent 
Model 20 Receiver," by James Millen ; and "A 
New Plan to Regulate Radio Broadcasting," by 
Carl Dreher. 

POPULAR RADIO, New York, Novem- 
ber, 1926. 
"Are There Ether Waves After All ?" This 

query greets the reader as he turns to the first 
article in the magazine. Reading on, he discov- 
ers the answer, given by E. E. Free, is a carefully 
qualified "yes." 

Dr. Free describes in non -technical language 
the experiments which Professor Dayton C. Miller, 
now of the Case School of Applied Science, Cleve - 
land, Ohio, has been carrying on for about a quar- 
ter of a century. He states simply in his third 
paragraph that "ether waves must exist after all," 
and then goes on to describe in detail the re- 
searches of Professor Miller which enable him to 
voice this conclusion. 

As a theoretical treatise the article is interesting 
enough to the serious student of science who can 
get excited over the Einstein theory of relativity. 
Radio fans concerned with more earthly subjects 
will find more practical material in an article by 
Lawrence M. Cockaday on the construction of a 
power unit eliminating "A" and "B" batteries and 
in several other well- written stories. Sir Oliver 
Lodge, in the first of a series of articles on "Waves 
and Wavelengths," describes radio waves and their 
characteristics in elementary language. For the 
beginner this is an educational piece, though more 
experienced readers will gaze rather wearily at the 
time -worn photograph of a water pond and the 
waves set up in it by a stone. 

Orrin E. Dunlap, Jr., gives the details of the 
Baird "Televisor," the Scotch invention for trans- 
mitting pictures of moving objects by radio. Edgar 
H. Felix tells how to patent radio inventions ; his 
article should be filed by every hopeful radio ex- 
perimenter. 

Other subjects covered in the magazine are as 
follows: "Radio Transmits Weather Maps To 
Ships," by Commander Standford C. Hooper; "In- 
side Information on New Radio Receivers," by S. 
Gordon Taylor; "Recruiting an Army of Radio 
Fans," by C. A. Oldroyd ; and "How to Solder," 
by Robert Hertzberg. 

RADIO, San Francisco, Cal., November, 
1926. 
The theoretical considerations governing the use 

of shields, along with some practical suggestions 
about their installation, are discussed for the benefit 
of the radio beginner in an article by H. Melchior 
Bishop. Shields serve several purposes, says the 
author ; they make a receiver more selective than 
it would be otherwise, by preventing radio impulses 
from directly affecting the coils in the set, and 
they prevent magnetic coupling between interstage 
tuning inductances. He describes in detail the cor- 
rect application of shields and the theory involved 
in their design. 

Another excellent article bears the name of J. E. 
Anderson, and deals with the effects of "B" battery 
impedance on amplification. A battery with a high 
A.C. resistance is shown to be the cause of con- 
siderable distortion, and the writer offers some sug- 
gestions for its correction. The theoretical discus- 
sion of the phenomenon is mathematical and in- 
volved, but the expedients suggested by the author 
are easily applied. 

"The Development of Radio Apparatus in the 
Navy," "The Operation and Construction of Quartz 
Crystals," and "A Multi- Purpose Oscillator -Wave- 
meter" are some of the other articles in the 
magazine. 

QST, Hartford, Conn., November, 1926 issue. 
The amateur who wants to build a compact 

transmitter, employing a crystal for steady control 
of the generated waves, must use shields between 
the various tube units to avoid difficulties with 
harmonics and with feed -back troubles in general, 
declares John M. Clayton, who describes a shielded 
crystal -controlled tinit in this magazine, and asserts 
the advantages to be secured from shielding make 
the time, trouble and money involved in its instal- 
lation well worth while. Complete constructional 
data on a shielded outfit suitable for amateur ser- 
vice are given in the article. 

In another article Zeh Bolick boosts the use of 
radio- frequency amplification for short -wave re- 
ceivers, saying that when a properly -designed am- 
plifier is connected before the usual short -wave 
regenerative set it provides a distinct intensification 
of signals. He offers as proof of his contention an actual R.F. amplifier which he has constructed and operated successfully. 

Other articles in the same issue are: "R.F. Am- plification-A Rehash," by Elmore B. Lyford, a 
fine discussion, in physical terms, of all the R.F. 
circuits in use today ; "A Sensitive Vacuum -Tube 
Relay," by W. H. Hoffman and F. H. Schnell; 
and "Horizontal-Wave Experiments at 2AER," by John M. Hollywood. 
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rd EDITION o.sar 
So Huge Has Been the Demand For the First Two Issues of "AMATEURS' 
HANDIBOOK" That They Are Entirely Sold Out. Now a Third Edition Is 
Ready -Completely Revised With All Brand New, Up -to -Date Articles 
From Radio's Greatest Magazine, "RADIO NEWS ". 

( HERE IT IS ) 

Just glance through this par- 
tial list of contents and notice 
the tremendous amount of 
real, new, valuable data con- 
tained in this book. A glance 
is sufficient. Every real radio 
fan will recognize articles on 
sets and equipment that 
would cost many dollars to 
procure elsewhere. 

jZADIO 
NEWS 

Amateurs' Handibook 
by the m o.rt eminent Radio Exp erts 

An easily constructed Crystal Re- 
ceiver. 

A remarkable quality (6 tube) Re- 
ceiver. 

A single Control Regenerator. 
The Autoregenerator. 
Flow to build a 3 -foot Cone Speaker. 

A new idea in set Construction. 
The Eusonic Receiver (6 tube) 

A Duplex Crystal Detector 
Hookup. 

The Roberts Circuit. 

A Bell Wire Receiver. 

An Autotransformer Receiver. 

An Inverse Duplex Receiver. 

The Dyadyne (4 tube) Receiver. 

Construction of the Duodyne. 

A Knockout Portable. 

Something New in Wave Traps. 

A Plug -in Coil Short Wave Re- 

ceiver. 

The Infradyne. 

A Super -Heterodyne with Matched 
Transformers. 

Methods of "B" Elimination. 

A Batteryless Receiver. 

Radio Wrinkles. 

118 other standard Hookups illus- 

trated and described. 

And so on this list of the finest 

Radio Articles published appears 

without end -Don't fail to get your 

copy now! 

Vol. 3 

i9 z7 

/"" 

EXPERIMENTER PUBLISHING COMPANY, INC., 
NEW YORK 

AUTHORITATIVE -CONSTRUCTIONAL 
If you were one of the lucky one's to get copies of the last two issues of the 
"Amateurs' Handibook" before they were entirely sold out -we need 
not boast about our third edition, except to say that it surpasses in a 

thousand and one ways the elder editions. 
There are more sets described and illustrated complete -More circuit; 
shown -More articles of general nature. And they're all up -to -date, that 
is, new, fresh from the pen points of Radio's biggest Editors and Engi- 
neers. 

1 1 6 Pages, full of information, size 9 x 1 2 inches, 2 color cover, illustrated 
profusely. 50c THE COPY EVERYWHERE 

If your dealer cannot supply you write direct 

EXPERIMENTER PUBLISHING CO., Inc., 53 Park Place, N. Y. City 

1111111111111111111 I IIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIMIIIM11IIIIIIIIII IIIIIIIIII III I III IIIIIIIII III IIIIIII II 11111 IIIIIIIIIIII II I I III I 11 1111111 

www.americanradiohistory.com

www.americanradiohistory.com


,5? Radio News for January, 1927 

GÍbjs SIPage 
Wonder 
Book of 
RADIO 
Bargains 

Send for this guide to Radio 
prices and Radio quality. All of 
our vast resources and radio experience have 
been utilized to assemble for you in one gigan- 
tic institution, the best and newest things in radio. 
The Randolph catalog is indeed the radio market place of 
the world -a masterpiece of merchandising that befits our 
house -the largest exclusive radio mail order house in the world. 

What Our Catalog Contains 
Over 2,000 items -from the most beautiful, fully equipped console model radio 
set, down to the smallest part or tool for the set builder -kits, parts, and supplies of every 
conceivable type and style. All beautifully illustrated and interestingly described. And to 
give this book added value, we have included radio data that makes it an invaluable text 
book for every lover of today's most fascinating and most wonderful achievement -RADIO. 

Radio Sets 
In this great radio market place you will 
find table model sets and console types with 
built -in loud speakers; the newest ampliphonic 
console sets; new Spanish period consoles; five, 
Six, seven, and eight tube sets. with three dial, 
two dial, and the newest and most popular sin- 
gle simplified control. All sets are assembled in 
beautiful, genuine mahogany and walnut cabi- 
nets in a choice of latest types and designs. 

5 Tube sets as low as $24.90 
Latest 1927 Models 

All Randolph sets are sold at amazingly low 
prices. No matter what kind of set you want - 
no matter how little you want to pay -you can 
select YOUR SET AT YOUR PRICE from the 
Randolph catalog. 

Radio Kits 
I he radio kits we òffe for sale aie approved 
by the world's foremost radio engineers. 
Wonderful values in the latest kits, including 
all classes of radio frequency, super-hetero- 
dynes and every other approved popular and 
advertised circuit. There is nothing in the 
line of radio kits and parts of any value and 
which are in demand which we do not carry. 

Radio Parts and 
Supplies 

Everything 
in RADIO 

The Randolph catalog also contains a most 
complete line of "B" Battery Eliminators. in- 
cluding the famous Raytheon Eliminators; the 
latest type of Loud Speakers, Cone Speakers, a 
complete line of quality "A" power units - in 
fact, you will find listed in this wonder book 
every part that goes into the construction of a 
radio set, or any accessories you desire, at prices 
that mean a substantial saving to you. 

Free Radio Service 
Everyone has need for radio service. The 
average man has no time to keep up with the 
rapid developments of radio. We employ Radio 
Engineers who have made radio their life work. 
Their expert advice and helpful suggestions 
solve every radio problem of our customers. 

Our Guarantee 
Every article in our catalog is based on 
careful laboratory analyses and tests. We 
guarantee to back up every Item In our 
catalog with our own as well as manufac- 
turer's assurance of quality. 

YOU MUST HAVE THIS BOOK 
Space limitations here prevent our telling you more about the Randolph Catalog. Simply 
fill out and mail the coupon -or you may send a postal or letter -and this truly remarkable Radio 
book will come to you ABSOLUTELY FREE. MAIL THE COUPON NOW. GAF- 

Randolph Radio Corporation 
180 North Union Avenue Dept. 211 Chicago, Ill. 

91û* SaVe Yo u None 
Because we handle radio exclusively 
and sell a tremendous volume of 
everything in Radio, we can concen- 
trate our buying power for the ben- 
efit of our customers. 

Volume purchases regulate prices. 
We command rock bottom prices from 
manufacturers, and in many cases we con- 
tract for entire factory output of exclu- 
sive products. You will benefit by our 
great volume of purchases and sales, by 
securing anything you may want in radio 
at a substantial saving. 

This Coupon Brings the Great RADIO Book FREE 
RANDOLPH RADIO CORPORATION 
180 N. Union Ave., Dept 211 
Chicago, Illinois 

Send me- free -your 84 -page, 1927 Radio 
Book. 

I Name 

lip Street and No. 
I 

City_ 

R. F. 

Z .. 
PRINTED BY GILES PRINTING 

_State 

I 

1 

JIB 111B e 

CO., LONG ISLAND CITY, N. Y. 
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YOURHO 
Send Coupon for 
Amazing Special 

Often 
Unless Trial Proves 
Your Miraco The 
Most Selective, 
Clearest Ton e d 
and Most Powerful 
Distance G e t t e r 
Among Sets up to 8 
Tubes, Don't Buy It! 

Special Whole- 
sale Prices 

to UserAgents who will 
allow friends to listen to 
their Miracos. 

Terted and approved by all 
i of Radio', Highest Authoritier 

nm 

°'11.4 

'41tll 
o`O anof 

at 5 00AOCAS1 

BEAUTIFUL L BIG - POWERFUL 

Su{({et vc IRACou 

Retail$ 
LIST 
Price 

'Cvw 
only 

GEt SpEGiA 

Built like -to look like -and 
perform like $200 sets 

Real Single Dial Control! 
Magnificent Bi Powerful Miraco "Unitune -S 

Get Special Offer Amazing Low Price! 
The celebrated Miraco Ultra -5- U.S. Navy type circuit, has 
also been adapted to Single Dial Tuning- without sacrifice 
of selectivity, volume, clearness, power, tone, or dis- 
tance getting qualitiesi In the magnificent big Miraco Uni- 
tune -5, above shown, you turn one vernier knob for stations 
everywhere. Beautiful hand -rubbed piano hinged, solid wal- 
nut cabinet, 28 in. long, 15 in. deep, 10 in. high. Sloping Bakelite 
panel is walnut finished to match. Also offerefao_80 days free triall 

Coast toCoast'andilporei 
Reception Certi led 
bV TMi raco 
Notice! alb-4a3 Msi á escr o big 

Receivers (result 
Ing from delighted users so highly endorsing 
them to friends) again enable us to add hosts of costly new features latest refinements 
and up- to- the -minute improvements such 
as you might expect to find only on 
much higher priced sets. Miraco's thie 
year are still better -more beautiful - 
more selective-morepowerfnl forlessmoney 
than ever before. 
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USER- AGENT VIAN1ÇD . WRITE! :vapor rom users everyw ere cave it a or us to add. These are only 
a few of the many in our files and which we receive daily. Send coupon for plenty of additional proof and testimony of nearby users. 
HAS NO EQUAL FOR TONE VOL. 
UME, DISTANCE.North Wildwood, 
N.J. Miraco best packed set I ever 
saw shipped. Words cannot exprese 
the wonderful tone quality volume 
and distance. First night received 
47 stations on Loudspeaker. Up to 
last night, the 6th day, I have re- 
ceived exactly 108 stations; farthest 
Is KGO. Oakland, Calif. on loud - 
epeaker. Also Porto Rico, Cuba and 
Canada. Francis B. Lee. 
TONE QUALITY PLEASES EVERY- 
ONE. Philadelphia, Pa. Everyone 
that hears the Miraco is verypleased 

withtone,distance, 
1 etc.Ituned in dur - tIt 1 Ing International 

Test Week KGO, 
Oakland, Calif.; 
CYB, Mexico City, 
Mex.; 6KW Cuba; 
2EH,Edinburgh, 
Scot.: also a eta - tion in Buenos 

Afros, Argentine. Geo. W. Hill, Jr. 
WISCONSIN HEARS COAST TO 
COAST. Racine, Wise. I got station 
2L0 London last Wednesday night 
on my Miraco. Heard a choir sing 
and announcement. Have also heard 
,'Wx. Havana, Cuba; CYZ, Mexico 
City and 104 American stations from 
coast to coast. Lawrence Risberg. 
SELECTIVITY!--CUTS THROUGH 
STRONG LOCALS. Detroit, Mich. 
I am more than satisfied with my 

n Wr eson Mimeo. 
WJR 

cut through trg 
local stations. and this is done with 

isueimply 
of a 
perfe ct Charles P ul Y it 

UTAH ENJOYS COAST TO COAST 
PROGRAMS. Heber City, Utah. 
The 51 iraco eure can't be beat at 
any price. Coast to coast it sure 
does and more. I have had stations 
in New York and Cuba in the east, 
and scores of other stations on the 
west coast. I have logged up to 
date 160 stations and they all come 
in wonderfully. Monte Giles. 
MIRACOWINS WINS AGAINST3 OTHER 

I tried 
three other makes and the Miraco is 
the beet of them all. Received EFI, 
Loa Angeles, Calif. on loudspeaker, 
O. H. Richards. 
Nacogdoches, Texas. Onmy Miraco 
I have heard stations from Cuba to 
San Francisco und from Mexico City 
to Pittsburgh. Walter M. Friebie. 
COAST TO COAST LOUD AND 
CLEAR. Guthrie, M inn. We logged 
over 30 stations and 

ontthe 
elo 

sneaker 
the first night- -our 
first experience tun 
ing a rudlo. The third 
right we got WJA 
Jacksonville, Florida 
and K FI Los A ngel es, 
Calif., on the loudspeaker. sigh- 
bore say Mimeo is the besttheyhavo 
ever heard. O. R. Wolf. 
MIRACO BEATS A SUPER EIGHT. 
Cobalt. Ontario, Canada. Mimeo is 
one of the best radios in all the north 
country. There is amen herewhohas 

a big Super eight and our 
Miraco beat it. W Saumier 
OUTPERFORMS SOME 

$300 SETS. Blakeli, 
Ca. I am well pleased with 
my Miraco. It does better 
than machines that cost 
$ß00 or more. J D. Tison. 

MOST SELECTIVE -SUPERIOR 
TO $120.00 SET. Santa Cruz, 
California. I do not hesitate to 
show my friends the "Miraco Su- 
periority "over my (namesanother 
set) costing $120.00. The Miraco 
is the most selective Bet I have 
seen yet and cuts out the jumble 
of stations on the lowwave lengths 
In 11/2 pointe. Wm. Schuette. 
MELLOW TONE .. LOUD AND 
CLEAR. Indian River CityfFla. 
Awonderset. Am having splendid 
results. Have had Miraco four 
nights and bave stations on my 
lint from Cuba to New York, 
Chicago, Denver Texas, all com- 
ing in loud, mellow in tone and 
clear. I have one sold alreadyand 
did not even try. Mr. H. G. Duff , 
REFUSED TO TRADE IT FOR 
EXPENSIVE SET. Prosper,Ore. 
Over Si stations brought in fixai 
night on load speaker. I ordered 
the Miraco for a friend and he is 
more than pleased. I offered to 
trade my Nentrodyne for it but he 
refused and ithaslthe nameof the 
beet set in the community. M. E. 
Hutton. 
PENNSYLVANIA BEGINNER 
GETS EM ALL OVER. Corry, 
Pa. Have had Miraco one month 
todayandhavere. 
ceived over 115 
stations from 
all parts of the 
United States, 
Canada, Cuba 
and Mexico., 
I think this is 
prettygood for 
one that never 
had any experi- 
ence before. 
Clarence Drugfelder. 
LIKES -IT BETTER THAN -$150 
--$250 SETS. Westville, Ill. 
Miraco sure is a wonderful set. I 
get the stations easily without 
noise -- that's one of the things I 
like about the Miraco. I've had 
three other seta that haveranged 
from$160 to$260 each but Miraco 
beats them all. My friends all like 
the Miraco. I have had stations all 
over the U.S.A. I tune in Mexico 
City and Havana, Cuba any timo 
they are on the air. Alex kinder. 
BEATS COSTLIER SETS WITH 
MORE TUBES. Lexington, O. I 
have given Miraco a thorough try 
out and find it to do all you claim, 
86 stations log so fart getting 
new ones ev tek. This list in- 
eludes coo zoaet, Canadian, 
Cuban a -can stations. The 
selectivi remarkable. 
Others her ,n town have 
more expensive and 
elaborate set's with 
more tubes but dol 
not ever do this. 
Fuller Temple. 
MIRACO OUT. 
PERFORMS 
THEM ALL. 
St. Francis, 
Kansas. l've 
heard a lot of 
radios but the 
Miraco io best 
all around. lam 
proud of mine. 
Cornea i n fine and 
clear. No noises. 
Get lots of distant 
stations. Surely am 
satisfied. Orvey Sharpe. 
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28in.Iong CC Ú TRADE MARK REGISTERED v 27 in. long 
ULTRA-SELECTIVE LONG DISTANCE 5 TUBE SETS EASY ON BATTERIES 

Why run down your costly batteries 
burning 6, 7 or 8 tubes when users 
everywhere report that powerful big Mi- 
raco sets actually are unsurpassed (even 
at 2 to 4 times the price) for razor -edge 
selectivity, extreme long distance recep- 
tion, clear natural tone, quiet easy tun- 
ing and powerful loud speaker volume 
-combined with great savings in lts 
of battery current. 

riiia 

Be Convinced -at Our Risk 
Enjoy a big powerful Miraco 30 days in 
your home. Compare it with highest 
priced sets. Then decide. Your verdict 
final. Remember, this offer is made 
direct to you by a famous big Radio 
Corporation -one of America's oldest, 
reliable makers of fine sets. Many thou- 
sands of satisfied customers. Postal or 
coupon brings testimony of nearby users 
and plenty of proof. 
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RELIABILITY! 
The Midwest organization 
was one of the very first 
to engage In the manufac- 
ture of radio sete. We 
consider them to be both 
morally and financially re- 
sponsible. They have a 
reputation for fair and 
square dealings.- -THE 
PROVIDENT SAVINGS 
BANK & TRUST CO. 

Factory Prices Save You Up to !í 
Save or make a lot of money on sets, 
speakers, tubes, batteries, etc., by get- 
ting our Amazing Special Offer. Won- 
derful bargains ! Everything we sell is 
high -grade. Don't confuse Miraco's with 
small cheap radios. Satisfaction uncon- 
ditionally guaranteed. 

You'll Be Proud of a Miraco! 
Yes, you'll be proud to have friends see and 
hear your Miraco in its big, handsome, ex- 
pensive- looking solid walnut cabinet with 
sloping front. In construction and perform- 
ance too, every inch a high priced set. 
Handsomely gold illustrated genuine Bakelite 
front panel finished in grained walnut. Fin- 
est parts obtainable -the kind used in $200. 
sets. Many exclusive features. Each Miraco 
reaches you completely assembled, rigidly 
tested, splendidly packed and factory guar- 
anteed for one year. Easy to install and op- 
erate -fell instructions supplied. Send NOW 
for testimony of nearby users and Amazing 
Offer! 

Compare the construction with highest priced sets -study this picture 
Notetheneat sturdy high-class construction;wide -- Rear View of Celebrate Ultra 
spacings between parts eliminate losses and in- 
terference. All wiring concealed under genuine 
Bakelite base panel (M). Flexible wiring prevents 
broken or noisy connections. Flush-type sockets 
for the new tubes. (A) (B) (C) -' Duoform- 
ers"- famous exclusiveMiraco Ultra low loss, 
self shielded and matched coils -one of the Mir- 
aco secrets of selectivity with powerful volume 
on long distance stations. (D) Counter Bal- 
ancer"- patented feature, NOT a rheostat or 
potentiometer. Controls oscillations on all wave 
lengths, reduces "B" battery consumption and 
further increasesseleetivityy,distancerange,clar - 
ity, power and volume. (E) (F) Shielded trans- 
formers of famous make evenly amplify all notes; 
beautiful tone quality. (G) Tone Modulator - reg- 
ulates volume, switches current off or on. (II) (I) (J) Low Loss Straight Line Frequency Condens"rs 
-highest grade -equipped with ball bearings. Solid brass plates. Evenly separate all stations. 
(K) Connect E -Z Cable for attaching batteries. (L) Genuine Bakelite front panel. And many other 
latest features of costliest sets. Literature describes them fully, send for it! 

.All Mello) want i! Mu! 
Coupon or postal brings report i fro tü hosts of users in your vicinity and elsewhere proving that 

Miraco sets at rock -bottom money- saving factory prices, outperform sets cost- 
ing up to four times as much. You can also buy speakers, 

tubes, batteries, etc., at big savings from u s1 

Get our proposition before spending 
Dabney elsewhere. 
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ADDRESS 

Agents! Dealers! 
Write for proposition. 
Nation -wide popular- 
ity, superior perform- 
ance, amazingingly 
low prices make Mira - 

cos easy to sell. 

This 
Coupon 

is 
NOT an 
Order 

www.americanradiohistory.com

www.americanradiohistory.com


The SAAL Pedestal is 
an ornament to the most 
b,autifal surroundings. 
Its pure wooden tone 
chamber, three feet in 
length, gives exception- 
ally clear inellow recep- 

tion, Price, $88 

As in the Harp,whose 
short and long strings 
produce highand low 
notes, the SAAL Ec- 
centric provides a 
short radius for high 
notes, a long radius 

for bass tones. 

c-cÇn trZC 
-the new scientific SAAL 
EC- CENTRIC CONE whose 
balanced tone color is the sen- 
sation in radio today. 

Your receiving set may be getting 
all of the best that's on the air - 
but are you getting it ? You cannot 
know the capabilities of your radio 
set, in volume, clarity, beauty of 
tone till you give it the advantage 
of the Saal Ec-centric. 

On the principle of the harp, 
whose short strings produce the 
high treble .notes, whose long 
strings give forth the deep bass 
tones, the Saal Ec- centric, with its 
"center" actually off center, pro- 

vides a short vibrating radius for 
the high notes, a long radius for the 
rich low tones. 

These exact relative proportions 
of vibrating area, definitely fixed by 
scientific principles, are now pro- 
vided for the first time in the Saal 
Ec- centric Cone. All rumble or 
"barrel tone" is eliminated. True 
balanced tone from soprano, flute 
and violin to pipe organ or 'cello. A 
demonstration will convince you. 

Hear the Saal Ec- centric at your 
dealer's, or write us to direct you 
where it can be heard. 

The Saal Ec- centric comes in two 
models: 20 -inch, $25; 14 -inch (Junior), 
$15. Slightly more west of Rockies. 

H. G. SAAL COMPANY, 1800 Montrose Ave., Chicago, U. S. A. 
- 

WORLD FAMOUS MAKERS OF HORNS -CONESAy`EDESTALS 

The famous SAAL Soft 
Speaker, the outstand- 
ing speaker of its type. 
is giving satisfaction re- 
gardless of the set or 
equipment used. Stand - 
ardwith radio engineers. 

Price, 02.60 
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