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CUNN;NGHAM 
TUBE PRICES 

C- 301A -5 Volts 34 Ampere 
filament $4.00 

C -299 -3 Volts .00 amp. 
Dry Battery Det. and 
Amp. $4.00 

C -300 -5 Volts Cas Con- 
tent Detector $4.00 

C- 11 -1.1 Volts .25 amp. 
Dry Battery Det. and 
Amp. Spec'al Base $4.00 

C- 12- Similar to C -11 with 
standard base $4.00 

PATENT NOTICE 
Cunningham tubes are 

covered by patents date I 

2- 18 -08, 2- 18 -12. 12- 30 -13. 
10- 23 -17, 10- 23 -17, and 
others Issued and pending. 
Licensed only for amateur, 
experimental and enter- 
tainment use in radio com- 
munication. 

Any other use will be an 
infringement. 

DATA BOOt< 

Cunningham 90 - page 
Data Book fully explaining 
care and operation of Radio 
Tubes now available by 
sending 10e. in stamps to 
San Francisco office. 

RADIO i18FS 
Bring World Events to Far - 

Distant Vacation Lands 
BACK- COUNTRY isolation melts into world contact as you tune -in on music, 

drama, and the final battles of the Presidential Campaign. 
Make your camp, your cottage, your yacht the center of hospitality and enter- 
tainment 

Perfected Radio will do it, and Perfected Radio means the use of Cunningham 
Radio Tubes. The Cunningham dry battery detector and amplifier tube, type 
C -299, makes it possible for you to treble your vacation pleasure by use of a 
portable receiving set. The special filament in this tube, using a current so low 
that it may receive its supply from standard No. 6 dry batteries or even from 
ordinary flashlight batteries, makes possible this far -reaching application of Radio. 

The receiving set you now have can be readily adjusted to use this tube and be a 
source of use and pleasure on your vacation trip. Your dealer.Can give you useful 
suggestions for the purchase or construction of a highly efficient portable set. 

Branch 
CHICAGO 182 Second Street, San Francisco Braneh'-' 

NEW YORK 
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W Zifi 74'3 W 2. TOWER'S 

() Frank S .Tower 

V 

li 
' cenfsPos/age 

0 TOWER'S GIFT TO THE WORLD! 
I Reproduction of All Radio in Cello -tones 

For years Frank S. Tower played the cello, 
the richest -toned instrument in the world, 

giving concerts and recitals 
throughout Europe and America. 
With the soft, sweet "cello- tone" 
clearly in mind, he has successfully 
manufactured the TOWER'S 
scientific headset, which accurately 
reproduces all radio in the same 
liquid tones. 

A 

TOWER'S scientific, lightest of all in weight, 
offers higher resistance, with elimination of 
distortion. Longer cord (full 5 ft.). Every set 
tested and approved by licensed radio oper- 
ators. Every set covered with our money - 
back guarantee. 

Order today by post card and we will ship 
immediately by Parcel Post C. O. D. 

Our $200,000.00 company stands squarely 
back of every headset. 

THE TOWER MFG. CO. 
98 °eUp` Brookline Ave.. Boston, Mass. 
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RADIO NEWS is published on the 10th of each preceding month. There are 12 

numbers per year. Subscription price is $2.50 a year in U. S. and possessions. 

Canada and foreign countries, $3.00 a year. U. S. Coin as well as U. S. Stamps 

accepted (no foreign coins or stamps). Single coptes. 25 cents each. A sample copy 

will 
Ì 

request. 
BLISHING C 

Checks and 
INC.ey 

orders should be drawn to order 

of EXPERIMENTER 
All communications and contributions to this journal should be addressed to 

Editor, RADIO NEWS. 53 Park Place, New York, N. Y. Unaccepted contributions 
cannot be returned unless full postage has been included. All accepted contributions 
are paid for on publication. A special rate is paid for novel experiments; good 

Photographs accompanying them are highly desirable. 

RADIO NEWS. Monthly. Entered as second -class matter at the Post Office 
. 

at 
New York, N. Y., with additional entry at Long Island City. N. Y.. under the act 
of March 3, 1879. Title registered U. S. Patent Office. Copyright. 1923 

' 
by E. P. 

Co.. Inc., New York. The Experimenter Publishing Co., 53 Park Place. New York. 
The Contents of this magazine are copyrighted and must not be reproduced without 
giving full credit to the publication. Copyright in Germany. Publication and re- 
production of articles in Germany is reserved for Radio, Berlin 42, Germany. 

RADIO NEWS is for sale at all newsstands in the United States and Canada. 
also at The International News Co., Ltd., Bream's Building, London, E. C. 4. 
England, and at Brentano's, 37 Avenue de l'Opera, Parts. 

HOW TO SUBSCRIBE FOR RADIO NEWS. Send your name. address and 
remittance to Experimenter Publishing Co., 53 Park Place, New York. Mention the 
name of the magazine you are ordering. We also publish SCIENCE AND INVEN- 
TION. PRACTICAL ELECTRICS and MOTOR CAMPER & TOURIST. Write early. 

RATES AND TERMS. The subscription rate for RADIO NEWS is $2.50 per 
year. (12 numbers). When remitting do so by check. money order, or registered 
letter if cash is enclosed. Avoid sending cash through the mail if possible. Sub- 
scriptions for less than one year are not accepted. Subscription may be made in 
combination with SCIENCE AND INVENTION or PRACTICAL ELECTRICS. 

POSTAGE. We prepay postage in all parts of the United States, Mexico and 
island possessions. For foreign or Canadian ubscriptions we require 50 cents in 
addition to the subseription price for additional postage charges. 

CHANGE OF ADDRESS. Notify us as far in advance as possible. It requires 
several weeks to make an address change on our records. Always write clearly. 

ON EXPIRATION of your subscription we enclose a renewal blank in our last 
number to you; we stop our delivery to you on expiration. 

New York City Western Advertising Renresentatives PeelAe Coast Advertising' Representatives Kansas City Advertising Representatives 
Advertising Dept. Fineman & McClure A. J. Norris Hill Co. George F. Dillon 

53 Park Place 720 Cass St.. Chicago, Ill. Hearst Bldg.. San Francisco, Calif. Republic Building. Kansas City, Mo. 
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It is only ashen the cold 
season cornes that use know 
the pine and cypress to be 
evergreens." 

-Confucius 

In the coming cold season 
be not surpassed by thy 
neighbor -set the pacewith 
your Grebe Synchrophase. 

TRADE MARK 

BROADCAST Receiver that marks 
another long step forward in 

radio design and establishes a new set 
of standards in craftsmanship. 

Write for literature 

A. H. GREBE & COMPANY, INC. 
Van Wyck Blvd., Richmond Hill, N.Y. 

Western Branch: 451 East 3rd St., Los Angeles. Cal. 
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RADIO NEWS READERS' BUREAU 

Time and Postage Saver 
IN every issue of RADIO NEWS 

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

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

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

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

We will transmit to the various adver- 
tisers your request for information on 
their products. 

This service will appear regularly 
every month on this same page in 
RADIO NEWS. 

If there is any Manufacturer not ad- 
vertising in this month's issue of 
RADIO NEWS, from whom you 
would like to receive literature, write 
his name, address and the product in 

y the special section of the coupon below. 
TEAR ALONG THIS LINE 

READERS' SERVICE BUREAU, 
Experimenter Publishing Co 

Please advise the firms listed 
advertised in the 

RN-10 

, Inc., 53 Park Place, New York, N. Y. 

below that I would like to receive detailed information on their product as 
issue of RADIO NEWS. 

NAME ADDRESS 
(Street - City - State) 

Do Not Use This Coupon for Technical Questions 

List here specific article on 
which you wish literature. 

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

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

ElIf you are dealer 
check here. 

Your own name here 

Address 

City State 
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RAOfO AMATEUR . 

CcNSTRUC AR 

' cLmtceúett, 

Book No. 1 

Hüt4 TO MM. 
PRACTICAL RAW 
RECEIVING SE'S 

Book No. 2 

Book No. 3 

Book No. 4 

Book No. 6 

Many men fail in builli- 
ing their Radio sets 
because of some trivial 
error that could easily 
have been corrected be- 
fore it was too late. 
The E. I. Company has 
compiled a book that 
will help you avoid 
all the common pit- 
falls while building 
your Radio sets. 

PRICE 25c 

The man who wants to 
build only those PRAC- 
TICAL Radio Sets that 
are guaranteed to give 
good results when prop- 
erly constructed w 1 11 
need this book. Gives 
the principal successful 
hookups of practical 
R a d i o Construction. 

PRICE 25c 

Question No. 1 -What 
is Radio? This Is the 
nature of the questions 
that this book answers. 
Then it answers ques- 
tions on all the princi- 
pal parts of a Radio 
Receiver. It is a handy 
hook to keep In your 
radio File. 

PRICE 25c 

Distance lends enchant- 
ment -and its the Ra- 
din Frequency Amplifi- 
cation that brings in 
the distance on your 
Radio Receiver. If you 
contemplate adding any 
Radio Frequency to your 
set you will want this 
b o o k at your side. 

PRICE 25c 

Don't struggle in the 
dark, looking for sta- 
tions -here is an inex- 
pensive book that gives 
y u detailed instruc- 
tions an just ]tote to 
handle your Radio set. 
You will be surprised 
at the increased results 
that can be obtained 
through proper tuning. 

PRICE 25c 

The complete set of E. I. Company Rooks 
shown on this page make up a library that 
covers practically every important detail of 
Radio Receiving Sets. The lore cost of the 
complete set as compared with the amount cf 
valuable information contained in it is the 
Reason why many Radio Set builders have a 
complete library at home that Is constantly 
referred to. Size of each boot: is 7% inches 
by 5,4 inches, contains 52 pages and printed 
with a handsome two-color cover. You can 
obtain these books separately or all together 
from your Radio Dealer or by writing to an 

direct enclosing the price of each book. 

-. 
Radio Broadcast Listeners 

c Book of Information 
and Log Record 

with Complete List 
of 4.R Broadcast. 

Stations 

One Radio Book 
Everybody Needs 

The Instant Reference book 
giving essential Radio Informa- 
tion, List of Broadcast Stations, 
Log Record, Etc. 
No Radio Book on the market today is just like this 
new book of the E. I. Company. It is not only a com- 
plete, practical book of those essential Radio facts 
that everyone who owns a radio should know, but it is 
also a handy log record for those who want to keep 
a record of the stations they receive. 

The book is enclosed in a handsome two -color cover, 
bound in Loose -leaf fashion, so that new pages can be 
inserted if necessary. It contains 80 pages, each one 
containing information more valuable than the last. 
The following is a brief summary of the information 
contained in this book: 
Information for the Broadcast Listener: 
Vacuum Tube Table: Meter wave lengths: 
Radio Batteries: Wireless code chart: 

Station log Chart: 
Complete List of Broadcast Stations of the United States, 
giving Power, wave length, and Time of Operation each 
day of the week. 
Log Sheets for tabulating the dial settings of the stations 
you receive on your radio. 
This book is the most valuable record ever prepared for 
the Radio Set owner. 
Copies can be obtained from your Radio Dealer or direct 
from us on receipt of 50c. 

Postage Paid 

Radio News for October, 1924 

Can you imagine a 
better book for your 

worts bench? Gives dia- 
grams, hookups, and de- 
tails on Radio Hook- 
ups galore. One of the 
most complete hookup 
books published. Au- 
thentic. and up -to -date 
In every respect. 

PRICE 25c 

Everyone wing constructs 
a radio set should 
know, before be starts, 
the simple fundamentals 
of the various parts 
that go to matte up the 
set. The E. I. Com- 
pany has set these forth 
in a compact little book 
that Is valuable at all 
times. 

Book No. 7 

PRICE 25c 
Book No. 8 

The 'Vacuum Tube is a 
marvelous piece of ap- 
paratus. A short study 
of it as given in this 
book gives you the prin- 
cipal on which every 
Vacuum Tube Radie 
Receiver operates. 

PRICE 25c 

Everybody knows the 
famous Neutrodyne 
hookup. One of the 
finest Radio Receivers 
in use today. This b2- 
page E. I. Company 
book gives an explana- 
tion of every detail cf 
the Neutrodyne a n d 
how it all works. 

PRICE 25c 

Anyone with this handy 
book as a guide can re- 
pair and keep in order 
his oat radio set. Cov- 
ers every detall of the 
modern radio sets and 
tells how to locate and 
repair a n y trouble. 

PRICE 25c 

Book No. 9 

Book No. 10 

HOW TOLO(ATE 
1TROUBLES IN 
ryaw? Rails SET 

Pooh Nu. 12 

E. I. Company Consrad Company 
Selling Agents 

233 FULTON STREET NEW YORK CITY 
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The t aA 

RADI I 
Solid 

Mahogany 
Cabinet 

of unique and 
artistic design 

Sold with or 
without the 

Loud Speaker 
Combination 

This Beautiful 
Marshall T0 YS O0 
Non-Oscillating r DOWN 

Complete with all accessories 
WRITE TODAY for full particulars of this most exceptional offer. Marshall Sets embody the very latest improvements 

known to radio. They are licensed under Pfanstiehl Patents Pending, and utilize the wonderfully efficient Pfanstiehl Non - 
OscillatingSystem. This discovery of Carl Pfanstiehl is the big sensation of the 1924 -25 radio season. It brings the first 

real improvement over the Neutrodyne, Superhetrodyne, Regenerative, and Reflex circuits. It is positively non -regenerative. 
It brings to radio a new degree of musical quality. Its selectivity will delight the experienced radio operator. Yet it is so easy 
to tune that the novice will handle it like an expert. 

Easy Monthly Payments -2 Weeks Free T rial 
This is the remarkable offer we are prepared to make you! Two weeks to prove that the outfit you select is everything we have said for it. If it 
doesn't make good our claims, back it comes, and your deposit will be cheerfully refunded. But if it fulfills all your expectations, you may pay for 
it in easy monthly installments. You don't risk a cent when ordering from us. You must be satisfied, or we don't do business. Is it any wonder that 
radio buyers the country over are rushing to take advantage of such an offer? If YOU are interested, figure on getting your order in early, while 
prompt shipment can be made. Everyone predicts a serious shortage of radio supplies this season. Send for full particulars today. 

Send Coupon for Special Offer! 
If you have any idea of buying a radio set this year, don't let this 
chance slip by. Our terms and liberal guarantees have set a new 
pace in the radio business. The low prices we will make you on 
a 3, 4, or 5 tube Marshall set will surprise you. A letter, postcard, 
or just coupon will do. But send it today. 

We also have a most favorable offer for radio dealers. Write. 

Beautiful Solid Mahogany Cabinets 
Just compare the beautiful outfit pictured above with the usual radio box and 
horn! The speaker cabinet appears as part of the combination unit. Designed 
by a master designer -fashioned of the finest solid mahogany, it will har- 
monize with the furnishings of the finest homes. Yet through our different 
way of merchandising, this exceptional cabinet value - plus the unequalled 
mechanical qualities of the Marshall Set -plus easy terms- costs you actu- 
ally less money than the ordinary sets sell for on a cash basis. 

Complete Outfits If Desired 
In buying from Marshall, you have the choice of a set complete with all 
accessories, or the set alone. You have choice of dry cell or storage battery 
outfits. Unless you already own the accessories, you can buy them from us 
at less -than- market prices, with your set, on easy terms. Your outfit will 
come all ready to set up and operate within a few minutes,- saving time and 
trouble- and saving money, too. 

MARSHALL RADIO PRODUCTS, INC. 
Marshall Blvd. and 19th Street, Dept. 59 -47, Chicago 

Marshall Radio Products, Inc. 
Marshall Blvd. and 19th St.. Dept. 59-47, Chicago 

Please send me your special offer price, terms and full description of Marshall Radio 
Outfits. Though I may change my mind on receiving your proposition, my prefer- 
ence now is for a: 

Name 

3 Tube 4 Tube 5 Tube (Please check) 

Address 
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IT IS EASY TO BUILD YOUR OWN RADIO SET 

OUR SPECIAL VARIOMETER 
F410 Varlometer. 
Each $2.10 
-Accurate wood forms 
thoroughly seasoned. 
Plenty of large sized 
wire insures highest 
efficiency. A h i g h 
grade instrument that 
will give you lasting service. 3/10 inch 
shaft. Range 180 to 050 meters. 

OUR SPECIAL VARIOCOUPLER 
F418 Variocoupler. 
Each $ 1.80 
The most efficient type 
of coupler. Primary and 
secondary w o u n d on 
bakelite tubes. Primary 
tapped for line tuning. 
3 /16 inch shaft Range 

180 to 650 meters. 
SUPER MOULDED VARIOMETER 

F412 Each $2.48 
Polished b la el: 

moulded rotor and 
stator forms. Maxi- 
mum inductance with 
greatest efficiency and 
minimum distributed 
capacity. A high grade 
instrument that will 
get the best results. 
\Nave length 180 to 600 meters. 

Over 50,000 Barawik Radio Sets Are 
Operated All Over the World 

All of these sets were built with Barawik Standard Radio Parts mostly by per- 
sons without any previous radio experience. These home -made sets equal in re- 
sults the best factory made sets -many are even superior and at a cost only a frac- 
tion of the cost of the factory made sets. You can easily equal these results. 

INDUCTANCE COILS (Honeycomb) 
Carefully made -fine looking 
coils. Low resistance -high 
self inductance. Very firm hn- 
pregnatlon. Mounted coils have 
standard p l u g mountings. 
Specify when ordering whether 
mounted or unmounted type is 
wanted. 

PANEL MOUNTING VARIABLE JL_ CONDENSERS 
These are especially high 

grade condensers and we 
guarantee them to be me- 
chanically and electrically 
perfect. Fine polished end 
plates of heavy bakelite. 
Shafts i4 inch diameter. 

Sturdy, heavy aluminum alloy plates per- 
fectly spaced to insure smooth. even reliable 
capacity. Our low prices save you money. 

58e 
97e 

$1.13 
1.20 
1.27 
I.40 

Tns 
25 
35 
50 
75 

100 

Art 
I 
Not I Art 1 Not 

1 

No.IMtd1 Mtd Trns1 Ne.1 Mtd Mtd 
F301 $.28 $.75 
F302 .30 .90 
F303 .32 .96 
F304 .37 1.02 
F305 .52 1.07 

2001F3071$ .66151.20 
5001 F3111 1.061 1.57 

10001F3141 1.641 2.18 
12501F3151 1.861 2.35 
15001F3181 2.101 2 50 

INDUCTANCE COIL MOUNTINGS 
F340 3 Coll $2.75 
F341 2 Coil 2.35 
Made of polished black 
bakelite. Mount o n 
front of panel. 
Beek of Panel Mounting 
Mounts back of panel. 

with knobs or dials on front of panel. 
Takes 3 coils of any size. 
F342 Each 

SUPERIOR I80° VARIOCOUPLER 
F521 Each $1.10 

A wonderful value. 
Produces excellent re- 
sults. Green silk wind- 
ings on black fibroid 
tubes. Rigid mounting 
support. Primary tapped 
for fine riming. 'k inch 
shaft. Range 200 to 600 
Meters. 

F522 Varimneter -same style. Each $1.10 
SUPERIOR VARIOMETER 

F525 Each $3.68 
Forms moulded of red 

bakelite. A neat hand- 
some instrument. Green 
silk windings calculated 
for highest efficiency. Va 
inch shaft. Noiseless 
pigtail connections. I 

Produces superior re- 
sults in any type circuit 180 to 650 meters. 
F527 Variocoupler. Same style. Primary 
tapped for fine tuning. Each $3.68 

SUPERIOR VARIOCOUPLER 
F523 Each $3.35 

Stator tube and rotor 
ball of moulded red 
brown bakelite. Large 
size green silk windings 
insure highest efficiency. 
'.í inch shaft. Superior 
results in circuits for 
180 to 650 meters. Tap- 
ped primary for finest 

tinting. Noiseless contacts. 
F526 Special type for single circuit Re- 
generative Hook up. Each $3.75 

EXCEL MOULDED ' VARIOMETER 
F524 Each ...$3.95 
A wonderful value at 
our price. Polished 
black bakelite rotor 
and stator forms. 
Large size green silk sire insures greatest 
efficiency. 'k tech 
haft. Noiseless Pig- 
tail connection. Split 
stator winding. 

$3.25 
COIL MOUNTING PLUGS 
Moulded of genuine bakelite. 

F344 Plug for mounting 
" Honeycomb" colt 38e 
F345 Plug to fasten mounted 
01111 stationary to panel 42e 
F346 Movable plug to fasten mounted coil 
to panel so It can be rotated 89c 
F343 Fibre strip to hold coils for mount- 
ing. Two foot piece 15c 

BAKELITE TUBING 
Best grade genuine bakelite 

tubing. Pieces 3 inches long 
only. 
F985 Inside dia. 21 in. 29c 

F986 Inside die. 3 in. 38c 
F987 Inside dia. 31/2 in 42e 
F988 Inside die. 4 In. 47e 

MAGNET WIRE 
Insulated capper wire. Rest quality even 

drawn wire, one piece to a spool. Prices 
quoted are for 8 oz. spools unless other- 
wise stated. Note, our prices are prepaid. 

PH USI FORMER 
F546 Each $6.85 
A new device especially de. 
signed for tuned radio fre- 
quency circuits. Consists of 
primary and secondary in- 
ductively coupled coils con- 
nected with variable con- 
denser, all enclosed in 

moulded case with binding posts and with dial on shaft of condenser. Size about 
4?á In. square, 2 in. thick. Three such 
units occupy small spare and can be used 
to make up a fiery efficient 5 tube set at 
low cost. 

SWITCH LEVERS 
Very neat polished black com- 
position knob. Exposed metal 
parta polished nickel finish. 
Fitted with panel bushing and 
two set nuts. A high grade 
switch. 
F381 114" Radius. Each 14e 

INDUCTANCE SWITCH 
F285 Price including knob and 
dial $1.18 
Mounts switch points and con- 
tact lever behind panel. Only 
one hole needed to aiming. 12 
switch points, any number of 
which may loe used. 

SPIDER WEB COILS 
F290- 25 turn 39e F292 -50 turn 47e 
F291- 35 turn 42e F293 -75 turn 54e 
F294 -100 turn. Each 68c 
A new popular type of inductance of high- 
est emeiency. Lowest distributed capacity 
and lowest high frequency resistance. Firm 
green silk windings with fibre mounting 
strips. 
F299 Farm for winding spider web 
coils 15c 

Double 
Cotton 
White 
F990 

Enam- 
eled 

Wire 
Size 

Single 
Silk 
Green 

Double 
Silk 

Green 

39c 
43e 
49c 
57e 
700 
95e 

$1.15 
1.49 

F992 
31e 
35c 
39c 
45e 
50e 
55e 
60e 
65e 
85e 

F991 F993 
18 
20 
22 
24 
26 
28 
30 
32 
36 

54c 
60e 
70e 
85c 
95e 

51.15 
4oz. .80 
4oz. .95 
4oz. 1.95 

COIL WINDER 
F548 Each 51.90 
For the set builder. Slakes 
better coils in less time. saves 
its cost In short time. Clamps 
to table or bench. Has three 
adjustable fingers to hold 
tubes up to 4 inches diameter. 
Spring in handle prevents un- 
winding of coil when tension is released. 

75e 
82c 
950 

91.05 
1.30 
1.60 

4oz, 1.10 
4oz. 130 
4oz. 2.60 

F815 3 plate 
F816 5 plate 
F814 11 plate .001125 mfd 
F817 17 plate .00015 mfd 
F813 21 plate .0005 mfd. 
F812 43 plate .001 mfd. 

VERNIER VARIABLE CONDENSERS 
Including Dial and Knobs. 
These condensers are of the 
very best make and ara not 
to be compared with many 
inferior, cheap condensera 
offered. We guarantee them 
to please you or your money 
back. One separately con- 
trolled vernier plate which 
permits of the best tuning. 
F825 11 plate .00025 mfd. 51.95 
F824 22 plate 0005 mfd. 2.33 
F826 44 plate .001 mfd. 2.45 

LOW LOSS VARIABLE CONDENSERS 
The latest type condensers. 
Reduce current losses in- 
creasing efficiency of set. 
Heavy aluminum plates. 
Vernier type has single 
vernier plate controlled 
by lever. 5/ inch shaft 
3 inch dial required for 
vernier tape. 

Vernier Type (No dial included) 
F833 11 plate, .00025 mfd. 52.28 
F834 23 plate, .0005 laid. 2.95 
F835 43 plate, .001 mfd. 3.80 

Plain Type (No dial included) 
F836 ll plate, .00025 mfd. $1.90 
F837 23 plate, .0005 mfd. 2.12 
F838 13 plate, .001 mfd. 2.90 
ENCLOSED VARIABLE CONDENSERS 

One of the best made con- 
densers. Rigid. accurately 
spaced aluminum plates. 
Formica ends. Engraved 
scale. Knob and pointer. 
F806 45 plate .001 
Mfd. 52.80 
F806 21 plate .0005 Mfd 2.45 

DUBILIER MICADON TYPE 601 
F502 .0001...28e F507 .0025..32c 
F503 .00025..28e F508 .003...40c 
F504 .0005...28e F509 .001...40e 
F505 .001....32e F510 .00:5...48c 
F506 ,002....32e F511 .000...60e 

DUBILIER MICADON 601G 
Same style condenser as 

above with mounting for 
tubular grid leak. No grid 
leak included. 
F58í .00025 mfd. Ea. 36e 
F582 .0005 mfd. Ea...38e 

DUBILIER MICADON 601T 
Consists 'of to Type 001 condenser With 
brackets designed to fit over terminals on 
audio frequency transformers, binding nests, 
etc. 
F583 .001 mfd, 40e 
F584 .002 mid. 40e 
F585 .0025 mid. 40e 

FRESHMAN MICA CONDENSERS 
F516 .0801 26e 
F512 .00025 25c 
F5I3 .0005 25e 
F514 .001 31e 
F515 .002 31e F516 
F519 .0023 38e F517 
F520 .eon 60c F529 

.006 60c 

.01 80e 
.015...51.15 

VAR 

Condenser .00025 

(ABLE GRID LEAKS 
F177 Freshman hack 
of panel style 59e 
F178 Freshman bacio 
of panel style with 
00025 Condenser 79e 

F171 Freshman base 
mounting type with 

790. 

C R L VARIABLE GRID LEAK 
F173 Without condenser but 
arranged to take any standard 
grid condenser 51.03 
F175 With .00025 conden- 
ser 1.35 
A high grade article. Turning 
knob varies resistance from ?4 to S meg- 
ohms. 

B RA D L EY LEA I< 

FI68 Without condenser. Resistance ?. 
to 10 megohms $1.74 
F169 \Vitlt .00025 condenser 1.95 

TUBULAR GRID LEAKS 
Cut shows leak mount- 
ed. Leaks and mount- 
ings quoted separ- 
ately. 
F649 Grid leaks (can 
be used with Dubtlier 
6010 condensers) r 
Earls 10e Y Resistances -114, 1, 1%, 2, 3, 5 7 and 10 

megohms. Specify resistance wanted. 
Mountings. Bakelite base. 
F840 Single mounting. Each Ise 
F842 Double mounting. Each.... 27c 
F644 Triple mounting. Each... 390 

COTO VARIABLE CONDENSERS 
F784 .00025 mfd. 
F785 .0005 mfd. ... 4.18 
F786 .001 Infd, 4.98 

An unusually high grade 
condenser. Copper platea. 
soldered connections. Low 
loss type. Friction type 
vernier controlled by sep- arate knob. Complete with dial. 

REMLER VARIABLE CONDENSERS 
F620 .00035 mfd. Ea. $4.25 
F621 .0005 mfd. Ea. 4.25 
A new type of condenser. 
Each set of plates mounted 
on separate shafts which 
are geared to dial shaft 
Plates fold into each other 
complete revolution of dial varies, capacity 
from almost absolute tern to maximum rated. No other condenser has such a range and this feature especially adapts It to superheterodyne and other sensitive dir- cults. Complete with dial. 

ENCLOSED DETECTOR 
One of the finest crystal 
detectors on the market. 
supersensitive galena drys 
tal enclosed in heavy glass 
shield. Quirk, pnsiti,o 
adjustment. Brass paria 
polished nickel finish 

F730 Each 89e 

GALENA DETECTOR 
Easy fine adjustment. Crys- 

tal mounted in cup. Moulded 
base and knob. Brass parts 
polished nickel finish. An un- 
equaled value. 
F732 Each 59e 

DETECTOR CRYSTALS 
F736 Galena, Arlington tested. piece 19e 
F738 Silicon, Arlington tested. piece 19e 
F735 Tested. Galena, Mounted. piece 9e 
F737 Tested, Silicon, per piece 9e 
F739 Genuine million point crystal. Ea 29e 
F733 Meteorite crystal. Each 12e 
F734 Silver Clay crystal. Each 23e 
F746 Doter Crystal. Each 27e 
STANDARD BRAND FIXED CRYSTAL 

DETECTORS 
The latest developments in Crystal Defec- 

tors. Give better results and more reliable 
Sloan old style. Peed in Reflex circuits 
F742 Crewel Detector. Each $1.48 
F743 R Metal Detector. Each 1.39 
F744 B Metal Crystal. Each .45 
F747 RW Detector 1.29 
F749 Brovnlle Detector 1.79 
F750 Broil nlie Renewal .69 

ACME LOWEST LOSS CONDENSERS 
F8I G Each $5.10 
Designed by Acme engineers 
for long service and efficient 
operation. Losses reduced) to 
a minimum. Rotor plates sun - 
ported on cast aluminum shaft. 
Enclosed in dustproof celluloid 

case. Friction vernier with knob. V. inch 
s tart Requires 3 inch dial. One size only. 
:Maximum capacity .0005 mfd. 

ONE HOLE MOUNT 
F832 Each 5 20 
Only a shaft hole need) be 
drilled in panel for mount- 
ing variable condensers when 
using this device. Saves 
drilling and permits easy secure adjustment 
in any position. 

FRESHMAN CRYSTAL DETECTOR 
F760 Each $1.10 
A double adjustable crystal de- 
tector especially suitable for re- 
flex and other sets requiring n 
high grade detector. Fnr front 
or back of panel mounting. 

ti 

M 

SUPERIOR RADIO JACKS 
Finest grans leaks. 

Improved design. Best materials. 
Phosphor b r o n z e 
springs. Silver con- 
tact points. Nickel finish. Mount on 
panels b to % in. 
F390 Open circuit Each 32c 
F39I Closed circuit. Each 39c 
F392 Two circuit. Each 45e 
F393 Single circuit filament control 46c 
F394 Two circuit filament control 59c 

STANDARD JACKS 
F387 Open circuit jack. Each 22e 
F388 Two circuit jack. Each 20e 
Well made, durable, smooth wnrking, nick- 
el finished frame. Well insulated. 

NEW STYLE JACKS 
F379 Single circuit 24c 
F380 Double circuit 49e 
Occupy less space than ordinors Fr 
jacks. Binding posts mike solder - 
!rig unnecessary. Well made, dur - 
able smooth working. Well insu- 411 
lated. 

JACK SWITCHES 
Compact and dur - 
-ble radio switches. 
Mount o n panel 
same as jacks. Fur- 
nished complete 

with On and OF name plate. knob and 
pointer. 
F280 Two springs. Usually used as "A" 
battery switch. Each 57e 
F281 Three springs. For switching from 
long to short ware, from one battery to 
another, etc. Earls 65e 

RADIO SWITCH 
F287 Each 25e 

Cuts current on and off in- 
stantly by a push or pull. 
Very neat. Well stade. Durable. Saves 
tubes and batteries. 

ti 
1 dq1 -1, 

SUPERIOR RADIO SWITCH 
F283 Each 25e 
A switch fully equal to any 
on the market at a price 
about half what is usually ask- 
ed for a switch of anywhere 
near equal quality. 

THE BARAWIK CO. Chicago's Original Radio Supply 
House. Beware of Imitators 102 South Canal St., Chicago, Ill 
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WITH BARAWIK STANDARD RADIO GOODS 

VACUUM TUBES 
Standard Brands- Cunningham, 
Radiotron. Every one guaranteed 
new and perfect. We will ship 
brand in stock unless you spe- 
cify otherwise. 
F105 Detector UV200, C300. 
Each $3.59 
FI12 Amplifier, l'JV201A, 
C301A. Each 3.59 
F118 5 -Watt Transmitter 7.70 
F107 WD11, Cll. Each 3.59 
F101 W1312, C12. Each 3.59 
F102 11V99, C299. Each 3.59 
ADAPTERS 

To use dry cell tubes in standard 
base sockets simply insert one et 
these adapters in the socket. 
F104 For UV199 or C299 
tubes 430 
F109 For WD11 or C11 tubes 42c 

VERNIER DIAL ADJUSTER 
F941 Each 14e 

Easily installed at edge 
of dial. gives finest ver- 
nier adjustment of con- 
denser or inductance. A 

great value. Polished black knob. 

CII SOCKET 
F136 Each 32e 
Genuine moulded brown bake- 
lite. Contact springs make 
firm contact with tube. For 
C71 or WD11 tithes. 

BAKELITE SOCKET 
F140 Standard base...33e 
F141 UV199 base ....33e 
Moulded of genuine red 
brown bakelite. Binding 
post connections. Strong 

sass +" contacts. Steal values. 

EXTRA STRONG SOCKET 
F 142 Each 38e 
Extra heavy. Double rein- 
forced contact springs. For 
standard base tubes. A won- 
derful value. 

PANEL MOUNT SOCKET 
F143 Each 42e 
The best socket value ob- 
tainable anywhere. Extra 
heavy, moulded, genuine 
brown bakelite. Double re- 
inforced contact springs. 
Will mount on panel behind 
rheostat. 

METAL TUBE SOCKET 
F134 Each 27e 
Nickel plated brass tube 
set in best grade con - 
position base. Plainly 
marked binding posts. 
An excellent value. 

STANDARD TU 
Each 

SOCKET 
760 F150 

Bakelite hase. Polished 
nickeled tube. Highest 
quality socket on the mar- 
ket. Best insulation. Posi- 
tive contact. Marked ter - 
minals. For base or panel 
mounting. 

199 SOCKET 
F145 Each 59e 
Moulded of high insulating 
material. Sponge rubber base 
prevents ringing In tube. 
Plainly marked binding post 
connections. Neat and compact. 

BINDING POSTS 
Brass, polished nickel finish. Washer and 
6 -32 in. screw extending % in. 

F370 Large F376 Large 
size - barrel size with hole 
and knob % for phone tip 
in. long. or wire. 
Dozen ...70e Dozen .800 
F372 Smaller F378 Small 

size barrel and knob size with hole for 
9 -16" long. Dz. 500 phone tip or wise. 

Dozen 35e 

LETTERED BINDING POSTS 
F375 Set o f 

eight 39e 

Rickel plated 
washers. Com- 
position tops 
lettered a s 

.1 shown in illustration. Eliminate 
engraving. Improve appearance. 
Sold In sets of eight only. 

COMPOSITION TOP 
BINDING POSTS 

F374 Dozen 45e. Hundred $3.00 
Composition top, nickel plated body. 
n /32 screw with washer. 

SWITCH CONTACT POINTS 
Brass polished nickel finish. Have Si, 

in. long size 6/32 screws and two nuts. 
F363 Dozen ..Its Hundred ..750 

Thousand 56.75 
Solder Lugs to Fit Contact Points 
.U.so for connecting wires to bind - 

hhg pasts, etc. 
F365 Dozen ....Se Hundred ....30e 

SWITCH LEVER STOP 
Brass polished nickel finish. 
F386 Dozen ...I8e Hundred. _51.05 .51.05 

YOU SAVE MONEY WHEN YOU BUY FROM US 
WE PAY TRANSPORTATION CHARGES IN U. S. EAST OF THE ROCKIES 

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 
FAST SERVICE -TRY US AND BE CONVINCED 

THIS GUARANTEE PROTECTS YOU- Examine the goods we ship you. They 
most suit you in every respect. If you are not satisfied with your purchase return 
the goods at once and we will refund the price you paid. 

FILAMENT CONTROL RHEOSTATS 
FI32 6 ohm. Each....38e 
F129 20 ohm. Each ....40e 
F131 30 ohm. Each ....44e 
F135 6 ohm. Vernier 95e 

Best grade. Will give 
real service. Durable and 
lasting. High heat resist- 
ing base, diam. 235 in. 

Tapered polished black knob irk" diam. 
Potentiometers. Match above rheostats. 
Same high grade construction. 
F 151 200 ohrn. Each 58e 
F152 400 ohms. Each 65e 

SUPERIOR RHEOSTATS 
F147 6 ohm 60e 
F148 20 ohm 65e 
F149 30 ohm 70e 
One of the finest rheostats 
we have ever seen at a price 
that makes it the best value obtainable 
anywhere. Genuine bakelite base. Beauti- 
fully shaped black bakelite knob with white 
arrow. Single hole mounting. A rheostat 
you will be proud in love in your set. 

FROST METAL FRAME RHEOSTAT 
F161 6 ohm plain 50e 
F162 6 ohm vernier 65e 
F163 35 olun plain 50e 
F I64 35 ohm vernier 65e 
Nickel plated brass frame. 
Bakelite knob. Single hole 

mounting. Smooth action. Potentiometers 
to match above rheostats. 
F165 200 ohm 50e 
F166 400 ohm 50e 

AMSCO RHEOSTATS 
A complete line of rheostats 
and potentiometers of the 
highest quality. Bases and 
knob are genuine bakelite. 
Flange and arrow on knob 
give same effect as a dial. 
Surooth action. 
F225 6 ohm plain $ .85 
F226 20 ohm plain 1.05 
F227 30 ohm plain 1.10 
F228 6 ohm vernier 1.28 
F229 20 ohm vernier 1.49 
Potentiometers to Match Above Rheostats 
F230 230 ohm $1.10 
F231 400 ohm 1.30 

OUR SPECIAL AUDIO FREQUENCY 
AMPLIFYING TRANSFORMERS 

F549 3 to 1 ratio-62.25 
F550 5 to 1 ratio.. 2.45 

In quality of tote and 
volume of sound. t h e 
things a transformer is 
built for we guarantee it 
to equal or surpass any - 
other transformer. Neat 
in appearance. Carefully made. Fully 
mounted with plainly marked binding post 
connections. Wonderful results on one. two 
or three steps without distortion or howl- 
ing. A quality item in every respect. 
OTHER STANDARD BRANDS AUDIO 

FREQUENCY TRANSFORMERS 
Fresh, clean Stuck in Original Containers. 
F587 Tltmdarson Ratio 3% to 1 ....$3.30 
F588 Thodarson Ratio 0 to 1 3.70 
F589 Thordarson Ratio 2 to 1 3.95 
F531 All American 10 to 1 shielded 3.80 
F532 All American 5 to 1 shielded 3.80 
F533 All American 3 to 1 shielded 3.60 
F534 All American Push Pull. Each 5.10 
F59I Modern 10 to 1. Each 4.50 
F592 Modern Push Pull. Pair 9.90 
F555 Federal No. 226. Each 4.45 
F556 Federal No. 65. Each 6.35 
F712 Radio Corp. Each 5.70 
F595 Auertran 3% to 1. Each 6.30 
F596 Auertran 5 to 1. Each 6.30 
TRICOIL RADIO FREQUENCY AMPLI- 

FYING TRANSFORMER 
F560 For 201A or 301A 
Tubes $1.58 
F56I For 199 or 11 or 12 
Tithes 1.58 
This transformer will pro. 
dure wonderful results in any 
type of regular or reflex ra- 
dio frequency circuit. Perfect for one, two 
or three stages. Compact, convenient form, 
ens/ly ni.umi ed. Rance 175 to titi meters. 

DUBILIER RURATRAN 
F502 Each $3.48 
A high grade, efficient radio 
ircifuency 'transformer that 
will give excellent results. 
]fange 220 to 550 meters. 

RADIO "BAKELITE" PANELS 
We supply genuine Bakelite. Condensate, 
Celeron or Formica, all of which have prac- 
tically identical properties. Machines well 
without chipping. Won't warp. Waterproof. 
Attractive natural polished black finish 
which can be sanded and oiled. 

Panel iii " thick 3/ 16 "thick 
Size Art. Art. 

Inches No. Price No. Price 
6: 7 F450 5.55 F460 5.89 
6x10% F45I .86 F461 1.15 

7x14 F458 1.38 F468 1.73 
7x16 F453 1.78 F463 2.27 
7x21 F457 2.05 F467 2.65 
7x24 F459 2.42 F469 2.97 
7x26 F462 3.25 
9x14 F464 2.35 
1 "_x F465 2.97 
12x21 

14 
F466 4.25 

r/a"thick 
Art. 
No. Price 
F470 S1.15 
F471 1.60 
F478 2.35 
F473 3.15 
F477 4.10 

F474 
F475 
F476 

3.15 
3.98 
5.70 

RUBBER COMPOUND PANELS 
Made of a special compound having a Tub- 
ber base. Equal in appearance and in all 
essential points to any other class of 
panels. Fine smooth polished finish. Can 
be drilled or cut without chipping. Guar- 
anteed not to worn and to be a perfect 
insulator for radio use. Smooth. glean 
edges. Thickness D/16 inch. 

Black 
Art. Nn. Price 

F481 
F482 
F483 
F484 
F485 
F486 

S .70 
.85 

1.00 
1.25 
1.40 
1.70 

Size 
Inches 
7x10 
7x12 
7x14 
7x18 
7x21 
7x24 

Mahogany 
Art. No. Price 

S .85 
1.00 
1.20 
1.50 
1.65 
I.95 

F493 
F49S 
F495 
F496 
F497 
F498 

HOWARD RHEOSTATS 
A well known line of rheostats 
and potentiometers that is giv- 
ing very satisfactory service to 
its users. Complete with knob 
and pointer. 

F211 6 ohm plain rheostat 5 .85 
F212 6 ohm vernier rheostat 1.25 
F213 25 ohm plain rheostat .85 
F214 25 olhm vernier rheostat 1.25 
F215 40 ohm plain rheostat .85 
F216 40 ohm vernier rheostat 1.25 
F217 200 ohm Potentiotneter 1.25 
F218 400 ohm Potentiometer 1.69 
F347 6 ohm Midget rheostat .85 
F348 23 ohm Midget rheostat .85 
F349 40 ohm Midget rheostat .85 

Single Hole Mounting Type with Dial 
F350 d ohm plain rheostat S .95 
F351 6 ohm vernier rheostat .95 
F352 25 ohm plain rheostat .95 
F353 25 ohm vernier rheostat .95 
F354 40 ohm plain rheostat .95 
F355 40 ohm vernier rheostat .95 
F356 200 ohm Potentlnmeter 1.30 
F357 3011 chin Potentiometer 1.69 

BRADLEYSTAT and BRADLEYOMETER 
F208 Brodleyant Each 51.74 
Latest style. Can be used with 
all types of tubes. 
F209 Bradleyometer 200 ohm. 
Each 51.89 
F210 Brndleyometer 400 ohm. 
Each $2.89 

ACME POT -RHEO. 
A rheostat and potentiometer 
combined in one unit. Does 
the work of two separate instru- 
ments. 300 ohm potentiometer. 

F237 with 6 ohm rheostat $2.69 
F238 with 30 ohm rheostat 2.69 

A MP ER IT ES 
Eliminates 
rheostats on 
amplifier tubes 
where adjust- 
ment is not 
critical. Automatically 
adjust resistance ac- 
cording to now of current keeping tubes at 
proper point for maximum efficiency. Com- 
plete with mounting. 
F221 For UV201A or 301A tubes....950 
F222 For ÚV200 or C300 tubes 95e 
F223 For 11V199 or C299 tubes 95e 
F224 For WD11 or C11 tubes 95e 

THE BARAWIK CO. 

ACME TRANSFORMERS 
F553 A. F. Transformers 
Each $3.95 
Acne transformers are well 
known to every radio fan. 
They are made of the best 
grade materials and will 
give excellent service. 

F565 112 First 
Stage. Ea. $3.95 
F566. R3 Second 
Stage. Ea. 3.95 
F587 R4 Third 
Stage. Ea. 3.95 

FAHNESTOCK CONNECTORS 

UT. 
-1 

F366 F367 
F366 Single. Dozen 18e 

F367 Double. Dozen 39e 
Handy and convenient for connecting wires 
or making connections on binding posts or 
other parts of instruments. Wires held 
firmly In spring grip but may be instantly 
removed. 
FAHNESTOCK ANTENNA CONNECTOR 
F368 Antenna Connector. 
Each 8e 
Requires no soldering. Mates 
connection in a feto seconds. 
TINNED COPPER "BUS BAR" WIRE 

Size 14 tinned copper wire. For wiring 
sets. Best size for neat job and easy 
soldering. 
F957 Round. Ten feet for 12e 
F958 Square. Ten feet for 14e 

SPAGHETTI 
For covering connecting wires in sets. 

For size 12 and 14 wires. 
F955 Finest quality braided and satur- 
ated with best baked lustrous transparent 
insulating varnish, 3 feet for I9e 
F956 Best quality braid and covered with 
black insulating compound. 3 feet for..9e 

BRASS ROD 
Supplied only in 8 inch lengths. 

F961 Threaded 6/32, per 8 in. length 6e 
F963 Threaded 8/32, per 8 in. length 8e 
F965 Solid 3/16 in., per 8 in. length 6e 
F967 Solid 4 in.. per R in. length 8e 

COPPER FOIL 
F968 Per piece 25e 

Thin copper foil for shielding panels. 
6 inches wide. 2 feet long. .005 in. thick. 

SUPERIOR VERNIER ADJUSTER 
F942 Each 26e 
Polished black knob. '"Ver- 
nier" engraved in white. 
Spring adjustment. Need 
not be disassembled for 
mounting. Easily installed. 

40" 
1 

IChicago's Original Radio Sup - 
ply House. Beware of Imitators. 

Black 
No. Price 
F92I 
F922 
F923 
F924 
F925 

I6e 
16c 
22e 
22e 
27e 

COMPOSITION DIALS 
Handsome dials moulded 
in one piece of polished 
black composition. 2 inch 
size has 270° scale mark- 
ed 0 to 100 finely en- 
graved in contrasting 
white enamel. 3 and 3% 
inch size h awe 180° scale 
marked 0 to 100. 

D jam. 

2" 
3" 
3" 
4" 

Shaft Mahogany 
Size N o. Price 

3/16 F926 Ile 
1/4 F927 19e 

3/16 F928 26c 
I/4 F929 26e 
1/4 F930 32e 

GENUINE BAKELITE DIALS 
F931 2 in. Dino. for 3 -16 in. shaft. 
Each 358 
F932 2 in. Diam. for 14 in. shaft 
Each 350 
F933 3 in. Diam. for 3 -16 shaft. 
Eaclt 39e 
F934 3 in. Diam. for 14 in. shaft. 
Each 39e 
F935 4 in. Diam for r/a in. shaft Ea 48o 
Moulded in one piece of genuine bakelite 
in polished black finish. Finely engraved 
scale in contrasting white enamel. Sure 
grip knob that fits the fingers. Higher 
grade dials for good sets. Match perfectly. 

GANG SOCKET 
F144 Each . 

Same construction as F143 socltet but 
$1 
takes 

39 

three standard base tubes. For base or 
panel mounting. 

UNIVERNIER CONTROL DIAL 
F918 For 3/16 in. shaft, silver 
dial, black knob 91.10 
F919 For ?4 in. shaft, silver 
dial, black knob 51.10 
F9I6 Gold dial, mahogany ]mob 
for % in. shaft. Each $1.29 
Replaces ordinary knob or dial. 

Gives perfect vernier control on condenser. 
variometer, variocoupler, tickler. etc. Posi- 
tive easy action. Looks fine. Easily in- 
stalled. Especially desirable in tuning 
n eotrodvne seta. 

BEZELS 
Finest quality. Fit any 

thickness panel. 
F904 Nickel % in diam 

Ea 
15e 

Each 
F9c05 

h 
Nickel 1 in. Diana. 

15e 
F906 Nickel 1% in. Diam. Each 150 
F907 Black % fn. Dlanh. Each 16e 

F908 Black 1 in. Diem. Each I6e 
F909 Black 1% in. Diann. Each 16e 

F910 Gold % in. Diam. Each 26e 
F91I Gold 1 in. Diam. Each 28e 
F912 Gold 1% in. Diam. Each 28e 

PANEL ENGRAVINGS 
I9c F937 Per set 

A complete set of transfers in neat white 
lettering for marking connections. dials, 
etc. Easily applied in a few seconds. Look 
like real machine engravings, contrasts 
neatly on black or mahogany panels. Plenty 
of titles for the largest set. 

BASE BOARDS FOR CABINETS 
Fasten to bottom of panel and tit inside 
cabineta. About % inch thick, 61/2 inches 
wide. 

Art. Length Price Art. Length price 
No. Inches Each No. Inches Each 

F435 61/2 25e F439 171/2 33e 
F4 201/2 35e F436 91/2 27e 
F41Ì 231/2 37e 

F437 II'/2 29c F442 25'/2 39e 

F438 131/2 31e F443 351/2 50e 

102 South Canal St., Chicago, Ill 
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BUILD YOUR SET BETTER --AT LOWER COST 

Radio News for October, 192,1 

CABINETS 
Fine looking cab- 

inets solidly built. 
Elegant h a n d 
rubbed dark ma- 
hogany finish. You 
will be proud of 
your set mounted in 
one of these cabinets. Hinged tops. Front 
rabbeted to take panela. Panels not in- 
cluded. Inside depth 7 inches except 9x11, 
12x11, 12x21 which are 10 inches deep. 

Panel I Art. Price I Panel 1 Art Price 
Size I No. Each II Size I No. I Each 

027" F420 $1.95 1 7221 "1F425 $3.25 
6210%" F422 2.45 

1 
7224 "1F429 3.60 

7x10" F421 2601 7x26 "1F431 3.95 
7x12" F424 2.85 1 90.4 "IF428 3.55 
7x14" F423 2.95 112214 "IF430 4.00 
7x18" F426 .3.05 112221 "1F432 5.05 

DE LUXE CABINET 

The finest quality cabinet. A piece of 
furniture worthy of the best set. Made of 
genuine solid walnut in elegant hand 
rubbed brown finish. Top has piano hinge 
and lid support. Feet at base add to strik- 
ing appearance. Inside depth 9 inches. 
Panel I Art.I Price II Panel I Art.l Price 
Size I No. I Each II Stz I No. 1 Each 

7x21 1F4451 $7.7511 7x26 IF4471 $9.50 
7x24 IF4461 8.2511 7236 1F4481 11.75 

RADIO TABLE 

F901 Prepaid price, each 58.25 Well made of hardwood in One dark 
mahogany finish. Extra strong. Top large 
enough for any set. Shelf holds all bat- teries and accessories. Drawer for tools 
and tubes. Just the thing for the home 
or for displaying sets in stores. Top is 16 by 30 inches. Height 28 inches. 

COMBINED RADIO TABLE AND LOUD 
SPEAKER 

F903 Prepaid 
price. each $19.95 

Holds set, bat- 
teries and acces- 
sories. A very 
fine loud speaker 
with grille open- 
ing in front is 
built just under 
the top. Speaker 
h a s unusually 
good tone and 
volume. Fitted 
w 1 t h genuine 
Baldwin unit. 
Made of selected 
wood with extra quality antique mahogany 
finish. Top size 29 x 15 in. Height 29 in. 

CONSOLE RADIO CABINET 
F902 Prepaid 
Price, each $37.50 

A high grade 
piece of furniture. 
Neat appearance. 
Elegant finish. 
Looks well among 
finest furnishings. 
Rooney compart- 
ments hold a n y 
set with batteries, 
charger a n d all 
accessories. Can 
be entirely closed 
and locked. Very 
accessible. Strong 
durable construc- tion. Paneled 

doors. Fine mahogany finish. Takes panel 
7x33 in. or smaller. 37 in. wide, 14 In 
deep, 42 in. high. 

Complete Sets of Parts for Popular Circuits 
Only high grade parts are used in these sets and each part is guaranteed to be per- fect. Each one of these circuits has been tried and successfully operated under many different conditions. The detailed instructions and diagrams supplied with each set make it easy fcr any one without previous experience to build an outfit that will give most satisfactory results. Parts supplied are for UV20 IA or C30IA tubes throughout. If dry cell tubes are to be used specify type of tube in arder and cor- rect parts will be furnished without additional cost. 

PARTS FOR 5 TUBE HAZELTINE NEUTRODYNE CIRCUIT 
F858 Complete set parts $33.50 All the parts needed to build this circuit which is the leader of all cir- cuits today. Tunes Chris interference. 
Easy to find stations once Urey have 
been located. Brings in distant sta- 
tions on the loud speaker in clear pure 
tones with wonderful volume. Essen- 
tial parts licensed under Hazeltine pa- 
tents. Only Une higher grade parts 
are used. The following items are 

1 -Hit containing 3 licensed neutroformers 2-Rheostats 1 -6 ohm. 1 -30 ohm. and 2 licensed neutrodons. 1- .00025 grid condenser with leak. 1- 7x2ix3/16 Bakelite panel drilled to 2 -.000 mica fixed condensers. mount parts. 2 -Audio frequency transformers. 1- Baseboard. 2 -liest quality jacks. 1 -7x21 high grade cabinet. 1 -"A" battery switch. 3-4 inch dials for neutroformers. 30 ft. Tinned bus wire. 5- Bakelite sockets. 12 ft. Spaghetti tubing. 7- Marked binding posts. Instructions for wiring and assembling. 
PARTS FOR 8 TUBE SUPER HETERODYNE CIRCUIT 

LICENSED NEUTRODYNE PARTS 
F852 Licensed Neuteo- 
dyne lilt $14.95 
Includes three licen- 
sed Neutroformers, 2 
neutrodons, panel lay- 
out, template a n d 

book of instruc- 
Dons for building 
up neutradyne set. 
By adding other 
parts a neutrodyne 
set can be built 
at low cost. 

F884 Complete set of parts $57.95 
One of the newest circuits. Produces wonderful results when properly handled. 

This set requires careful construction and tuning and we only recommend it to persons 
who have had some experience in building sets. Designed to be used tvitlt loon. Brings in distant stations thru any interference, with good volume and with unusually clear pure undistorted tones. Drilled panel and clear instructions insure best results. The following parts are included. 1- 7x38x3/18 Bakelite pan- S -30 ohm rheostats. 

el drilled to mount parts. 1-6 ohm rheostat. 1- Baseboard. 1-400 ohm potentiometer. 3- Intermediate frequency 2- Single circuit jacks. 
transformers. 2- Double circuit jacks. 1- Filter coil. 2 -Audio frequency trans- 

1-Oscillator coll. formers. 2- Best grade realer vari- 1 -4 inch dial. 
able condensers with 1 -"A" Battery switch. 
dials. 2- .00025 grid condensers 8- Bakelite sockets. with leaks. 

5- .00025 mica condensers. 
2 -1 mfd. by pass con. 

densera. 
1 -.005 mica condenser. 
1 -.002 mica condenser. 7- Marked binding posts. 
40 ft. Phased bus wire. 
9 ft. Spaghetti tubing. 
Serosos, lugs, washers, etc. 
Instructions for assembling. 

PARTS FOR 5 TUBE PHUSIFORMER 
F880 Complete set of parts $35.95 
One of the easiest sets to build. 
Best results assured. Two stages 
tuned radio frequency amplification 
detector and two stages audio am- 
plification. Brings in the distant 
stations with great volume and 
purest tones. The following parts 
ara included: 

CIRCUIT 

F855FADA 
NEUTRODYNE PARTS 

A combination package package of three neutro- 
formers and two neutrodons with instruc- 
tion book. 

FADA PARTS FOR 5 TUBE SET 
F857 Complete $49.00 
Contain all necessary parts including 
drilled panel. careful instructions, sockets, 
dials, condensers, transformers, bus bar 
wire and fine mahogany Hoists cabinet. 

SPIDER WEB COIL FOR 
REINARTZ CIRCUIT 

F296 Each 61.10 
A very unusual value. Made 
of green silk covered wire. 
spiderweb wound. 21 taps so arranged that crossing avoid. 
cd. Mounting bracket permits various styles of moulting. Directions included. 

COCKADAY PARTS 
F298 Per set 91.65 
Complete set coils for 
Cockaday circuit. Prop- 
erly calculated and made 
to give best results In this new wonder circuit. 

F276 Amplex grid- denser for Cockaday 
Improved 5 tube circuit $1.10 F277 48000 ohm genuine 'Lavite" Re- sistances. Each $1.05 

ERLA REFLEX PARTS 
Genuine Eels Parts 

F599 Selectofortuer $3.95 
F578 No. 1 Reflex Transformer 3.95 
F579 No. 2 Reflex Transformer 3.95 1'rY F597 6 to 1 Audio 

'Transformer 53.95 
F598 3% to 1 Audio Trans- 
former $3.95 
F740 Erla Crystal I 

Detector 89e 

PARTS FOR SUPER HETERODYNE. 

F885 Raven Su- 
p e r Heterodyne 
Hit $22.50 
Consists of one 
oscillator coil. one 

tuned stage 
transformer 

coil and three 
intermediate 

frequency trans- 
formers. Coil 
forms and trams 
former cases 

moulded of genuine bakelite. Book on 
Super Heterodyne construction included. 

1- 722623/16 Bakelite panel 1- .00025 grid condenser drilled to mount parts with leak 1- Baseboard 1 -.006 mica condenser 3- Phusiformers with dials 1 -.001 mica condenser 5- Bakelite sockets 1 -3 spring jack 2- Rheostats, 1-8 ohm, 1- Single circuit jack 
1 -30 ohm 

CABINET TYPE LOUD SPEAKER 
FE05 Prepaid 
Price ea. $12.50 
A fine loud- 
speaker with a 
ful rich tone 
a n d unusual 
volume. Ampli- 
fying chamber 
and unit en- 
closed in fine 

mahogany fin- 
ished cabinet with silk backed grille front Very convenient and better looking than 
most other types of speakers. A wonderful 
value at our price. 

2 -Audio frequency trans- 
formers I- "A" Battery switch 7- Marked binding posts 

30 ft. Tined bus wire 
12 ft. Spaghetti tubing 
Instructions for assembling 

PARTS FOR REINARTZ CIRCUIT 
F862 Complete set of part for one tube 
set $10.75 F863 Complete set of parts for three tube 
net $17.95 One of Use best circuits for bringing in distant stations. Can be built at very low cost yet produces line results. Easy to handle. The three tube provides land speaker volume on distant stations. It contains nit parts listed below for a one set and in addition 2 sockets, 2 audio transforemrs and 2 rheostats and has a 7x21 panel. The following parts are supplied for Une one tube set. 

1 -Green silk spider web 1 -23 plate plain condenser 1- Single circuit jack Reinartz cols 1 -3 inch dial 5- Marked binding posts 1- 7x18x3 /16 Bakelite panel 3- Switch levers 1- .00025 grid condenser drilled to mount para 24- Switch contact points with leak I- Baseboard 6- Switch stops 30 ft. Tinned bus wire 1 -11 plate vernier conden- 1-Bakelite socket 12 ft. Spaghetti tubing set with dial 1 -6 ohm rheostat Instructions for assembling 
ERLA REFLEX CIRCUITS 

F876 Complete parts, one tube set 519.75 
F877 Complete parts, 2 tube set.... 27.8e 
F878 Complete parts, 3 tube set.... 34.90 
These circuits have opened a new field in 
radio. One tube does the work of three in 
an ordinary set, two equal four, three equal 
five Crystal detector improves quality of re- 
production preserving the full mellow tones 
of the original. Easily handled, will bring 
in distance well. All parts are exactly as 
specified in Eris circuits. Panels ore drilled 
for easy assembly. One tube set has 0x7 
panel, two tube 7x14, three tube 7x18. 

THE BARAWIK CO. 

COCKADAY 

F873 Complete parts, one tube set..510.25 
F874 Complete parts. 3 tube set.... 18.75 
A very selective set that will tune out even near by stations. A favorite circuit with 
many builders. One tube set has 7x14 panel 
3 tube 7x21. Panels are drilled for easy assembly. Instructions furnished for as- 
sembly. 

IN addition to the circuits described above 
we can furnish complete parts at attractive 
prices for Harkness, Acme Reflex and all 
new circuits. Write for prices an any cir- 
cuit in which you are interested. 

1 Chicago's Original Radio Sup - 
ll ply House. Beware of Imitators I 

REMLER SUPER -HETERODYNE KIT 
F887 Per set $22.00 
Set includes one oscillator coil. one tuner 
sage transformer with condenser mountings 
attached. three intermediate frequency 
transformers, and wiring diagram. These 
parts in circuit recommended have been 
built up into some of the most satisfactory 
sets. 

BRANSTON SUPERHETERODYNE KIT 
F889 Per set $29.50 
Contains the special parts necessary for a 
seven tube Super- Heterodyne set, an oscil. 
later coupler, one tuned stage transformer, 
three intermediate radio frequency trans- 
formers and one antenna coupler. Panel 
layout and instructions included. 

PARTS FOR ULTRADYNE CIRCUIT 
F892 Set of four transformers. One in- 
put and three radio frequency transform- 
ers $22.00 
F893 Antenna Coupling Coil 1.90 
F894 Oscillator Coil 1.90 

ULTRA AUDION COIL 
F297 Each S 85 
Spider web wound of green 
silk covered wire. Four taps. 
Produces wonderful results. 
Fibre strips and wooden rod 

for mounting and directions included. 
F865 Complete set of parts for VI ra 
Auction one tube set using above coils $7.95 
F866 Complete parts for 3 tube set $15.95 

DIXIE SCREW ASSORTMENT 
F35I 100 pieces screws and 
nuts 43e 
Contains screws and nuts of size 
and style needed for assembling 
any radio set. 

102 South Canal St., Chicago, Ill. 
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PRICES NOW ARE LOWER THAN EVER BEFORE 
STORAGE "A" BATTERY 

A high grade bat- 
tery. Guarantecdfar 
three years. Mad 
of best new mate- 
rials. Full capacity. 
The best battery 
buy on the market. 
Try one of these 
batteries on your 
set for 10 days. If 
at the end of that 
time you are not 
fully satisfied with the battery return it 
and we will refund the purchase price. Nate 
that our prices are prepatd. Transportation 
cost considered these are the lowest prices 
obtainable. We deliver this high quality 
battery to you for less than the cost of In- 
ferior batteries. 
F194 6 roll, 60 amp. size. Earls...89.90 
F196 6 volt, 100 amp. size. Each... 13.25 

BATTERY CHARGER 
Connect charger to 
110 volt 60 cycle 
light socket and your battery 
charges automa- 
tically over Mght 

at a cost of 
only a fete 
cents. C or d 
and clips for 

o n n ections 
included 

F201 Fos 6 volt battery $12.95 
F203 Fm 12 volt battery 12.95 
Noiseless Rectifier Bulb Charger -King. 
Tungar or Bectlgan. 
F255 2 ampere size $t5.95 
F256 5 ampere size 24.95 

HYDROMETER 
F I90 Each 48e 
Helps keep battery in better shape by 
stowing exact condition 

BATTERY CLIPS 
F198 Two for 28e 
Clip onto storage battery 
terminals, lead coated. Make 
positive urn- emrnsive contact at all times. 

A" BATTERY CORDS 
F191 Per pair 69e 

Tic o heavy insulated 
stranded copper wires 5 
feet long. Battery clip 
on one end and binding 
Post terminal on other end. 
Eliminate shorting of a 

battery. Provide positive connections. 
CONNECTING CORD SET 

F I92 Each 48e 
Consists of 5 connecting cords with braid 
over all. Each cord has distinctive colored 
covering. Terminals for connections. Makes 
connecting of both A and B batteries to 
set easy with no mistakes in polarity or 
voltage. Long enough to reach from table 
to floor or for use in any type cabinet. Does 
away with unsightly wires. 

PLATE CIRCUIT "B" BATTERIES 
Reduced prices. A 
leading standard brand 

m sell at 
much higher prices. 
advertised s,. 

N o better battery 
made. Longest service. 
F180 Small size 2 by 
2% by 3% inches 2254 volts. Each 95e 
Ten for .58.60 
F184 Large size. 5 taps. Size 3x4x654 
inches. 22% volts. Each $1.65 
Ten for $14.70 
F188 Large size. 6 taps. Size 3x8x6%4 
inches 45 volts. Each 32.90 
Ten for $27.90 

VERTICAL "B" BATTERIES 
FI81 22% volt. New upright 
size 3x254x5% in. Takes less 
space in set. Earls $1.50 
F183 45 volt upright size 3x7x 
8 in. Each 52.90. Ten for 527.90 
F 185 New Jumbo size 45 volts. 
Height 7r in. Length 8% in. 
Width 4% in. Especially de- 

signed for large sets. Gives about twice 
the service of above battery. 
Each $4.45. Ten for $39.00 

"C" BATTERY 
FI86 454 volt C Battery size 4x1Yas3 in. 
Each 5 42. Ten for $3.95 

STORAGE "B" BATTERIES 
F202 12 cells. 24 volts. 
Each $4.18 
More economical than 
dry cell "B" batteries 
on sets using 3 or more 
tubes. Can be recharged 
when run down. Capa- 
city 2500 milliamperes. A high grade bat- 
tery. Glass jars with rubber caps. Strong 
moulded tray. Shipped dry so as to he 
mailable. No Electrolyte Included. If 
electrolyte not obtainable locally order below. 
F204 Electrolyte for above foot mail- 
able) 40e 

"B" BATTERY CHARGER 
F205 Each 

$8.95 Recharges 24 or 48 volt 
B batteries from 110 volt 
60 cycle light socket ra- 
pidly and at practically 
no cost. Keeps batteries 
In good condition. 

We Pay Transportation Charges In U. S. East of the Rockies 
PRESERVE THESE PAGES -ORDER FROM THEM AND SAVE MONEY 

FAST SERVICE -TRY US AND BE CONVINCED 
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 

OUR GUARANTEE PROTECTS YOU -We handle only the best goods, carefully 
tested and checked by expert radio engineers. You are assured of getting guaranteed 
apparatus that will give superior results. And while our goods are best, our prices 
are lowest. Our goods equal or surpass the claims we make for them. We do not 
attempt to deceive or mislead. Our reputation for fair dealing is our most valued asset 
HOW TO ORDER -Write your Order plainly. state Article Number, Description 
and Price of items wanted. Send Postoffice or Express Money Order, Certified Check 
or Bank Draft for Total of Order. Prompt Shipment is assured when these direc- 
tions are followed. 

BARAWIK QUALITY HEADSETS 
F770 Per Set. 2000 ohms $2.60 

These headsets have proven on rigid tests to be one of the 
very best on the market. The tone quality is excellent with 
an unusual volume. The receiver cases are One polished 
finish with polished black ear pieces. Comfortable fabric 
covered head band. Supplied with 5 -foot cord. These sets 
were designed to sell for much higher prices than we ask. and at our price are a wonderful bargain. We guarantee that you will be pleased with them. 

STANDARD BRAND HEADSETS 
F772 Little Tattler Head Sets $2.61 F754 Ralda-in Type C 8.95 F753 Baldwin junior Headsets 4.95 F764 Frost, 2000 ohm 3.30 F766 Frost, 3000 ohm 3.95 F75I Murdock 56, 2000 ohm 3.25 F752 Murdock 56. 3000 ohm 3.90 
F768 Brandes Superior, 2000 ohm 4.95 
E769 Rrancles Navy. 3000 ohm 6.95 
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BATTERY METERS 
F189 Each S 89 
Reads 0 to 50 volts. Accu- 
rately tells you condition of 
"B" Battery. Convers lent 
watch size. Polished nickel 
case with wire lead. Tests 
2254 and 95 volt batteries. 

F193 Combination meter $1.30 
Reads 0 -50 volts; 0 to 25 amperes 'l'est 
"It" and ".t" shy cells. 

PHONE CUSHIONS 
F774 Pair 43e 
Made of soft sponge rubber. 
Light as n feather. Fit any 
phones. Exclude all noises 
and matie wearing phones a 
pleasure. 

OUR SPECIAL LOUD 
SPEAKER 

F613 Each $6.75 
Careful tests have proven 
this speaker to be equal 
in quality of tone and vol- 
ume to most speakers ad- 

vertised at $25.00 or less. 
That's a strong statement if 
you bear in mind the price the 
ask but we are an sure that 
this speaker will please you 
that prow can try it for 10 days. 
If you don't like it at the end 
of that Unie, return it and get 

your money back. Beutifutly finished fiber 
horn, bell diameter 10 inches. Height 21 
in. Handsome heavy hase prevents tipping. 
Connecting cord included. 
STANDARD BRAND LOUD SPEAKERS 

AND UNITS 
F6I8 Brandes Table Talker 59.25 
F615 Pattie Loudspeaker 15.95 
F616 Atlas Loudspeaker 22.50 
F620 Baldwin Loud Speaker 22.50 
F604 Baldwin Junior Loudspeaker 14.95 
F603 Magnavox M4 Loudspeaker 21.00 
F6I2 Magnavox 113 Loudspeaker 29.50 
F614 Magnavox M1 Loudspeaker 26.50 
F617 Music Master Loudspeaker 27.00 
F757 Morrison Adjustable Unit 4.45 
F755 Genuine 'Baldwin Type C unit 4.75 
F608 Atlas Unit. Each 10.75 
LOUD SPEAKER UNITS WITH PHONO- 

GRAPH ATTACHMENTS 
Make a loud speaker of your 
Phonograph. These attach- 
ments consist of a high 
grade speaker unit arranged 
to attach to tone arm or 
phonograph in place of a 
reproducer. Fit Victor. So- 
nora, Silvertone and other 

phonographs having same size tone arm. 
F602 Baldwin Loud Speaker Unit with 
phonograph attachment. $8.80 
F607 Western Electric Loud Speaker Unit 
with phonograph attachment 9.95 

PHONOGRAPH ADAPTERS 
F771 Fits single unit to tone 
aria. Each 39e 
F773 Fits any double headset 
to tone arm. Each...65e 
Convert your phonograph 
into a loud speaker. Take 
off the reproducer and re- 
place with adapter a n d 
unit or headset. Such a combination will 
equal or surpass in tone and volume many 
high priced speakers. 

NEW STYLE PLUG 
F401 Each 59e 
Cords are held firmly in 
place but can be de- 
tached instantly without taking plug apart. 
No screws to loosen. Bakelite body. Fits all 
standard jacks. Best plug made. 

MULTIPLE PLUG 
F402 Each 89c 
Attach any number of head- 
sets up to four. Cords attached 
instantly without taking plug or detached 

apart. 
EXTENSION CORDS 

F403 30 ft. $1.95 
Place loud speaker wiser. 
ever desired without moving set. Consists 
of high grade receiver cord of length spe- 
cified with plug on one end and jack on 
other to take plug on loud speaker cord. 
F404 30 foot cord only. No plug or jack. 
Earl) 51.10 

RADIO SCREW DRIVER 
F945 Each 10e 

Small screwdriver especially suitable for 
radio work. Length 4% inches. Insulated 
handle. 

LONG BLADE SCREWDRIVER 
F947 6 inch .. 20e 
F948 8 inch ...25e 
F949 10 inch 30e 
Long narrow blade makes it easier to get 
in difficult places. Wood handle. Length 
given is over all. 

LONG NOSE PLIERS 
F970 Each. .830 

'2 It a handiest 
pliers for radio 
work. Stade of 
f i n e hardened 
steel. Length 5". 

DIAGONAL JAW NIPPERS 
F972 Each 75e 

For One electrical 
work, made of hard- 
ened steel. Cuts wire 
clean in tight places. 
length 5 inches. 

RADIO SOLDER SET 
F538 Com- 

plete ...83a 
Handy f o r 

soldering radio 
connections or for 
general small re- 
pair jobs. Con 
slats of soldering 

copper with handle, sal ammoniac, solder- 
ing salts. solder and sand paper. 

RADIO SOLDERING IRON 

SUPERIOR RADIO PLUGS 
Both styles take 
two sets of cord 
t i p s. Polished 
round barrels. 

F397 With turned fiber barrel. Highest 
grade obtainable. Each 44e 
F395 With black moulded composition bar- 
rel. Each 25e 

F540 $1.15 
This gunranteecl iron Is exactly right for 
radio work. A neat solid connection quickly 
and easily merle. Operates on any lighting 
current 100 to 120 volts. 6 ft. cord with 
attaching plug. Length 13 inches. 

Heavier limns for general repair work. 
Wonderful values at our prices. 
F541 Medium size $3.48 
F542 Large size 4.25 

TINOL F969 Per tube 190 
A combined solder 

and flux in handy 
form. Put a little on 
the connection, heat 
with a match, torch 

or solder Iron and you have a neat elec- 
trically ami mechanically perfect joint. 

AUTOMATIC BLOW TORCH 

F543 Each $1.19 
Bums denatured alcohol. 

Automatically generates point- 
ed flame in a few seconds. 
Easy to solder Joints in hard 
places.. Lights with a match. 
Burns 20 minutes on one fill - 
fug. 5% inches high, r4 inch 
diameter cylinder. Works One 

with Tine! listed below. 

SUPER BLOW TORCH 
F544 Each 39e 

Burns denatured alcohol. Blousing 
on rubber tube produces a hot 
pointed flame. Lights with a 
match. Burns 10 minutes on one 
filling. Easy to solder joints in 
hard places 3 in. high. % in. cy- 
linder. Produces fine joints with 
Tinos. 

h, 

HEXAGON NUT WRENCHÉS 
F950 Set of 3...60e 
Handiest tool made 
for tightening hexagon nuts. Fit nuts for 
4/36, 6/32, sod 8/32 screws. the three most 
popular radio sizes. 

ANTENNA MAST FITTINGS 
F952 for inch pipe per 
set $1.00 
F953 for 1 inch pipe per 
set $2.50 
Set includes adjustable base 
to tit roof peak or flat sur- 
fate, center guy wire fasten- 
ing ring and top cap with 
pulley for rope to raise and 
louver antenna. No pipe in- 
eluded. Makes the installa- 
tion of a first class antenna 
simple and inexpensive. 

STRANDED ANTENNA WIRE 
Cabled of tine copper strands. Very flexible. 
High tensile strength. Best for aerials. 
F248 100 tt. coil 48e F249 5011 ft. coil $2.30 

SOLID BARE COPPER WIRE 
Solid bare copper wire for aerials. leads er 
wiring instruments. 
Solid Bare Copper Wire, Size 15. 
F240 100 ft. coil 42e F242 500 ft. coil 52.05 

ANTENNA INSULATORS 
F263 Ribbed Porcelain in- in- 
sulator, 254 in. long. Ea. 6e `+>W Dnzcn 55e 

F263 F260 Size 1x354. Composition 
metal eyelets. Two for 17e 
F265 Ribbed porcelain insulator -5 inches 
long. Each 15e 

ANTENNA LEAD -IN 
F259 17e 
Antenna wire is brought in 
without drilling a hole. Place 
on window sill and window ran 
be closed down tight and lock- 
ed as before. Well insulated. 

Can be bent into any shape. Made of 
copper strip properly insulated. 

LEAD -IN INSULATORS 
F270 For 4" walls 
or less ..42e 
F271 For 9." walls, 
or less 69e 

The most practical 
lead -in Insulator for aerial wires. Small. 
neat. effective, durable. Fits % inch 
hole. Securely locked by two adjustable nuts. 

WALL MOUNTING INSULATOR 
F262 Each 7e 
Dozen 65e 

Galvanized screw 
mounting. Lead in 

wire passes through center of porcelain in- 
sulator and is kept away from possible 
grounds. Knotty installed. 

PORCELAIN BASE SWITCHES 
Fine white porce- 
lain bases. Copper contacts and 
blades. C a n be 

swi 
used 

tches. 
as antenna 

F385 Single Pule Single Tlnrosv. Ea...20c 
F383 Single Pole Double Throw. Ea..32e 
F384 Double Pole Double Thrnwv. 5:1 ..50e 

OUTDOOR LIGHTNING ARRESTER 
F980 31.24 
Protect your instruments 
with this lightning ar- 
r e s t e r. Weatherproof 
Bakelite case. Underwrit. 
ers approved. 

JEWELL LIGHTNING ARRESTER 
E981 Each 89v 
A dependable protector, al- 
ways on guard. Small and 
compact. Weatherproof por- 
celain case. Easily fastened 
and connected. Underwriters 
approved. Lists for $1.10. 

SUPERIOR LIGHTNING ARRESTER 
F982 Each 59c 

Porcelain block with 
brass binding posts. De- 
pendable and effective. 

THE BARAWIK CO. Chicago's Original Radio Sup- 
ply Hause. Beware of Imitators 102 South Canal St., Chicago, Ill. 
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ere are the 
who have/mt 

ion Formica 
NEARLY every well -known independent radio manufacturer is represented 

in the list of Formica radio customers which we show below. These men 
know what they are doing. Their preference for Formica is based only on 
reasons of quality and service. They have tried everything. They know that 
the reputation of their sets depends as much on its insulation as on any one 
thing. Experience with hundreds and in some cases thousands of sets weekly 
has shown them that Formica fills the bill. 

Some of them use Formica panels, Formica winding tubes, Formica base panels 
and Formica back panels. In all hook -ups incorporating radio frequency ampli- 
fication, the tendency is distinctly to - use more Formica! 

A. C. Electric Co. 
Acme Apparatus Co. 
Ainsworth -Gates Co. 
Air -Way Electric Appliance Co. 
American Radio & Research Co. 
American Steel Package Co. 
Andrea, Frank A. D. 
Apex Radio Company 
Bailey Engineering Co. 
Benwood Co. 
Bowman Co., A. W. 
Brandes, Inc. 
Branston, Inc., Chas. A. 
Bremer -Tulley Co. 
Bunnell, J. H. 
Cardwell Mfg. Co., Allen D. 
Carter Radio Co. 
Central Station Equipment Co. 
Chelsea Radio Co. 
Chicago Radio Apparatus Co. 
Clapp Eastham Co. 
Cleartone Radio Co. 
Cleveland Apparatus Co. 
Cleveland Products Co. 
Cleveland Radio Mfg. Co. 
Connecticut Telephone & Elec. Co. 
Consolidated Radio Cali Book Co. 
Coto -Coil Co. 
Crescent Radio Mfg. Co. 
Crosley Mfg. Co. 
Cutting & Washington 

Dayton Fan & Motor Co. 
DeLancey, Felch & Co. 
Doron Bros. Elec. Co. 
Eagle Radio Co. 
Echo Radio Co. 
Eclipse Manufacturers, Inc. 
Electric Machine Corporation 
Elliott, Howard W. 
Experimenters Information Service Co. 
Fargo Radio Service Co. 
Fast Feed Drill Co. 
Federal Institute of Radio Telegraphy 
Federal Telegraph Co. 
Federal Telephone & Telegraph Co. 
Ferbend Electric Co. 
Fireside Radio Set Co. 
Franklin Engineering Laboratories Co. 
Freed Eisemann Co. 
Galvin Electric Co. 
Garod Corporation 
Gled Radio Co. 
Golden Luetz Co. 
Great Eastern Radio Corporation 
Hall Radio Co. 
Hallock & Watson 
Halliwell Electric Co. 
Hartman Electric Co. 
Heintz & Kohlmoos, Inc. 
Herzog Radio Corporation 
Heslet Radio Corporation 
Howard Radio Co. 

öRMICT 
Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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Ingersool Radio Shops 
Jones Radio Co. 
Karbon Products Co. 
Kellogg Switchboard & Supply Co. 
Kennedy Co., Colin B. 
Klaus Radio Co. 
Koehler Machine Co. 
Lynn Radio Co. 
Luma Electric Co. 
Magnovox Co. 
Malone Lemmon Co. 
Manhattan Electric Co. 
Marco Meyer & Co. 
Merchant Co., A. P. 
Mercury Radio Products Co. 
Midwest Radio Co. 
Modern Electric Mfg. Co. 
Moon Radio Corporation 
Murad Radio Laboratories 
Murdock Co., Wm. J. 
National Transformer Mfg. Co. 
Northwestern Radio Mfg. Co. 
Ozarka Radio Co. 
Pathe Phonograph 8e Radio Corporation 
Phanstiehl Radio Co. 
Pioneer Hardware Co. 
Precision Machine Co. 
Radio Apparatus Co. 
Radio Corporation, R. T. 
Radio Guild, The 
Radio Electric Co. 

Radio Instrument Co. 
Radio Reception Co. 
Radio Service Co. 
Radio Service Laboratories 
Radio Service & Mfg. Co. 
Radio Shop, Inc. 
Rauland Mfg. Co. 
Reynolds Radio Co. 
Sargent, E. M. Co. 
Seeley Radio Co. 
Signal Electric Co. 
Simplicity Mfg. Co. 
Simplex Radio Co. 
Sleeper Radio Corporation 
Stern & Co. 
Stromberg -Carlson Tel. Mfg. Co. 
Telephone Maintenance Co. 
Thompson Mfg. Co. 
Trego Radio Co. 
Trosco 
Tuska, C. D. 
Unique Radio Co. 
Waveland Radio Co. 
Wells Mfg. Co. 
Western Coil & Electric Co. 
Western Electric Co. 
Western Radio Co. 
Wholesale Radio Electric Co. 
Wilcut, J. A. 
Wireless Mfg. Co. 
Wireless Shop, The 

Amateurs naturally feel that if Formica is best for these manufacturers to use 
in some of the best sets built in America - it is best to use in their own sets., 
Dealers know that Formica builds business for them -- and that Formica 
service is the best in the business. 

THE FORMICA INSULATION COMPANY 
4618 Spring Grove Avenue, Cincinnati, Ohio 

Sales Offices 
1210 Arch St., Philadelphia, Pa. 
1026 Second Ave., S. Minneapolis, Minn. 
585 Mission St., San Francisco, California 
Whitney Central Bldg., New Orleans, La. 

SO Church St., New York, N. Y. 
422 First Ave., Pittsburgh, Pa. 
1142 Granite Bldg., Rochester, N. Y. 
419 Ohio Bldg., Toledo, Ohio 

516 Caxton Bldg., Cleveland, Ohio 
9 S. Clinton St., Chicago, Ill. 
708 Title Bldg., Baltimore, Md. 
47 King St., Toronto, Ontario 

oRMICA 
Made horn Anhydrous Bakelite .Resins 
SHEETS TUBES RODS 
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Demanding This Famous Trade 
Mark Is Like Having an Engineer 

Buy Your Radio Parts 
Built into each Cutler -Hammer radio de- 

vice is the experience of more than a quarter 
of a century in electrical control design. When 
you ask for this trade mark that brings you 
the best in engineering skill, you are doing 
merely what electrical engineers in industry 
have done for several decades. 

To thousands of inexperienced radio en- 
thusiasts, this trade mark has been the guide 
to success in reception -for in demanding it 
on the apparatus for their sets, they have ob- 
tained, without knowing just what to look 
for, the features and precision that radio en- 
gineers recommend. 

The Name 
CUTLER- HAMMER 

Is Practically a Synonym 
for Electrical Control 
From the large controlling 

apparatus of giant steel mill 
machinery to the little 70 -50 
switch of which more than 
three million are serving on 
appliance cords today, the 
C- H trade mark is a guar- 
antee of satisfaction. W her - 
ever electrical control is 
required, the name Cutler - 
Hammer is in evidence. 

The C -H 
Seventy -Fifty 

Switch 

CUTLER- 
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The Secret of Success in Radio 
Lies in Precise Control 

Rheostats may be built down to a size, a 
price, or any other restriction -but the Cutler - 
Hammer engineers recognized that quality 
and precision were the outstanding require- 
ments of apparatus for control of the very heart 
of your radio set, the vacuum tube. Hence 
C -H rheostats were conceived in metal, with 
real bearings to give true operation through- 
out the entire life of the set. They give an even 
change of resistance, through long, flexible 
contact fingers that afford constant pressure. 
You can demand them for the control of any 
tube -and be sure of maximum receiving 
pleasure. 

Buy With Care -Build With Confidence 
The C -H Variable Grid Leak, too, is a refinement 

worth many times its cost. By accurately controlling the 
discharge of the grid condenser, signals are given a clar- 
ity and roundness of tone that adds a new enchantment 
to every program. 

Then the C -H potentiometer with the resistance unit 
that does not wear and cannot be displaced, even under 
continuous use, is ideal for the most exacting require- 
ments of radio construction. The C -H Radio Switch, of 

which more than one -half million are in use today -the 
switch with the real radio mechanism- affords conven- 
ient and quiet control. The new orange -shill socket 
whose low -loss design has attracted the attention of every 
radio engineer; all of these will help you to build a bet-. 
ter set, and their cost is no higher despite their guaran- 
teed quality. Demand the C -H trade mark and build 
with confidence! 

THE CUTLER -HAMMER MFG. CO. 
Member Radio Section, Associated Manufacturers of Electrical Supplies 

MILWAUKEE, WISCONSIN 

455 

Instruments of Guaranteed 
Quality Assure Success 

in Radio 

The C- H Radio Rheostat 
Furnished in 4 ohm, with or without 
vernier, 30 ohm, and 125 ohm to provide 
Perfect control for any tube. 

The C -H Variable Grid Leak 
Mounted on the tube socket panel con. 
trolled. Adjustable for all grid con. 
densers. 

The C -H Radio Potentiometer 
The potentiometer with the resistance 
unit that does not wear and cannot be 
displaced under constant use. 

The C -H Radio Socket 
The low -loss socket with the orange 
shell. Perfect design - silvered contacts 
-attractive appearance. 

The C -H Radio Switch 
The switch with the perfect mechanism 
for providing easy control of the most 
delicate circuit without introducing mi- 
crophonic noises- one hole mounting. 

HAMMER 
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Are You Within the Headlight's Beam? 
The big, practical idea behind MOTOR CAMP- 
ER & TOURIST is to help everybody get the most 
from their motor trips, helping everybody to 
motor pleasantly, conveniently and comfort- 
ably and helping everybody to select the most 
favorable itinerary for their trip. 
Each Month are published new, interesting 
routes, new motoring hints, new scenic points 

of interest and pew ideas for motor campers 
new and old so that all can keep abreast of the 
progress of Motor Traveling. 

MOTOR CAMPER & TOURIST is the beam of 
the headlight, illuminating the roadway of 
Motor travel everywhere. Get in the beam's 
light by sending in your subscription on the 
coupon below provided for that purpose in- 
closing $2.50. 

MOTOR CAMPER & TOURIST is edited by H. Gernsback, editor of Radio News, Science and 
Invention and Practical Elect'ks. The managing editor, Mr. John D. Long has camped up 
and down the highways and byways of the United States and is the Author of the book 
"Motor Camping ", the authority on Motor Touring. 

FOR YOUR SUBSCRIPTION 
GERMOTT PUBLISHING CO., Inc. 
53 Park Place, New York City 
Gentlemen: 

Enclosed find $2.50 for my subscription for one year to MOTOR CAMPER & TOURIST 

Name 

R.N.10 

Address 

City and State 
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oft last-- 

Soft Mellow Light 
You attach the light cord to 
any socket and switch on a 
soft glowing light. Then and 
there you will be convinced 
that you have the most beau- 
tiful library lamp money can 
buy. 

Clear Resonant 
Radio Tone 

Simply attach the Radia- 
lamp in place of the head 
phones. Then switch on your 
Radio set. Instantly the 
room .is "flooded "with music 
so amazingly" clear -so flaw- 
lessly resonant -you will 
wonder that any Radio loud 
speaker can give such per- 
fect reproduction. No. extra 
batteries -no adjustments. 

WüsAinazingNew Twin- Feature 
RADIO LOUD-SPEAKER 

THERE have been "horn type" loud 
speakers, box loud speakers, cabi- 
net loud speakers -but never before 

in the history of Radio has there been 
such a sensation as the RADIALAMP. 
It is a loud speaker. It is a library lamp. 
Also it is an indescribably 
better loud speaker, from the 
perfected unit is ': the base, to 
the taut parchment shade 
that gives it the flawless, 
human tone resonance. And 
it is an incomparably more 
beautiful lamp, from the ar- 
tistic cast metal stem to the 
light -mellowing shade made 
of specially selected parch- 
ment. 

Two Superior Features 
For the Price of Either 

As a loud speaker alone com- 

pare the RADIALAMP with any of the 
old type horns. Examine it carefully -see 
the latest scientific principles that make 
it a superior Radio horn. From the loud 
speaking unit concealed in the base the 
tone is amplified through the tapered 

tone chamber to the "sound 
mirror" in the top of the 
shade. Here it is deflected 
into the parchment shade 
through the warm air which 
is kept at a uniform heat by 
the light globes. The sound 
waves are intensified by the 
warm air which greatly in- 
creases the purity of the tone. 
Even if you already have an 
old -type loud speaker you 
will also want the RADIA- 
LAMP for its beautiful mu- 
sic and its excellent reading 
light. You can put it in an- 

DEA LERS 
You Can C 
This Radio 

Put this b 
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counter and s 
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both for the 
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ON SALE AT LEADING RADIO STORES EVERYWHERE 

R 
116) 1 A LA 

TRADE MARK. 

LOUD SPEAKER 

other room -if you wish to. Easily con- 
nected by a long wire to your receiving 
set. 

Step in to your dealer to- day -see the 
RADIALAMP for yourself -you will 
be won over instantly by its astonishing 
beauty - it will positively add to the 
grace and charm of the already lovely 
furnished home. As an art piece -you 
will see that it is in a class by itself, and 
the price -the RADIALAMP is a su- 
perior lamp and loud speaker for the 
usual price of either one. If your dealer 
hasn't it, just fill in and mail the coupon. 
It will bring you complete information. 

Radiolamp Company 
Dept. 110 

334 Fifth Ave. New York 

Radiolamp Co., Dept. 110 

334 Fifth Ave., New York. 

Please send me at once complete information 
about RADIALAMP loud speaker. 

Name 

Address 

City State 

www.americanradiohistory.com

www.americanradiohistory.com


And all about it 
in a New Refreshing 

Manner 

40 
NON- TECHNICAL 
ARTICLES IN THE 
OCTOBER ISSUE 

The Radio Department of Science and Invention 
is written in an entirely new and refreshing man- 
ner. Radio with all its technicalities is un- 
tangled and featured in simple words and pictures 
so that everything is clear and easily understand- 
able. It separates Radio from its technicalities so 
that everyone can grasp its apparent mysterious- 
ness. 
This Radio department is one of the many efforts 
of Science and Invention to delve into every corner 
of both the mysterious and practical sides of 
Science in its effort to place before you the prog- 
ress of the world from day to day. 

Science and Invention is the gold covered maga- 
zine symbolizing the golden age of Science. It is 
crammed full of wonderful pictures on every con- 
ceivable subject that is new and interesting. 
Just ask your Newsdealer to let you see a copy the 

next time you visit him. 

Sold by All Newsdealers at 25c the Copy 
Subscription Price $2.50 Per Year 

Experimenter Publishing Co., Inc. 
53 Park Place New York City 

Selence a d 
lave II 

IN PICTURES 
The Gold Covered Picture Magazine 
of Scientific and Inventive Happenings 

1 

Radio News for October, 192-1 

, I 

OCTOBER ISSUE 
NÓV 

OCTOBER, 

I125 ̂\, 
ON ALL NEWSSTANDS n 

Published by 

the publishers of 

Radio News 
Motor Camper and Tourist 
and Practical Electrics 
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National Radio Institute Graduates 
Are "Cashing In" 

On These Wonderful Opportunities ! 

AVIATION 

Austin Riu, one of our graduates, is now an operator of broadcast- 
ing station PWX of Havana, Cuba, and earns $250 a month. Merle 
Wetzel, of Chicago Heights, Ill., another graduate, advanced from 
lineman to Radio Engineer, increasing his salary about 100 per cent. 
even while taking his training! Emmet Welch of Peculiar, Mo., 
right after graduating started in Radio, earning $300 a month and 
expenses as a radio salesman. William West of St. Louis is earning 
big money as a radio correspondent. 

Not a week goes by without our receiving urgent calls for our 
graduates. "We need the services of a competent Radio Engineer" 
writes a prominent radio film, "Would appreciate your recommend- 
ing any person who could fill position." "We want men with execu- 
tive ability as well as radio knowledge, to become our local man- 
agers" writes another firm. "We will require the services of several 
resident demonstrators" -these are just indications of the great vari- 
ety of opportunities open to our graduates! 

More MoneyforYOU inRadio 
Are you "cashing in" on your Radio Knowledge? If you're not, 

you are passing up the best bet that has ever come your way. It's 
entirely up to you. There's nothing impossible in Radio for the man 
who has nerve enough to try. In a few months at home, you can 
easily become a recognized radio expert -and to these radio special- 
ists, Radio offers remarkable salaries, easy, fascinating work, short 
hours -and a wonderful future! 

Earn $2500 to $10,000 aYear 
You can earn bigger pay than you probably ever dreamed 

possible. Only don't let yourself stay in a rut. Sit up- 
look up -make up your mind that if others can make big 
money and big successes in Radio. so can you. The National 
Radio Institute has a sound practical radio course that defies 
comparison. It has a record of successful graduates that is 
unquestionable evidence of its ability to qualify you quickly 
for a big money position in Radio. 

Our Free Book "Rich Rewards in Radio" tells all about 
the amazing opportunities Radio offers you, and describes 
how you can become a recognized radio expert at home in 
an astonishingly short time. Now -while your ambition is 
warm -mail the coupon for this big -money Free Book! 
National Radio Institute, Dept. 13KA, Washington, D. C. 

THIS FREE BOOK 
Points The Way 
To Y o ti r Success 

National Radio Institute, Dept. 13KA 
Washington, D. C. 

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

Name Age 
Please write plainly 

Street s... 

City. State 

www.americanradiohistory.com

www.americanradiohistory.com


460 

¶7/je PracticalW 
toB 

Radio í \'ews for October, 1924 

o wi 
ó That Button 
o identifies the 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Ozarka Factory 
Representative 
in your city. It is 
your assurance 
of complete radio 
satisfaction. 

THE automobile is a success today because of the 
service station. Little things sometimes go wrong with 

the best of cars - exasperating to the owner but very easily 
o corrected by the trained mechanic. 
o The same condition is true of radio instruments. No matter what any - o one tells you, the most perfectly constructed radio instrument sometimes 
o requires service. 

The pleasure you derive from radio depends not only on the quality of 
your instrument, but on the quality of the service you can secure on that 
particular make of instrument. 

Ozarka Radio instruments are sold only by direct factory represen- 
O tatives -men who have been thoroughly trained on our 
o instrument and no other 
O The Ozarka Representative knows every part, every wire of the o Ozarka. In fact he completely assembles his own instruments. His 

training on installations, aerials, ground connections, operation and 
O service comes directly under our own engineers who designed and 
O perfected the Ozarka circuit. 

O This method of training men for radio sales and service is not an 
c untried idea. was originated by Ozarka, Incorporated, two 

years ago. Today nearly 1900 men are delivering 
this service. More are right now going 
thru their training. The sign of the long dis- 
tance goose is your protection. The Ozarka 
representative will gladly set up an instru 
ment in your home without any obligation 
on your part. He will set it side by side with all others 
for beauty, distance, volume, tone and ease of operation. 

He won't tell you he has the best -he'll let you prove it 
by your own operating. His complete installed price 
backed by Ozarka service will be much lower than you 
can possibly buy any instrument of similar quality. The 
Ozarka plan of selling direct from factory to you through 
our own factory representative makes it easily possible 
to sell four tube long- distance instruments for loud 
speaker operation as low as $39.50. Our illustrated 
book No. 200 describes the Ozarka instrument fully. A 
copy is yours for the asking, Please mention the name 
of your county. 

More Ozarka 
Representatives Wanted 

RADIO under the Ozarka Plan offers an exceptional 
opportunity to the right kind of men. 1900 Ozarka 

Factory Representatives have been trained under 
our plan to sell, install and service the Ozarka 
Radio Instrument. 

The man we want is now employed -he has held 
his present position for some time -he is not a "floater" 
jumping from job to job. He feels certain that there must 

be some way whereby he can better his con - 
dition-he is not afraid to try. 

He may not be a salesman, but he can talk con- 
vincingly on something that he knows perfectly, 
and firmly believes in. He may not have much 
money, but he is not "broke." He is mechani- 
cally inclined -he is willing to give Ozarka his 
spare time in study in his own home under our 
engineering department. 

The Ozarka Plan will give such a man more 
money, more independence, and possibly his first 
real opportunity to build up a permanent, profit- 
able business of his own which will quickly justify 
giving it all of his time. 

The Ozarka Plan is fully described in a large 
illustrated book. A copy will be sent to men who are willing 
to tell us fully about themselves. Unlike any book you have 
ever read, the Ozarka book is a true story of life, of men, of 
why they fail, and how they succeed. It is founded on the 
principle that nothing is impossible to the man who is deter- 
mined and willing to try. 

In territory not now covered, the right man is wanted. 
The investment in money is small, but the investment in 
time and study is considerable. If you are determined and 
willing to put forth the necessary effort to obtain a splendid 
profitable business of your own, write and say "Send me your 
Ozarka Plan Book No. 100." It may be the turning point in 
your life. Don't fail to mention the name of your county 

1¡ ,2A,R. 
Four Tube 

RADIO 
as Low as 
$3950 

OZARKA, Inc., 804 Washington Blvd., Chicago, Ill. 
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What Outfit Shall 1 Buy? 
By HUGO GERNSBACK 

THIS editorial is addressed to those who are thinking of 
acquiring a radio outfit for their entertainment. The editor 
is continually in receipt of letters from readers in every 
part of the country who wish to know what outfits they 
should buy. As a rule the correspondents fail to give some 

of the most important information, namely : First -for what service 
the outfit is intended; second -what range it should cover ; and 
third -what price can be expended upon the set in question. 

In the first place it should be understood that a radio outfit 
is not very different, as a utility, than an automobile, a phonograph, a 
suit of clothes or a pair of shoes. Individual taste, usually, is a 
predominant factor in the choice. Before an adequate reply can 
be made to anyone, the price, which probably plays the most im 
portant part, should be considered. 

You can get good radio outfits at costs ranging from $10 to $500. 

If you are located in or near a city and wish to receive local stations 
only, and if you do not care to spend more than $10, there is a 

large number of good crystal sets to choose from ; and these sets are 
not as mediocre as many think. The crystal outfits are famed for 
their clearness in reproducing sound, and, while they do not give 
very loud sounds, the tone is usually sweet and clear with a good 
pair of phones. Loud speakers -in the overwhelming majority of 

I cases -cannot be used with them. With a crystal set, as a rule, radio 
concerts are not heard clearly further than 15 miles from a broad- 
cast station. While some have received from stations as far as 1,000 

miles. no honest manufacturer will claim a great percentage of 
his sets will actually cover such a range. 

We next have the single tube set. If this set is of the regener- 
ative variety -and there is a number of good ones to choose from 
-the volume from local stations will be very much greater than 
with the crystal outfit. Good one -tube sets bring in broadcast re- 

ception with sufficient loudness to be heard all over the room, in 

many cases, when the telephone receivers are placed on the table. 

Such sets usually are just as good for long distance as the 
multiple tube sets. By that we do not mean to imply that a one - 

tube set will bring in a 1,000 mile station as loudly as a multiple 
tube set, but you will be able to hear it well in your telephones 
and that, after all, suits many people. With such a set, an aerial 
and ground are. of course, required. The set cannot operate a loud 
speaker except under very unusual circumstances or in the near vicin- 
ity of a broadcast station. Single tube sets, unless they are of the 
radio frequency -crystal combination, or reflex -crystal combination, 
are never recommended for loud talker purposes by conscientious 
manufacturers or honest dealers. P. single tube set generally 
gives very clear reception and good volume, is cheap to operate 
and fills every want for the man who does not care to expend more 
than $25 or $30 for the complete outfit, which figure includes the 
outfit, aerial equipment, two sets of dry batteries (both "A" and 
"B ") and phones. 

From the one -tube set upwards it becomes largely a matter of 
how much the purchaser is willing to pay. The crystal and one 
tube sets may be compared to the Ford car, whereas all the other 
larger and multiple tube sets can be compared to the higher priced 
cars. The Ford car does the service and takes its owner where 
he wishes to go, just as well as a $10,000 car does. It all 
comes down to the question of price and utility. As a matter of 
fact, sometimes the crystal or one -tube set is preferable to the 
large multiple tube sets, mostly for reasons of portability. A good 
one- or two -tube set is ideal where there is not much room to be 
spared at home or when the set is to be carried around for camping 
purposes, or by salesmen, and for the general traveler who wishes 
to take his outfit wherever he goes. 

Coming now to multiple tube sets it should be understood that, as 
a rule, it takes a three -tube set, to operate a loud speaker. While 
certain two -tube sets will bring in local stations with fair volume 
they cannot be relied upon to do so under all circumstances. It 
should be understood -and the writer has already mentioned 
this above -that the multiple tube set does not necessarily bring in 
any more distant stations than the single tube set. What it does, 
however, is to bring them in much louder. It might be 
said that the more tubes are used, the louder will be the broad- 
cast reception ; but unless the set is a very unusual one, it is not 
actually more sensitive than a well designed single tube set. The 
exceptions to this are some of the well designed tuned radio frequency 
sets and the Super- Heterodyne class. Most of these sets cover 
greater distances than the single tube variety. 

Up to and including a four -tube outfit, speaking generally, it is 
necessary to use either an outdoor or a good indoor aerial. So- called 
loop sets, unless they are exceptional, require at least four or more 
tubes. It is true that there are some three -tube reflex sets that 
work on a loop, but we doubt if such sets can receive from great 
distances. They will probably serve well enough for local stations. 

So much for the technical side of the question. The next thing 
most people ask is, why outfits have such a wide variety of prices. 
Again the answer is that the make and style govern the 
price. You can buy a good pair of shoes for $3 and you can buy a 
good pair of shoes for $20, according to the material. Generally 
speaking, the higher priced sets come in better finished cabinets, 
the tendency now being towards "furniture" sets. Such apparatus 
ranges from $150 upwards, and may not work better, speaking of the 
radio end, than a set costing $60. The difference in price is made 
up in the cabinet. If your tastes run along expensive "period" 
cabinet designs made of rare woods, elaborately finished, you are 
naturally expected to pay more money for it than for those finished 
in cheaper cases. 

When it comes to a choice when buying an outfit, the foregoing 
paragraphs will probably be a fair guide, but now comes the im- 
portant question of how to select from the different makes. There 
may be 50 different five -tube sets on the market ranging in price from 
$60 up to $500. As a guide, we would say to the prospective 
buyer -buy only a well advertised set. As a rule, the ad- 
vertised sets are made by reliable manufacturers who are 
known for their stability and their integrity. Unknown sets or 
obscure makes should be shunned, just as you would shun an un- 
known automobile or an unknown phonograph. If something goes 
wrong with a widely known and advertised radio set you will find 
little difficulty in having the trouble rectified. This, as a rule, is 
not the case with the unbranded and unknown sets. 

As for the best time to buy a radio outfit, that time is now. 
All the latest models are on the market this very minute. Do not 
let the argument that radio outfits will be greatly improved in the 
future deter you from buying a set. Of course radio outfits WILL 
be improved in the future. So will automobiles, houses, shoes and 
everything else. You know full well that five years from now 
the automobile will be vastly improved over your 1924 model. That 
does not deter you from buying your 1925 car. The same logic 

should be used when contemplating the purchase of a radio set. 

Even with all improvements coming in radio, your set will be good 
for several years, just as an automobile or a phonograph. 

This does not hold true only of radio sets, but of every other 
merchandise as well. If you stop to reflect about it for a minute 
you will see the truth of it. 
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Music from Your Lamp Socket 
By R. D. DUNCAN, Jr. 

The recent progress made in wired radio leads us to believe that contrary to popular opinion, 
it has made a field for itself and will continue to move onward without effecting radio sans 
wires. 111r. Duncan relates the history and the present activities of this new child of science. 

Fig. 4. Assembled and unassembled views of a wired radio receiver employing a two stage 
audio frequency amplifier and a loud speaker. The tuning apparatus is the same as that 

employed in the crystal receiver shown in Fig. 2. 

T\\ O years have elapsed since the first 
experiments in wired radio broadcast- 
ing over electric lighting lines were 
conducted in Washington, D. C., and 
Cleveland, Ohio. Wired radio or 

wired wireless, it will be recalled, refers to 
the use of high or radio frequency currents 
on telegraph, telephone or electric power 
wires. Due to the vast difference in fre- 
quency of the wired radio and telephone or 
power currents, and because of the proper- 
ties of high frequency circuits which permit 
of obtaining a high degree of selectivity, it 
is possible to superimpose, not only a single 
high frequency channel, but a plurality of 
such channels on the same pair of wires 
without there being interference either be- 
tween the normal wire and wired radio 
services or between the various channels 
themselves. The use of wired radio for 
long distance communication over telephone 
lines dates back several years. Its use, how- 
ever, for broadcasting over the electric light- 
ing system of a large city is comparatively 
new. 

During the past two years considerable 
progress has been made in the latter field. 
Immediately following the Cleveland experi- 
ments, research, on a more elaborate scale 
than had hitherto been attempted, was re- 
sumed in Washington, D. C., where, in co- 
operation with the Potomac Electric Power 
Company, a wired radio transmitter was in- 
stalled in the Georgetown substation and 
operated into the 2300 -volt, three -phase lines 
instead of the usual aerial. Receiving appa- 
ratus. which connected with the 110 -volt 
lines by means of a plug and socket, was 
located at the Bureau of Standards and at 
a number of other points in Chevy Chase, 
D. C., and Maryland. 

Experimental operations were continued 
for several months, during which time data 
was obtained concerning the high frequency 
characteristics of the high and low voltage 
lines and of certain power apparatus. Ex- 
perimental broadcasting was carried on and 

*Chief Radio Engineer, Wired Radio, Inc. 

reception conditions noted at the different 
receivers for varying conditions at the 
transmitter such as frequency, power, etc. 

Fig. 6. A high frequency motor which was 
operated from a wired radio transmitter four 

miles distant. 

EXPERIMENTAL STATION 
In February, 1923, experimental operations 

were transferred to Staten Island, N. Y., 
which constitutes Richmond Borough of 
Greater New York City. Staten Island is 

located in lower New York Bay and has a 
population of 136,000 with approximately 
25,000 electric light customers. In co -oper- 
ation with the Staten Island Edison Corpo- 
ration, the first commercial experiment in 
wired. radio broadcasting was conducted. The 
transmitting apparatus was operated into the 
2,300 -volt, three -phase, 60 -cycle lines, of 
which there were seven main feeders supply- 
ing the light load. The average peak and 
minimum loads per feeder were, respectively, 
375 and 100 k.w. The lines were all aerial. 
Voltage regulation was effected at the 2,300 - 
volt busses through the Tirrill system. 

The objects of the Staten Island operation 
may be summarized as follows: 

1 -To bring the development of this sys- 
tem of broadcasting as rapidly as possible to 
the stage where it could be commercially 
tested. 

2 -To initiate commercial wired radio 
broadcasting. . 

3-To determine the reaction of the public 
to this new service. 

The transmitting apparatus was initially 
installed at the power house, but was sub- 
sequently moved to its present location ap- 
proximately three -quarters of a mile distant. 
Special wires carrying only the high fre- 
quency current were run to the power house, 
there connecting to the high voltage lines. 
The equipment was housed in a three -story 
private dwelling which served both as a 
transmitting center and as a studio from 
which programs were originated. The base- 
ment contained the motor generators for fur- 
nishing the high voltage for the plates of 
the transmitting tubes; the first floor con- 
tained the reception room and the studio 
with microphone equipment ; the second floor 
contained the transmitting, low frequency 
amplifying, and control apparatus, together 
with the printing telegraph machine em- 
ployed by the news service; and the third 
floor, a small laboratory. 

The idea of renting, instead of selling out- 
right, the receiving equipment is fundamental 
with the scheme of wired radio broadcasting. 
The use of the lines for broadcasting will be 
obtained from the lighting company on a 
rental basis, by a central organization which 
will supply both the program and the receiv- 
ing apparatus. The latter will be distrib- 
uted and serviced either through the existing 
distributing channels of the lighting company 

Fig. 2. Assembled and unassembled views of the wired radio crystal receiver. The long 
flexible wire has a plug on the end which is screwed into any lamp receptacle in the house 

when it is desired to receive. 
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Fig. I. The wired radio control room showing the one -channel and two- channel transmitters which, instead of connecting to an aerial, are 
related to the high tension lighting feed wires at a point where they issue from the central power house. The two- channel trasmitter is in 

the right of the photo. 

or through a separate company. Other plans 
of distribution may, of course, be substi- 
tuted for this. 

By this means, on a "pay for what you 
receive" basis, it is believed that a broad- 
casting service may be developed which will 
be both self- sustaining and entirely satisfac- 
tory to the recipient. This plan will permit 
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wired radio to perform a function quite dif- 
ferent from that of space radio, and to make 
a place for. itself without hindering the 
advancement of broadcasting through the 
air. For the convenience of those who will 
want both the wired and space radio pro- 
grams, special receiving apparatus has been 
developed by which the wired radio receiver IIII 
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Fig. 5. An interesting curve which shows the current received from the 110 -volt lines for 
one particular receiver location. Note the decided effect the frequency has upon the received 
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may be switched at will into any standard 
space radio amplifier and loud speaker. 

As the receiving equipment is the means 
through which the wired radio subscriber 
comes into contact with the central station, 
and since it is rented and must. therefore, 
be serviced, it is obvious that it must be sim- 
ple in operation and very rugged in con- 
struction. Two types of receivers have been 
developed which will be here designated as 
the crystal and loud speaker types. Both 
connect directly to the 110 -volt lines in the 
usual manner through a pair of wires and 
plug, contain a crystal as a detector, and 
have only a single adjustment. The crystal 
receiver is furnished with a pair of tele- 
phone receivers; the loud speaker unit con- 
tains the same tuning elements as the crystal 
type and in addition two steps of audio - 
frequency amplification and a loud speaker. 
The filaments of the amplifying tubes are 
lighted by alternating current from the 110 - 
volt source through a special transformer. 
In the earlier type of tube unit the plate 
voltage was furnished from the small size 
plate battery, four of which were contained 
in the set. In the later units, however, both 
the plate and filament energy are obtained 
from the 110 -volt source. The rental of the 
crystal receiver was two dollars per month 
with a dollar installation charge ; the loud 
speaker unit rented for five dollars per 
month, the customer being required to pur- 
chase the two amplifier tubes. Five hundred 
crystal and 50 loud speaker receivers were 
constructed with which to commence oper- 
ations. 

COMMERCIAL TEST 
Commercial wired radio broadcasting was 

started in September, 1923. Receiving sets 
(Continued on page 558) 

www.americanradiohistory.com

www.americanradiohistory.com


464 Radio News for October, 1924 

h ife and 9/1761-1z, o.f Lee DeFores 

DR. LEE DE FOREST, B.S. D.Sc. 

LEE DEFOREST was born in Council 
Bluffs, Iowa, August 26, 1873. He is 
the elder son of the late Rev. Henry 
Swift DeForest and Anna Margaret 
Robbins. 

The family to which he belongs is one 
that could be envied. The American branch 
is descended from Isaac DeForest, who mi- 
grated from his home in Leyden, Holland, 
to New Amsterdam in 1636. The line of 
descent is unbroken in America from the 
first of the clan to the present time. 

Old Isaac, according to the "History of 
Harlem" owned "fifty morgen" bordering on 
The Kills, opposite Harlem River. In rec- 
ognition of his ability and work and upon 
the recommendation of Peter Stuyvesant he 
was made a Great Burgher. His mantle 
fell upon the shoulders of his son, David, 
who was a glazier by trade. David moved 
to Stratford, Connecticut, where he set un 
shop and raised six sons, one of whom 
established the "DeForest Fund," which was 
later a benefit to the subject of this story 
in obtaining his diploma at Yale. 

Gideon, a grandson of the glazier, fol- 
lowed his father's footsteps and raised four 
sons, all of whom lived to be more than 
seventy years of age and took a more or 
less prominent part in the war for American 
Independence. Abel, the second son, seems 
to have reached the highest in this war 
record, for it is recounted that he held per- 
sonal acquaintance with George Washington 
and stood with Andre at his death. During 
the latter years of the war he was captain 
on a merchantman. During several trips 
made by his ship, he had a cabin boy who 
signed the ship's papers with the name Hull. 
This Hull was later to make more of the 
country's history as Commander of "Old 
Ironsides," during the War of 1812. 

This Abel was a great uncle of Rev. 
Henry Swift DeForest, Lee DeForest's 
father. He named his first son, Lee, after 
his own father, Lee DeForest, who was a 
son of Gideon. Gideon had been a trooper 
in the cavalry of "Light Horse Harry" Lee 
during the Revolution and named this son 
Lee out of admiration for his dashing com- 
mander. 

CHILDHOOD IN SOUTH 
Practically all of DeForest's early child- 

hood was spent with his father in small 
communities in the then Far West and 
South. Acquaintance with the conditions 
which obtained in such communities at the 
time gives an easy explanation of the soli- 
tary habits and inquisitive nature which man- 
ifest themselves through his life. 

As a minister and a very religious man. 
Rev. DeForest was taken by his work to 
Talladega, Alabama, when Lee was six years 
of age. This was in 1879 and at the height 
of the Reconstruction period in the South. 
The Rev. Dr. DeForest moved to the Ala- 
bama town to assume the presidency of a 
Negro college, called Talladega College, 
which was being operated with funds raised 
by the Congregational Church. 

An understanding of the attitude of the 
Southerners to all the attempts on the part 
of their late enemy to establish a culture 
and education among the Negroes must be 
had if the early formative years of DeFor- 
est's childhood are to be understood. 

The Southerners, or the "nasty little Rebs" 
as they are referred to in many of the 
youthful accounts written by DeForest dur- 
ing his years of schooling among them, 
looked upon the efforts of the high- minded, 
idealistic, though slightly impractical teach- 

rr,r,irrr;, o; L. rm , 

The house where DeForest spent the greater part of his early childhood. 

Biography recorded by W. B. Arvin of RADIO NEWS. wider the personal direction of Dr. DeForest. Copyright 1924 by E. P. Co. 
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E are happy to present, 
beginning with this issue, 
a biographical series of 

one of our greatest living radio au- 
thorities, Dr. Lee DeForest, B.S., 
D.Sc. 

Dr. De Forest needs no introduc- 
tion. He is one of the outstanding 
figures in radio today and his name 
is known everywhere. As the in- 
ventor of the modern vacuum tube, 
wireless telephony, both transmit- 
ting and receiving, was made possi- 
ble by him. 

Dr. De Forest is one of the pion- 
eers of wireless telegraphy. One of 
the most important of his inven- 
tions is the audion or vacuum tube, 
as it is called today. He is also re- 
sponsible for regeneration, making 
long distance radio reception possi- 
ble. He is also the inventor of the 
modern talking motion pictures. 

He was awarded a gold medal at 
the St. Louis Exposition in 1904 for 
"Work on Wireless "; a medal by 
the San Francisco Exposition in 
1915 for the Radio Telephone; the 
Cross of the Legion of Honor; El- 
liot Cresson Medal; Franklin Insti- 
tute; Medal of the Institute of 
Radio Engineers and many others. 

The articles, during the coming 
12 months, will tell you all about 
his early struggles, his inventions, 
his trials and his successes. We 
promise an interesting serial.- 
Editor. 
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ers and professors, with little more liking 
than they did upon the carpet -baggers. This 
may be proved easily by the fact that in 
none of the accounts of the family during 
its sojourn at the school contain references 
to any of the native whites as friends or 
co- workers. Their social life was restricted 
almost entirely to intercourse among them- 
selves -the little group of valiant workers 
whose only remuneration was the hatred of 
the people of their own class among whom 
they lived. Such a state of affairs is not 
at all hard to understand in connection with 
the DeForests. The account of the Amer- 
ican branch of the family is one long tale 
of pioneers and hard workers- idealists much 
on the order of the idealized New England 
Puritan. This was particularly true in the 
case of Lee's father. 

Since all his early childhood and youth 
was spent in such surroundings it was obvi- 
ous that there would be a direct effect, 
caused by them. shown in later years. The 
immediate effect was, of course, an almost 
complete isolation from children of his own 
age and interests. Consequently he had to 
fall back upon his own ingenuity for play 
and entertainment. This resulted early in 
a highly developed skill for handicraft and 
drawing. 

Another contributing factor to this early 
development was the scarcity of books and 
other reading matter. Most of his read- 
ing consisted of the Youth's Companion, 
"The Patent Office Report" and an 
"Encyclopaedia of Mechanics." All three of 
these he read constantly. In note books he 
kept from his tenth year, there is column 
after column of building instructions cut 
from the Companion pasted in here and 
there. It may be inferred from their trend 
that he shifted his interest chiefly to elec- 
tricity during his twelfth year. 

Each week, the Companion carried a 
special constructor department and each 
week with religious regularity DeForest at- 
tempted to construct the electrical appliance 
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AN ELECTRIC MOTOR. 
?.,cry electric motor worsts of two e,semial parts 
a vioc able magnetic part, called the armature, and 

dd magtwt %%nick is excited by 11w t4ectric current. 
ld magnet attracts the armature and causes a 

a, which is transformed, by tuoans of various 
avril etmthivantces, into any desirable torn. 
motor ;auto raci, g these two parts, in their 

di si forms. is illustrated in the cut. 
a the end of :a Iwo by-four-inch base, screw an np- 

. ;ai piece of half-inch board two and a half inches 
-_ '1'o this secure, by means of n two -inch iron 
w, the Bert ua:agoet. which consists of a thread 

ul, sot inch attd a halt Mug, , which has been ivound 
of manlier twenty insulated copper win.. The 

,." ,Twuld 1111 the hole in the spool, and it is }VMS- 
;t tU CIIt MN'ar- as notch of the superfluous wood of 

spool as possible. in order that the wire may be. 
,.c to :he iron throughout its whole length. 

., Thr armature is made from a similar spool, around 
nose middle are arranged, at squad distances from 

sell other, six one.inch iron screws. They should 
rojact about three- quarters of an inch from the 

' . >011 

i 
a.a 

fat a . 

AN INDUCTION COIL. 

Iii rheumatism, neuralgia and nervous disease-1y ( 
electricity often is of great benefit. if it does nor 
effect: a rum.% h: may Atiil render important service, 
in alleviating the sufferings c.f the patient. The; 
electricity. employed Is what is termed hnsjuced 
electricity, and, to he effective, must he supplied 
in a series oT rapid shocks. 

instruments which can be used for this purpose 
arc, as a rule, quite expensive; but the amateur 
may easily construct one for himself. The instru- 
ment is but it slight uu,4iffeattou of an electric 
hull, which was described in The Companion ;. rev'', 
months ago. 

_Around a round stick, I hree.eighths of an inch in 
diameter, wind two or three ti iekneases of paper, 

sticking them together 
with flour pasts. A fter 
they hutve been dried, re- 
move the hollow paper 
cylinder, previously cut- 
ting it lo it length of two 
and a half inches. In 
one end of this fasten, 
by means of glue or Seat -, 
tug -wax, a pieeeof three -'_ 

eighths round, soft iron,. 
half an inch long. allow- 
ing an eighth of un tHeh 
to project. Then attach 

i f each end IS button of pasteboard an iurh awl a?. 

q marl. er 1n-diameter. 
a In thk paper spool wind four layers of silk. 

Insulated No. 12 copper Wire, connecting the' ends 
as sinew a In the cut, and as wa, done 111 the case of 
the electric bell. outside of this coil, and not eon. 
nectsd with it, wind a large number of layers of: 
the finest silk -covered copper wire that you can 
obtain; No. ill won't{ he the proper site. Fasten 
the coil, thus wound, to a base. by means of n 

strap of tin plate. connect alto Iwo ends of the' 
HOC wire With MO binding -post -. 

Notes and sketches taken from DeForest's scrap book. He tried to build the apparatus shown. 
His results are given in his penciled note beneath. 

months. Living in a small town where there 
were no modern conveniences and where the 
chief interest of the shop keepers lay in 
jeans pants and hickory- cotton shirts it was 
impossible to obtain carbon for the positive 
electrode. His first attempt was with coke. 
Needless to say an electric bell gave no sound 
when connected to this battery. Then, see- 
ing that another course would have to be 
followed he proceeded to grind the coke in a 
home -made pestle and mortar, and bind it 
together with molasses. The notes state that 
the combination of this carbon, used in con- 
nection with a poor grade of zinc, amalga- 
mated with thermometer mercury, gave "in- 
different results." The cell was finally 
brought to successful operation after a cou- 
ple of months when Lee and his father 
made a trip to Chattanooga, Tennessee, and 
Look -Out Mountain. 

While his father was surveying the beau- 
ties of the scenery and the battlefields Lee 
was following slowly behind, insisting on 
walking in the gutter at the side of the 
road leading up the mountain side. His 
father dici not notice for some time, but 
later, after Lee had insisted on falling fur- 
ther and further behind, remonstrated only 
to find that his son's interest lay not in the 
fields of history, but in finding carbon stubs 
thrown on the roadside under the arc lights. 

He found several of the carbons and upon 
his return home finally made the cell and 
entered in his notes, " Leclanché cell works." 

He manifested an extreme interest in all 
(Continued on page 585) 

DeForest as he looked at eleven years of age 
at Talladega, Ala. 

shown. They ranged from the simplest 
magnet to motors and Leclanché cells. 

One of the most peculiar traits noticeable 
in the boy's character is the series of con- 
cise notes kept on all his trials with the 
apparatus he assembled and attempted to 
make work. With the Leclanché cell these 
notes tell almost as much as the original 
article which he followed. The building and 
making it work covered a period of several 
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Induction and Modulation 
By A. P. PECK 

The fourth of a series of articles by 141r. Peck written especially for the layman and covering the 

fundamental principles underlying radio communication and reception. 

WHILE the two subjects mentioned in 
the title above have no direct rela- 
tion to each other, still they are the 

two fundamental principles for the amateur 
to learn, which have not as yet been discussed 
in this series. Those who have not been 
following these articles or are new readers 
and are desirous of studying radio theory 
in as nearly words of one syllable as it is 
possible to put it are referred to the article 
appearing in the last issue of RADIO NEWS 
in the Radio Beginners' Department. This 
article, together with the present one, con- 

,Magnetic lines of force 
Rotor \ # I_ \ 

r ì 1 \ 

- VV 1 11 

Ill 
\ \1 

\_ "I Stator 

Stator 
Fig. 2 

Illustrating the path taken by the magnetic 
lines of force threading a coil of wire and 
how these lines surround the turns of another 

coil placed in relation to the first. 

stitute a comprehensible survey of the sub- 
ject of radio theory expressed in a manner 
suited especially to the layman. 

INDUCTION 
In the last article the subject of induc- 

tance was discussed. This action and that 
of induction are closely related, but they 
must not be confused as being one and the 
same. To refresh our minds, we will go 
over the salient points of inductance once 
more before we begin the study of induction. 

First, we learned that when a .current of 
electricity passes through a wire there are 
magnetic lines of force set up around that 
wire. It is characteristic of these lines, 
which are set up in the ether, that when 
they cut or pass through another wire they 
will cause a current to flow in that wire, 
even though no current were present be- 
fore. This is providing the wire in which 
the current is induced or set up is moved 
so as to pass through the lines of force, or 
that the lines themselves move. This latter 
is true when an alternating or pulsating 
current passes through the coil or wire, 
causing the lines of force to be set up and 

collapse a certain number of times per 
second. 

Next we must learn what an alternating 
current is. Electricity flows in a definite 
direction, just as water in a pipe or a train 
on a track. In the case of alternating cur- 
rent, that direction is changed periodically, 
and the number of times per second that it 
changes is known as the frequency and is 

expressed in cycles, a cycle being one com- 
plete change in direction. To bring this 
action out more clearly, consider the case 
of a shuttle train. Here the two ends of 
the track may be likened to the two ends 
of the electrical circuit and the train to the 
current. The train runs from one end of 
the track to the other on a certain schedule 
just the same as an alternating current 
changes its direction of flow, but the train, 
of course, is much slower than the current. 

Direct current is just what its name im- 
plies. It flows in the same direction all the 
time, and while it may vary in strength, 
still it preserves its direction and never re- 
verses. To preserve the train analogy, we 
might liken direct current to a train run- 
ning on a circular track. It never reverses 
its direction of travel, however, it may stop 
altogether. 

When the strength of a direct current 
varies, it is called pulsating or intermittent 
direct current, depending on the character 
of the variations. A current that starts and 
stops periodically is called intermittent, while 
a current's strength varies in regular or 
irregular pulses, called pulsating. 

Fig. 5 shows a graphic representation or 
curve of a direct current ; Fig. 6, a pulsat- 
ing direct current, and Fig. 4, an alternating 
current. These figures are also used to 
illustrate the part of this article on modula- 
tion. 

Speaking of curves, let us explain just 
what a curve is and of what use it is to 
us. Note any one of the curves mentioned. 
You will see that there is a vertical line 
and a horizontal line joining each other in 

the form of a T laid on its side. The ver- 
tical indicates the strength of the current. 
the horizontal representing zero. The fur- 
ther a line or curve goes from the horizontal 
line, the stronger the illustrated current is. 
This holds true for all kinds of current. 
The horizontal line serves two purposes. It 
is a dividing line which indicates a change 
in the direction of current. That part 
of the curve above representing flow 
in one direction and below, another. Also 
this line is an indication of time elapsed. 
The curves that follow along it indicate the 
flow of current over a certain space of time 
and the length of the horizontal line indi- 
cates the amount of time. The purposes of 
these two lines are also labeled on each of 
the figures mentioned above. 

Now that we have learned about differ- 

ent types of currents, let us see what they 
has to do with induction. We learned last 
month about lines of force in wires. In 
Fig. 1 herewith we show what the lines of 
force about a coil of wire would look like 
if they were visible. If a second coil is 
introduced into the field of the first one, 
and an alternating or pulsating direct cur- 
rent is flowing through it as shown in Fig. 
2, a current similar to that in the initial 
coil will be induced into the second one. 
This is what happens in the variocoupler 
described in this department a few issues 
ago. 

The coils in the figures herewith 
are labeled stator (fixed coil) and rotor 
(movable coil) to correspond to those 
coils of the coupler. The current from the 
aerial flows through the stator and induces 
or sets up a like current in the rotor. The 
greatest current is set up in the rotor when 
the lines of force from the stator cut or 
pass through the wires of the rotor at right 
angles. This condition obtains when the 
rotor coil is parallel with the stator. If, 
now, the rotor is turned through 90 degrees 
to the position indicated in Fig. 3, the wires 
thereon will not be cut at right angles and 

Time 
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fig. 4 
How to read a graph. Take the top sketch 
wherein the days of the week are marked on 
the "time line." Suppose the perpendicular 
line is a scale of prices for a certain stock 
issue. By following the graph line we find 
that the stock was at its lowest on Monday 
and at its highest on Wednesday. In the 
second sketch there is a graph showing the 
fluctuation of a voltage during a certain time 
interval, say during each hour of a day. The 
third graph shows a radio frequency current 
which is changing its amplitude or voltage 
very often during a short period of time, in 

this case a fraction of a second. 
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the current set up will not be so great as 
when the coils were parallel. The effect of 
turning the rotor so that it is further from 
parallel with the stator is termed loosening 
the coupling. In actual radio practice the 
effect of this procedure is to sharpen the 
tuning and enable the operator to cut out 
undesired stations. 

Tightening the coupling is. of course, 
the opposite of loosening it and re- 
sults in slightly louder signals, but a de- 
crease in selectivity. In regions where broad- 
cast stations are not numerous and inter- 
ference between them is not found, the 
greatest signal strength will be obtained by 

+ 
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A graph of a direct current. After once being 
turned on it rises to a definite amplitude and 
remains there until turned off when it will 

again drop to zero. 

placing the rotor parallel with the stator and 
tuning with the taps and the condenser. This 
is in reference to the crystal set described 
by the writer. 

MODULATION 
The term modulation is derived from the 

verb "modulate," which. according to Web- 
ster, means "to vary the sound of, or to 
change the key of." Strictly speaking, the 
study of modulation belongs, not to the re- 
ceiving section, but to that part covering 
transmission. However, it is such that it 
is intimately tied up with the subject of 
reception and, therefore, this discussion is 

included in this series. Ifodulation is, in 
short, the process of impressing voice and 
music on what is termed the carrier wave 
of the transmitter so they may be trans- 
mitted. through space to the receiving set. 

To thoroughly understand the principles 
underlying the modulation process, it will 
be necessary to first make a study of the 
various waves and currents used in trans- 
mission. 

\Ve find that the vacuum tube, the action 
of which will be taken up later in detail, 
can do more things, and do them well, than 
any other instrument in the field of radio. 
Not only can it be used in reception, but 
larger editions than those that you see in 
receiving sets are the heart of the trans- 
mitting stations which bring entertainment 
and pleasure to you. Without these glass 
enclosed, fragile instruments our broadcast 
stations of today would be virtually im- 
possible. 

Without going into the exact theory of 
the operation of the vacuum tube, we will 
study the principle of modulation. In the 
following paragraphs statements are made 
and, in some cases, no reasons are given. 
This is because in order to explain the facts 
it would be necessary to go into details that 
would render it impossible to keep this ar- 
ticle within the required limits. Therefore, 
take our word for those statements which 
are not proven here, as in later articles we 

Audio Frequency or 
Voice Current 

0 

Time J 1 

fig. 6 

The graph of a fluctuating or modulated di- 
rect current of audio frequency. 

will give the reasons and you will see them 
more clearly. 

In the first place, you must understand 
that a vacuum tube can be a generator of 
alternating current. Even the small ones 
employed in receiving sets can be made 
to generate such current, or, as it is 
usually stated, oscillate. You will remem- 
ber from the last article that an oscillation 
is one complete cycle of an alternating cur- 
rent. So, you will see, a tube may gen- 
erate oscillations or alternating current just 
as surely as the big generators in power 
houses. What the tube really does is to 
take direct current that may be supplied to 
it from any outside source and convert it 
into alternating current. 

RADIO FREQUENCY CURRENT 
In transmission, the current developed is 

called radio frequency current. That is, the 
oscillations are so fast that when they are 
passed through a telephone receiver they 
would, if the diaphragm could respond to 
them, cause the diaphragm to vibrate so 
fast that the sound waves given off by it 
would be of such a high frequency that the 
human ear could not hear them. 

The curve of a radio frequency current is 
given in Fig. 4. This is the type of cur- 
rent delivered by a vacuum tube when used 
for transmitting. Note that the alterna- 
tions or oscillations are extremely rapid and 
that they are even and smooth in character. 
These oscillations occur many thousands of 
times per second. The exact rate varies 
with each station; it gets higher as the 
wave- length decreases and vice versa. The 
type of current the curve of which is shown 
in Fig. 4 is also known as the carrier wave; 
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Fig. 7 
Showing the interior construction of a com- 

mon form of microphone. 

the reason for this name will be apparent 
from the following paragraphs. 

VOICE CURRENTS 
The next sort of current that we will 

look into is known as audio frequency 
or voice current. These may be alternating 
or pulsating direct in character, and the 
type that we will study now is the latter. 
We have already found' out what direct 
current is, as illustrated in Fig. 5. Voice 
currents are obtained from this in the man- 
ner described below. 

If a microphone or telephone transmitter 
is connected so that a direct current flows 
through it in the same manner as the trans- 
mitter in a telephone, the current will be 
steady, direct current so long as no sound 
waves affect the diaphragm. However, as 
soon as any sound occurs near enough to the 
transmitter to affect and vibrate the dia- 
phragm, the current flowing through the 
microphone is no longer steady, but becomes 
pulsating in character, the pulsations being 
in accordance with the sound. If the sound 
is high in pitch, the pulsations will be rapid. 
If it is deep the variations will be slower. 
Weak and strong sounds will also affect the 
diaphragm differently and, in fact, every 
little inflection or change will cause a corre- 
sponding change in the voice current. 

The reasons for these changes are readily 
understood when the construction of a micro- 
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phone is considered. \Ve show the cross sec- 
tion of one of them in Fig. 7 so as to illus- 
trate the point. Note the path of the cur- 
rent through the carbon grains, which have 
a steady resistance to the flow of current 
as long as they are stationary and not com- 
pressed. The large diaphragm the sound 
waves hit is connected to a smaller one in 
contact with the carbon grains. The grains 
are held in a cup rigidly fastened to 
the frame. When sound waves hit the 
large diaphragm and cause it to vibrate, the 
carbon grains are compressed and released 

A simplified layout of a radiophone trans- 
mitting station. 

in accordance with the variations of the dia- 
phragm. Therefore the resistance of the 
microphone will change and the current pass- 
ing through them will also vary. The varia- 
tions of the current will, of course, be the 
same as the variations of the voice. Thus it 
will be seen that the resulting current after 
passing through the microphone will have a 
characteristic curve similar to that shown in 
Fig. 6, although it will vary according to 
the sounds. 

Now we will begin to sum up the various 
facts we have learned from the above 
paragraphs and bring them together so as 
to see how they all bear on the subject 
of modulation. 

Let us first refer to the simplified dia- 
grant of a radiophone transmitting station 
given in Fig. 8. No batteries or other ac- 
cessories are shown here, as the diagram is 
only intended to give the idea underlying 
transmission. Beginning at the left, we see 
first a box labeled oscillator. This repre- 
sents a vacuum tube or a series of tubes 
which act as generators of oscillations or 
alternating current, and which give rise to a 
radio frequency current having a characteris- 
tic curve such as shown in Fig. 4. This cur- 
rent is known as the carrier wave. It serves 
to carry or support the voice current, and is, 
of course, oscillating or changing its direc- 
tion of flow at a rapid rate. 

From the oscillator. the radio frequency 
current goes to the modulator. This latter in- 
strument or collection of instruments may 
take various forms. It may make use of 
vacuum tubes or it may work on a mag- 
netic principle. However, as we are in- 
terested only in the results and not the 
action, at the present time we will not dis- 
cuss the details of the modulator. It is 
sufficient to say that the modulator takes 
the microphone or voice current and im- 
presses it upon the carrier wave. The re- 
sulting current is then sent out through the 
antenna for entertainment and education. 

(Continued on page 570) 
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The graph of a fluctuating or modulated radio 

frequency current. 
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A Radio Frequency Solodune Receiver 
By G. V. DOWDING and K. D. ROGERS 

All article covering the design, construction and operation of a Solodyne or "B" battery -less 

circuit with a one stage tuned radio frequency amplifier. 

A view of the Solodyne receiver and radio frequency amplifier. The parts as numbered are: 1, series antenna variable condenser; 2 variable 
condenser in radio frequency amplifier circuit; 3, variable grid leak; 4, filament rheostats; 5, variocoupler; 6, tuned R.F. transformer; and 7, 

vacuum tube sockets. 

BY this time, our readers should be well 
acquainted with the way the Solodyne op- 
erates. No doubt a large number have ex- 

perimented with the different sets and cir- 
cuits which we have described and have had 
varying degrees of success. For this issue, 
we have constructed a set with one stage of 
tuned radio frequency amplification combined 
with regeneration for use with the double - 
grid tube. Perhaps some readers may wish 
to try this one. 

The following list of parts should 
be procured before work is started: 

2 -.0005 mfd. variable condensers. 
1 -180 degree coupler. 
2- sockets. 
4- binding posts. 
1 -7 x 14 -inch panel. 
1- .00025 mfd. fixed condenser. 
12- lengths of bus bar wire. 
1- variable grid leak. 
2- rheostats. 
2 -4 -inch dials. 
1 -3 -inch dial. 
1 -7 x 3% -inch wood 
1- single circuit jack. 
2- spider web forms 5 -inch size 

with 13 pegs. 
1- single circuit jack. 
1 -.001 mfd. fixed condenser. 
1 -spool No. 26 S.S.C. wire. 
1 -spool No 22 S.S.C. wire. 

baseboard. 

W..,11.,1 

The coupler used in this set may be of 
standard manufacture or constructed at 
home. If you happen to have an old coupler 
in the workshop the two composition tubes 
and the mountings may be used. It is pos- 
sible that the windings themselves may be 
suitable. If no such coupler is available and 
you desire to make one, secure a 2 -inch 
length of 4 -inch tubing and a 1% -inch length 
of 3 -inch tubing, also the necessary shaft 
and bearing in order to make a complete 
coupler. On the larger tube, which is to 
be used as the primary, wind 30 turns of 
No. 22 S.S.C. wire and on the other wind 

.0005 

50 turns of No. 26 S.S.C. wire in the same 
direction as the primary. At the beginning 
and end of each winding drill a hole with a 
1/16 -inch drill and put the end of the wire 
through. Each end can be held tight by 
putting a tooth -pick or tapered match stick 
in the hole far enough so that the wire is 
held securely. The end of the tooth -pick or 
match stick can then be broken off for ap- 
pearance sake. A foot or so of Litz wire or 
some other flexible conductor should be used 
to make the pigtail connection from the 
rotor of the coupler to the two binding posts 
mounted on the primary tube. 

+ 
Ì- 

The circuit diagram of the Solodyne receiver and tuned radio frequency amplifier described 
in this article. It will be noted that advantage is taken of regeneration. 
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A rear view of the Solodyne set described in the article. The numbers referring to the instruments correspond to those in the photo on the preced- 
ing page. Note that the tuned R.F. transformer is placed at right angles to its variable condenser so as to be out of its electrostatic field. 

A front view of the set. The parts are: 1, series antenna condenser dial; 2, transformer con- 

denser dial; 3, grid leak knob; 4, rheostat knobs; 5, variocoupler dial, and 8, telephone jack. 

The radio frequency transformer can very 
easily be made. The spider web forms 
should be 5 inches wide and consist of 13 
webs each. A hole is drilled with a 1/16 - 
inch drill near the center of the form where 
the wire is started, the ends being fastened 
in the same manner as the coupler ends. 
While holding the wire taut. wind in and 
out of the slots until 65 turns of the No. 22 
S.S.C. wire have been wound on. This will 
be tuned by a .0005 mfd. variable condenser 
and used for the primary of the transformer. 
The secondary coil should be wound in the 
same manner, with the exception that 90 
turns are used. These two coils should be 
wound in the same direction. A little radio 
cement should be used at the beginning and 
ending of all these coils to secure the end 
turns. A machine screw should be passed 
through the center of each form to hold 
the two together. Care should be taken 
that these coils be placed at right angles to 
the condenser so as to be out of its field. 

The condensers should be chosen with 
care, as the s-.iccesssful operation of any set 
depends to a large extent upon the tuning 
apparatus used. The rheostats should match 
the tubes with which they are used. For 
example, a 6 -ohm rheostat should be used 
with all tubes which draw approximately 
one ampere, while a 20 -ohm rheostat should 
be used with a tube consuming about VI 

ampere. The filament voltage of this cir- 
(Continued on page 598) 
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Crstodne Receivers and Amplifiers 
By I. PODLIASKY, E. E. 

Some practical receiving and amplifying circuits embodying a zincite oscillator. 

IN the article published in the last issue 
of RADIO NEWS was described the prin- 
ciple of the oscillating crystal formed 
of a zincite -steel combination. It was 

pointed out that such a contact behaves 
as a negative resistance, that is to say, it 
may be used to compensate partially or to- 
tally the damping effect of the circuit 
resistance. It is well known that an artificial 
reduction of the resistance in a circuit pro- 
duces an amplification effect, since a given 

Regeneration may be obtained in this circuit 
by adjusting the tuning coil and variable 

resistance. 

current induced in a circuit will be greater 
in amplitude if the resistance is less. If 
an inductance coil or a condenser is con- 
nected in this circuit, the difference of poten- 
tial across these instruments will be equal 
or even greater when the resistance is re- 
duced. The effect is equivalent to an in- 
crease in the voltage or intensity of the 
currents similar to the compensation of the 
inductance by capacity when the circuit is 
tuned, although the difference between the 
two methods of compensation is rather great. 
The compensating effect in the case of a 
circuit occurs only at one frequency while 
the compensation of ordinary resistance by 
negative resistance is effective over a wide 
band of frequencies or wave -lengths. 

REGENERATION 

If the resistance of a circuit is reduced 
to zero or becomes negative, continuous 
oscillations are produced. This phenomenon 
of oscillation and amplification is exactly the 
same as in a regenerative circuit using a 
three electrode tube. In both cases a local 
source of energy is necessary. With oscil- 
lating crystals this energy is supplied by a 
battery of about 15 or 20 volts. 

In the last article we mentioned the 
fact that sometimes crystal detectors oscil- 
lated without any local source of energy; 
however there must have been some con- 
tinuous current flowing through the detector, 
possibly produced by a bad contact acting 
as a thermo element. 

F/G. 2 
Another circuit for the reception of spark 

signals and radie telephony. 

In Fig. 1 is shown an oscillating crystal 
receiver using an auto- transformer arrange- 
ment for tuning it. The detector D, con- 
denser C, and part of the tuning coil con- 
stitute the second oscillating circuit, the 
resistance of which may be reduced by 
adjusting the potential of the battery con- 
nected across the crystal through the re- 
sistance R. It is possible to obtain regen- 
eration in such a circuit by adjusting' the 
potentiometer until the voltage across the 
crystal is such that oscillations start. Just 
before the oscillating point the resistance is 
decreased to such an extent that radio fre- 
quency amplification and detection are ob- 
tained. 

In this case the contact functions only as 
a resistance compensating device for very 
weak oscillations, the detector effect being 
obtained for oscillations of greater ampli- 
tude. The detector effect is due to the bend 
in the characteristic curve of the crystal. 
This effect is similar to that noticed when 
increasing the voltage applied on the grid 
of a vacuum tube until the bend in the 
curve is reached. 

The hook -up of Fig. 1 is suitable for the 
reception of spark signals or radio telephony. 
If the crystal is' operated too close to the 
point where it starts to oscillate, radio- 
phone signals are distorted, this effect being 
similar to that caused in a regenerative 
receiver when the feed -back coil is coupled 
too tightly to the grid circuit. Another 

F /G. 3 
A practical circuit for the reception of con- 

tinuous waves. 

practical circuit is shown in Fig. 2, but in 
this case, as well as in any other crystal 
oscillating circuit, low resistance telephones 
should be used. For the reception of con- 
tinuous waves, the oscillating crystal may be 
used as a separate heterodyne, the frequency 
of the circuit being adjusted so as to pro- 
duce a beat note with the incoming signals. 
It may also be used as an audio frequency 
oscillator provided the oscillations are strong 
enough to utilize the modulation of the 
incoming oscillations by the audio frequency 
currents produced in the local circuit. In 
this case a tikker or chopping effect is pro- 
duced at musical frequencies. Fig. 3 shows 
a hook -up in which the audio frequency 
oscillations produced by the crystal chops the 
incoming waves so as to make them audible. 
If high resistance telephone receivers are 
used in this circuit, the resistance, R, of 
1500 ohms and the condenser C of .01 mfd. 
are not necessary. 

SOME OBSERVATIONS 
It is interesting to note the following 

facts in the operation of the zincite -steel 
oscillating crystal: 

1st. The stability of the oscillations in- 
crease as the value of the series resistance 
R is increased, and also as the value of 

the inductance is increased and the capacity 
decreased. 

2nd. The point on the crystal producing 
oscillations is not the one producing best 
rectification when the crystal is used as a 
detector without any battery. 

3rd. The oscillating crystal may produce 
simultaneous oscillations at two different 
frequencies. 

4th. A light contact is not always a 
good one, as in the case of galena, since 

FIG. 4 
The oscillating crystal circuit used as a 
separate heterodyne for the reception of con- 

tinuous wave signals. 

in some instances best results may be ob- 
tained by pressing the steel point against 
the crystal. 

5th. If a good, sensitive piece of zincite 
is used in the oscillating detector, the con- 
tacts producing oscillations are generally 
steady and may be kept for a long time if 
the detector circuit is mounted on a spring 
or rubber arrangement preventing vibrations 
being transmitted to the steel point. 

6th. The use of the potentiometer across 
the battery is useful not only to vary the 
strength of the oscillations but also to tune 
or control the regenerative effect obtainable 
with the circuit. It should be noted that 
the frequency of the current produced by 
a zincite oscillator varies with the value of 
the negative resistance so that the frequency 
increases as the value of this resistance is 
increased. 

7th. When the zincite oscillator is used 
just below the oscillating point, weak oscil- 
lations are amplified more than strong ones. 
Figs. 5, 6 and 7 are practical circuits de- 
veloped by Mr. Lossev, the inventor, in 
which two batteries are used in order to 
decrease the current consumed by the po- 

(Continued on page 540) 
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The potentiometer may be connected across 
a few cells of the battery only as shown 
here. This circuit is more adapted for long 

wave reception. 
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Esperanto or Ilo- Which? 
A Plea for Empirical Methods In Advancing a Radio International Language 

By O. C. ROOS, Fellow, I.R.E. 
It stands that the Ilists should have their chance in presenting to the readers of RADIO NEWS the 
prominent points favoring the language, Ilo. Consequently we publish within the box below, the 
same English text as appeared in Mr. Sayers' article in the August issue and by its side, the trans- 

lation to Ilo. 

I 
N his interesting article on Esperanto as 
a proposed Radio World Language in 
the August issue of RADIO NEWS, Mr. 

J. D. Sayers missed a fine opportunity to 
let the public compare an Ilo with an 
Esperanto text. That omission is herein 
supplied by the appended texts of his WOR 
address on April 5. to which I replied from 
WBZ 35 minutes later in Ilo. Ilo is used 
where Esperanto occurred; as the Ilo ad- 
dress was given from CKAC. 

The readers of 
RADIO have o 1\ EW s h e 
been given a rosy 
prospectus of Esper- 
anto promises, based 
on a mere hope in the 
ultimate rule of those 
Esperantists who are 
satisfied with an easily 
spoken but very diffi- 
cultly written system. 
Ii majority rule is a 
sufficient reason for 
the adoption of Esper- 
anto, then English has 
the better practical 
right, on account of 
its governmental back- 
ing in England, in 
most Anglo Saxon 
Universities and in the 
League of Nations. 

I shall later indicate 
how, by clever omis- 
sions, the Esperantists 
have tried to create 
the impression that 
the League of Nations 
recommended t h e i r 
jargon for teaching in 
the public schools of 
the world. It did no 
such thing. 

Let me state frank- 
ly that Esperanto, or 
any language which 
"robs" Ilo as compla- 
cently announced by 
the French radio ama- 
teur Dr. Pierre Cor- 
ret. and yet calls the 
resultant " mixture " 
Esperanto, has no sys- 
tem of growth nor 
ethics in its "internal 
idea" of brotherhood, 
except commerce and 
acquisition. 

Can one seriously 
respect a grammar 
which permits no dis- 
tinction between the 
two sentences "stolen from the Ilists" 
(shtelitaj de la Ilistoj) and "stolen by the 
Ilists" ( shtelitaj de la Ilistoj) ? I think not. 

In Ilo we have a language which. in spite 
of Mr. Sayers' insinuations to the contrary, 
has not been "tinkered" with. Ilo has grown 
scientifically by the 800 odd discussions, tests 
and decisions of its Academy. It is now a 
working tool of far greater refinement for 
radio than the loosely constructed Esperanto 
system can pretend to be. 

Ilists admit that you can't write good Ilo 
unless you know the simple rules for form- 
ing new words. Esperanto puts things to- 
gether in a deceptively easy -even careless- 
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system. The result is a mass of hybrid inversion. This means a sentence like "the 
monstrosities, due to the fact that they use boy who(m) I hit." 
"word endings" equally with roots to make As regards Orientals, I taught Ilo during 
new words, e.g. -"the ary of men " -is a 1911 to 1913. to Filipinos and Chinese who 
literal translation of an Esperanto sentence thought Esperanto very hard. Mr. Sayers 
meaning "the collection of men" (from is wrong if he thinks a sentence like "the 
"ary" in "dictionary," meaning a collection! good(s) tall(s) strong(s) boy(s)" is found 
Etymological hootch I This is against nat- easy for Chinese or Japanese. This agree - 
ural languages, and is not generally per- ment is called "accidence" and is conspicu- 
mitted in Ilo. ous by its absence in such tongues. Ilists 

Esperantists think that "chi" instead of say "the good tall strong boys.' as in Eng- 
lish. That's why Eng- 
lish is a popular busi- 
ness language - out 
there -and not "pidge- 
on English" either. If 
some of the English 
or American Esper- 
antists spoke Japanese, 
Tagalog or Chinese 
they would know this. 

Let me say that 
"lhi" has a perfect 
right to this abbrevia- 
tion, signifying "In- 
ternational Language" 
as a name. It was the 
original name used 
from 1907 to 1909 in 
the official organ of 
the Academy, called 
"Progreso." Why did 
Mr. Savers not tell the 
public how the Esper- 
antists have just 
changed the name of 
their British Official 
Magazine to "The International 
Language"? These 
tactics simply offend 
the public's sense of 
fair play and avoid 
the real test, that of 
translation of technical 
and scientific works. 

To allow the reader 
to compare an Ilo and 
Esperanto translation, 
Mr. Sayers' speech, 
published in the last 
issue, is reproduced 
here. 

By a close study of 
this translation to Ilo 
and the translation to 
Esperanto in the Au- 
gust issue, the out- 
standing differences 
can be seen. 

Since the Esper- 
antists are making the 
childish claims of hav- 

"omna" is a good translation of "all." ing several times the number of adherents 
An Ilist can say "it is perhaps possible " - professing Ilo, let us note that in May, 1922, 

the Esperantists must say "it is possibly pos- their own official organ "American Esperan- 
sible." tisto" stated that there were 250 members in 

Ilists can distinguish between "stolen by" North America. Subscriptions to this jour - 
and "stolen from." They say "stelita da" nal at a dollar a head plus all cash sales and 
and "stelita de." sales of foreign exchange journals yielded 

To say that Ilo is too rigid and too exact t$500! Here is the "solid rock" of business 
is to praise it in the eyes of engineers and support of a system then 35 years old! 
all exact thinkers. So would Latin be, if When one realizes that the Universal 
brought up to date in technical terms and Esperanto Association -the most practical 
regularized. Yet no one ever complains of Esperanto body -has less than 10,000 mem- 
Latiri s rigid word formation. On the con - bers, one can form a fairly accurate idea 
trary, Ilo is more flexible than Esperanto as to the real strength of this decadent 
as it has an optional accusative case for (Continued on page 546) 
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Ilo translation of Mr. Sayers' speech published in our last issue. This is 

for the purpose of enabling our readers to compare a text in Esperanto and Ilo. 

Ilo 
Nun, kara samideani del Idanaro de la 

tota mondo. Me esas che la stationo di 
La Presse, en Montreal, Canada. Esas 
grandega plezuro mea parte parolar unes - 
mafoye di Nord Amerika trans la maro a 
mea samideani en altra landi. Se vi suce- 
soze audas me, lacez por Ilo la bona favoro 
sendar al adrrso antee donita en la Ile 
gezetaro, kablogramo e adminime skribez 
a me Tetro pri la fakto ke vi audas me. 

Ica experimento esas atencata da multa 
eminenta persovi hike e sos historiala oka- 
ziono se mea "Ila" vorti audesas en altra 
landi. Me esas tre felica kun 'vi, kara 
samideani, vi idealiste qui laboras sencese, 
paciencoze por nia amata skopo, pro la 
kontentiganta progreso avane di Ilo. 01 
esas bona just idealo e pro co venkos, sen 
doute venkos tra la tota mondo, super 
omna barili e malgre omna- speca, nutlkor- 
dioza homi, qui sempre odias la progreso 
e feliceso di la homoro, se la grandega 
zenzono ne existus por la benedikto di 
Ilo a la sufranta, dividita homaro, lore la 
finals glorioza venko di Ilo esus dubenda, 
me la progreso ipsa aduktos Ile kom la 
bela mondai helpolinguo, komprenende, per 
e kun nia kontinua laboro por ol. 

Ilo esas la linguo di la moderna marvelo, 
la radiotelefono en la uzado di ica trans 
frontieri ed anke esos la linguo di la paro - 
lanta kinemal pikturi, qui balde sucesos. 
Ilo pariros la mondo saltege de nun avane 
pro ke radio -uzado e parolanta kinemal 
pikturi portos ol ad omna populi. 

Nu, kara samideani, me adios vi a me 
pregas ke vi telegrafez, se esas posibla od 
adminine skribez letri quik segun l'adreso 
donita. Balde ni paroles plu libere ed 
omna -die en nia kara linguo. "Til la 
revido, "- pronuncata (teel la rayveedoh) 
e signifikanta literale -"until seeing" or 
"until we see each other again"-en plu 
felica dio. Bona nokto! 

English 
Now, dear fellow -Ilists of the Ilo 

world, of the whole world. I am 
at the La Presse station in Montreal, 
Canada. It is a very great pleasure 
to me to speak the first time from North 
America across the ocean to my fellow - 
Ilists. in other lands. If you suc- 
cessfully hear me, do Ilo the good 
favor of sending to the address previously 
given in the Ilo press, a cablegram, 
or at least write me a letter, about the 
fact that you hear me. This experiment is 
watched by many eminent persons here and 
will be an historical event if my Ilo words 
are heard in other countries. 

I am very happy with you, dear fellow - 
Ilists, you idealists who labor tire- 
lessly, patiently for our beloved cause, be- 
cause of the satisfactory progress forward 
of Ilo. It is a good, just ideal and, 
therefore, will conquer, surely conquer, 
throughout the whole world, over all bar- 
riers and in spite of every sort of evil - 
hearted men who always hate the progress 
and happiness of humanity. If the tremen- 
dous need did not exist for the blessing of 
Ilo to a divided, suffering humanity, 
then the final, glorious victory of Ilo 
would be doubtful, but progress itself will 
bring Ilo in as the beautiful, world- 
wide auxiliary language, of course, by and 
with our continued work for it. 

Ilo is the language of that modern 
marvel, the radio telephone in the employ- 
ment of the latter across frontiers, and also 
will be the language of the talking moving 
pictures, which will soon be a success. 
Ilo will go by leaps and bounds 
throughout the world from now on, because 
the radio and talking movies will carry it 
to all people. 

Now, dear fellow Ilists, I bid you 
adieu, and I beg you to telegraph, if pos- 
sible, or at least write by letter immediate - 
ly to me according to the given address. 
Soon we shall talk more freely and every 
day in our beloved language. "Il la re- 
vido" (pronounced "tee] la rayveedoh" and 
meaning, literally, "until seeing," or "until 
we see each other again ") in a happier day. 
Good night. 

lllllll 
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An Interview With Secretary H. C. Hoover 
By S. R.- WINTERS 

Read what the United States "Chief of Police of the Ether" has to say relative to the radio 
broadcasting situation. Through this exclusive interview, Mr. Hoover has cast some light on 

what we may expect in the future. 

GOVERNMENT supervision of radio 
communication, prevention of mo- 
nopolistic control of broadcasting as 
a public service, avoidance of Gov- 
ernment censorship of broadcast 

programs and the interconnection of trans- 
mitting stations for the dispersion of events 
of national import -these are among the sig- 
nificant phases of radio broadcasting espe- 
cially engaging the attention of Hon. Her- 
bert Hoover, Secretary of Commerce. In 
an authorized interview for RADIO NEWS, he 
briefly discusses each of these factors and 
their relations to the government and to 
citizens of the United States. 

"The problems involved in Government 
regulation of radio are the most complex 
and technical that have yet confronted us," 
states Secretary Hoover, who has been pic- 
turesquely referred to as the chief of police 
of the ether. "We must preserve this grad- 
ually expanding art in full and free devel- 
opment, but for this very purpose of pro- 
tecting and enabling this development and 
its successful use, further legislation is ab- 
solutely necessary. 

"How profound the changes in this 
method of communication have been since 
the regulatory Act of Congress approved in 
August, 1912, is indicated by the fact that 
the whole telephonic application of radio is 
practically a discovery since the act was 
passed," he continues. "At that time radio 
was in considerable use as a telegraphic 
method of communication, more especially 
with ships, but there was not a single tele- 
phone broadcast station in the United States. 
Some indication of the development of the 
art is shown by the fact that at the time 
the act was passed 485 American vessels 
were equipped for transmission of tele- 
graphic messages. There were 123 land sta- 
tions, of which one was trans -oceanic. There 
were 1,224 amateur stations, as I have said, 
all engaged in transmission of telegraphic 
signals. Today there are 2,723 American 
vessels equipped with radio. There are 12 
trans -oceanic ztations, 790 other land sta- 
tions and 16,590 amateur sending stations. 
Where there were no broadcast stations, 
there are today nearly 600 of them, located 
in every town of importance in the country. 
There are certainly three to five million 
radio telephone receiving sets; therefore, 
there is a radio audience of anywhere from 
10 to 20 million people. 

CHANGING CONDITIONS 
"The year this act was passed the com- 

mercial companies extended heartfelt con- 
gratulations and paid a bonus to the operator 
who, by his skill, reached a nearby station 
in Porto Rico, whereas today we commu- 
nicate hourly, with reliability, a vast num- 
ber of commercial messages over both 
oceans: Twelve years ago the amateur 
boasted t o his friends of his communica- 
tions over a few hundred miles. Today our 
amateurs, to whom much of our radio 
progress is justly due, nightly send mes- 
sages across the Atlantic ocean, and within 
the last 12 months we have been exchang- 
ing broadcast programs with Europe. 

"During these 12 years radio has come 
into use for many other important com- 
munications. It is used for communication 
with air craft, and has found a very impor- 
tant development as a practical compass for 
ships, which seems likely to even reduce the 
cost of government aids to navigation 

"This increase in use has been due to the 
tremendous discoveries and improvements in 
the character of apparatus. The discovery 
of the vacuum tube for amplification is the 
foundation for all telephonic work. The 
tuning and assembling of apparatus has been 
improved to such an extent that we are able 
to confine the sending and reception of sig- 
nals to smaller bands of wave -lengths than 
was the case 12 years ago. 

"At the time the act was passed the wave 
band occupied by each sending station was 
so broad that only half a dozen channels 
were open for sending. Now it is possible, 
if the maximum use were made of technical 
development, to send many times that num- 
ber. For practical reasons, however, the 
wave -lengths available for telephonic pur- 

' SECRETARY H. C. HOOVER 

poses in the present development of the art 
are much more limited than those for tele- 
graphic purposes and are today practically 
limited to the range between 200 and 600 
meters. Within this area we have. about 
seven possible bands, for sending in any one 
locality. The number of telephone broad- 
cast stations that can be operated from any 
one place is, however, more limited than 
this because of interferences of one locality 
with another. With the system of stag- 
gered zones set up by the Department it has 
been found possible, in some localities, to 
work broadcast stations simultaneously on 
three different wave -lengths or frequencies. 
No doubt the number of available frequen- 
cies will steadily increase with improvement 
in the art and better adjustment between 
different purposes. 

"If the mechanical condition of the art 
today were as it was 12 years ago, the 
vast volume of radio communication now 
constantly in motion in the ether would 
create such a pandemonium of. interference 
that -the whole art would break down. Were 

it not for the regulation and the very tenu- 
ous voluntary co- operation of today, we 
should have pandemonium despite the devel- 
opment of the science. 

"The tremendous development in electrical 
communications is to a large extent due to 
the fact that individual initiative has not 
only been unhampered by the Government, 
but has been encouraged to the extent of the 
Government's ability and regulated so as to 
give the maximum service. The further 
legislation needed should, in my view, regu- 
late only to the extent that is necessary in 
public interest for the development of the 
science itself, for the service of those who 
make use of it. It seems to me, therefore, 
that the fundamental thought of any radio 
legislation should be to retain possession of 
the ether in the public and to provide rules 
for orderly conduct of this great system of 
public communication by temporary permits 
to use the ether." 

Mr. Hoover has frequently decried any 
indication that would tend to place radio in 
the hands of one individual or corporation, 
or any group of persons. He reiterates his 
viewpoint in this authorized statement when 
he declares : 

AGAINST MONOPOLY 

"It should be kept open to free and full 
individual development and we should as- 
sume that there can be no monopoly over 
the distribution of material. Radio com- 
munication is not to be considered as merely 
a business carried on for private gain, for 
private advertisement or for entertainment 
of the curious. It is a public concern im- 
pressed with a public trust and to be con- 
sidered primarily from the standpoint of 
public interest to the same extent and upon 
the basis of the same general principles as 
our other public utilities. 

"I can state emphatically that it would be 
most unfortunate for the people of this 
country, to whom broadcasting has become 
an important incident of life, if its control 
should go into the hands of any single cor- 
poration, individual, or combination. It 
would be in principle the same as though 
the entire press of the country were so con- 
trolled. The effect would be identical 
whether this control arose under a patent 
monopoly or under any form of combination, 
and from the standpoint of the people's in- 
terest the question of whether or not the 
broadcasting is for profit is immaterial. In 
the licensing system put in force by the 
Department of Commerce, the life of broad- 
casting licenses is limited to three months 
so that no vested right can be obtained 
either in a wave- length or a license. I be- 
lieve it is safe to say, irrespective of claims 
under patent rights on apparatus, that broad- 
casting will not cease and neither will our 
nublic policy allow it to become monopo- 
lized." 

Secretary Hoover believes that the present 
system of broadcasting will be developed by 
the more frequent interlinking of local trans- 
mitting stations into a unified chain for the 
dispersion of events of national significance. 
The broadcasting of proceedings of the con- 
ventions of the two great political parties is 
a notable instance of this interlinking of 
several broadcast stations. 

"Radio interconnection is the next and 
(("ontinued on page 568) 
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Right: The most novel use of radio is seen here in 
its introduction into the water, so that bathers may 
listen in with complete comrort and sip cool drinks 
at the same time. A loon aerial is sufficient for 
picking up the signals from local broadcast stations. 

© The Gilliams Service, N. Y. 

Below: In the United States we find that radio 
parts can be purchased at Cigar Stores and Five -and 
Ten -cent Stores, but European dealers have gone us 
one better and peddle radio parts on the streets. 
The vender's cart above is equipped with a complete 
receiving set. giving the latest programs to the passer- 
by as a means of stimulating sales. C The Gilliams 

Service, N. Y. 
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Below: Here is the large Super- Hetero- 
dyne receiver, loop aerial, loud -speaker and 
all, which was installed in the White House 
during the Republican National Conven- 
tion that the President might be directly 
informed of developments. C Henry Miller 

News Picture Service. 

Above: Not to be outdone by "WDAP" 
in Chicago, which through its radio 
broadcast station is known from one end 
of the country to the other, the Hotel 
Majestic of New York City, has installed a 
high powered broadcast station of its own 
with one of the moat beautiful broadcast 
studios in the country. This station is 
now in operation, using 500 watts of 
power. 

The photo shows a view of the studio. 
An unusual feature is that all microphones 
are concealed in the walls, and when the 
speaker announces, it will not be directly 
into the microphone. This station is 
known as "The Voice of Central Park." 

C Kadel & Herbert. 

eile 
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Here is the latest, a shoe box radio set. 
This young bootblack provides radio enter- 
tainment for his customers while they are 
hiving their shoes shined. Kadel & 

Herbert. 
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An interested crowd 
in Cleveland, Ohio, 
listening to the pro- 
ceedings of the Re- 
publican National 
Convention via radio, 
being projected from 
the loud speaker 
horns of a Western 
Electric Public Ad- 

dress System. 

A close up view of a 
new combination loud 
speaker and table 
lamp. A receiver unit 
fits in the base, the 
column of the lamp 
is utilized as the horn 
and the shade as the 
deflector. p Kadel & 

Herbert. 

A (Cincinnati shoe re- 
pairing establishment 
is providing radio en- 
tertainment for its 
patrons. ©i P & A 

Photos. 

Reginald Gouraud, an 
American living in 
Paris, has' a 32 -meter transmitter. He 
hopes to bridge the 
Atlantic. Q P & A 

Photos. 
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Here is William Arthur Rand, all dressed up as a radio 
loud speaker, in the pageant held recently at Bradley 
Beach, N. J., in which hundreds competed for prizes. 
William won a prize for his unique representation. 

Q Fotograms, N. Y. 

This short wave radio transmitter, installed for the Olym- 
pic games at Colombes, near Paris, broadcast the pro- 
ceedings which were picked up by the large stations 
throughout France and re- broadcast on longer wave- 
lengths. A power amplifier and a large horn were used 
locally to announce the result of each contest to the 
crowds in the grandstand. O International. 

Some of the Boy Scouts 'at their summer camp at Bear 
Mountain, N. Y., decided to rig up a radio set in their 
rowboat so they might enjoy programs from broadcast 
stations near home. Note the large loop aerial. This 
they constructed themselves, in true Scout fashion. 

Q Foto Topics, N. Y. 
140. lllllll 1001011101101 llllll 1010140.0010000001011000011 lllllllll 0101000111000010000/000.10.00 000101000101400 
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This giant loop aerial, erected' atop the 'Bush 
Building, London by the U. S. Shipping Board, is 
8 feet square and is wound with 48 turns or ap- 
proximately 1,530 feet of stranded aerial wire. 
Mounted on ball bearings it can be turned' on its 
axes from the interior of the building. This loop 
is employed for reception from high powered Naval 
radio stations in America. Q Wide World Photos. 
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Right: Interior of the new $50,000 Municipal 
Broadcast Station, WNYC, in New York City. 
This station was opened recently and is 
transmitting on a wave -length of 526 meters 
with a power input of 500 watts. The photo 
shows Grover Whalen (left), Commissioner of 
Plants and Structures, and John F. Hylan, 
Mayor of New York City, inspecting the appa- 

ratus. © Fotograms, N. Y. 
",,,,,.,',,,,1.1,..,1,...,,,,,,,..,...,...,,.,1,1',,,,,,,.,.,,,.,,, , .1,,, 
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Left: The Navajo Indians at Grand Canyon 
National Park, Arizona, are very much inter- 

ested in radio. Reception is very good at Grand 
Canyon, as the rim is 7,000 feet above sea 
leveL This Squaw and her Papoose are en- 
joying a radio concert from a nearby station. 

Right: Mr. H. L. Swart, Chief Radio 
Operator at the Radio Mail Headquar- 
ters, Washington, D. C., and the 5 -k.w. 
arc transmitter which furnishes quick 
service for mail planes. © Henry Miller 

News Picture Service. 

Left: 'RadioII'is a" boon to 
the members of this coast- 
guard station, at Rye 
Beach, N. Y. Practically 
every day is uneventful for 
these men, but now, with 
the radio, they can listen 
in to a varied program, 
which gives them a great 
deal of enjoyment. They 
used to hit the hay early; 
now they stay up and listen 
in. © Fotograms, N. Y. 
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Above: Here is a suggestion for carrying your 
radio when off on a vacation. Alexander Carr is 
here seen with his radio set mounted in a ward- 
robe trunk. Batteries and all are included. They 

are behind the panel. Q Kadel & Herbert. 
Left: A group of tourists listening in on their 
radio atop Pinnacle Peak in Ranier National Park, 
6.665 feet above sea level. Q Kadel & Herbert. 

V 
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Right: The sending apparatus which is used to communicate 
with underground radio sets. Tests are being carried on by the 
Bureau of Mines, in order to perfect the apparatus to enable 
miners to communicate with the outside world without the use 
of high powered sets. Such teats are of considerable interest 
when interpreted with due reference to the conditions underlying 
each test. The set can be used in cases of emergency for com- 
munication between entombed miners and the outside world. 

Q Henry Miller News Picture Service. 
::,111111111»»111»1::111,:::»,1:1:.1»,:111,:1»::11.11:,.1::1::::1,:,:1.:.111.,11»11.1..,,»»,:1,11:1:1,:, .,1,,,,1,:1:»:.»,.11,lll.»11111»».».»llll 
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Left: Sketch of the 
radio broadcast station of 
t h e General Electric 
Company, now being 
built at Denver, Colo- 
rado, to complete the 
chain of three super sta- 
tions. The other stations 
are WGY at Schenec- 
tady, N. Y. and EGO at 
'Oakland, Calif. T h e 
Denver station will be on 
the air early this winter. 

l»»» ,llll: :»». 
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TO AERIAL 1 

Radio News for October, 1924 

Duet With Singers 3,000 
Novel Broadcast Feat to Take 

Place During New York 
Radio Show 

t 
BOTH TRANSMITTERS 
OF SAME WAVE LENGTH " 

AS YOU RECEIVE 
THE DUET 

a 
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Miles Apart To Be Broadcast 

GREAT BRITAIN -.eatik 

BOTH THE SAME 
WAVE LENGTH 

479 

AMERICAN 
WAVE 

RECEIVED 

AMPLIFIER 

TRANSMITTED 
1 ON SHORT 

WAVE LENGTH 

This double page illustration shows how the radio duet will be made possible. At both ends there are to be two broadcast stations. Each 
pair will transmit on the same wave -length. In the United States the male voice from England will be picked up by a sensitive receiver, 
relayed to one of our broadcast stations and re- transmitted. The other American station will be broadcasting the female voice on the same 
wave-length ; thus you will pick up both of them. England will pick up and re- transmit the woman's voice in the same manner as our station 

will pick up the man's voice. On the left is a close up of a receiving station. 

Radio In South America 
By JOHN ENGLISH 

THE most striking feature of the South 
American Radio situation to the United 
States listener is the entire absence of 

legal regulations. Such regulations prob- 
ably exist in most of the republics, but 
practically no notice is taken of them. As 
a result, amateurs, almost entirely on tele- 
phony, are heard mixed up with the broad- 
cast and commercial stations on all waves 
from 90 to 500 meters. At times this leads 
to trouble, but as a rule it . is noticeable 
(and very much to the credit of the local 
amateurs) that there is practically no inter- 

' ference while concerts take place, in spite 
of the absence of silent hours and super- 
vision. 

There are relatively few broadcast sta- 
tions in regular operation; the principal 
station is LOX, of the Radio Cultura or- 
ganization, situated at Palermo, a suburb of 
Buenos Aires, Argentina. This is a 500 - 
watt station, and it should be possible for 
United States listeners to pick up LOX. It 
transmits every night on 375 meters. from 
01.00 (1 a. m.) G. M. T., until about 03.00 
(3 a. m.) G. M. T. As a rule, the program 
is of a musical nature, with rather long 
pauses between the items, and often with a 
short speech (in Spanish of course) 'at 
02.00 G. M. T. The station is usually an- 
nounced as "Estahsiohn Elle Oh Eckis 
Randio Cooltooralt Palairmoh Bwaynos 
Ayeres." (If you know Spanish, forgive 
this attempt to indicate. the pronunciation!) 
Two routine items which may help to pick 
up the station are the transmission of a 
15 minute telegraphy practice (at the start 
of the program), using buzzer modulation 

and the hour signal at 02.00 G. M. T., chim- 
ing the four quarters and striking 10. 

Another Buenos Aires station of equal 
power, recently re- erected and as yet not 
giving such good results as LOX, is LOZ, 
situated at the high -power telegraph station 
of Monte Grande (illustrated in RADIO 
News, May, 1924), and operated by the 
Argentine Broadcasting Association. This 
station proposes to broadcast the operas 
from the Colon theatre in Buenos Aires, 
and also to try re- broadcasting the KDKA 
94 -meter concerts. 

Others of importance are the two Monte- 
video stations, both using 500 watts. There 
is another at Santiago, Chile, a French sta- 
tion of the same power, which, up to the 
present, has not beeil altogether satisfac- 
tory. In addition, there are many smaller 
stations. giving more or less regular pro- 
grams, but generally speaking rather less 
than more. 

Most of these, and also the amateur sta- 
tions (and there is, of course, no hard and 
fast division between the one and the 
other), use transmitters made in the Argen- 
tine by local firms or the local branches of 
United States manufacturers, Customs and 
other import duties make the importation of 
apparatus rather unprofitable. 

In the same way, the vast majority of re- 
ceivers in the Argentine (in which country 

. radio has developed most rapidly) is made 
in Buenos Aires. although United States 
sets. as well as German. French and British 
apparatus, are all on sale.. 

THE SHORT WAVES 

The interest of the BCL at present is 

chiefly turned towards North American 
broadcasting. In fact, the Radio Club of 
the Argentine proposes to hold a competi- 
tion in reception of the northern stations. 
As might be expected, the outstanding sta- 
tions which everyone tries for and many get 
are KDKA and WGY. Others of which 
confirmed reception is recorded are KFKX, 
WRAP, KPO, KHJ, KGO, WEAF and 
WDAF. Static and interference (especially 
in Chile, caused by the spark station at Val- 
paraiso, which is audible 200 miles away on 
all waves from 60 meters to 1,200 meters) 
are, however, constant stumbling blocks to 
the broadcasting waves. Therefore, there 
is very little pleasure to listen to the U. S. 
concerts. 

On the short waves it is quite another 
matter, but as yet there are very few ama- 
teurs taking an interest in 90- to 120 -meter 
work' by KDKA and WGY. Both may be . 

heard thoroughly with the simplest circuit 
and one tube, and this on practically any 
night in the year. 

Amateur telegraphy has just started to . 

interest the local fans. While this is being 
written, the first Pan- American tests, or- 
ganized by the American Radio Relay 
League and the leading amateur periodical 
in Buenos Aires, the Revista Telegrafica, 
are in progress. No doubt they will be suc- 
cessful' as regards the reception in these 
countries. of North American amateurs, 
since they are audible every night. In fact. 
one -way communication has already been 
established between IXAM and the writer. 
but it seems doubtful as to whether our sig- 
nals will be recorded in North America as 
yet. 
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Davy Jones Speaking 
By J. FARRELL 

Radio News for, October, 1924 
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Above: The control panel and 
power amplifier which were install- 
ed on the end of the "Steel Pier" 
at Atlantic City to pick up the 
minute voice currents coming from 
the microphone into which Mr. 
Jackson spoke while walking on the 
ocean bed. The power amplifier 
was connected by ' telephone to 
station WIP from where the queer 
monologue was broadcast. © At- 

lantic Foto Service. 

(" T 'M on my way to the bottom of 
the sea. On my left I see the 
wreck of an old boat. It looks 

like the skeleton of a huge fish. In it 
a school of little fish is playing. The 
rays of the sun, which look green at 
this depth, shine on their backs" 

This message was recently broadcast 
by a deep sea diver from under 50 

. feet of water off Atlantic City. The 
diver, in regulation diving costume, dis- 
closed some of the secrets of the deep 
to a vast radio audience, as he casually 
strolled about on the sea bed and peered 
into Davy Jones' locker. 

In the performance of this remarkable feat, 
which has numerous practical aspects, a close 
contact electric microphone was imbedded in 
a rubber sponge and the sponge fastened 
inside the diver's helmet. The microphone 
was connected by special waterproof wire 
with an amplifier located on what is known 
as the "Steel Pier" at Atlantic City, N. J. 
The message was carried from this point 
overland and under the Delaware River 60 
miles to the control panel of station WIP 
at Philadelphia. 

"Neptune is next on the program," said 
the announcer at the Philadelphia station, 
and a swirling and swishing noise was heard 
by thousands of radio fans in all parts of 
the country. This noise was made by the 
air currents in the diver's helmet. Then as 
the diver went down from a small boat 75 
feet off the end of the Steel Pier there 
came faintly into the ears of the fans a 
description of what he saw. The almost in- 
distinct quality of the voice was due, ex- 

Above: Mr. G. A. Jackson, the 
deep sea diver, descending into the 
ocean from the boat off Atlantic 
City prior to his unique description 
of what he saw "below." To the left 
is a photo of the helmet used by 
Jackson, showing the microphone 
and the wires leading from it to the 
world above. Q Atlantic Foto Ser- 

vice. 

plained C. A. Goudy, radio engineer in 
charge of the Atlantic City station, to 
the fact that the dryer was not speaking 
directly into the microphone. Later in 
the evening the diver went down again 
and his voice was plainly heard. 

The station at Atlantic City is con- 
nected with the main station at Phila- 
delphia by a special telephone circuit 
that goes across the state of New 
Jersey. There is an amplifier at 
Camden, N. J., on the east shore of 
the Delaware River. A submarine 
cable under the river completes the 
circuit into Philadelphia. 

The station, which is operated by Gimbel 
Brothers, has been heard all over the United 
States, in England, France, Germany, South 
America and Hawaii. There are nine re- 
mote control rooms located in various parts 
of Philadelphia in addition to the station at 
Atlantic City. The wide variety of mate- 
rial broadcast is indicated by the location 
of the remote control stations which are 
placed in the Holy Trinity Church; Metro- 
politan Opera House, Cafe L'Aiglon, Ger- 
mantown Theater, Forrest Theater, Club 
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Mr. G. A. Jackson, the deep sea diver, after having broadcast his experiences in "Davy Jones' Locker," and the silver loving cup presented to 
him by Miss Alma Tell. noted actress. The accompanying sketch shows how Jackson's voice was carried in the form of an electric current, 
from his helmet to the boat. from the boat to the pier and thence to broadcast station WIP by telephone. from where it was transmitted 

into the ether to be heard by listening radio fans. 

Madrid, University of Pennsylvania, Phila- 
delphia, Police Band Room; and the St. 
James Hotel. 

Numerous microphones are placed around 
the Steel Pier at Atlantic City to broad- 
cast the various attractions at this world 
famed playground. 

A feature of the service which figura- 
tivély brings the Atlantic Ocean into the 
homes of thousands of people inland, who 
perhaps have never seen deep water, is the 
daily broadcasting of the sound of the waves 
as they break on the beach. "What are 
the wild waves saying ?" this broadcast is 
called. It is accomplished by placing a 
microphone inside a waterproof bag and tow- 
ering the bag just above the surf. G. A. 
Jackson, deep sea diver, who made the under 
water experiment declares that it was the 
first radio test of the kind ever'made. At 
the conclusion of the experiment a silver 
loving cup was presented to Mr. Jackson by 
Alma Tell, the famous actress. Mr. Jack- 
son represented a Philadelphia salvage com- 
pany and the inscription on the cup read, 
"Presented by Radio Station WIP of Gim- 
bel Brothers, Philadelphia, to the Philadel- 
phia Derrick and Salvage Corporation, in 
honor of the first radio broadcast from the 
bottom of the sea, July 31, 1924." 

Communication between divers under 
water and operators of the air apparatus on 
the water is usually accomplished by means 
of rope signals. Perfection of telephonic 

communication enables the diver to givee a 
more accurate graphic description of the lay- 
out on the ocean floor, and in special cases 

'his description may be broadcast direct to 
shore stations where drawings of the posi- 
tions of wrecks and submerged treasure may 
be made. In his test trip Mr. Jackson found 
two rotting derelicts, the presence of which 
had been theretofore unknown. 

The success of the radio broadcasts by 
Gimbel Brothers has been such that the 
company is now building a station in its 
New York store, that will embody the latest 
type of radio equipment. The station will 
be known as WGBS and will operate on 
316 meters. 

The operators of the Atlantic City station 
have had wide experience with the effect of 
radio broadcasts upon theatrical box office 
receipts and sales of phonograph. records and 
sheet music. Mr. Goudy stated that follow- 
ing the first broadcast of Earl Carrot's 
"Vanities" in which Peggy Joyc. was the 
star, station WIP was figuratively flooded 
with requests from listeners in for reserva- 
tions for the performance. The practice of 
broadcasting the first act of "Vanities" on 
the opening nights was followed in every 
city played by the show and in every case 
the house was sold out days in advance. 
It is simply the inherent human desire to 
see what is heard, as one turns instinctively 
to look whence sound comes. 

KDKA TO BROADCAST FOR POLAR 
SHIP "ARCTIC" NOW ON 

WAY NORTH 
Recognizing the fact that the signals trans- 

mitted from KDKA, world's pioneer broad- 
cast station, have a world -wide range and 
offer the only solution to dependable voice 
communication at immense distances, the 
steamship Arctic sailed recently from Que 
bec on a voyage to Etah, Greenland, carry- 
ing a full complement of special radio 
equipment suitable to pick up special broad- 
casts from KDKA. 

The Arctic is carrying with it two 
Canadian Westinghouse special receivers. 
one of which is for delivery to Donald 
Mix, radio operator of the McMillan Ex 
pedition, somewhere along the Greenland 
coast. the other set is for use aboard the 
Arctic. Both these sets are designed to 
receive, special signals which will be trans- 
mitted from the new experimental station 
of the Westinghouse Electric & Manufactu;- 
ing Company, at East Pittsburgh, Pa., every 
Monday night from 10:30 to 11:00, East- 
ern Standard Time. 

In addition to its receiving equipment the 
Arctic is equipped with three transmit- 
ting sets, one standard ' kw., 600 meter 
spark set ; one 1 kw., 2100 meter I.C:W. set ; 

one 2 kw., 120 meter I.C.W. set. 
The call letters of the Arctic are VDM 

(Continued on page 570) 
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Pilot Interviewed by Radio While Flying 
By A. M. JACOBS 

Of United States Army Air Service 

44 TOHNNIE," said a mother in a comic 
weekly some months ago, "run in and 
radio your father that there's a gentle- 

man down here to see him. He just went 
into that pink cloud." 

It's a fast moving age. That which is in 
the realm of possibility in a flash becomes 
reality; reality soon becomes history. Yes- 
terday we made the joke come true. 

We saw Lieut. A. L. Johnson, McCook 
Field aviator, take off in his DH P -292 
Army plane and head for the clouds. There 
were plenty of them- though none were 
pink -and the airplane was soon lost . to 
view. Casually we strolled into the McCook 
Field Laboratory where "Pop" Leland sat 
before a ground station radio set. 

"Lieut. Johnson is 'up,' " we said, "could 
we talk to him ?" 

"Pop" started the motor generator and 
threw some switches, putting the set in opera- 
tion. 

"Hello- hello -hello," we heard him call 
into a hand telephone in the most approved 
radio voice. "This is A -W -5 talking. Some- 
body wants to . speak to Lieut. Johnson. 
Can you hear me, Johnson ? Come in- 
come in--come in." 

Then from the moving plane somewhere 
in the clouds, out of sight, came faintly and 
scratchily at first as if through a struggle, 
but unmistakably familiar, Lieut. Johnson's 
voice. 

"Hello- hello- A -W -5, Lieut. Johnson 
speaking. Can hear but cannot understand 
very well -seems to be a great deal of sta- 
tic. Try again." 

"Pop" tried again. There was more turn- 
ing of dials and talking, then we were 
handed the telephone and the head piece, 
while "Pop's" nod seemed to indicate that 
all was very well. 

"Hello, Lieut. Johnson," we said, "can you 

hear us? If so, we'd like to know where 
you are just now and how the weather is 
up there." 

A TEST 
Clearly, as if in the same room, Lieut. 

Johnson's voice came back. "We are flying 
over New Lebanon, Ohio, at an altitude of 
about 4,000 feet and are climbing steadily 
to get above the clouds. The clouds are 
very thick this afternoon, scattered from 
3,000 to 6,000 feet in height. The ther- 
mometer registers 45 degrees, which with 
our suits and helmets makes a comfortable 
flying temperature. We are traveling at a 
speed of 80 miles an hour. Now we have 
climbed to about 5,000 feet and are in clear 
sunshine, although New Lebanon lies hidden 
below. Dayton lies to the east of us, but 
we cannot see it. We are now over West 
Carrolton. Can you hear me ?" 

We: "We can hear you distinctly, Lieut. 
Johnson. With what kind of radio set is 
your plane equipped ?" 

"Lt. Johnson : "It is known as type SCR - 
134. The receiving unit is a Super- Hetero- 
dyne with peanut tubes. The set is shielded 
in order that the ignition noises of the 
engine may be cut out. We carry a trailing 
wire antenna with a 5 -pound lead weight. 
The metal parts of the plane, the wires of 
the fuselage and the wings are all con- 
nected together and act as a counterpoise. 
In principle, of course, it is the ordinary 
transmitter and receiver used the world over, 
but there have had to be special adaptations 
to make it serviceable and practical for air 
use, and these details have been worked out 
by the Signal Corps and tested at McCook 
Field. Does that answer your question ?" 

We: "Quite completely. Where are you 
now?" 

Lt. Johnson: "We have been approach- 
ing Xenia, Ohio, and are now above it. 

- ® v '444r-L- 

Thanks to the radio equipment installed aboard the airplanes of the U. S. Army, the pilots remain in touch with the air- drome while flying. The above illustra- tion shows how a pilot was interviewed recently while several thousand feet in 
the air. 
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The clóttds are very sloping and broken. 
They are apparently headed for the north - 
at least the wind seems to be carrying them 
that way. We are now at a bank of 
cumulus clouds several thousand feet high. 
We will go over them. Up we go! Up 
along the side of the bank ! Now we are 
at the top -and down we go-down the 
other side at a speed of 110 miles per hour, 
Dayton now lies to the left and Xenia to 
the right. Could you hear me distinctly 
during the climbing and diving of the plane ?" 

We : "Very distinctly. There was no 
change in sound, whatever." 

Lt. Johnson : "I am now circling around 
another cumulus cloud. Now I am about 
to enter the cloud -now I am in the middle 
of it. I can see nothing. Is there any 
difference in sound ?" 

We : "None, whatever. What are these 
direction finding sets for pilots that we hear 
of 

DIRECTION FINDER 
Lt. Johnson: "That is a radio develop- 

ment also, the airplane adaptations of which 
have been largely worked out at McCook 
Field. Suppose an airplane were flying from 
Washington to Dayton by night, or in a 
storm, so that it was impossible for the 
pilot to keep. -to the course with the cus- 
tomary land marks. The radio direction 
finder will guide him directly from one point 
to another in this way : The ground station 
sends out "signals, so directed that they are 
most distinct along the line of the course. 
The pilot finding his signals becoming in- 
distinct would know that he was leaving his 
course and would turn his plane until he 
found the signals distinct once more. With 
this system_ the airplane need to carry no 
transmitter, only a receiving set. This is, 
of course, the simplest of these systems. 
There is also what we call the equi -signal 
system. Two signals of equal wave -length 
are sent along the line of the course. When 

This illustration shows the radio instal- 
lation aboard an airplane. The observing 
officer operates the set, current for which 
is supplied by a wind -driven dynamo 
mounted on one of the wings. The aerial 
is s single wire hanging under the plane. 

the pilot leaves the course, one of the 
signals becomes louder while the other dies 
away, so that he is warned to reset the 
nose of his plane and keep on the line of 
equal signals if he would come safely to 
his airdrome. Radio for the airplane is 
still in its infancy. But these developments 
are improvements that are making flying 
safer day by day, against all sorts of haz- 
ards and under all sorts of conditions. We 
are now over Wilbur Wright Field and the 
Huffman Dam. Since talking to you we have 
flown over New Lebanon, West Carrolton, 
Xenia, Wilbur Wright Field, and we are now 
headed for McCook Field. If there are no 
bill collectors about, we'll come down." 

We : "The coast is clear. This has been 
quite interesting, Lieut. Johnson, and it 
would' seem to prove that if one wants to 
interview a pilot while flying, one must 
work fast." 

Lt. Johnson : "You bet." 
We strolled out of doors. There were 

several planes against the sky. At the dis 
tance from the ground of even the lowest 
one, it was impossible to distinguish any 
sign of a pilot, any sign of human being, 
within them. Even the sound of their 
motors came softened through the spaces 

It's a fast moving age! 
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"ROW" 
The Story of a Dreamer Whose Dreams Come True 

By GOLDA M. GOLDMAN 
the day, surrounded with an ensemble of 
prologue, music and dancing of the highest 
type for 50 cents, have only the one man to 
thank for the artistry of the performance 
you have witnessed, for the comfort and 
beauty of your surroundings, and the un- 
doubted development of your own aesthetic 
appreciation of the arts which before were 

TN a spacious room in the building of the 

1 largest theatre of the world, the Capitol 
Theatre of New York City, a group of 

about 40 men and women have met every 
Sunday night for almost ,wo years, freely 
giving of their time and talent for broad- 
casting a program of exceptional merit, 
chiefly for the one definite end of bringing 
cheer to disabled service men. And the 
guiding spirit of this group is a man whom 
thousands speak of as "Roxy." 

To understand how true to the character 
of Samuel L. Rothafel is this great unselfish 
work, one must go back to the history of 
the man- himself. 

The son of people of ordinary circutn- 
stances, born in a small Minnesota town, he 
was brought to New York at the age of 
12 years. He was shortly recognized as 
the family "black sheep ", unable to' keep a 
job, spending his time moping and dreaming. 
He was a cash -boy, a book- agent, a Marine, 
and again a book- agent, landing 
finally in the mining town, Forest 
City, Pennsylvania. where he 
married and definitely acquired a 
purpose in life. 

Here, in the rawest, crudest 
stays of the motion- picture, he 
started a picture business in a. 
hall behind a bar -room, with an 
entrance in an alley, and borrow- 
ed 250 chairs from the local 
undertaker. In this place of five - 
cent admission, he painted his 
own signs, ran his machine, scored 
and arranged the program, and 
saw unbelievable and amazing 
possibilities in the line of motion 
picture presentation, at a time 
when all energies were concen- 
trating on the making of the pic- 
tures. 

Rothafel left Forest City and 
went to. Philadelphia to work 
with Keith's, and here he develop- 
ed the system of twilight projec- 
tion in contrast to the then pitch - 
black theatre. Then to Mil- 
waukee where he had the good 
fortune to meet the great Bern- 
hardt, who gave him the oppor- 
tunity of presenting her picture 
of "Queen Elizabeth," which was 
his first chance to use his con- 
cert- program ideas. Almost at 
once he was offered the manage- 
ment of the Regent Theatre of 
New York. 

The Regent lias probably been 
forgotten by all except the pion- 
eers who made it, for the day, 
the picture house de luxe of New 
York, and of the country. In- 
stead of a piano, here was Cari 
Edouarde, now leader of the 
Itlark Strand orchestra, with an 
orchestra of eight that soon be- 
came twelve. Mr. Edouarde has 
told nie of a night early in the Regent's his - 
tory, when the audience, used to the un- 
speakable clap -trap of the cheap movies, 
hissed the rendition of a fine musical num- 
ber. Rothafel came out and offered to re- 
fund money to those who wished to leave. 
They stayed. 

It is Broadway history that Rothafel went 
from the Regent to the Strand, designed 
and managed the Rivoli and Rialto, went 
even to Los Angeles to start a theatre there, 
and filially, after working with the Marines 
during the war, was offered that palace pic- 
ture -house, the Capitol. You in every city 
of the United States, who enjoy in artistic 
surroundings the best photo -productions of 

is too big or too small for his attention, 
from stage settings to ushers' uniforms. 
Simple of habit, going nowhere for inspira- 
tion, he still brings into being one daring 
innovation after another. 

He works ceaselessly. He is interested 
in everything and every person about him. 
He likes to discover and develop young 
talent, and have youthful faces and en- 
ergies about hint. And he is generous to 
a fault. Poor children make an especial 
appeal to him, and he is always doing things 
for them. 

All of this gives the reason for his being 
the man to think of bringing joy to the 
soldiers who are tied to their hospital beds, 
so that first he thought only of the special 
Sunday night programs for them, and now 
he is working on the New York "Sun " -Roxy 
radio fund, the purpose of which is to put a 
head -phone at the side of every bed in the 
service hospitals -and there are 4,000 of 

them in New York State alone. 
The mark set by the fund is 
$500,000, and at this writ- 
ing over $108,000 has been sub- 
scribed by men and women and 
even children who have enjoyed 
Roxy's concerts and who are 
glad to help. 

The money he has raised, how- 
ever, is not the most important 
thing. More important is the 
fact that that tremendous vitality 
of his has kept a volunteer band 
of broadcasters together every 
Sunday night for two years. I 
wish that all of you who have 
come to love "Roxy and his 
gang" might spend an evening 
with them in their studio and see 
them working together. 

The studio itself is big. but a 
workshop rather than a lounge- 
plenty of comfortable chairs, a 
platform for the studio orchestra, 
a piano, a microphone, and -the 
gang! 

You know their names from 
long listening -in: Betsy Ayres, 
Gladys Rice, Evelyn Herbert, 
Douglas Stanbury, Joe Wetzel; 
Wee Willie Robyn, Peter Har- 
rower, Dr. Billy Axt, Marjorie 
Harcum, Ava Bombarger, the 
Freeman sisters, Daddy Jim 
Coombs, Eugene Ormandy, 
Yascha Bunchuk, and David 
Mendoza and his studio or- 
chestra -you have heard them all 
many times. 

And just as I had always found 
Mr. Rothafel himself interested, 
alive and unaffected in manner, 
so I found his co- workers. Here 
was nothing of that much talked 
of professional jealousy or com- 
petition. Instead, a group of 
people intensely interested in 

each other's performance, truly apprecia- 
among themselves as they sound over the 
radio, and everything spontaneous and un- 
studied. Each one had a word to say for 
the rest, and to a man they wanted to call 
my attention to some particular quality of 
their leader's. 

What a leader he is! The program that 
night, was a particularly impressive one, and 
liad of course been specially planned by Roxy, 
his finger was on the pulse of the entertain- 
ment every minute. He stood by the mic- 
rophone with each performer, beating time 

(Continued on page 596) 
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An intimate study of Samuel L. Rothafel, 
Manager of the Capitol Theatre, New York 
City, who, with his "gang" entertains a 
vast radio audience every Sunday evening. 
Better is he known by the name "Roxy." 

thought to be the property only of the rich. 
But what of the actual character and 

abilities of this man who is to-day the most 
successful presenter of motion pictures in 
the world? First of all, there is his versati- 
lity. Untrained as an architect, he plans 
excellent theatres, and sees them constructed. 
Though not a trained musician, he leads 
his orchestra of 85 pieces. With little 
knowledge of the technique of electricity, 
he plans exquisite lighting effects. Nothing 
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The Wail of the Lonesome Shrine 
By ROBERT FRANCIS SMITH 

485 

Everything was quiet and restful. That is, except for a radio concert about half -past eleven. Must have had a big horn on it I guess. 
Least wise, I heard it like it was all around me. 

ME I'm an actor. Joe Hammer - 
steins the name. If you insists on 
the horrible details, I dances. You 
knows -one of these hard soles 
that skips out onto the planks and 

says : "Ladies and Gen'l'men, I shall now 
do my own original impression of Mr. David 
Warfield in the Music Box Revue." Not 
that I'm trying to puff my own clarinet, but 
it's common talk we're good. By "we" I 

means myself and the major half of the act, 
which is Doris, my best gal and nerviest 
critic. Yeh, I'm married, but I don't hold 
no grudges. We-being a good act, which 
same is said of us even by booking agents. 
greater praise than which ain't been spoken. 
we gets to be headlined. Furthermore, we 
draws good pay, although I don't see much 
of it. Most impossible of all, we saves a lot 
of it, due to there being a little Scotch in 
both of us, in her veins and in my stomach. 
The upshot of it all being that we can lay 
off during the hot spell and chum with the 
sea gulls and starfish down here at Bright - 
mere -on -the -Deep. 

Both of us being naturally and necessarily 
ambitious we finds time hanging heavy all 
over us, me in particular. For a while we 
gets by with a radio. but there ain't much 
kick for show folks to spend vacations lis- 
tening to the same stuff they travels with all 
winter. The wife by this time has every- 
body's pedigree and our front north is a 
first -class reputation- ruiner. which sets Doris 
on the globe. Me. I don't see the point of 
it all. so I makes myself previous about the 

house, spending most of my idle hours with 
The Master. 

The Master is what. the servants calls 
Jerry Lawson. Jerry, to set things right, is 
a rational millionaire except for a hobby. 
With him it's science. He likes to fool 
around with wires and coils and see what 
happens. So far he always has. 

He stages his shows in the second story 
of a deluxe garage, said second story being 
fitted up with all the machines that ever 
kept Edison up nights. So, upon this July 
day, I breezes into The Master's joint and 
sits down. Him and me is good friends ; 

politeness is superfluous. 
"Hello. Joe," he greets me. "What's the 

good word?" 
"It ain't a good word," I says. "It's a 

bad word, and I don't mean perhaps." 
"Has anything gone wrong ?" he inquires. 
I shakes my head. "Not like you means," 

I tells him. "The wife still speaks to me, 
my income tax is paid and my agent knows 
where I'm at. The big howl is this : I ain't 
got nothing to do to kill time. All I does 
is loaf, and while I'm pretty fair at it. I 
don't get no unusual thrills. So I'm open 
for suggestions." 

He slowly shakes his well -lubricated locks 
and stares out of the window. Then he 
speaks. 

"You mean you wish me to help you find 
a way to pass the hours ?" 

".All I can do is pass with the kind of 
deals I've been getting." I grumbles. "I 
wants you should let me in on something. 

Give me some work to do-let me carry a 
lightning rod in your act." 

He sort of grins, having a sense of humor 
at times, although he doesn't look it. 

"Really, Joe, I'm sorry," he says, "but at 
this moment I haven't much of anything you 
'could do. What would appeal to you ?" 

"I'm a desperate man," I tells him. "What- 
ever you says goes." 

Jerry gazes out of the window some more. 
Then he turns around. 

"Scientific ?" he asks. 
"Any -tific," I replies. "Science if possi- 

ble." 
"Astronomy, Biology, Chemistry, Dentist- 

ry, Entomology, Geology -" 
"Interesting if true," I puts in. "Was she 

hurt much ?" 
The Master don't get it. "Was who hurt 

much ?" 
"Never mind," I soothes., "Go on." 
He muses for a few moments, staring out 

of the window at something. I gives a 
look. It's a funeral procession. 

"Somebody," declares The Master, "is 
dead." 

"I hope so," I 'remarks. Seeing as how 
it didn't get over, I makes a stab at humor 
in Jerry's own line of chatter. 

"His flesh will soon be gone, but his spirit 
forever remains," I states. 

Suddenly The Master turns and fires a 
broadside, 

"Joe, do you believe in ghosts ?" 
The boy feeds 'em too fast for me, so T 

(Continued on page 510) 
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Soup Modulation 
By WILLARD WILSON 

But a or more big congressman is seated next to microphone at speech table, and are continu- 
ally making noise like gasoline suction dredge when drinking mud from river bottom. Thus, 
speeches from other end of the table resemble, in volume, thin piping of Chinese doodle -bug 

in forest of singing donkeys. 

TO Editor of RADIO NEws, which are 
most picturesque and palatable of all 
radio mags. per month. 

Honorable Sir 
Having met and also been talked at by 

many pepl, interested in radio lately, huge 
and stupendous questions have been popped 
at me which I think deserve solvation. 

Namely : are the radio broadcast studios 
DOOMED? 

Such .are at first glimpse foolish and 
puerile question; but upon deeper think con- 
cerning such, assumes very unhumble propor- 
dons. . 

At the inset, Hon. Sir, by studios are 
meant not ingineer room where transmitting 
set, batteries, etc. is located. By studio are 
designationed large, beautifully padded apart- 
ment from which -many operas, birds, vio- 
lins, etc., sing forth sweetly, accompanied 
alternately by lily voice of highly salaried 
announcer of station. 

"But," you gargle with pained also sud- 
den expression, "who is Hon. fools enough 
to even intimate that such, namely, radio 
studios, is doomed to quit ?" 

"These pepi. which have talk to me," I 
reflex glibly. "They are ones which have 
put such high -powered question into my 
head." 

"But," you spout forth again, "what 
things has put such fool ideas into heads 
of such pepl. ?" 

"Many nights of listening` at radio re- 
ceivers," I heterodyne triumphly. "Such 
have loaded many radio fans with huge amt. 
of alarm concerning future of radio studio. 
Many nights of fevered search among huge 
amt. of stations for one studio program 
have made them became filled with many 
coiled horror lest such are 'becoming ex- 
tinct." 

I will withdraw from quotation marks, 
Hon. Sir, and continue with more fully 
explanation. 

For instance, i.e., etc. 
Last night I listened to Hon. radio. First 

I twist dials . until I pick up station which 
are with me very favorite. Result, huge 
silence intermixed with clinking of dishware, 
giggle laugh of many people in dance din- 
ner, and finally faint shuffling music of 
orchestra playing ancient fox - waltz. Such 
are no doubt very interesting if I was one 
of dance shuffling. persons. But being in 
receptive mood and faded kimona for re- 
ceiving beautiful and educational studio pro- 

gram, such undestinct music is as dish -water 
to my humble ears. 

Next I try another station and get results 
ditto as above. - More clank of dishes and 
dance feet music! 

Next station are at that time broadcast- 
ing after -dinner speeches of Hon. plumber's 
convention in Gargle Hotel. This' are much 
preferable, when heard, to swish -swish 
music of unaudible dance band. But a or 
more big congressman is seated next to 
microphone at speech table, and continually 
are making noise like gasoline suction dredge 
when drinking mud from river bottom. 
Thus, speeches from other end of table re- 
semble, in volume, thin piping of Chinese 
doodle -bug in forest of singing donkeys. 

I mop sweat of madness from brow, Hon. 
Sir; and twist regenerator again. 

This time station UQP are intrapped an- 
nouncing that they are broadcasting won- 
derful band concert from distant seaport by 
line- telephony. Presently come faint squeak - 
squeak of announcer at distant harbor saying 

Music, after being stepped up 
howlingly by broadcast oper- 
ator, are very fair, though 
diluted with whistles of 
passing boats, screaming 
babies, barking dogs, 
croaking sea -gulls and 
other people which 
infest Hon. band 
concerts at 
beaches. 
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that next number will be that old favor- 
ite, "A warm time in the Old Town to- 
night." Music, after being stepped up howl- 
ingly by broadcast operator, are very fair, 
though deluted with whistles of passing 
boats, screaming babies, barking dogs, croak- 
ing sea -gulls, and other people which infest 
Hon. band concerts at beaches. - 

With swift curse or three I swiftly twist 
dials once more and capture another station. 
Such are broadcasting whoopingly, with 
huge fizz, political convention. 

For one hour, Hon. Sir, I search un- 
dyingly for program emanating from some 
studio. Finally one are . hooked by me 
somewhere in the south of Arkansas. It 
are small meatshop station, and music and 
speeches from it are bunk. But, they is 
understandable and much preferable to 
swish- swish, dog howl, suck -suck, fizz 
whoop, dance clank, etc. of other stations - 
so I listen with eager pleasure. 

Such are condition which have became 
acute enough to enable many pepl. to ask 
of me, "is the radio studio becoming ex- 
tinct ?" 

Pepl. appreciate three -stagely all effort of 
stations to give something new such as din- 
ner speech, political fizz, distant band noise, 
etc. But also Hon. Sir, they delight to 
detect an atmosphere, at least sometime, pro- 
gram from cushioned studio where voice, 
ail(' music are audio as well as radio, and 
where battle of waiters, scrape of feet, bark 
of dogs, and other congressmen are illumi- 
nated from such. 

Those are problem which for short peritid 
of time have weighed on mind of your 
I Ton. servant and which are now transferred 
to publication. As Hon. poet once remarked, 
"To have studios or not to have such. 
Those are the question !" Broadcasters de- 
sire to please great amt. of pepi. and will 
no doubt present to air such programs as 
are desired by largest multitude of listeners. 

So the matter are in our hands and I 
am pleased to sign myself as usual,. your's 
for less dish -washy broadcasting. With 
salutations to office cat, I am pleased to kiss 
my hand to you and dictate myself, your's 
amplifiedly, 
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Radio Station 8BRC 
By S. R. WINTERS 

RADIO amateurs throughout the 
United States and outlying provinces 
who have heard the call letters 
8BRC may have Frequently won- 
dered what manner of man is the 

operator at the remotely located radio send- 
ing and receiving station in Pennsylvania. 
Situated on a mountain 13 miles south of 
Oil City, occasionally a fleet -footed deer may 
be seen passing through the plantation on 
which the radio masts -outposts of civiliza- 
tion that they are -extend upward for more 
than 100 feet. 

Harry Snow Myers, who presides over 
the radio telegraph key at station 8BRC, 
is a genius, and this much -abused term is 
employed advisedly. He is a self -made man, 
a master mechanic, and his meteoric rise in 
the field of practical engineering and radio 
is an inspirational chapter. His life story 
did not come from the tightly- closed lips 
of this reticent man, but was told the writer 
by a friend of his. 

Barely 30 years old, Harry Myers' schol- 
astic training has been nothing more than 
passing through the grades of a rural school 
near Van, Pennsylvania. However, when 
only 19 years of age he built an automobile 
from old parts of cars. He operated it for 
12 months and then converted the automo- 
hile into a bailing machine, for pulling and 
bailing gas wells, and pulling pipes from 
wells. Later, his mechanical turn of mind 
resulted in the construction of a tractor, 
made of old parts of an automobile during 
his spare time. 

The transmitter and receiver of station 8BRC, owned and operated by Mr. Harry Snow Myers. 
near Oil City, Pa. The transmitter, of the panel type, can be seen in the left background 

of the photo. 

The radio shack and the two immense 100 -foot towers which support the aerial of station 8BRC. 
Another aerial atop Mr. Myers' house is employed for broadcast reception. 

Four years ago, Harry Myers was the 
foreman in a small machine shop in Oil City, 
Pennsylvania. Today, he is owner and sup- 
erintendent of a factory manufacturing 
winches, which he invented, and which are 
used on tractors throughout the United 
States. Five patents for inventions have been 
issued to him and a score of applications for 
patents are pending. 

These manifold activities notwithstanding, 
Mr. Myers during spare hours has equipped 
and built a very complete radio transmitting 
and receiving station. Then, too, he has 
mastered, without tutelage or systematic in- 
struction, the international telegraph code. 
By means of the latter, he may exchange 
messages with Pomona, California, Porto 
Rico and Cuba. Radio telegraphy is at once 
a hobby with him and an incentive for 
further stimulating his talents for things 
mechanical and electrical. 

That Mr. Myers is thoroughly imbued 
with the radio fever may be ascertained 
by glancing at one of the photographs il- 
lustrating this article. He maintains wire- 
less equipment at both his home and office. 
In fact, the latter is given secondary place, 
since the radio room is on the ground floor. 
The towers for the antenna system at his 
home are 94 feet high, while the masts 
erected at his office appear to be more than 
100 feet in height. He has a splendid trans- 
mitter, and uses a standard type of receiving 
set. 

Harry Myers' success is due to unremitting 
(Continued on Page 572) 
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British Station 5LP 
Owned and Operated by L. W. Pullman 

Operating room of Station SLP with Mr. Pullman carrying on a bit of phone work. The 
appearance of this outfit is no doubt foreign to the eye of the average American amateur. but 
insofar as results are concerned 5LP can be classed as a native transmitter and receiver. 

EVER since 1920 I have been carrying 
out various experiments in connection 

4 with radio telephony and the result is 
the station shown in the photograph, which, 
though far from perfect, is fairly efficient, 
and considering the power allowed for ama- 
teurs in this country, has a reasonably good 
range. 

The aerial is of the twin cage type, each 
cage being two feet in diameter. They are 
spaced 10 feet apart and have a mean height 
of fifty feet. A tuned counterpoise, or. 
rather, earth screen, of ample proportions is 
also used and is supported on heavy insu- 
lators about seven feet from the ground. 

The transmitter itself is of a somewhat novel 
type which is not generally in use in this 
country, but I must say it is extremely good on 
wave -lengths from 90 to 200 meters, which 
is the range generally used by this station. 

The grid coil is not coupled to the aerial 
inductance in the circuit employed and by 
experience it has been found that it must be 
isolated from all other parts of the set and 
then tuned into resonance with the wave- 
length set on the aerial inductance. This 
tuning is very critical-and calls for a certain 
amount of practice. 

The high tension supply is obtained from 
the A.C. mains. 250 volts 50 cycle, stepped 

Hamitoriat 
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up to 3,000 volts and rectified by means of 
two heavy duty tubes. Windings are also 
provided for lighting the power valves and 
rectifying tubes, though storage batteries are 
still used for the other tubes, which consume 
such a small amount of power that it has 
not been worth while to set up the apparatus 
to supply these from A.C. 

The receiver is of quite a normal type and 
has no special features except that insulation 
has been carefully watched and the wiring 
well done with heavy gauge bare wire. 
Five tubes are available which, by an 
arrangement of switches, can be reduced 
to one. Every care has been taken to avoid 
stray capacities. With all its faults and 
clumsy appearance, the receiver picks up 
KDKA short wave stuff excellently and 
without any interference from the local 
broadcast station which is only three miles 
away. A change -over switch changes over 
all the required lines and also switches on 
the current to the transmitting transformer. 
This feature, though common in America, is 
far too often overlooked in this country with 
the result that a lot of delay is caused when 
communicating with a station which has 
dozens of switches to change over, to say 
nothing of a few wires to disconnect from 
remote terminals. 

From the photograph it will be noticed 
that there is a closed cupboard under the 
set which contains two storage batteries of 
120 A.H. capacity and the smoothing con- 
densers for the transmitting supply. The 
condensers, which are .of the oil -filled type,' 
may be seen at the end of the set on the 
upper level and the transformers on the 
lower level. 

In conclusion, I should like to express my 
gratitude to RADIO NEWS, of which I am a 
constant reader; for the many helpful tips 
and gadgets published. We have no such 
paper over here. I am sorry to say. and so 
we always await with pleasure the arrival 
of RADIO NEWS. May I also add that if 
any station on your side feels inclined to 
try across on telephony. I am always here, 
but C.W. has no interest for me as I hold 
there are many who get across on C.W., but 
few who manage speech. 5LP is always 
working from 11 A. M. on Sunday to 1:30 
P. M., and again at 7 P. M. to .8:15 P. M. 
This is the only constant working, but I 
work any time I have tests tocarry out. 

L. W. PULLMAN. 
213 Golden Green Road. 

London, England. 

(f You Are To Know It At All, Know (t Well 

KNOWEDGE is power. 
Which, of course, is but another way 

of saying that experience is the builder 
of success. 

But, you object, it takes so long to obtain 
experience. 

And your objection is wrong. The books 
and records of the ages are before you for 
the reading. Experience gone through and 
ready made that, though it cannot substi -' 
tute forr practice itself, makes it possible for 
you to absorb the experiences of lifetimes. 

Had you thought of the multitude of lives 
that makes up your library of radio infor- 
mation? Had you thought of the debt that 
you owe those who have gone before, pio- 
neered and made it possible for you to 
carry on? A debt that you can never repay. 
hut it debt that you can carry on your soul 
that you may bequeath a legacy to the pres- 
ent or the future that will in part recom- 

pense for what you have taken from the 
past. 

Knowledge is power and as such cannot 
he confined to a knowledge taken from the 
things we merely touch upon in our limited 
reach. Instead we go into the vistas of the 
imagination, the great, omnipotent reaches 
of the mind and theorize -from innumer- 
able externals. But it is not the reach of 
one person or even two, but of multitudes 
that makes knowledge. 

Those things have assembled the theory 
and technique of radio -the knowledge of 
radio -and you, if you neglect the learning 
thus before you, are neglecting actual gold 
f or- nothing. 

But I am generalizing, which is wasteful, 
for it lacks application. The aim of this is 
upon the person who considers radio his 
avocation or his vocation. Who goes ahead 
with countless trials in the hope of discov- 

ering something. I am talking to the ex- 
perimental amateur, transmitting or BCL, 
who is constantly seeking in a field in which 
he has no basic knowledge. Even Columbus, 
in an unenlightened age, did not venture 
until he had all the knowledge available at 
the time, corralled for his purpose. I have 
seen some, without an idea of what they 
were really doing, try to manifest absurd- 
ities. I have seen them try the impossible 
and waste time, money and energy. Often 
hut one hour of reading would have saved 
many, many times its value, but they blunder 
on taking no stock in the record of the 
facts of their hobby (or profession). 

These same people would no more consult 
a doctor without years of schooling in the 
theory and practice of medicine than they 
would lap up a dish of battery acid.. 

They seem to appreciate the value of 
(Continued on page 574) 
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A Three -Wave Transmitter 
By JOHN M. BALDWIN 

An excellent article dealing with the construction and adoption of a wave -change switch to a 

master oscillator transmitter. Mr. Baldwin has included the necessary information for calcu- 

lating the three wave- lengths. 

THE accompanying diagram is of a 
master oscillator transmitter, designed 
for rapid wave- length change over 
the amateur band from 150 to 200 
meters. It is of special benefit for 

use in amateur relay stations of the better 
class where is often felt the need of several 
wave -lengths at instant disposal, especially 
when QRM is severe. 

As is shown in the diagram, the master 
oscillator is a common Hartley circuit feed - 
ing a dummy antenna (XYZ) and the grid 
excitation for the power amplifier is obtained 
from a tap taken from the M.O. inductance. 
The output circuit has, as usual, the ground 
and counterpoise connected together. 

It is possible to wire a common self - 
excited oscillator in such a way that several 
wave -lengths will be available, but doing so 
entails a multiplicity of wiring to the vari- 
ous switches which cause losses -and as 
losses are the bugaboo of radio amateurs 
today, this form of construction was left 
severely alone. Several commercial C.W. 
transmitters are equipped with multi -wave 
arrangements, but they have the disadvan- 
tage of the above -mentioned numerous leads. 
A few watts loss in a high -power trans- 
mitter is not serious, but the average Ham 
nurses his few available watts very tenderly 
and hates, like sin, to lose any more of them 
than necessary. 

In this system, the plate and antenna clips 
remain in the same position for all waves, 
andthe only adjustment of the output cir- 
cuit consists of changing the number of 
turns between the antenna and ground (coun- 
terpoise) clips. (In other words, changing 
the inductance.) The M.O. circuit is re- 
adjusted for different waves by changing the 
capacity in the dummy circuit. The clips of 
the M.O. remain the same for all three 
waves. As the construction of the switch, 
etc., is clearly shown in the diagram, it will 
be unnecessary to go into details. The prin- 
ciple of the M.O. has been well aired in 
these columns before, and so questions on 
any doubtful points may be settled by refer- 
ring to the back numbers of this magazine. 

To give a clearer understanding of the 
constants involved, we will investigate the 
dummy circuit. This circuit is made up of 
capacity, inductance and resistance. The re- 
sistance Y should be of the order of one to 
four ohms and is used merely to keep the 
R.F. current flowing through XYZ within 
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Details of the wave- change switch. No di- 
mensions are given, being immaterial. 
The builder can make it of a size to suit 

his own conditions. 
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The circuit diagram of the transmitter employed by Mr. Baldwin in conjunction with the 
wave -change switch. The components are: A- Thermocouple ammeter; B- inductance coil; 
C -arm of change over switch; D -DPDT switch; G -UC -1014 Faradon condensers; H -1- 
mfd. filter condenser; K- 5,000 -ohm grid leaks; L -key; M- filament transformer; N -rheo- 
stat; O- variable resistance; 6-ohm Max.; P -DL250 coil; Q -5,000 -ohm resistance (used 
only when master O. tube is smaller than P. A. tube); R- milliammeter; S -filter inductance; 
V- ground clip; W- output circuit; X -dummy circuit inductance; Y- resistance (1 to 4 

ohms); Z- Faradon UC -1015 variable antenna series condenser, with capacity values of 
.0003, .0004 and .0005 mfd. 

reasonable bounds. The inductance, B, con- 
sists of a helix of 24 turns of No. 12 wire, 
wound on a tube six inches in diameter and 
eight inches long. Upon calculation, the 
inductance was found to be approximately 
45,000 centimeters. A helix of the same 
size was used for W in the output circuit. 
X consisted of 12 turns, six on each 
side of the ground clip V, with an induct- 
ance of 24,800 cms. The capacity used at 
Z was a series condenser with three taps, 
giving three variations of capacity, viz., 
.0003, .0004 and .0005 mfd. The formula 
for calculation of wave -length -given the 
inductance and capacity -is WL - 59.6 

V LC (inductance in centimeters and capac- 
ity in microfarads). Using this formula, we 
take, for example, the 24,800 cms. (induct- 
ance of X) and consider capacity as .0003, 
and multiply. The result is 6.84. Then ex- 
tract the square root of this figure, with the 
result 2.6. By then multiplying the constant, 
59.6 by 2.6 we have 155. which is the wave- 
length. Therefore, if the capacity is .0003 
and inductance 24,800 cms., the circuit will 
oscillate at a frequency corresponding to 155 
meters. Similarly, we find that when Z 
equals .0004, the resultant wave -length is 180 
meters, and when Z equals .0005, we have 
200 meters. By connecting the three leads 
of the condenser to the terminals of a triple 
point switch we have the necessary changes 
in the master oscillator provided for. It is 
now necessary to provide means to change 
the inductance of the output circuit so that 
it will change in resonance with the M.O. 
and with the same operation controlling both. 
This we do by having three taps off the out- 
put inductance connected to the terminals of 
another three -point switch in such a way 

(see diagram) that the arm of both switches 
move simultaneously. 

The positions of the three clips on the 
output inductance can only be found by ex- 
periment as their location will vary on dif- 
ferent aerials, but the tuning of the set is 
far from being complicated. For full details 
on tuning an M.O. set, refer to page 1759 of 
the June issue of RADIO NEWS. 

Hoping that this little kink will be of 
service to the rest of "Us Bugs," I will now 
QRX and QRT. 

GOVERNMENT EXTENDS RADIO 
CHANNELS FOR AMATEURS 

Practically 15,545 amateurs will rejoice 
over the news that Secretary Hoover's radio 
aides have opened four new short wave 
bands for their exclusive use. Today the 
nine district radio supervisors received or- 
ders from Commissioner of Navigation D. 
B. Carson, under whose direction the Radio 
Section operates, to issue general and re- 
stricted amateur radio station licenses per- 
mitting the use of the wave -lengths between 
75 and 80 meters ; 40 and 43 meters ; 20 and 
22 meters ; and 4 to 5 meters, for pure C.W. 
telegraphy, 24 hours a day. 

The owners of amateur stations may con- 
tinue to use the band between 150 and 200 
meters, employing C.W., spark, and modu- 
lated forms of transmission, including radio 
phone work, but special amateurs lose the 
band between 200 and 220 meters, which is 
now held in reserve. This class of ama- 
teurs, however, is granted a new channel 
between 105 and 110 meters, in addition to 
the wave -lengths between 150 and 200 
meters. 

(Continued on page 572) 
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Automatic Sending Key and Time Relay for Tube 
Transmitters 
By A. A. KUB(AC 

An excellent automatic key and time control system which is close to human in its functioning. 
Its use relieves the operator of all necessary manual switching. 

Fig. 

A curtailed sketch of the side view of the transmitting key and relay system. The one 
solenoid does all the work of closing and opening the key contacts and operating the 

drum selector switch. 

AN efficient vacuum tube transmitter is 
one that, in addition to covering the 
most miles per watt, is also flexible 
of operation, one with which two - 
way break -in operation can be main- 

tained with a minimum of switches. The 
ideal set would be one which required no 
manual operation of switches at all to change 
from "transmitting" to "receiving" position 
and vice versa. In other words, a transmit- 
ting and receiving system in which all con- 
trols have been eliminated except the send- 
ing key. The key, being the only control, is 
made to carry out all the operations neces- 
sary to turn the transmitter on and off as 
well as operate a break -in system. 

REDUCING CONTROLS 
We will consider the average amateur 

vacuum tube transmitting equipment. A sum- 
mary of the necessary operations is as fol- 
lows : (1) Turn on filament current. (2) 
Turn on plate current. (3) As many ama- 
teurs are still using the same antenna for 
transmitting and receiving, it is necessary to 
turn the antenna switch to the "transmit" 
position. After the desired transmission has 
been carried out, these three controls must 
again be operated in the reverse order to 

shut down the transmitter and operate the 
receiver. This makes six operations to be 
carried out each time you change from "re- 
ceive" to "transmit" and back to "receive." 

The three controls are incorporated into 
one, the six operations are reduced to two. 
For reasons to he explained later, we will 
consider points 1 and 2 now and take up 3 
later. The most logical way to incorporate 
1 and 2 would be to turn on the current to 
the transmitter by a switch in the power sup- 
ply, but this is dangerous to the tubes. If 
the plate supply is applied to the tubes first 
and then the filaments are lighted there is a 
momentary heavy rush of current into the 
tubes which would burn out the filaments if 
the tube is being operated above the normal 
rating, and is dangerous even under normal 
conditions. To offset this danger the fila- 
ments must be turned on a trifle before the 
plate supply. A double -pole single -throw 
switch with the filament clip slightly longer 
than the plate clip will control one side of 
the line, with a common return for the other 
side. We will see later how 1 and 2 are 
controlled by the sending key. 

BREAK -IN SYSTEM 
A break -in system has such a tremendous 

The drum selector switch, its spring contacts and the key operated contacts are clearly shown in this sketch of a top view of the instrument. 

UA 

Fig. 3 
Diagram of connections of the key and time relay to a C.W. or I.C.W. tube transmitter. 

advantage over the usual method of opera- 
tion that once you use it you would no more 
think of doing without it than you would 
think of going back to the old rock crusher. 
It enables you to hear the station with which 
you are communicating' each time your key 
is up. This feature alone rids QRM of half 
its terrors because you are in instant touch 
with the other fellow and can shoot your 
messages through the gaps in the interfer- 
ence at times when it would be impossible to 
operate without a break -in system. Of 
course, we cannot operate a break -in system 
if we are hampered with an antenna switch. 
The most logical way to eliminate the an- 
tenna switch is to use a separate single wire 
antenna for receiving. This will ensure more 
satisfactory year -round reception and free- 
dom from static anyway, so why use the trans- 
mitting antenna for receiving? When the 
transmitting wave- length is the same or near 
that to which the receiver is tuned, sufficient 
current would be induced into the receiving 
antenna to burn out the receiver. To pro- 
tect the receiver from this danger we must 
break the connection of the antenna to the 
receiver each time the sending key is down. 
This can be done by having an extra pair of 

(Continued on page 564) 
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A Universal Two -Step R. F. Receiving Set 
By PAUL G. WATSON 

An exceptionally efficient and well designed receiver employing one 

of untuned radio frequency amplification. The set is adaptable to 

wave -lengths. 

THE 
writer published a circuit in the 

March, 1924, issue of RADIO NEWS 

under the heading "The Weagant Cir- 
cuit" in which the idea of . honey- 
comb coils as radio frequency trans- 

formers was introduced. Further experi- 
ments along the same lines have resulted in 

the development of the circuit covered by 

this article. If compared with the circuit 

published in the March issue, it will be 

found to be radically different. 
Let us first refer to the circuit diagram 

and understand what we are doing. Coil 

"A" is the antenna tuning inductance, tuned 

with the usual series condenser. For broad- 
cast wave -lengths this should be a No. 50 

honeycomb coil. All necessary specifications 
for coils for amateur wave -lengths will be 

covered in a separate paragraph. Coils Nos. 

1 and 2 are of the same type and size as coil 

"A." These coils are tightly coupled to- 
gether in a regular two -coil mounting, 
preferably of the "back of panel" type, 
which keeps the coils away from the opera- 
tor's hands. Coupling need not be variable, 
although additional selectivity is sometimes 
gained when they are separated. The letters 
"T" and `B" signify the respective ends 
of the coils to be placed at the top and 
bottom terminals of the coil mounting. 

Coil No. 2 is shunted by a .0005 mfd. 
variable condenser, the stationary plates 
being connected to the grid side of the coil. 

This will remove any detuning effect that 
might result in placing the hands too near 
the grid circuit. This condenser should be 

of low loss type. This also applies to the 
antenna tuning condenser. No. 4 is a stand- 
ard type radio frequency transformer, the 
range of which is 220 to 550 meters. Ar- 
rangements in its construction provide for 
its ready removal from the mounting socket. 
An amateur wave -length device for use in 

place of this transformer will be covered 
later. The standard transformer has the ter- 
minals marked so no explanations need be 
given of its connection. 

RELIABLE GRID LEAK NECESSARY 

A variable grid leak of good construction, 
shunted by a .0005 mfd. condenser, is used 
in the grid circuit of the detector tube. A 
fixed grid leak is impossible for best results, 
unless an assortment is available for select- 
ing the best value. 

The radio frequency grid return is made, 
from both tubes. to the moving arm of the 
potentiometer "P" of 400 ohms, which is 

connected across the filament battery cir- 
cuit. A fixed condenser "C" is connected 

stage of tuned and one stage 
both amateur and broadcast 

The right -hand cabinet contains the receiver and amplifier described in this article. The 
audio frequency amplifier is separated from the rest of the set. It is a reconstructed com- 

mercial unit, only the original panel remaining. 

from the moving arm of the potentiometer 
to the negative side, as a by -pass, and to 
prevent detuning when the arm of the po- 
tentiometer is moved. This condenser is of 
.005 mfd. value. Condenser C, is a by -pass 
on the "B" battery circuit of the radio fre- 
quency amplifier, and is a one -half mfd. 
condenser. The value of this last con- 
denser can be anything above the value 
given. 

The last two tubes are hooked in as 
audio frequency amplifiers in the conven- 
tional manner, and need little or no expla- 
nation. A "C" battery is included for 
biasing, to reduce distortion and the load on 
the "B" battery. 

The two radio frequency tubes and the 
two audio frequency tubes may be placed 
each pair on a common rheostat, as the same 
type of tube is used in both cases -a UV- 
201A or C -301A. It is not advisable to com- 
bine the audio and radio frequency tubes 
on a common rheostat, but they may be 
divided as mentioned without loss of effi- 

ciency. 
Amateur specifications are very simple. It 

is understood that this band is from 125 to 
220. meters. Coil A consists of 20 turns 
of No. 22 B and S gauge D.C.C. wire wound 
on a 2 -inch form. Coils Nos. 1 and 2 
consist of 25 turns each of the same size 
wire. The substitute for the transformer 
is made by taking a piece of / -inch Bake- 
lite and mounting four q -inch round brass 
pins, two on each end, with the same spac- 

The circuit diagram of the set. Two stages of 
The first one is tuned, but 

radio frequency amplification are 
the second is untuned. 

ing as the transformer lugs. Two coils, 
one concentric to the other, 1% inches in 
diameter, should be mounted on this strip. 
The coil for the plate circuit (primary) 
should have 30 turns of No. 26 D.C.C. 
wire, and the secondary should have 30 
turns of the same size wire. A slight dif- 
ference in diameter should be made so the 
primary will fit inside the secondary. 

Panel details can be arranged to suit the 
constructor as each has his own ideas on 
panel layout. The writer's idea on this 
tuner can be secured from the photo of 
his station, 4XX, located at Savannah, Ga. 

The two upper dials control the coupling 
between coils Nos. 1 and 2. The bottom 
left dial is the antenna or loop tuning con- 
denser. The bottom center is the condenser 
across coil No. 2, while the third dial is a 
condenser arranged for special tuning of the 
loop, i. e., vernier or close tuning, which 
is not necessary when using the antenna. 
It has just been mentioned, or implied, that 
a loop can be used with this set. One of 
its many advantages is its equally efficient 
operation on either loop or antenna. No 
changes are made for the loop. The antenna 
and ground are removed from their binding 
posts and a wire, or jumper, placed between 
them, as shown by the dotted line in the 
diagram. This throws the antenna condenser 
in shunt to the loop for tuning. A 12 -turn 
two foot square loop spaced / inch be- 
tween turns will cover the broadcast range 
with a .0005 -mfd. (23 plate) condenser. 

The simplicity and efficiency of such a set 
is remarkable. Two tuning dials control the 
wave -length, while one knob (the poten- 
tiometer) controls the volume. A fine me- 
dium between tuned and untuned radio fre- 
quency is struck in this set. The first step 
of radio frequency is accurately tuned, while 
the second is entirely untuned. 

The small cupboard on the end of the 
cabinet is for the purpose of holding the 
base of a loud speaker, the horn projecting 
through a hole in the top of the tuner. The 
lid of the portion over the tuner and ampli- 
fier is hinged in order that the interior may 
be accessible. The panel in the photo is 10 
by 16 inches, while the amplifier is 7 inches 
long and 6 inches high. I find the individual 
units much more efficient than a combination 
on one large panel. 
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Notes on the Super -Heterodyne 
By PROFESSOR GROVER IRA MITCHELL* 

This article is full of valuable information on the Super- Heterodyne. Of particular interest is 
the discussion of the relative merits of the air core and iron core types of intermediate wave 

radio frequency transformers. 

THE many useful articles which have 
appeared in the radio periodicals 
within the past few months have 
demonstrated the widespread interest 

in the Super -Heterodyne method of re- 
ception. Many directions and specifica- 
tions for building such receivers have been 
presented to the public with the result that 
the reader who has studied several of these 
articles, each of which stresses the won- 
derful results which are being obtained with 
the particular hook -up described, becomes 
confused and is at a loss to determine just 
which set he should build. The author of 
this article hopes to present some sugges- 
tion which will clear away much of this 
confusion. 

fig. 2 
Method of placing a negative bias on the 
grid of the first detector tube. This is a more 
satisfactory means than a grid condenser 

and leak. 

TYPICAL SUPER- HETERODYNE CIRCUIT 
A typical Super- Heterodyne receiving cir- 

cuit employing nine tubes is shown in Fig. 1. 
This circuit has four stages of interme- 
diate -wave amplification preceded by the 
first detector and the oscillator and followed 
by the second detector with two stages of 
audio frequency amplification. It was de- 
signed to operate on a loop and has suffi- 
cient amplification to give good volume from 
very distant stations. The last stage of 

Antenna 
Coupler 0 0 ,o a CS 

CS CS 0 cs 
CS CS 

audio frequency amplification would prob- 
ably never be used except for very distant 
stations. Hard tubes of the UV -201A or 
C -301A types are employed throughout. 
The "B" battery for the two detectors 
should furnish 45 volts for the plates while 
the "B" batteries for the amplifying tubes 
should be of about 90 volts, while 45 is 
generally sufficient on the oscillator. It wilt 
be noted that one set of "B" batteries is 
used for the two detector tubes, one set 
for the intermediate -wave amplifiers, and 
one set for the audio frequency amplifiers. 
This requires three distinct sets of "B" bat- 
teries. 

The reason for using three sets of "B" 
batteries lies in the fact that the current 
drain on them for a receiving set having a 
large number of tubes is so great that if 
but one set of batteries was used to pro- 
vide the plate current for all the tubes the 
life of the battery would be very short and 
the expense of replacing "B" batteries every 
few days would be prohibitive. By using 
the three sets of batteries, thus reducing the 
amount of current drawn from each set, the 
life of the three sets is about seven times 
as long as of a single set used to supply all 
tubes. 

"B" BATTERIES 

Some of the manufactuers of the best 
known brands of "B" batteries are now 
making a special large size battery for use 
with the Super -Heterodyne circuit. The 
high milliampere capacity of these batteries 
enables them to provide the plate current 

for a large number of tubes and still have 
a life comparable to the ordinary sized bat- 
tery used with the usual three or four tube 
set. The use of these large batteries is 
recommended. 

The storage type of "B" battery is find- 
ing much favor for the reason that it 
may be recharged. Storage "B" batteries 

Detector- - -'-f< - -Infermea7ate 

Jack, for Loop 

Wave 

T ET 

are made in several sizes, ranging from 
about 700 milliamperes capacity to about 
5,000 milliamperes. Only the larger capaci- 
ties should be used with the Super- Hetero- 
dyne. 

When the special large sized dry -cell or 
the larger capacity storage "B" batteries 
are used, the same battery may supply the 
plate current for the oscillator and ampli- 
fier tubes. The detectors should be operated 
from a separate battery to secure best re- 
ception. This detector battery may be of 
the ordinary size. 

SUPER -HETERODYNE WITI; ANTENNA 
Although the Super -Heterodyne is well 

adapted for use with a loop, it may be 

7000 5000 9000 /0000 /1000 /2000 /3000 
Wavelength in Meters. 

Respective characteristic curves of an iron 
and an air core long wave radio frequency 

transformer. 

used with an antenna. This is accomplished 
by using the coupler shown to the left of 
the dotted line in Fig. 1, which has an 
untuned primary. The secondary is tuned in 
the usual way by means of the variable 
condenser in the grid circuit of the first 
detector. A two -circuit jack may be inserted 
in the secondary circuit, as shown, to permt 
the loop to be plugged in when wanted. 
When the plug connected to the loop is in- 
serted in the jack, the inductance of the loop 

Amplifiers - - - - - - - - -* 2 ° Detector Audio Amplificafiot 

CS ó a o 
',I 

iii. `` cs 

ó o 

C3 

Oscillator- 

Switch 
Pot. 

+45V 
-90A.F. +C, -2151! F. 

+90 y 
R.F. 

O 
t9oV. 
A.F. 

A typical nine tube Super- Heterodyne circuit employing four stages o f intermediate wave radio frequency amplification and two audio fre- quency amplifiers. It works excellently with a loop aerial even when receiving from distant stations. Tubes of the UV -201A or C -301A type 
are employed throughout. 

*Iowa State College. 
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replaces the inductance of the secondary 
coil of the coupler. 

GRID CONDENSERS AND LEAKS 

The diagram shows a grid condenser and 
leak in the grid circuits of each of the 
detector tubes. The grid condenser of the 
first detector rectifies the signal oscillations 
as well as the oscillations picked up by the 
pick -up coil from the oscillator circuit. The 
two sets of oscillations are heterodyned and 
sent to the amplifiers. The second detector 
again rectifies the oscillations and presents 
its rectified output to the audio frequency 
amplifiers. 

Many who have built the Super- Hetero- 
dyne have found that the condenser and 
leak in the grid circuit of the first detector 
tube are very critical and have difficulty in 
securing the proper adjustment of these 
units. 

The author has found that better results 
are obtained by placing a slight negative 
bias on the grid of the first detector and 
omitting the grid- condenser and leak. The 
method shown in Fig. 2 was used. The 
grid return was connected to the center 
terminal of the potentiometer P, placed 
across the battery C, an ordinary No. 6 

dry cell such as is used for ringing door 
bells. P, has about 2,000 ohms resistance 
so that the life of the "C" battery here 
is very long -one cell should last a season. 
The positive side of the battery was con- 
nected to the center terminal of a 400 -ohm 
potentiometer Pr across the "A" battery. 
By adjusting the two potentiometers, using 
the one across the "C" battery as a vernier, 
any grid bias desired can be placed on 
the grid. Once the adjustment is correctly 
made, it is practically permanent. Recep- 
tion is thus rendered more stable and one 
of the common operating difficulties of the 
circuit removed. 

AIR OR IRON CORE TRANSFORMER 
There has been much discussion as to the 

use of air or iron core transformers for 
the intermediate stages. Some manufac- 
turers offer the air core instrument with the 
statement that it is superior to the iron 
core type while others maintain loudly for 
the iron core type. 

The answer to these conflicting statements 
lies in the design of the set. Some circuits 
work well with iron core transformers while 
other circuits seem to operate best with the 
air core type. Properly designed air core 
instruments are very sharp with reference 
to the wave bands to which they will re- 
spond and the iron core transformers will 
respond with almost uniform application to 
a relatively wide band of frequencies. This 
is illustrated by the amplification curves of 
Fig. 3, where curves for the air core and 
the iron core types of transformers are 
shown. It will be noted that the air core 
unit peaks very sharply while the iron core 
unit responds with approximately uniform 
amplification to a wave band between 6,000 
and 12,000 meters. 

For a receiving set having four stages 
of intermediate amplification, five transform- 
ers are required. At least one of these 
transformers -usually the first one -must be 
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Fig. 5 

The curves of four air core transformers 
matched, each being tuned to a slightly 

ferent frequency. 

not 
dif- 

of the so-called filter type. The filter trans- 
former selects the frequency at which the 
heterodyned signal is to be amplified and is 
very sharply tuned. Only waves of the 
length to which this transformer is tuned 
pass into the following stages. In Fig. 1, 

the filter transformer is of the air core 
type with each winding by- passed by a 
fixed condenser of such a capacity that 
both windings will respond with maximum 
amplification to the desired frequency and 
no other. This transformer with its shunt 
condensers will respond to, let us say, a 
wave of 9,600 meters as shown by the 
curve of Fig. 3. It matters little what 
type of transformer is used in the succeed- 
ing intermediate stages so long as they are 
able to amplify a wave of 9,600 meters with 
efficiency. 

Although air core transformers in the 
succeeding stages are able to amplify at a 
relatively high ratio, they must all be sharply 
tuned to the same frequency as the filter -a 
condition which is somewhat hard to secure. 
If a set of perfectly matched transformers 
of the air core variety can be obtained, the 
amplification will be maximum and the re- 
ceiving range of the set exceptional. 

czE 

Curve 2 

Curie j 

Wavelength 

Fig. 4 
Curve 1 is that of a sharply peaked air core 
transformer and curve 2 is that of four such 

transformers perfectly matched. 

On the other hand, if iron core transform- 
ers are used in the succeeding stages, they 

will amplify very satisfactorily and will re- 
quire no matching. This effect is shown 

in Figs. 4, 5, and 6. In Fig. 4 is shown 

the amplification curve produced by four 
sharply peaked air core transformers, all 

of which have the same amplification curve 
(shown at 1). Curve 2 is for the entire 
group. showing how the four perfectly 
matched transformers produce an extremely 
high amplification. Fig. 5 shows four air 
core transformers which are not matched 
and whose amplification curves show that 
they are tuned to slightly different fre- 
quencies. The resulting amplification of the 
set is not as great as that of the perfectly 
matched unit of Fig. 4. Fig. 6 shows the 
amplification curves of a filter type air core 
transformer and the curves of three iron 
core transformers used as a group. The 
resulting amplification of the entire group 
is greater than the unmatched transformers 
of Fig. 5, but is not as great as the ampli- 
fication for the group of perfectly matched 
units of Fig. 4. 

It is because of the difficulty of obtaining 
perfectly matched air core transformers 
that many builders prefer to use one air 
core transformer as a filter and iron core 
transformers in the succeeding stages. 

RHEOSTATS 
Each detector should have an individual 

filament control rheostat. The oscillator 
tube and the tubes of the intermediate am- 
plifiers may be controlled by means of one 
rheostat and the audio frequency stages by 

Total 
Amplification. 
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Amplification 
curves of three 
iron core fransf. 

Amplification curve 
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transformer 

Wave length 
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The total amplification obtained by employing 
one air core filter transformer and four iron 
core transformers is shown by the highly 

peaked curve. 

another rheostat. Individual- rheostats on the 
detector tubes permit these tubes to be 
adjusted there for best action. Individual 
rheostats on the other tubes offer no advan- 
tage. 

GRID BIAS 
Most Super -Heterodyne circuits use u 

potentiometer the center terminal of which 
is connected to the grid returns of the inter- 
mediate amplifier tubes to place a slightly 
positive bias on the grids of these tubes 
to prevent oscillation. The use of the po- 
tentiometer effectually prevents oscillations 
in intermediate stages but at a sacrifice of 
several advantages which would be secured 
if oscillations could be prevented through 
other methods. It is well known that a 
positive grid potential greatly increases the 
plate current and thus places a greater load 
on the "B" batteries. Much work is being 
done by experimenters and manufacturers 
in an effort to devise a way to prevent 
oscillations in the intermediate stages with- 
out the use of the potentiometer. One 
method is a negative feed -back arrangement 
such as is used in the Neutrodyne. circuit. 
If the oscillations can be prevented, a nega- 
tive bias can be applied to the grids of 
these tubes with a great saving in "B" 
battery current, and better amplifier action. 

One method of preventing oscillation in 
the intermediate stages is shown in Fig. 7. 
Here the plate and grid of each tube are 
coupled by the condenser C and the resist- 
ance R. The condenser is the ordinary mica 
type of about .00025 mfd. capacity. The 
resistance R should be of the pencil mark 
variety and should be adjusted until oscilla- 
tions just cease. A "C" battery may then 
be used to bias the intermediate stages. 

EFFECT OF "C" BATTERY 
The use of the "C" battery effects a saving 

in "B" battery current ranging from 100 
to 300 per cent. Audio frequency stages are 
especially benefited by the use of the "C" 
battery. 

Although the "C" battery reduces the 
amount of current in the plate circuits of 
the tubes, it does not cause a reduction in 
the strength of signals when properly used, 
but rather a slight increase with added signal 
clarity. 

The sound produced by the head set or 
loud speaker does not depend upon the total 
amount of current flowing through their 

(Continued on Page 579) 

Fig. 7 
A method of preventing oscillation in the 
intermediate stages by the utilization of re- 
sistance and capacity from plate to grid mem- 

bers of each tube. 
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Reflex Radio Receivers (nTheor and Practice 
By JOHN SCOTT -TAGGART, F. Inst. A.M.I.R.E. 

Part li 
The second and final installment of the article dealing exhaustively with reflex amplification in 
all its forms. Among other things Mr. Scott - Taggart goes into the subject of the addition of 

regeneration to reflex receivers, a worthy acquisition. 

T is proposed in this chapter to discuss 
the more common forms of reflex am- 
plification circuits. 

In the last chapter a circuit was 
given in which a reflex amplification 

effect was obtained and in which loose -coup- 
ling was used between the aerial and the 
grid circuit of the tube, and a trans- 
former to feed the amplified radio -fre- 
quency currents into a detector circuit. 
This transformer was shown aperiodic 
in Fig. 10, but more usually such a 
transformer is tuned. Sometimes the 

F'g. 11. A loose- coupled reflex circuit em- 
ploying an air core tuned radio frequency 

transformer. 

primary is tuned and sometimes the sec- 
ondary, and sometimes both windings are 
tuned. 

As regards which arrangement gives 
best results, the following remarks may 
prove of interest: 

The transformer itself may consist of 
two inductances variably coupled, but 
more usually ready -made transformers 
are supplied which will cover a given 
range with, say, a .0003 mfd. variable 
condenser. If of the variable type, 
greater selectivity will be obtained by 
tuning both the primary and secondary. 
When using a fixed transformer, how- 
ever, there is no special point in tuning 
both windings; only one winding may be 
tuned, and as regards sensitiveness and 
selectivity, there is, generally speaking, 
no difference which of the two windings 
is the one to be shunted by a variable 
condenser. The question of stability, 
however, is one which arises, although 
the matter is not one which has received 
proper consideration in the past. If the 
plate coil, i.e., the primary of the trans- 
former, is tuned by means of a variable 
condenser, the tendency of the tube to 
oscillate at radio -frequency is much more 
pronounced. The coupling between the 
tuned plate circuit and the tuned grid 
circuit, accomplished through the inter - 
electrode capacity, the grid and plate 
forming what is substantially a small 
condenser. If, however, the secondary 
winding is tuned and the primary is left 
aperiodic, the tendency to oscillate will 
not be so great. 

In the case of Fig. 11, this is partly 
due to the fact that the distance be- 
tween the coils L, and L, makes L, 

act more like an aperiodic coil, and partly 
because the oscillatory circuit has now 
got the heavy damping effect of the 
crystal detector and the primary T, of 
the step -up transformer T, T,. It is 
known, for example, that a tube with- 
out any intentional feed -back tends to 
oscillate quite readily when both the grid 
and plate circuits are tuned, but when the 
plate circuit contains an inductance which 
is not tuned, or approximately tuned to 
the same wave -length as the grid circuit, 
the tendency to oscillate is no longer 
present. If you add to this fact the 
presence of a crystal detector which may 
have a resistance as low as 2,000 ohms, 
or in many cases, very much less, the 
tendency to oscillate is stilt further re- 
duced. 

The connections to the primary L, 
in Fig. 11 are rather important from the 
point of view of a tendency of the tube 
to oscillate. When the coil L, is fairly 
closely coupled to L as it is when trans- 
formers of fixed couplings are used, it 
will be found that making the connec- 
tions to L, in a certain direction will 
result in the tube V, having a much 
greater tendency to oscillate if the con - 
nections to L, are reversed. When a 
fixed or tight coupling of this kind is 
employed, the coil L, does not act as an 
aperiodic coil, but partakes of the prop- 
erties of the tuned circuit L, C5, and ca- 
pacity feed -back takes place through the 
inter -electrode capacities. If, now, we 
reverse the connections to the coil L. 
the tendency for regeneration to take 
place will be greatly lessened and the cir- 
cuit will be much more stable. It is, 
therefore, advantageous, when using a 
circuit of the Fig. 11 type, to be able to 
reverse the connections to the coil L,. 
Sometimes it will be found that louder 
results are obtained with the coil con- 
nected a certain way because of the 
unintentional capacity feed -back strength- 
ening the signals ; but on the other 
hand, this uninentional feed -back effect 
may be sufficiently strong to pro- 
duce self- oscillation, in which case, the 
coil L, should have its connections re- 
versed. As a matter of fact, the chances 
of self -oscillation are remote when using 
a crystal detector shunted across L, G. 

It is important to note here that ad- 
justing the crystal detector will vary the 
damping of the circuit L, C and so vary 
the degree of unintentional feed -back in- 
troduced into the circuits L C, and L, 
C,. It may thus happen that a light con- 
tact on the crystal detector, although un- 
suitable from the point of view of actual 
rectification, will result in less damping 
on the circuit L, C, and so cause an in- 
crease in signal strength. 

Another point to notice is that by the 
detector having a different impedance at 
different adjustments, the tuning of the 
circuit L, C, will be altered principally by 
altering the unintentional feed -back in- 
troduced into the circuit L, C,. Any 
variation of feed -back, whether inten- 
tional or otherwise, should always be ac- 
companied by retu ning of associated cir- 

cuits, and consequently, it is desirable, 
when operating the Fig. 11 circuit, to re- 
tune the condensers C,, C, and C, after 
adjusting the crystal detector. 

It will be noticed that a condenser C, 
is shown in dotted lines across the prim- 
ary of the step -up inter -tube transformer 
T, T,. The writer's experience indicates 
that this condenser may always be left 
out without decrease in signal strength, 
owing to the self -capacity of the primary 
T,. If a condenser is used, its value 
should not exceed .002 mfd. 

As regards the connections to the 
primary, the connections are not so im- 
portant, as the experimenter will usually 
care to try reversing the connections. If 
a rule is desired, it might be sugggested 
that the right -hand side of T, should be 
the outside primary lead, while the left side, 
which is connected to one side of the 
crystal detector is the inside lead. 

As regards the fixed condenser C 
across the secondary T the value of 
this condenser may be quite low, say, 
.0003 mfd., and in any case should not 
be greater than .002 mfd. Even when 
a .002 mfd. condenser is used, there is 
a certain reduction in the audio -frequency 
potentials established across the second- 
ary winding T and for general purposes 
the writer would recommend a condenser 
of .001 mfd. A grid battery could be 
inserted in the point X in the Fig. 11 
circuit for the purpose of giving the grid 
a negative bias. 

A few additional connections may be 
tried by the experimenter. It is usually 
desirable, in all cases, where a loose - 
coupled input radio -frequency trans- 
former is used, such as L, L to connect 
the negative terminal of the "A" battery 
to earth. 

Another arrangement worth trying 
when a transformer L, L, is used in the 
output circuit of the tube, is to connect 
one side of the primary to the negative 
terminal of the "A" battery; adhering to 
the note regarding the I.P. and O.P. ter- 
minals of primary and secondary, the 
right side of T, may be connected to the 
negative terminal of "A" battery B1. 

SIGNALS WITH CRYSTAL OUT 
Many experimenters will have found 

that when the catwhisker, or upper 

Fig. 12. A novel form of reflex circuit, 
similar to that of Fig. 11 but with the 

introduction of regeneration. 
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crystal, is removed from the lower crys- 
tal, singals very frequently come in 
quite well, and this may prompt some 
to imagine that reflex amplification is 
not effective. What really is happening, 
of course, is that the tube is acting purely 
and simply as a detector. It is, in fact, 
almost impossible to prevent a tube act- 
ing as a detector whatever the condi- 
tions may he under which it is operating. 

In Fig. 11 the head -phones T are in- 
cluded directly in the plate circuit of 
the tube, and consequently, if there is 
any rectification, signals will be heard 
in the head -phones. There will, how- 
ever, be no reflex amplification effect 
whatsoever, the secondary T, in the grid 
circuit having no effect on the operation 
of the circuit. As a matter of fact, it 
is rather ,a good test to see whether sig- 
nals may be heard with the crystal off in 
order to ensure that the tube is function- 
ing properly as an audio -frequency am- 
plifier. If good signals are heard in the 
head- phones it is an indication that the 
tube V1 is acting as a detector, and will 
consequently probably distort the audio - 
frequency currents which are fed into its 
grid circuit by means of the transformer 
T1 T,. The rectification effect may be 
eliminated, or practically eliminated, by 
giving the plate a suitably high plate 
voltage and giving the grid a negative 
potential to bring the operating point 
about the half -way point along the char- 
acteristic curve. Under these conditions 
signals will not be received in the head- 
phones T when the crystal D is raised, 
or if there are signals, they will be very 
weak. If, however, no grid battery is 
connected in the grid circuit, signals 
will usually be stronger, indicating that 
distortion will occur on the audio -fre- 
quency side. 

Sometimes the signals obtained by 
raising the contact from the crystal in 
reflex circuits are as loud, or sometimes 
even louder, than when the crystal is 
employed, and this is a sure indication 
that something is wrong with the circuit. 
One of the probabilities is that an inferior 
crystal detector is employed. 

In the Fig. 11 circuit, the raising of 
the crystal by relieving the circuit L, 
C, of a considerable amount of damping, 
may result in more capacity feed -back in 
the tube, and this feed -back will 
strengthen the oscillations in the circuit 
L, C,. The result is that the tube V, 
is now acting as a detector with regener- 
ation, and the results may be quite good 
compared to the normal arrangement of 
Fig. 11 with the contact on the crystal, 
the regeneration effect being probably 
very small. This brings us to the ques- 
tion of how we may improve the signal 
strength of a circuit of the Fig. 11 type 
by means of regeneration. 
ADDING REGENERATION TO A REFLEX 

RECEIVER 
The desire for obtaining the maximum 

output from a minimum number of tubes 

C 
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Figs. 15 and 16. At C are shown rectified 
high frequency currents; D, unidirectional cur - 
renta; and E, the alternating currents pro- 

duced by the transformer. 
F 

will prompt every experimenter to try 
and obtain better results by the applica- 
tion of regeneration to his reflex receiver. 
The application of regeneration to a re- 
flex receiver introduces innumerable 
problems which require solutions and the 
application of regeneration is usually 
accompanied by the setting up of loud 
buzzing noises of audible frequency 
which are extremely unpleasant to the 
operator of the set. Ordinary regenera- 
tion may cause self -oscillation of an or- 
dinary receiver, but this generally 
troubles the receiving operator very 
little; on the other hand, those who have 
sets in the neighborhood have very good 
cause to complain owing to the hetero- 
dyning of the radiated oscillations with 
the incoming signals. The average user 
of a reflex circuit, however, finds that on 
tightening the regeneration coupling his 
own set produces an extremely unpleas- 
ant noise, and he consequently has to 
make an immediate adjustment to pre- 
vent it. He is, therefore, generally far 
less troublesome to his neighbors than 
he who employs an ordinary straight 
circuit. 

Fig. 12 shows a regenerative reflex cir- 
cuit which only differs from Fig. 11 in 
that a tickler coil L, is connected in 
series with the primary L, of the trans- 
former L, L,. The warning that should 
be given there is that if the tickler coil 
L, is made of a certain size, the natural 
wave -length of the plate circuit, due to 
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Fig. 14. A conceptional appearance of the 
high frequency currents, A, and the low fre- 
quency currents, B, traversing a radio circuit. 

the inductance L. and L. in series and 
the capacity between filament and plate 
and the self- capacity of the two coils, 
is near to the wave -length being received, 
the tube will oscillate too readily. It is, 
therefore, desirable that the coil L, 
should be kept as small as possible, and 
since a separate aerial circuit is em- 
ployed a small tickler coil is all that 
should be necessary owing to the natural 
damping of the circuit L, C,. The tickler 
coil L, should, of course, be connected 
the right way round. 

The circuit is not recommended as a 
particularly good one to start with, but 
most of the troubles experienced with 
reflex circuits are absent in a simple ar- 
rangement such as shown in Fig. 11 and 
Fig. 12. 

Fig. 11, particularly, is calculated to 
avoid any tendency towards the low -fre- 
quency buzzing which is so prevalent in 
reflex circuits generally. In Fig. 11 we 
are more likely to get the buzzing be- 
cause regeneration is employed, and it 
will usually be found that as the regen- 
eration is increased a certain point is 
reached when buzzing takes place. This 
buzzing is due to audio- frequency 
feed -back, amplified audio- frequency 
currents produced in the output circuit 
of the tube being conveyed back to the 
input side, the degree of audio- frequency 
feed -back being sufficiently great to 
cause audio- frequency oscillation. If the 
audio -frequency feed -back is not suffi- 
ciently great to produce audio -frequency 
oscillation, a big build -up of signal 
strength is often obtained, but nearly 
always at the sacrifice of purity of re- 
production. 

All reflex circuits tend to oscillate, 
whatever precautions may be taken, and 
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Fig. 13. Characteristic curve of a vacuum 
tube adjusted for reflex amplification. 

the reason is that, although no audio - 
frequency feed -back is produced through 
the audio -frequency output currents of 
the tube being directly coupled to the 
input circuit of the tube, but because 
there is, in between, a stage of radio 
frequency amplification, the radio -fre- 
quency oscillations being modulated by 
the audio -frequency input currents. 

We may consider this matter best by 
considering that the tube in Fig. 12 was 
oscillating and producing radio -frequency 
oscillations of a frequency determined by 
the values in the circuit L, C,. If, when 
the tube is oscillating we feed audio - 
frequency currents into the grid circuit 
by means of the transformer T1 T we 
will vary the grid potential at audio - 
frequency, and these variations of grid 
potential are liable to vary the amplitude 
of the radio- frequency oscillations gen- 
erated by the tube. This, in fact, is a 
common method of modulating the radio - 
frequency oscillations of a tube for tele- 
phony transmission; but certain condi- 
tions are necessary. The modulation effect 
is not present if the characteristic curve 
of the tube is absolutely straight, and 
only a small portion of its straight part 
is used. In this case the radio -frequency 
currents are amplified by the tube with- 
out any distortion or rectification assum- 
ing, of course, that a negative potential 
is applied to the grid to prevent the es- 
tablishment of grid current. If, however, 
the representative point on the character- 
istic curve, i.e., the point representing 
general conditions at any given moment, 
moves along a curved portion of the 
characteristic curve, modulation will 
occur. For example, if the whole of the 
characteristic curve is being traversed 
up and down due to the oscillating of a 
tube, and we apply a positive potential 
to the grid, it will be fairly obvious that 
the tops of the radio- frequency current 
half- cycles will be clipped and distorted. 
Owing to the tube being saturated, the 
positive half -cycles will not be fully de- 
veloped because the base line potential 
for these radio -frequency oscillations has 
been raised by the application of a posi- 
tive potential to the grid. If a negative 
potential is applied a similar effect may 
he obtained at the bottom bend of the 
plate current characteristic curve. 

Fig. 13 shows a characteristic curve 
of a tube adjusted correctly for reflex 
amplification. It will be seen that the 
plate current curve, A, B, lies to the 
left of the ordinate passing through zero 
grid volts; this means that no grid cur- 
rents will be established. A complete 
cycle of oscillating current is shown 
varying the grid potential above and be- 
low an average value which results in the 
middle point of the plate current curve 
being employed. If an audio- frequency 

(Continued on page 538) 
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Non -Radiating Regenerative Receivers 
By CLYDE J. PITCH 

Some interesting forms of non -radiating regenerative circuits worked out by Mr. Fitch. This 
article is presented more as food for thought than a practical remedy for the radiation ill. 

The circuits however are theoretically sound. 

IT has often been quoted that any form 
of coupling which allows signals to pass 
from the aerial to the radio receiver 
will also allow radio frequency currents 
generated by the receiver to pass out 

into the aerial system. Therefore several 
forms of blocking tube arrangements have 
been devised, the purpose of these tubes being 
to localize the oscillations generated by the 
receiver and prevent them from entering the 
aerial. As such systems require an extra 
tube for blocking purposes, the owners of 

13 

fig. 1 
A regenerative receiver using two tuned dr- 
cuits, one of which opposes the other thus 
preventing radio frequency currents gener- 
ated by the tube from flowing in the aerial 

circuit. 

single tube receivers, who no doubt cause 
most of the disturbance, do not care to 
double the expense of their set without in- 
creasing its receiving range. In order that 
the public will not be misled by these iron 
bound rules, three non- radiating, single tube, 
regenerative receiver circuits devised by the 
author will be described herewith. This 
should be enough proof that a blocking tube 
is unnecessary as a radiation preventer. 

Before describing these circuits it may be 
well to state that the process of regenerating 
into the antenna has the effect of decreasing 
its resistance. Thus, if an antenna has a 
radio frequency resistance of 30 ohms the 
current induced into this antenna by a pass- 
ing radio wave will be infinitely small. By 
regenerating into this antenna the resistance 
is apparently wiped out, with a vast increase 
in signal strength. In fact the apparent re- 
sistance may be reduced to zero or even less, 
in which case the oscillations set up in the 
antenna by the passing wave continue flowing, 
and an oscillating current is generated by the 
receiver. Here is where the trouble begins. 

Waves are radiated from the antenna and 
cause interference in the neighborhood. But 
if we do not regenerate into the antenna, 
which will be the case when using the fol- 
lowing circuits, or when using any of the 
present blocking tube methods, the antenna 
resistance remains high and the signals are 
considerably weakened. Therefore, those 
who contemplate building a non -radiating re- 
generative receiver, are warned in advance 
that the results which will be obtained from 
it will be very poor compared with the 
results possible if the non -radiating feature 
were eliminated. In giving these circuits, 
therefore, it is with the idea that they will 
be used as demonstrations to point out the 
fact that all present non -radiating schemes 
are inefficient from a practical standpoint, 
and to emphasize the following fact : A 
radiation eliminator, to be practical, efficient 

and a commercial success, must not prevent 
regeneration into the antenna. Instead, it 
should allow regeneration to take place in the 
antenna system up to a point where oscilla- 
tion is just about to start, and then, automatic- 
ally stop any further regeneration. There is 
no such circuit or device in existence today, 
to the best of the writer's knowledge. Ex- 
perimenters should concentrate their efforts 
on such a system, and not try to devise a 
system that entirely prevents regeneration 
into the antenna. If we do not regenerate 
into the antenna, but into some local tuned 
circuit that already has a low radio frequency 
resistance, as is the case with the following 
circuits and those employing blocking tubes, 
the signal strength will be increased only 
slightly. A simple single tube circuit that 
will allow regeneration into the antenna up 
to a point just before oscillation begins but 
no further, is the only practical solution of 
the problem. Otherwise it will require two 
or three stages of radio frequency amplifica- 
tion to make up for the loss. 

CIRCUIT NO. I 
This circuit is the first devised by the 

writer and is a very effective non -radiating 
regenerative one. Except for The addition of 
coils L, and L. and condenser C3, it is the 
standard double circuit arrangement. The 
signal current is transferred from L, to L 
where it is impressed on the grid of the 
tube and repeated in the plate circuit and 
fed back or regenerated by means of the 
tickler T. Coil L. is exactly symmetrical 
to coil L, and is wound on the same tube 

fig. 2 
In this circuit radiation is prevented by con- 
necting the tuning circuit to the nodal point 

of the regenerative circuit. 

and equidistant from the tickler T. The 
action is as follows : When the circuit is 
oscillating, current is fed from T into both 
tuned circuits 1 and 2. From circuit 1 cur- 
rent passes into the antenna circuit via L,. 
From circuit 2 current also passes into the 
antenna circuit via L3. But L. and L, are 
wound so as to oppose each other and con- 
sequently the currents neutralize and none 
flows into the aerial circuit. Circuit 2 does 
not prevent the signal current from passing 
to the tube via circuit I, but does prevent 
current generated by the tube from passing 
into the antenna. In this circuit the two 
condensers C. and C, must be adjusted sim- 
ultaneously and must be mounted on the 
same shaft so as to be controlled by one 
knob. Otherwise radiation is not necessarily 
eliminated. 

When the circuits are correctly balanced, 
a simple test is to tune in the carrier wave 
of a station and then touch the aerial con- 
nection with the finger. If the pitch of the 
carrier wave does not change, the aerial is 
not radiating. In an actual set built the 

radiation was not entirely eliminated, but 
considerably reduced. The amount of radia- 
tion depends upon the mechanical accuracy 
of the parts. There are now on the market 
double variable condensers, having two sets 
of rotary plates, that may be used in this 
circuit. 

CIRCUIT NO. 2 

Those who read about the Tropadyne cir- 
cuit in the August issue will recognize this 
circuit. Although used as a detector- oscil- 
lator, or frequency changer, in the above 
Super- Heterodyne, it makes a very good 
single tube non -radiating regenerative re- 
ceiver. The action is as follows : The sig- 
nal current induced into tuned circuit 1 

passes through grid condenser C to the nodal 
point of circuit 2. The current divides here, 
charging both sides of condenser C. to the 
same polarity and hence induces no current 
in circuit 2. As the signal current is im- 
pressed on the grid, it is repeated in the plate 
circuit and fed back by means of tickler T 
to circuit 2 and amplified by regeneration. 
Should oscillations be generated in circuit 2, 
none flows in circuit 1 and the antenna cir- 
cuit, as the potential difference between the 
nodal point of circuit 2 and the filament F 
always remains constant. Resistance R 
should equal the grid to filament resistance 
of the tube. It is necessary that circuit 1 

and circuit 2 be in non -inductive relation with 
each other. The two condensers may be 
controlled separately. 

This circuit is very easy to build and to 
tune, but is more valuable as a first detector 
and oscillator in a Super- Heterodyne than as 
a non -radiating receiver, as it eliminates one 
tube in the Super- Heterodyne. 

CIRCUIT NO. 3 

This circuit is a very interesting one in 
that a new kind of aerial is used. As shown 
in the diagram, the aerial consists of two 
wires placed close together, and for this pur- 
pose a twisted lamp cord is recommended. 
The condensers C. and C. must be mounted 
on the one shaft so as to be controlled by 
one knob. The ground is connected to the 
center of coil L. The action is as follows : 

The signal current flows in both wires of 
the aerial in the same direction and is im- 
pressed on the grid of the tube. It is then 
repeated in the plate circuit and fed back 
by means of tickler T to coil L and ampli- 
fied by regeneration. Should oscillations 
start, the oscillating current induced in L 
flows in the two aerial wires in opposite 

(Continued on page 570) 

A double antenna is used in this circuit. 
The signal current passes through both wires 
in the same direction whereas local oscilla- 
tions pass in opposite directions and 

neutralize. 
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Awards of the $50 Radio Wrinkle Contest 
ir- 

INNER HORN 

2 Required 
of each 

B. -.1 2 .- 
OUTER SHELL 

Back _ - 
I Required 

N 

Top 4 Bottom 
-2 Required 

A 

Sides 
2 Required 

Material 
.1. Spruce or 

white pine 

These 4 sound posts 
should be cut to fit. -, 

Construction details of a simple form of loud speaker built up of straight grained spruce board. 

First Prize 
A REAL LOUD SPEAKER FOR THE 

MAN WHO MAKES HIS OWN 
By JESSE J. HIPPLE 

The loud speaker, herein described, was 
designed and perfected by a man long expe- 
rienced in the construction of sound pro- 
ducing instruments. The volume and qual- 
ity do not depend on a megaphonic action 
but rather upon the vibrations set up by 
the speaker itself. 

The secret of the excellent quality of 
this speaker is the bridges, similar in action 
to the sound posts of the violin, which 
attach the inner horn to the outer shell of 
the speaker. 

The choice of construction material is 

vital to the success of the finished product. 
The loud speaker in possession of the writer 
is constructed of clear, straight grained 
spruce. While it is true that some of the 
veneer panels will give fair results, the wood 
of the spruce or pine will prove best. 

The first step is to lay out a full scale 
plan of the parts of the speaker, then cut 
the material to be used, exactly to size. The 
parts should then be assembled, coating each 
joint with good strong glue and making 
them fast with small brads. 

When the complete instrument has been 
assembled, let it dry for a day and then give 
the interior two or three coats of good 
shellac. 

The speaker can then be placed in an 
appropriate cabinet and a fancy grill for the 
front cut out with a jig saw. 

Any type of speaker unit can be used and 
the builder will have to construct the inner 
horn to suit the type of unit he intends 
to use. 

This speaker surpasses in quality any that 
has been put on the market to date and 
the volume depends upon the unit employed. 

Second Prize 
AN AID IN COIL WINDING 

By JULIAN L. WILHELMI 
When winding inductance coils, using the 

conventional small gauge cotton or silk cov- 
ered wire, which is usually purchased in 
quarter to one pound spools, it has always 
been a problem to straighten the wire and 
also to keep it tight so that a smooth neat 
winding job can be done. Therefore, I con- 
structed the following handy and inexpen- 

sive device that I find to be most convenient 
and particularly handy for bank winding. 
The accompanying diagram shows the entire 
construction of this device and very little 
description is necessary. All that is re- 
quired are six porcelain knobs such as are 
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Prize Winners 
First Prize $25 

A REAL LOUD SPEAKER FOR 
THE MAN WHO MAKES 

HIS OWN 
By JESSE J. RIPPLE 

2537 Bedford Ave., 
Brooklyn, N. Y. 

Second Prize $15 
AN AID IN COIL WINDING 

By JU1IA.NS 
L. 

WILHELMI 
Kankakee, Ill. 

Third Prize $10 
USING A LOOP WITH AN UN- 

TUNED PRIMARY 
By H. A. EVEREST 
1032 N. Ogden Drive, 
Los Angeles, Calif. 
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used in house wiring and a small piece of 
board. These porcelain knobs are loosely 
nailed to the board in the arrangement shown. 
The nail should not be driven in tightly 
as it is necessary for the porcelain knobs 
to turn freely. The spool of wire is mounted 
in the same manner on one end of the board 
and the wire is run around from insulator 
to insulator. It will be found that this 
scheme will keep the wire tight and at the 
same time will straighten out any kinks or 
bends that it may have. If the experi- 
menter has a great deal of coil winding to 
do he will find that this scheme greatly 

A simple contrivance which will materially 
assist in winding coils. 

facilitates winding and will enable him to 
make a mach neater appearing coil. 

Third Prize 
USING A LOOP WITH AN 

UNTUNED PRIMARY 
By H. A. EVEREST 

Any receiver designed for a loop would 
naturally give much superior results if it 
could be employed with an antenna and 
ground. Most of the loop receivers on the 
market, however, can be used with a loop 
only unless a separate tuning unit is em- 
ployed. Such a tuning unit is, in a majority 
of cases, inconvenient, and for this reason 
the benefit of an outdoor antenna must be 
dispensed with. The obvious solution to 
this problem is to wind a primary coil 
directly on the loop frame in inductive rela- 
tion to the loop winding. This primary 
winding will consist of about three turns of 
fairly heavy stranded wire wound on the 
frame of the loop inside of the loop proper. 
This winding should be from 1 to 3 inches 
from the loop winding, depending upon the 
degree of selectivity desired. The further 
this winding is removed from the loop the 
greater the degree of selectivity but the 
weaker the signal. This primary winding 
may be connected directly to the antenna 
and ground and the loop is connected to the 
set in the ordinary manner. It will be 
found that the signal strength will be 
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Here is a good stunt The extra winding on 
the inside of the loop frame functions as an 

untuned antenna circuit 

greatly increased over that obtained when 
using the loop alone and practically the 
same dial reading will be had in either 
case. Sometimes greater signal strength 
will be had by using six or seven turns on 
this primary winding and connecting a fixed 
condenser of .00025 mfd. capacity in the 
antenna circuit. 

A CLEVER SWITCH LOCK 
A very simple and easy way to make a 

switch lock for the "A battery line is to 
use an ordinary telephone jack. This jack 
is slightly reconstructed and is placed on the 
panel in any convenient position. It has the 
same outward appearance as any other jack. 
but the set cannot be put in operation unless 
the proper key is inserted. An ordinary 
double circuit jack is obtained and the two 
middle springs removed. Cut a strip of 
brass or fibre (Fig. A) / inch wide, 2/ 
inches long and 1/16 inch thick. At one 
end drill two holes to correspond to those 
on the insulating blocks of the jack. As- 
semble the jack again so that the strip A 
comes in the center of the plug hole. It 
is now evident that a plug cannot be in- 
serted in the jack unless it is slotted. The 
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key is made from a piece of % inch brass 
rod 1g inches long. A slot should now 
be cut in one end of this rod 1/16 inch 
wide and 34 inch long. This slot should 
be cut so that when the rod is inserted in 
the jack, the strip A will be in line with it. 

Strip Ä', 
44),,,na), toÄ" 

, to tubes 

1~ 4--i_J. 
oe b . .; 7 F ireq 

I v ir so yo d 

fig.A 

This filament switch requires a special key - 
plug to close the circuit. Other plugs will 

not fit the jack. 

This end of the rod should also be rounded 
with a file so that it may be easily inserted. 
Be sure that the key, when inserted, short 
circuits the two springs of the jack, other- 
wise the "A" battery circuit will not be 
complete. A knob of some sort may be 
placed on the unslotted end to give it a 
neater appearance or a hole may be bored 
in this end so that it may be carried on a 
key ring. 

Contributed by Herbert Froscll. 

SMALL SOLDERING IRON 
HEATER 

If the experimenter does not possess an 
electric soldering iron, he finds it a great 
inconvenience to heat his iron on the gas 
range in the kitchen. This trouble can be 
eliminated by constructing a small soldering 
iron heater which can be used anywhere 
there is a gas supply. To construct this 
heater, it will be necessary to procure a 
Welsbach Thrift Burner from the 5 and 10 
cent or hardware store. With a file or hack- 
saw carefully cut the top off, as shown by 
the dotted line in the diagram. An old gas 
light bracket should be obtained, mounted 
on a board and the Welsbach burner screwed 
into it. A rubber tube may lead from the 
burner to the nearest gas jet. The gas is 
turned on full and the burner lighted. If it 

Wood B /oc t to gas 
A good soldering iron heater constructed 

from a Welsbach burner. 

flashes back, that is, lights at the bottom, 
the gas should be turned off and the top of 
the burner should be squeezed together 
slightly with a pair of pliers. It may take 
a few trials to obtain the right size of the 
opening for best results. It is operating 
correctly when a roaring blue flame is ob- 
tained. A support for the iron consisting 
of a piece of stiff wire may also be mounted 
on the wooden block. It will be found that 
this burner is very efficient and heats a 
small soldering iron quickly. 

Contributed by Walter A. Troup. 

A FIXED CRYSTAL DETECTOR 
A dependable crystal detector requiring no 

adjustment can be assembled from the fol- 
lowing materials. Two upholstery or thumb 
tacks, two binding posts, two pieces of bake- 
lite or other good insulating material, a 
length of hard drawn copper wire for clips 
and a small piece of crystal. Any good 
crystal will do, but perhaps best results will 
be obtained if the crystal is of the syn- 
thetic "all sensitive" variety. One piece of 
bakelite should be at least 1% inches long 
and about % of an inch square. This piece 
is drilled lengthwise through the center with 
a small drill of a size to snugly accommo- 
date the two thumb tacks. One tack is 
inserted in this hole to within about 3/16 
of an inch of the center. The crystal should 
now be pounded to fine grains and 3 of 
an inch of them poured into the hole from 
the opposite end. The second tack should 
now be inserted in this end so that the 
crystal grains make contact between the 
points of both tacks. A mounting for this 
crystal detector may easily be made from 

Cartridge á"z4 x 

Base l " "XIB" 

Cross section of cartridge 

A cartridge form of fixed crystal detector 
especially adaptable to reflex receivers. 

the copper wire and may take the form 
shown in the diagram. This type of detector 
will prove both sensitive and stable and may 
be used successfully in a reflex circuit. 

Contributed by E. Lambert McDonald 

A HANDY WIRE SKINNER 
When using a knife to remove the in- 

sulation from a cotton or rubber covered 
wire it often results in a cut finger. Also, 
if this work is not done carefully, it is 
possible that a small fragment of copper in 
the shape of a splinter will be run into 
the hand. Herein is described a little device 
which will safely and easily remove the in- 
sulation from any size wire. All that is 
required is a strip of spring brass 1/16 of 
an inch thick, 10 inches long, and 1% inches 
wide. This piece of brass should be bent 
into the shape shown in the diagram. The 
two edges of the wire scraper should then 
be sharpened on one side only. To use this 
device it is held in the hand and the jaws 
forced together over the wire so that it cuts 
through the insulation. It is now pulled 
towards the end of the wire and if neces- 
sary the operation is repeated two or three 
times until all of the insulation is removed. 
This little instrument will prove extremely 
efficient in removing the insulation from 
heavy rubber covered wire. 

Contributed by T. J. Hacker. 

An excellent wire skinner made from a thick 
piece of spring brass. 

Radio News for October, 1924 

IMPROVED SWITCH STOPS 
Switch stops are mighty cheap, but they 

can, however, be considerably improved, as 
there are several faults with the ones now 
on the market. Herein is described a system 
of constructing switch points which will 

A neat switch stop made from a piece of sheet metal and fitted around the switch point. 

prove extremely simple and efficient as stops. 
They can be made of thin sheet brass, cop- 
per or tin and require but a few moments 
to make them, and when made properly they 
will not detract from the appearance of any 
set. The idea is (as may best be seen by 
the drawings) to cut a thin piece of metal 
so that it is as wide as the head of the 
switch points are high, and as long as the circumference of the points. A place should 
be left in the center, bulging up in the 
shape of a semicircle. The piece of brass 
should now be bent tightly around the switch 
point where the stop is required. These switch stops will be found very neat in ap- pearance, can be put on without drilling 
holes in the panel and can be removed at any time so that the switch point may be cleaned or the tension of the switch lever adjusted. 

Contributed by Watson Brown. 

INCREASING THE EFFICIENCY OF 
THE ANTENNA INSULATOR 

No matter how efficient an insulator is in dry weather its efficiency will always mate- rially decrease in rain or snow. This is particularly the case of the common ball type insulator. For a number of years I have 
been using a scheme to protect the insula- 
tors on my antenna which has proved ex- 
tremely efficient. This simply consists of 

Tn Can Guy wire 

Aeria/ wire 

A protector for the outdoor aerial insulators. 

covering the insulator with a tin can as 
shown in the illustration. This can should 
be of such size that there is at least 3 of 
an inch clearance on either side of the 
insulator, and it should be placed so that the 
opening is at the lower end. A hole is 
bored through one end of the tin can large 
enough to pass the insulator eye through 
and this hole should afterwards be entirely 
closed with solder. The can should also be 
painted inside and out to prevent rust and 
corrosion. This type of covering will keep 
the insulator fairly dry in the most severe 
weather and those weak signals will still be 
nicked up during heavy rain storms. 

Contributed by Royle B. T. Snow. 
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EVERY month we present here standard hook -ups which the Editors have tried out and which are known to give excellent results. This leaf has perforation 

marks on the left -hand margin and can be cut from the magazine and kept for further reference. These sheets can also be procured from us at the cost 

of Sc to pay for mailing charges. 
RADIO NEWS has also prepared a handsome heavy cardboard binder into which these sheets may be fastened. This binder will be sent to any address, 

prepaid on receipt of 20c. In time there will be enough sheets to make a good -sized volume containing all important hook -ups. Every year an alphabetical 

index will be published enumerating and classifying the various hook -ups. 
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Ha1ndy Reference Data for the Experimenter 

A single tube regenerative set employing 
loop aerial. 

Where an outside antenna is undesirable 
and only one tube is to be employed, it is 

sometimes possible to use a loop when quite 
near a broadcast station. The circuit for 
this arrangement is shown in diagram 45. 

The tuner and tickler may be of any stand- 
ard form such as a variocoupler, honeycomb 
or spider -web coils. If a variocoupler is 

employed, it will be necessary to use 35 

turns of the outside winding as the second- 
ary. A separate primary winding may then 
be wound directly over the secondary and 
should consist of 25 turns tapped every five 

turns. The condenser Cl may be of .0005 
or .001 mfd. capacity. The condenser C2 
which tunes the secondary circuit should be 
.0005 mfd. capacity. The rotor of the coup- 
ler is, of course, used as the tickler. 

a 

A novel one tube loop receiver. 

In diagram 46 is shown another one -tube 
loop receiver. Two loops are used in this 
circuit, one as the tuner and the other for 
regeneration, in the plate circuit. The tuner 
is the larger . loop consisting of 12 turns of 
wire on a 2 -foot frame. As shown 
in the diagram, the plate loop is placed in 

the center of the larger loop and is so 

arranged that it can be rotated similar to 
an ordinary tickler coil. The number of 
turns in this loop is not critical, being in 

the neighborhood of 15. If desired, this 
loop may be of the same size as the other 
and arranged so that the distance between it 
and the other one may be varied. Tuning 
is accomplished ill this circuit by means of 
the condenser Cl, which is of .0005 mfd. 
capacity. A by -pass condenser will usually 
be found necessary in this circuit and is 
shown as C2. 

A circuit employing a wave trap. 

In circuit 47 is shown a standard regen- 
erative receiver with the addition of a wave 
trap in the antenna circuit. This wave trap 
is composed of a fixed inductance L, shunted 
by a variable condenser C. The fixed induc- 
tance may he a honeycomb coil of 50 or 75 

turns or, if desired, it may be constructed by 

winding 45 turns of No. 24 S.C.C. wire on a 

three inch tube. The variable condenser is 

of the 23 plate variety and has a capacity of 
.0005 mfd. When it is desired to eliminate 
the interfering station the variable condenser 
should be adjusted until its signal strength 
is at a minimum or until entirely wiped out. 

MTH 

C 

Ill 

A circuit using a coupled wave trap. 

Another type of wave trap which will 
prove extremely efficient and which can be 
incorporated directly in the receiver is shown 
in diagram 48. This wave trap consists of 
a primary and a secondary coil, the second- 
ary being shunted by a variable condenser. 
The secondary consists of 45 turns of No. 
22 S.C.C. wire wound on a tube three inches 
in diameter. The primary consists of 10 

turns of the same size wound directly over 
the secondary and separated from it by a 
single layer of cardboard. The variable 
condenser C is of .0005 mfd. capacity. The 
primary of the wave trap is inserted in the 
grid circuit of the receiver. 

e 
Circuit system for eliminating interference. 

In circuit No. 49 is shown another method 
of eliminating interference. This consists of 
a variable inductance, L, in series with a 
variable condenser, C, connected from the 
antenna to the plate of the tube. In this 
case it will be necessary to employ a variable 
condenser, Cl, in the antenna circuit. This 
condenser may be of .0005 or .001 mfd. ca- 
pacity. The inductance, L, may consist of 
50 turns of No. 22 S.C.C. wire wound on 
a tube three inches in diameter and tapped 
every 10 turns. The variable condenser may 
be of .0005 mfd. capacity. If desired, regen- 
eration may be obtained by inserting a vari- 
ometer of standard size in the plate circuit 
of the vacuum tube at the point marked X. 

A "B battery -less circuit. 

In circuit No. 50 we have a receiver which 
operates fairly well without a "B battery. 
This receiver is of the single circuit type 
using a variocoupler for tuning. The con- 
denser, Cl, may be either .0005 or .001 mfd. 
capacity. The secondary of the variocoupler 
is in the plate circuit of the detector tube 
for regeneration and should contain at least 
80 turns of wire. As no "B battery is 

used the phones are connected directly to the 
positive lead of the "A battery. A variable 
grid leak of from one to five megohms re- 
sistance will be found advisable and should 
be connected directly from the grid to the 
positive terminal of the "A" battery. The 
grid condenser, C, may be of .00025 or .0005 

mfd. capacity. 
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A circuit incorporating one stage of audio frequency amplification, for volume. 

Where greater volume is desired, one 
stage of audio frequency amplification may 
be added to practically any detector circuit, 
and a diagram through which this is ac- 
complished is shown in No. 51. It will 
be noticed that this one stage of audio 
frequency amplification is used in conjunc- 
tion with a standard three circuit regenera- 
tive receiver. An audio -frequency trans- 
former must be employed as shown at T. 
The primary of this transformer is con- 
nected in the plate circuit of the detector 
tube in place of the phones. It is recom- 
mended that a transformer with a ratio of 
not higher than 5 to 1 be employed as other- 
wise distortion is liable to occur. A hard 
or amplifying tube such as a UV -201A or 
a C -301A must be employed as the ampli- 
fier. For best results it would also be nec- 
essary to use a higher plate voltage on this 
tube. As a rule 45 volts will be sufficient 
for one stage of amplification and this is 
obtained by connecting two 22% -volt "B" 
batteries in series. 

It is almost impossible to obtain an audio - 
frequency transformer that will not distort 
to some extent and for this reason a resist- 

is connected from the grid of the tube to 
the negative of the "A" battery. 

In diagram 53 is shown another system of 
providing distortionless amplification. In- 
stead of a resistance a choke coil is em- 

1-3 meg. 
wNnn 

and 9 inch in diameter. In winding it will 
prove best to separate every two or three 
layers of wire with a piece of waxed paper. 
If an old audio frequency transformer which 
is burned out happens to be lying about, the 
secondary will function very well as this 
choke coil. The grid condenser shown in this 
diagram at C should be of approximately 
.01 mfd. capacity. The grid leak connected 
from the grid to the negative filament should 
be from one to three megohms, best deter- 
mined by experiment. A hard or amplifying 
tube must, of course, be used in this circuit 
and a "B" battery voltage from 60 to 90 
is recommended. This type of amplification 
has been shown with a standard three circuit 
regenerative receiver, but it may be used 
with practically any circuit. Although it 
will not produce the same volume of sound 
as an amplifier using an audio -frequency 
transformer, it will, nevertheless, give suffi- 
cient volume to operate a loud speaker when 
fairly close to a broadcast station. 

It is sometimes undesirable to use a 
stage of audio frequency amplification when 

.00025 

775005 
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A circuit incorporating one stage of resistance coupled audio frequency amplification. 

ployed and is shown at X. If desired, this 
choke coil may be constructed by winding 

A choke coil audio frequency amplifier connected to the usual form of receiving circuit. 

ance coupled amplifier is sometimes made 
use of. However, since a resistance coupled 
amplifier will only give about 2/3 the am- 
plification delivered by a transformer, it is 
not generally used for one stage. A circuit 
using resistance coupling is given in diagram 
52. It is shown in conjunction with a three 
circuit regenerative receiver, although any 
type of receiver may be employed. The re- 
sistance shown at R should be of the non- 
inductive type and of a value of 50,000 
ohms. It will usually be found necessary 
to use a higher "B" battery voltage with 
resistance coupling than with transformer. 
A grid condenser will also be required in the 
grid circuit of the amplifying tube as shown 
at C so that the "B" battery voltage will 
not be impressed upon the grid. The capac- 
ity of this condenser is not critical and may 
be from .006 to 1 mfd. As an amplifying 
tube must be operated with a negative poten- 
tial upon the grid a grid leak of one megohm 

5,460 turns of No. 34 S.S.C. wire in 14 
layers on an iron wire core 3t /a inches long 

the ear phones are employed and some means 
must be used so that the phones may be 
plugged in on the detector alone and the 
amplifier disconnected from the circuit. In 
diagram 54 is shown how this is accom- 
plished by means of a double circuit jack. 
This type of jack has two outside and two 
inside springs which normally make contact 
with each other. However, when a phone 
plug is inserted the two outside springs dis- 
connect from the two on the inside, thereby 
breaking this part of the circuit and allow- 
ing the current to flow through the phones 
instead of the primary of the audio -fre- 
quency transformer. A single circuit jack 
is connected in the plate circuit of the am- 
plifying tube so that the phones may be 
connected at this point when desired. In this 
circuit, the audio stage is shown in conjunc- 
tion with the untuned primary receiver de- 
scribed in diagram 28 in the August issue. 
It may be necessary to connect a by -pass con- 
denser of .0005 mfd. or .001 mfd. capacity 
in the position shown at Cl. 

MANN 

Jpcf 
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A detector and single stage audio frequency amplifier circuit employing phone jacks. 
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HOW TO ELIMINATE INTER- 
FERENCE 

Radio Editor, 
International Paper Monthly, 
100 East 42d Street, 
New York City. 

Dear Sir: I have read in this morning's 
Times that our local broadcast station is to 
multiply its power by 10. As I am only a 
mile away from this station, will you kindly 
advise me as to the best methods to be used 
in restraining the impact. Will a shorter 
atrial help? Thanking you in advance, I am, 

Yours very truly, 
H. J. BARRELL. 

Mr. H. I. Barrel, 
Engineering Department, 
International Paper Company, 
100 East 42d Street, 
New York City. 

Dear Sir: Your problem is indeed a dif- 
ficult one. We have submitted it to the best 
radio talent in the Company and suggest the 
following : 

1. It will be necessary for you to remove 
the set to the cellar. 

2. The set should be bolted to a very rigid 
table which in turn should be bolted to the 
floor. 

3. To prevent end movements. guy wires 
should be strung wherever possible and tight- 
ened by means of turnbuckles. 

4. A trap -door built of a 2 -inch plank 
should be hung over the cellar window as 
shown in the accompanying sketch. 

5. A barricade of 6 -inch 1 -beams and sand 

`r'OR THE BOUDOIR, MY DEAR 
From the July 13, 

1924, edition of the 
New York American 
we learn that Poster & 
Company, panel special- 
ists, "have already pre- 
pared a Neutroflex 
panel of bakelite all 
FRILLED, neatly en- 
graved and highly 

polished." We take it that the trade has 
come to the point where it is both necessary 
and highly profitable to cater to the fair sex. 
No doubt there will be embroidered vario- 
meters on the market in the near future. 

Contributed by John Chareland. 

A CATALOG WHAT AM! 
By all means read the 

classified advertisement 
of the Radio Specialty 
Co. in the August issue 
of RAnlo NEws. They 
say, "Diagrams will be 
found in the great 
'Rasco' catalog, 
WHICH CONTAINS 

RAW MATERIALS AND PARTS IN A 
GREATER PROFUSION THAN ANY 
OTHER CATALOG. 15c in stamps or coin 
will bring the catalog to you." I have 
sent for several of the catalogs mentioned 
and I hope to receive enough material so 
that I may make a set without additional 
cost. 

Contributed by Frederick Attwood. 

YOU CAN'T GO WRONG WITH 
THIS SET 

The classified ad. sec- 
tion of the Telegram 
Ind Evening Mail New 
York) for Saturday, 
July 12, 1924, carried 
the following : "5- 
TUBE ATWATER 
KENT, COMPLETE, 
WITH MUSIC 
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Radio Humor 

aed+çv 
The famous Interference Eliminator worked out by the Radio Editor of 

Paper Monthly. Try this on your set. 

bags should then be constructed for the pur- 
pose of absorbing the first impact of the 
radio waves. An extra strong bedspring bolt- 
ed to the face of the barricade and covered 
with heavy planking may help. 

6. The mouth of the loud speaker should 
be covered with planking. 

7. For an aerial we would suggest an um- 
brella which may be closed to increase se- 
lectivity. 

Radiotics 
1rurrnmrrrmrum m,mil o,mm,mummo,,,,,,,,mummy. ,111111TM 

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 
newspaper or magazine is submitted. Never 
mutilate clippings by underlining the mis- 
print. We shall pay $2.00 for each RA- 
DIOTIC accepted and printed here. A few 
humorous lines from each correspondent 
should accompany each RADIOTIC. The 
most humorous ones will be printed. Ad- 
dress all RADIOTICS to 

Editor RADIOTIC DEPARTMENT, 
c/o Radio News 

MASTER." From experience we know that 
most radio sets require lessons in "reproduc- 
tion." What could be sweeter than a music 
master ? Training radio sets ought to be a 
good business. 

Contributed by B. F. Corbet. 

BUT LAST NIGHT, ON THE LOOP, 
DEAR, I PLAYED IT BEST OF ALL 

Now we know radio 
sets are human. The 
Marvel Radio Specialty 
Company advertises, in 
the August issue of 
RADIO NEWS, a number 

. s of "vacation specials" 
r f - ' among which is the fol- 

lowing : "$125 5 -TUBE 
NEUTRODYNE, CAN PLAY ON 
LOOP IF DESIRED ... $55" Possibly 
it is a young one that likes to frolic, or has 
it the intentions of a harpist ? At any rate, 
if you don't desire it, the Neutrodyne will 
no doubt play elsewhere. 

Contributed by E. Rypinski. 

IF YOU PLEASE, MIXED WITH 
WHAT? 

A poor radio fan is bothered by a very 
loud howl in his set. Whereupon our es- 
teemed authority, the Boston Post. advises 
him under date of July 3, 1924, to use a 
"1 -3 meg. MIXED GRID LEAK." It would 
be interesting to know just what ingredients 

the International 

8. All bus bar wiring should be removed 
from the set and a special wire having an 
extremely high melting point and small di- 
ameter substituted. (On second consideration 
we would suggest that the wiring be left 
out due to the fire hazard.) 

9. To prevent personal danger the operator 
should wear lineman's gloves and stand on a 
rubber mat. 

(Continued on page 518) 

the writer had in mind. 
Perhaps it was his view 
that a combination of 
cyanide, Paris Green 
and corrosive sublimate 
would be calculated to 
cause said howl to lie 
down and die. But who 
can guarantee that such 
a material and worldly fate would success- 
fully annihilate an undesirable noise in a 

radio set? 
Contributed by Alexis M. Russell. 

SLOE GIN OR THE TOWER OF 
BABLE? 

At last a real Radiotic ! 

But for the love of 
Mike, what's it all 
about? It appeared in 
the June 26, 1924 edition 
of the Philadelphia 
Inquirer in the follow- 
ing form, under a head- 
ing "Answers in Brief." 

`LOUIS MANN -If you take the photo- 
graph on the plate of a WD -12 tube. The 
22V2 volt issue of the Inquirer to an up -to- 
date radio store, someone there should be 

able to tell you the name of the manufac- 
turer." Someone must be coocoo. That 
221/2 volt issue of the Inquirer must have had 
some kick to it. But as for taking a photo 
on the plate of a WD -12 tube ... ! 

Contributed by C. W. Driver. 

KEEP AWAY FROM CHICAGO! 
This hot one was 

taken from the Radio 
Section of the Chicago 
Daily News. issue of 
May 10, 1924, and is 
certainly enlightening. 
"There are 7,000,000 
radiating regenerative 
sets in the country, 
8,000,000 of which ARE BEING IM- 
PROPERLY TUNED EVERY NIGHT 

(Continued on page 522) 
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Correspondence from Readers 
CONCERNING RADIO DEALERS 

Editor, RADIO NEws : 

I have been noticing the complaints of 
customers against dealers regarding the poor 
service given them, that have been published 
in your columns. Since I am slightly acquaint- 
ed with both sides of the story I have de- 
cided to radiate a few tube squeals. 

It must be remembered that radio is a 
new science and even our best experts often 
get marooned. About the only way a dealer 
in radio gets his knowledge is through his 
customers. If he . would listen to the 
high pressure salesmen now on the road his 
shelves would be stocked with almost worth- 
less junk. One of the best guides for the 
dealer and customer is the monthly copy of 
RADIO NEWS, which carries the regular 
list of Laboratory Tested Apparatus, Ques- 
tions & Answers, latest discoveries by well 
known experts as well as the most popular 
and efficient apparatus as offered by manu- 
facturers or distributors. A better co -oper- 
ation is needed between the manufacturer, 
wholesaler and dealer, as I only know of one 
wholesaler at this time who sells with the 
guarantee of "Satisfaction or money re- 
funded" and I am glad to say he carries 
space in RADIO NEWS. If the dealer can 
only get the guarantee against poor work- 
manship and materials from the wholesaler 
how can he guarantee "satisfaction or money 
refunded" to his customers with the new 
apparatus coming on the market daily? 

Perhaps, after reading the above you will 
think all apparatus "ought to go right off" 
after being hooked up. One of the manu- 
facturer's worst enemies is improper connec- 
tions. for if the set doesn't work the parts 
are usually blamed. 

Fully 95 per cent. of failures are caused by 
this enemy. If the set is an assembled one 
perhaps the instruments are unmatched or 
acid core solder was used in soldering con- 
nections. For the set to operate satisfac- 
torily all the parts must be matched the same 
as the parts of an automobile or any other 
machine. If you are a beginner and have 
no one to assist you in choosing the right 
apparatus, by all means buy the parts from 
a reliable company which has a service de- 
partment to help when you get "stuck" and 
better yet buy all the parts you can, which 
are made by one company and you will be 
sure of getting matched parts. 

ALVIE HARDING, 

Eldon, Iowa. 

REDUCING RADIATION 
INTERFERENCE 

Editor, RADIO NEWS: 
Your prize offer in connection with radia- 

tion elimination interests me and I believe it 
will do a certain amount of good, but if the 
correct device is found it will require laws 
to force its use, for I find there are only 
too many who do not care a hoot for spoil- 
ing the other fellow's concert. 

I have experimented in radio for a long 
time and have several different sets of my 
own invention, but the better and more sensi- 
tive I make a set the more it will pick up 
the howls from the regenerative sets. How 
I overcame this may interest your readers. 

I live on the top floor of a three -story 
building in a congested part of a city in 
what may be called a regular dead spot for 
radio, but after considerable experimenting 
I managed to put up an aerial that would 
bring in the concerts by using four wires 
100 feet long, about 40 feet above the roof. 
But, as I say, it also brought in the howls so 
very badly that I was forced to wait until the 

wee small hours in order to get a decent 
concert -just a case of sticking it out longer 
than the howler. 

I had a good ground on a water pipe, but 
so had the howler ; therefore, all the sets 
were connected through the pipe. No won- 
der I got the howl. I tried out a counter- 
poise built fan shape 10 feet above the roof 
and 30 feet under my aerial and the re- 
sults were surprising, for, while I still get 
the whistle slightly, it is so diminuitive as 
not to bother. I have been able to pick up 
many low- powered stations I could not get 
before and the volume is far better. 

The counterpoise consists of 10 wires 
about 60 feet long. 

I suppose if everyone built a counterpoise 
we would get back to the same old condi- 
tions and there would be a law enacted in 

40 Non -Technical 
Radio Articles 

every month for the beginne:, 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 adio 
section of SCIENCE & INVENTION is 
so good that many RADIO NEWS readers 
buy it solely for this feature alone. 

List of Radio Articles 
Appearing in the October 

Issue of 
"Science and Invention" 

How to Make a Short Wave Set 
-By R. A. Marcy. 

An Exceptional Portable Loop Set. 
New Solodyne Circuits. 
Crystodyne -The Newest Sensation. 
Building a Two -Stage Amplifier. 
Latest Radio Photos. 
Radio Tube Data. 
Radio Oracle. 
Radio Wrinkles- Bushels of them. 
Broadcast Calls- Revised to Date. 

both the U. S. and Canada forbidding the 
use of them with radiating receivers. 

I should like to hear how others find a 
counterpoise in this connection ; it certainly 
has improved my reception 100 per cent. 

F. L. BELANGER, 
General Agent. B. & M. R. R.. 

Sherbrooke, Que., Canada. 

FROM A NAVY OPERATOR 
Editor, RADIO NEWS: 

Owing to my present location, I receive 
your publication about six weeks later than 
the majority of your readers. Still, after 
reading the published letter by Mr. E. A. 
Starkey of Saugus, Mass., in your March, 
1924, issue, I am moved to remonstrate. 

In the article, Mr. Starkey made several 
remarks concerning the general uselessness 
of what he terms "code stations." I presume 
that he means high power transcontinental 
and transoceanic stations, by his remark. 

That is like "looking a gift horse in 
the mouth," and I'm led to believe that he 
should feel highly elated at hearing anything 
aside from the "tinkle tinkle of a high 
pitched set, to the grinding crash of the 
deener toned code stations." 

What reason can Mr. Starkey give for the 
U. S. Government's actions in allotting the 
amateur a wave- length of 200 meters or 
less, and the broadcast stations their shorter 

waves? Simply to eliminate their interfering 
with stations handling the world's traffic. 

If Uncle Sam had considered the enter- 
tainment of the amateurs as of greater im- 
portance than the handling of commercial 
traffic, he would have restricted the latter 
stations, instead of the former. 

It must be remembered that this nation of 
ours has thousands of ships, both commer- 
cial and men -o' -war, with which communi- 
cation is limited to nothing but radio, by both 
commercial and Government stations. 

Of course, it would be very pleasant for 
the millions of fans, if these coastal stations, 
as well as ship installations, were to "pipe 
down" during concerts, but taking into con- 
sideration that these same concerts are on 
the air from 16 to 20 hours per day, which 
would leave but 4 to 8 hours for the "code 
stations" to get off their traffic to every 
nation on earth. 

Mention was also made of getting Hong- 
kong, Liverpool, and Etah Harbor. I won- 
der if perhaps these stations don't receive 
complaints concerning "tinkle tinkles," and 
"grinding crashes "? I know that one at 
Hongkong does, and suppose the others are 
bothered the same way. 

Perhaps Mr. Starkey has interviewed the 
Traffic Managers of a few of these stations, 
and in turn received the merry Hi Hi, which 
may account for his gentle razz in your 
columns. 

I get as much kick from tuning in a DX 
station, and enjoying a little music as the 
next fellow, but I can at least appreciate a 
gift, which is all it amounts to. Radio in 
the States, as well as elsewhere, is primarily 
for the purpose of communication, and sec- 
ondarily for pleasure, as reference to our 
Government's action during the world war 
will prove. 

Don't take me for an old salt who is 
prejudiced against present day radio. because 
I owned my own little spark coil before I 
became one of Uncle Sam's ops. but I sure 
hate to see the big stations razzed. 

L. D. Coss, U. S. N., 
U. S. S. Elcano, 

Shanghai, China. 

RADIO COMPANIES, PLEASE 
NOTE 

Editor, RADIO NEWS: 
It would be most highly appreciated if you 

would consider this letter for publication in 
RADIO NEWS. Some time ago I read a letter 
written by a chief radioman of the U. S. 
Navy, under the title of "The Wanderer." 
The author of this letter was seeking em- 
ployment pending his discharge from the 
navy and his letter was subsequently pub- 
lished in RADIO NEWS. There was also 
published a number of replies to his letter, 
offers of employment from various radio 
companies, etc. It is with this in view that 
I am submitting the following. 

I will be discharged from the United 
States Navy December 16, 1924, having 
completed eight years of honorable service 
as radioman 3rd, 2nd, 1st and acting chief 
radioman. My experience in this work 
has covered quite a broad field ; I do not 
believe there is any branch of radio work 
that I have not had experience in, also gen- 
eral electrical work. This includes the fol- 
lowing : Radio telegraph. all makes, all 
types and descriptions. both commercial and 
Navy radio apparatus. from the 200 k.w. 
high -powered arc down to the smallest of 
transmitters, usually the 5 -watt C.W. ; in- 
cluding high - frequency alternators 2 and 30 
k.w. arcs, 100 -watt tube sets, spark trans- 
mitters of all types and descriptions, both 
commercial and Navy. My experience in 
high -power work consisted of employment 

(Continued on Page 522) 
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ew Radio Paten 

VIBRATION TEST FOR TUBES 
(Patent No. 1,487,298, J. H. Venues. Filed Sept. 

5, 1919, issued March 18, 1924. Assigned to 
Western Electric Company.) 
METHOD OF, AND APPARATUS FOR, 

VIBRATION of electron tubes while connected 
in a circuit for observing any imperfections in 
the tube arising out of non -rigid mounting of the 
electrodes. . 

TRANSMITTER FOR RADIO CONTROL 
SIGNALS 

(Patent No. 1,488,114, J. H. Hammond, Jr. Filed 
Aug. 24, 1912 issued March 25, 1924.) 
RADIO TELEGRAPHY AND TELEPHONY 

in which the amplitude, or frequency. or both. of 
the transmitting energy may he periodically varied. 
A rotary condenser may be interposed in the 
antenna circuit and driven at a rate where the 
periodicity of the circuit is varied at a rate above 
the limits of audibility. The variation is secured 
in such manner that the time intensity curves shall 
be peaked and not flattened, whereby a true 
sinusoidal wave form may be produced at the 
receiver. 

NEW VALVE 
(Patent No. 1,488,337, H. Gernsback. Filed 

May 14, 1921, issued March 25, 1924.) 
ELECTRIC VALVE containing a filament 

heated to red or white incandescence in contact 
with the wall of a highly exhausted glass bulb. 
A remarkably high current is produced between 
the filament and an outside external electrode. 
The electronic flow is made to pass between the 
filament and the outside element, although these 
two elements are not in metallic contact. Under 
the heat of the filament the wall of the glass 
vessel becomes a conductor which allows the elec- 
tronic charges to pass. The tube is shown as 
applied to receiving circuits functioning as a 
rectifier. 

MODULATOR 
(Patent No. 1,488,489, J. C. Gabriel. Filed Dec. 

23 1920, issued April 1, 1924. Assigned to 
Western Electric Company.) 
WAVE MODULATING at a radio transmis- 

sion station. The invention consists in the pro- 
vision of means for connecting a signaling wave 
device to a modulating device in two ways, each 
of which produce modulation and which together 
co- operate to modulate more effectively. The sig- 
nal controlling device operates directly thereon 
through the agency of an intermediate variable 
impedance device or system of variable impedance 
devices such as several discharge tubes arranged 
to rectify several phases of alternating current and 
impress the combined rectified current on the 
modulating device. As a result of the unidirec- 
tional conductivity of the variable impedance tubes 
the current is variably rectified in accordance with 
the signals, and the resulting waves into which 
the rectified current is translated are correspond- 
ingly modulated in amplitude. Due to the direct 
action of the signal controlling device arranged 
in parallel with respect to the modulator, a fur- 
ther modulation or variation in amplitude of the 
waves results. 

METHOD AND APPARATUS FOR INDICAT- 
ING THE GEOGRAPHICAL LOCATION 

OR MOVEMENT OF BODIES 
(Patent No. 1,494,770. Walter W. Conners. 

Filed June 12, 1919. Issued May 20. 1924.) 
Method and apparatus for indicating the geo- 

graph cal location or movement of bodies by in- 
dicating in similitude or intelligible signals the 
location of a moving body. The moving body car- 
ries a radio receiving station for the reception of 
signals from fixed wave transmitting stations. The 
receiving station on the moving body is equipped 

Patent Lawyer, Ouray Building, IVaskington, D. C. 

By JOHN B. BRADY* 
with an indicating member which is controlled 
by received signals for indicating in similitude the 
signals received from the fixed stations. In this 
manner the course of the moving body is automat- 
ically plotted in accordance with the moving of the 
body with relation to the fixed stations. 

COMMUNICATION SYSTEM 
(Patent No. 1,490,958, R. Brown. Filed Nov. 

23, 1921, issued April 22, 1924. Assigned to 
American Telephone and Telegraph Co.) 
FREQUENCY CONTROL SYSTEM in which 

a plurality of radio stations are divided into groups 
of intercommunicating stations, each group having 
assigned to it a definite frequency range which 
shall not interfere with the frequency range as- 
signed to any other group. The frequency used 
in the various groups for signaling is controlled by 
generating at a master station a fundamental fre- 
quency, transmitting said frequency to the stations 
of the various groups, generating at said station 
energy to be used for signaling. and controlling 
by the fundamental frequency of the locally gen- 
erated energy without controlling by the funda- 
mental frequency of the locally generated energy 
without controlling the amplitude of the energy. 

ART OF RADIO COMMUNICATION 
(Patent No. 1,946,155. F. J. Fransson. Filed 

Nov. 8, 1919. Issued June 3 1924. Assigned 
American Gasaccumulator Co., Elizabeth, N. J.) 

Art of radio communication in which a com- 
bination loop antenna and open antenna is em- 
ployed for duplex operation. A transmitter is 
coupled to one of the antennae while the receiver 
is coupled to the other antenna with condensers 
arranged for balancing out interference between 
the transmitter and receiver during duplex opera- 
tion. 

ELECTRICAL TUNING APPARATUS 
(Patent No. 1,494,803, Michael J. Pupin. Filed 

Sept. 17, 1915, issued May 20, 1924. Assigned 
to Westinghouse Electric and Mfg. Co., East 
Pittsburgh, Pa.) 
Electrical tuning apparatus by which the elec- 

trical resistance reaction which a conductor opposes 
to a simple harmonic electromotive force is ren- 
dered selective, that is to say, the conductor 
opposes a resistance reaction as small as desirable 
to an electromotive force of a given frequency, 
while at the same time this reaction may be made 
as large as desirable to an electromotive force of a 
different frequency or to electrical impulses. The 
invention is called a resistance compensator. It is 
shown as applied to a radio receiver for increasing 
the selectivity of the receiver by utilizing an 
antenna system of a resistance sufficient to dissi- 
pate the greater part of the incoming signaling 
energy. The incoming signaling energy of desired 
frequency is utilized to excite a source of energy 
by electromagnetic reaction and to transfer to the 
receiving antenna system a negative resistance 
reaction of high value as compared with the orig- 
inal resistance reaction of the conductor and of a 
frequency corresponding to the selected radio fre- 
quency to be received. 

C. W. RECEIVER 
(Patent No. 1,491,405, A. W. Hull. Filed March 

1, 1921, issued April 22, 1924. Assigned to 
General Electric Company.) 
SIGNAL- RECEIVING SYSTEM for the recep- 

tion of continuous wave signals. A tube circuit 

is shown In which the potential of the grid elec- 
trode 's varied periodically between suitable posi- 
tive and negative values at a frequency somewhat 
different from that of the signaling currents to 
be detected so that the resistance of the signaling 
circuit will be varied between maximum and mini- 
mum values at an audible frequency. By tuning 
the circuit between cathode and the controlling 
grid, oscillations will be produced in that circuit 
and the potential of the grid will automatically be 
caused to vary periodically at the frequency of 
the oscillations produced. 

HIGH POWER TUBE 
(Patent No. 1,488,613, G. W. Pickard. Filed Feb. 

28, 1919, issued April 1, 1924. Assigned to Wire- 
less Specialty Apparatus Company.) 
VACUOUS ELECTRICAL APPARATUS of 

the electron tube class wherein desired vacuous 
condition is preserved without dependance upon 
a continuously operating vacuum pump. The in- 
vention has particular reference to high power 
transmitting tubes where steel containers are em- 
ployed in lieu of glass and vacuum maintained 
despite inherent joints and seals. The metallic 
container which houses the tube electrodes in a 
vacuum is itself within an outer vacuous container. 

STATIC REDUCER 
(Patent No. 1,488,791, C. Kinsely. Filed March 

29, 1920, issued April 1, 1924.) 
SPACE TELEGRAPH RECEIVING SYS- 

TEM for avoiding the effects of static disturb- 
ances. A pair of loop receivers which may be 
differently effected by static disturbances is em- 
ployed connected to Hall relays. The energies 
thus separately received in a plurality of wave 
receiving elements are separately utilized to con- 
trol the operation of a signal indicator circuit 
so that the indicator in said circuit is actuated 
only at times when all of said wave receiving 
elements are energized. The effects of the strays 
in several receiving elements are seldom synchro- 
nous enough to produce any effect on the indicator. 

WATER COOLED TUBE 
(Patent No. 1,491,387, P. R. Fortin. Filed Feb. 

12, 1921 issued April 22, 1924. Assigned to 
General Electric Company.) 
ELECTRON- DISCHARGE APPARATUS of 

high power wherein a cooling fluid is circulated 
around the exterior of the plate electrode of the 
tube maintaining the electrode at a proper work- 
ing temperature. The plate electrode is a cylin- 
drical cup -shaped member making a tight joint 
with the glass envelope of the electron tube. 

ELECTRICAL CONDENSER 
(Patent No. 1,497,095. W. Dubilier, filed May 

23, 1922. Issued June 10, 1924. Assigned to Du- 
bilier Condenser and Radio Corp. of Delaware.) 

E ectrical Condenser of the micadon variety 
where the alternate conductive and dielectric sheets 
are secured together under compression by means 

(Continued on page 542) 
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RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. If 
does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde- 
pendent organization, with the improvement of radio apparatus as its aim. If, after being tested, the instruments submit- 

ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a "write - 
up" such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass the Laboratories 
tests, it will be returned to the manufacturers with suggestions for improvements. No "write -ups" sent by manufacturers are 
published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and 
electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac- 
turers whether they are advertisers or not, it is necessary that all goods to be tested be forwarded prepaid, otherwise they can- 
not be accepted by the Laboratories. Address all communications and all parcels to RADIO NEWS LABORATORIES, 53 
Park Place, New York City. 
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THERMON VARIO- TRANS- 
COUPLER 

A very efficient double circuit re- 
ceiver can be made by using the 
tuning unit shown in the illustra- 
tion. The unit comprises primary, 
secondary and tickler coils. The 
tickler coil is mounted on the shaft 
at an angle so as to give 180 degree 
control. The tickler coil is wound 
on a wooden form. When used 

with a .0005 mfd. variable conden- 
ser, a wave -length range of 270 to 
625 meters is covered. By using a 
smaller condenser the range is more 
suitable for broadcast reception. 
Manufactured by Radio Require- 
ments Co., 70 N. Second St., Phil. 
adelphia, Pa. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 511. 

JEFFERSON LONG WAVE 
TRANSFORMER 

The Jefferson Type 150 long wave 
R.F. transformer is of the iron core 
type designed for amplifying radio 
frequency currents of long wave- 
lengths such as are used in Super - 
Heterodyne receivers. The trans- 

former is broadly tuned with a peak 
in a neighborhood of 12,500 meters. 
It is enclosed in a metal case and 
is of very compact construction. 
Manufactured by the Jefferson Elec- 
tric Manufacturing Co., Chicago, 
Ill. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 514. 

PYREX ANTENNA INSU- 
LATOR 

Efficiency in receiving apparatus 
depends more upon good insulation 
of the parts than upon any other 
factor. The antenna insulator 
shown in the illustration not only 
gives good insulation during dry 

Apparatus Awarded Certificates 
weather, but on account of the 
smooth surface does not collect or 
absorb moisture and cause leakage 
of current during wet weather. The 

insulator is entirely of pyrex glass 
and has a high tensile strength. 
Manufactured by the Corning Glass 
Works, Corning, N. Y. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 513. 

TRIANGLE 23 -PLATE CON- 
DENSER 

The Triangle 23 -plate variable 
condenser is of the grounded rotor 
type. It is insulated with a good 
grade of hard rubber and has di- 
electric absorption losses at 1,000 
cycles equivalent to a series resist- 
ance of 110 ohms. Tests were made 

with the condenser set at maximum 
capacity which was 511.61 mmf. 
The minimum capacity is 18.60 
mmf. The condenser is of very 
rugged mechanical construction. 
Manufactured by the Triangle At- 
lantic Corp., 349 Adams Street, 
Brooklyn, N. Y. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 525. 

"SYCO" KELCOIL 
The "Syco" Kelcoil manufactured 

by Silverman, Young & Co., 438 
Drexel Building, Philadelphia, Pa., 
is a very compact double circuit 
tuner. It comprises primary, sec- 
ondary and tickler coils. With a 

.0005 mfd. variable condenser 
shunted across the secondary wind- 
ing, a wave -length range of 255 to 
550 meters is covered when using 

an average size antenna connected 
to the primary winding. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 516. 

PFANSTIEHL OSCILLATOR 
In a Super -Heterodyne receiver it 

is desirable to have an oscillator 
unit that delivers a uniform amount 
of high frequency energy through- 
out the entire broadcast wave- 

length range. The oscillator unit 
shown in the illustration was found 
very satisfactory for this purpose. 
It is of the spider web type and 
covers a range of 200 to 600 meters 
when used with a .0005 mfd. vari- 
able condenser. A small pickup coil 
attached to the control device may 
be moved towards or away from 
the oscillator coil by turning the 
dial. Manufactured by Pfanstiehl 
Radio Service Co., Highland Park, 
Ill. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 519. 

NOLTE TRAP . 

As an accessory to any type of 
radio receiver, the wave trap shown 
in the illustration will be found very 
useful for eliminating interference. 

This trap is of very neat appear- 
ance and covers a wave -length range 
of 175 to 540 meters. It consists 
of two windings, one of which is 
tuned by a variable condenser. 
Four binding posts are mounted on 
the panel so that various connec- 
tions can be used. All insulating 
material is of hard rubber. Manu- 
factured by Nolte Mfg. Co., 61 
Gautier Avenue, Jersey City, N. J. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 520. 

RIBBON ANTENNA 
The ribbon antenna manufactured 

by the Colonial Brass Co., Middle- i-o 
IIIP(li@m\ 

boro, Mass., is made of a special 
alloy giving it high tensile strength. 
The ribbon is 3 of an inch wide 
and is fitted with snap hooks at 
each end so as to facilitate erecting 
it. The finish is such that it does 
not corrode. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 522. 

MATHIESEN LOOP AERIAL 
The Mathiesen loop aerial is of 

very good construction and at- 
tractive in appearance. It is of the 
folding type, the upper arm tele- 
scoping into the lower square brass 
tube. It may be turned on its base 
to obtain directional effects, and 
connections are made to the loop 
with two flexible wires; 13 turns of 
stranded wire clamped with bakelite 
strips are used. With a .0005 mfd. 
condenser, the wave -length range of 
240 to 630 meters is covered. Man- 
ufactured by the Mathiesen -Sand- 
berg Co., 5249 E. Ravenswood 
Ave., Chicago, Ill. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 515. 

POLLARD LOOP AERIAL 
This loop aerial is of the folding 

type and consists of 11 turns of 
stranded wire clamped with bakelite 
strips on the loop frame. The 
frame measures three feet across 
corners. When used with a .0005 
mfd. condenser, the wave- length 
range of 190 to 525 meters is cov- 
ered. Manufactured by Pollard 
Bros., 4034 N. Tripp Ave., Chi- 
cago, Ill. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 518. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for October, 1924 

CONNECTICUT WAVE METER 
AND FILTER 

The Connecticut type D -5 wave 
meter and filter is of very elaborate 
construction and of pleasing appear- 
ance. It consists of two windings, 
one of which is tuned by a vari- 
able condenser. By means of a tap, 
two wave -length ranges are ob- 
tained. One range is from 280 to 

630 meters and the other from 370 
to 850 meters. Binding posts are 
provided for both coils so that vari- 
ous combinations can be tried. The 
instrument makes a very efficient 
wave trap that may be used with 
any receiving set for eliminating 
interference. Manufactured by the 
Connecticut Tel. & Elec. Co., Meri- 
den, Conn. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 521. 

AMERICAN BRAND CON- 
DENSER 

The American Brand 23 -plate 
variable condenser is manufactured 
by the American Brand Corpora- 
tion, Inc., Philadelphia, Pa. This 
condenser is of the grounded rotor 
type and has a worm drive vernier 
attachment with a reduction ratio of 
100 to 1. This gives exceptionally 

fine tuning control. The dielectric 
absorption losses at 1,000 cycles 
are equivalent to a series resistance 
of 110 ohms with the condenser set 
at maximum capacity. The maxi- 
mum capacity is 461.59 mmf. and 
the minimum 19.80 mmf. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 526. 

RADIOLAMP 
The usual type of loud speaker is, 

no doubt, the most unsightly part 
of the radio equipment. The loud 
speaker shown in the illustration is 
not only of artistic design but 
serves a double purpose. It corn- 

bines both a table lamp and loud 
speaker. The phone unit is placed 
in the base of the lamp and the 
sound passes up through the stem, 
where it is reflected by the semi- 
transparent lamp- shade. Very good 

volume and quality were obtained 
from this loud speaker. It is fitted 
with two sockets for lamps. Manu- 
factured by the Radiolamp Co., 334 
Fifth Avenue, New York City. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 527. 

ULTRA VARIO- CONDENSER 
The Ultra vario- condenser is of 

the triple range type comprising 
two separate condensers of accu- 
rate mechanical construction. The 
two condensers may be connected 
in parallel, series or one may be 
used alone, thus giving three ranges. 
The maximum capacity with the 
two units in parallel is 521.37 mmf., 
the minimum capacity with the two 
units in series of 6 mmf. This con- 
denser is of the grounded rotor type 
and is furnished with hard rubber 
insulation. The equivalent series 
resistance at 1,000 cycles was so 
low that it could not be accurately 
measured on our capacity bridge. 
Both plain and vernier types were 
submitted by the Bruno Radio 

Corp., 300 \Vater Street, New York 
City. The vernier type is shown in 
the illustration 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 528. 

VELDAR VARIABLE CON- 
DENSER 

The Veldar variable condensers 
employ die cast plates, which con- 
struction, being very accurate, al- 
lows very close spacing of the 
plates. Consequently for the same 
capacity rating, this type of con- 
denser may be made much smaller 
than the ordinary type. Both plain 
and vernier type condensers were 
submitted by the Radio Develop- 
ment and Mfg. Co., 45 Lispenard 
Street, New York City. The illus- 
tration .:bows the vernier type con- 
denser. A gear drive is used hav- 
ing a reduction ratio of eight to 
one. The maximum capacity of the 

plain condenser is 539.67 mmf., and 
the minimum 7.80 mmf. The di- 
electric absorption losses at 1,000 
cycles are equivalent to a series re- 
sistance of 400 ohms. The vernier 
type condenser had slightly higher 
losses on account of the extra in- 
sulating material used in the ver- 
nier attachment. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 524. 

STROMBERG- CARLSON 
TRANSFORMER 

The Stromberg- Carlson Type 3 -A 
audio frequency amplifying trans- 
former has an exceptionally flat 
characteristic curve extending far 

into the lower audio frequencies. 
This transformer is of compact con- 
struction and is enclosed in a metal 

case. It causes practically no dis- 
tortion when used in standard 
vacuum tube amplifier circuits. 
Manufactured by Stromberg- Carlson 
Tel. Mfg. Co., Rochester, N. Y. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 517. 

MARLE TYPE A -11 TRANS- 
FORMER 

The Marie Engineering Co., 
Orange, N. J., has submitted one 
of its improved amplifying trans- 

formers having a three to one ratio. 
This transformer has a very flat 
characteristic curve which covers 
the lower audio frequencies. This 
makes it highly desirable for use in 
broadcast reception as distortion 
will be reduced to a minimum. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 512. 

AEROVOX CONDENSER 
The Aerovox fixed condensers 

are made in various capacities and 
are furnished with or without 
mountings for grid leaks. The 
.00025 mfd. condenser with the grid 
leak mountings is shown in the 
illustration. This condenser and a 

.001 mid. type, were submitted and 
found to be very accurate as re- 

gards capacity ratings. The die- 
lectric absorption losses at 1,000 
cycles were equivalent to a series 
resistance varying from 500 to 

3,000 ohms in the different con- 
densers. Manufactured by the Aero- 
vox Wireless Corp., 489 Broome 
Street, New York City. 

AWARDED THE RADIO 
CER- 

TIFICATE OFRMERIT NOS 0. 

LIBERTY 
WAVE TRANSFORMER 

INTERMEDIATE 

The type R -41 input transformer 
and the type R -42 intermediate 
transformers furnished with the 
Liberty Super- Heterodyne kit are of 
the air core type and operate with 
maximum efficiency at a wave- 
length of 5,200 meters. These 
transformers give very good results 
when used in a Super -Heterodyne 
receiver if constructed according to 
directions furnished with the kit. 
They are compact in size and make 
a neat looking receiver. 

Arrived in excellent packing. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 533. 

LIBERTY OSCILLATOR PICK- 
UP COIL 

The Liberty Super- Heterodyne kit 
comprises one oscillator pick -up coil 
one input transformer, three inter- 
mediate wave transformers, one by- 
pass condenser and constructional 
blueprints. The illustration shows 
the type R -41 oscillator pick -up 
coil. The windings are on the in- 
ner tube and protected by the outer 
one. With a .0005 mfd. variable 
condenser, this coil oscillates satis- 
factorily from 170 to 550 meters. 
This coil is manufactured by the 
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Liberty Electric Corp., Port 
Chester, N. Y. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 532. 

AMBASSADOR COIL 
The well -known Ambassador coil 

is here shown with a Litz wound 
secondary instead of the usual 
winding. This improvement in- 
creases the selectivity of the tuning 
unit and also its efficiency. Con- 
nected to a .0005 mfd. variable con- 
denser, it covers a wave -length 
range of 180 to SSO meters. This 
coil was submitted by the Am- 
bassador Sales Co., 74 Cortlandt 
Street, New York City. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 531. 

PRECISE INTERSTAGE R. F. 
TRANSFORMERS. 

The Precise No. 901 long wave 
transformers for use in Super - 
Heterodyne receivers are of very 
compact construction and shielded. 
They give high voltage amplification 
at a wave -length of 8,500 meters. 
The peak is somewhat broad and 
the instruments give excellent ser- 
vice when used with the proper in- 
put or filter coupler. They are of 
the iron core type. Manufactured 
by the Precise Manufacturing Co., 
254 Mill Street, Rochester, N. Y. 

Arrived in good packing. 

AWARDED THE RADIO' 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 529. 

THERMOTRON TUBE 
The Thermotron type 201 -A vac- 

uum tube is of the standard con- 
struction and works very efficiently 
when used as detector, amplifier or 
oscillator. The sample tubes sub- 
mitted by the Emko Radio Mfg. 
Co., 97 Springfield Ave., Newark, 
N. J., were found entirely up to 
standard as regards characteristic 
curves and operation. The filament 
is rated 4 ampere at five volts and 
may be used with a six volt stor- 
age battery and rheostat. 

AWARDED THE RADIO 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 523. 
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The Lo of a Lightning Jerker 
By J. E. Brockway 

The S. S. West Wind, one of the U. S. S. B. vessels upon which Mr. Brockway shipped 
is here shown in its home port, Portland, Oregon, after a rather eventful voyage. In the 
latter part of 1919 she caught fire in the harbor of Yokahoma, lost a propeller blade in the 
run through the Inland sea and last, but not least, left Shanghai for Honolulu with an empty 
bottom, struck a storm, ran out of food half way across, secured some beef and potatoes from 
a ship bound west, thanks to the radio, and limped into Honolulu on the last few drops 

of oil exactly one month after leaving Shanghai. 

SEPTEMBER 18, 1919.- Started out 
from our well -known Oregon Tech. 
Radio School, full of confidence in my 
ability to acquire that coveted sheep- 
skin known as a "commercial radio 

operator's license, first class." I was success- 
ful -the only one out of five who took the 
examination that fateful day in Seattle. 

I returned to Portland and placed my ap- 
plication with Charley Austin, then handling 
operators for the Shipping Board at" that 
port. He placed me aboard the S.S. Latoka, 
which was loading ties for the United King- 
dom. About the same time Ray Foley, now 
chief . on the President Lincoln, and "Ben" 
Enderlin, third -trick operator at "KEK," 
were also signed for the same destination 
aboard sister ships to mine. "Ben," I un- 
derstand, is since code instructor at the same 
school where he got his start -Oregon Tech. 

Those days we had to worry along with 
only a crystal, but managed to keep "QSO" 
with each other practically all the way 
around to the other coast. At Philadelphia 
my ship got side- tracked and I was paid off 
with the rest of the crew and furnished 
transportation back by rail to Portland. 

My next venture on the briny deep was 
undertaken aboard the wooden steamer Men - 
dora, which finally landed me in England 
after all. On this trip we stopped in the 
Panama Canal for two days, thence pro- 
ceeding to Horta, Fayal, Azore Islands. It 
was on this leg of the voyage that we ran 
afoul the notorious 1920 Gulf hurricane 
and were blown far off our course. I 
thought then that if ever I got firm ground 
under my feet again, nothing short of an 
earthquake would drive me back to sea. 

At last, after 28 days of battling with 
wind and wave, we made the Azores and 
laid there for three weeks waiting for coal ; 
our bunkers had been depleted during our 
struggle with the elements. During our 
sojourn there I took about 200 pictures of 
various places of interest. Arriving at the 
mouth of the Mersey River at last, we were 

directed to proceed to Birkenhead across the 
river from Liverpool to discharge. While 
in this port I journeyed via subway to Liver- 
pool almost daily and visited the British 
Museum, "Knotty Ash," the Art Gallery 
and many other places of interest- always 
armed with the trusty old Kodak. 

Upon completing discharge we were or- 
dered to Cardiff to load coal for Malta, but 
lost the charter. We waited at Cardiff for 
three weeks before we landed another, and 
this time managed to get our cargo aboard 
before expiration of charter. 

We cleared for Malta, but had no more 
than left "Land's End" behind than "GLD" 
called me with a message diverting us to 
Gibralter. We experienced a nasty stormy 
passage through the Straits of Gibralter and 
pulled into the harbor at night with a 
drenching rain obscuring the shore lights. 

Next morning old Gibralter loomed up 
even more massive and stern than the in- 
surance ad. pictures show it. There are 
two towns on the "rock." Irishtown and 
Waterport, the latter skirting the harbor on 
the shore side. It is connected with the 
Spanish town of La Linea by a narrow neck 
of land called neutral territory. We lay in 
port long enough to give me plenty of op- 
portunity to explore the surrounding coun- 
try. I investigated the natural cave that 
runs under the Mediterranean Sea to the 
African shore, saw the Governor's Palace, 
Victoria Gardens, and climbed to what is 
known as Mid- point, a place on the road 
half way up the rock which is as far as one 
is permitted to ascend without a special 
permit from the commandant. The fort, 
you know, is a British stronghold. 

Next I ventured over to the Spanish town 
of La Linea and witnessed an exhibition of 
the national sport, bull -fighting -sometimes 
a thrilling, but at best a disgusting sight. 
It did not appeal to my sense of fair play 
in the least. 

Accompanied by the third mate. I boarded 
a small passenger boat to Tangiers, Mor- 

rocco, where I snapped many interesting 
pictures during the three days of my stay 
in that most colorful international port. 
We voyaged out on the Sahara desert 
aboard a "Rocky Mountain Canary" to view 
the sunrise's "a la Shiek." Warm? No, 
trot! Say, when old Sol fixed his burning 
gaze down upon us, sitting on a hot stove 
was cool and refreshing compared to the 
heat of that donkey's back. 

Having somehow misplaced my passport, 
we decided to report the loss to the Ameri- 
can Consul and proceeded to call upon him. 
He was the usual type of American to be 
found representing us in most any such 
small country, and deeply grateful for our 
visit. He told us that we were the only 
countrymen of his who had been there in 
the last year and a half, so you see how 
popular the place was. 

We met an old Moor who had once been 
in San Francisco and who greatly obliged 
us by showing us the town. "Le Café 
Chantant" was one of the most popular 
nocturnal attractions and featured among 
other things Spanish and French dancers. 
My friend the third officer "fell" for one of 
these girls and I had to pay his way back to 
Gibralter. Fatty degeneration of the pocket- 
book invariably yields to liberal doses of 
champagne. A detailed account of the many 
and varied experiences which befell us since 
leaving Portland would undoubtedly make 
interesting reading, but space forbids. To 
say that we had a good time, if somewhat 
hectic, is putting it mildly. 

Another trip I made to Europe was on 
the S.S. West Wind, an Emergency Fleet 
vessel which boasted a gold star on her 
stack, denoting that she was officially cred- 
ited with the sinking of a German sub. On 
the way around to the Atlantic after passing 
through the Panama Canal we were com- 
pelled to put in at Charlotte Amalie, St. 
Thomas Island, Danish West Indies, for 
fuel. This group of islands had just re- 
cently been acquired by the United States as 
a naval base, and at one time there were 
57 other vessels in the same plight as our- 
selves. We had to wait nearly a month for 
our bunkers, then proceeded on our way 
once more. Among the many places visited 
during our rambles ashore while laying there 
was the famous "Blue Beard's Castle," the 
Miller Estate, and Magen's Bay. 

Upon arrival at Liverpool I had the op- 
portunity of renewing many acquaintances 
made during my previous visit and thor- 
oughly enjoyed myself. Our stay was un- 
eventful, but the same cannot be said of our 
run back across the stormy North Atlantic. 
In fact, it can hardly be called a "run "; it 
was more like a limping crawl, for with 
frequent delays due to turbine and generator 
trouble, and other annoyances too numerous 
to mention, it was 28 days before we reached 
New York. When almost within sight of 
the Statue of Liberty we ran out of oil, 
necessitating the sending of an SOS for 
tugs. 

After enjoying myself in the "big city" 
(Continued on page 584) 
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T HIS Department is conducted for the benefit of our Radio Experimenter. 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. 

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. 

You will do the Editor a personal favor if you will make your letter as brief as possible. 

... ,,,,,,, 11111,,,,,, 11111111, 

POWER SUPPLY FROM A.C. SOURCE ' I 

(2021) Mr. Henry Smith, Plainfield, N. J., -j-+ 
asks: 

Q. 1. What is the diagram of connections of 

a Tour tube set, using a crystal for detection, 
when a 110 -volt, alternating current source sup- 
plies the necessary "A" and "B" potentials? 

A. 1. We are showing the diagram of connec- 

tions for a four tube set incorporating two stages 
of radio frequency and a crystal detector. An 
untuned primary circuit simplifies the tuning. The 
center -tapped transformers are designed for the 
output voltages shown. 

Q. 2. How can the choke coil, usually used 
in such circuits, be made? 

A. 2. A low- frequency choke coil of about 30 

henries may be made according to the descrip- 
tion given in the June, 1923, issue of RADIO 
NEWS. This description appeared in the I -Want- 
To -Know department, in answer to question No. 

683. The primary of a Wayne, or Jefferson 
bell- ringing transformer will be satisfactory also. 

SUPERDYNE 
(2022) Mr. Antone Galy, Lyons, France, asks: 
O. 1. In what way can the Superdyne prin- 

cipre be applied, to use the tube unit of an RC 
set? 

A. 2. The method is shown in these columns. 
The untuned primary consists of about eight turns 
of insulated wire wound over the secondary. 

Q. 2. Are there any special points to be borne 
in mind when laying out the instruments? 

A. 2. It is very important that the plate tuning 
coil be placed in non -inductive relation to the 
coils in the grid circuit. If the plate coupling 
coil (the rotor ball) is placed too close to the 
stator coil to which it is coupled, regeneration 
control will not be satisfactory. 

Q. 3. Are air -core or iron -core radio frequency 
transformers most susceptible to close coupling 
effects? 

A. 3. Iron -core radio frequency transformers 
may he placed much closer together than air - 
core transformers. 

NEUTRODYNING THE REFLEX 
(2023) Mr. Herbert Chamberlain, Plainfield, 

N. J., wishes to know: 
Q. 1. Is it possible to incorporate the Neu - 

trodyne principle in a reflex set, thereby eliminat- 
ing the usual potentiometer used to control tube 
oscillation? 

A. 1. We are showing a reflex circuit incor- 
porating the Neutrodyne principle. 

Q. 2. What type of transformers should be 
used in a circuit of this type, incorporating four 
tubes, one as detector? 

A. 2. Regular neutroformers will give excellent 
results. Phusiformers will also be satisfactory. 

SO turns 3 "tube 

.10 turns 

.3101 A.F.T 

?mfd 

T-- 4mf0T 
25 to 30 
Nenrys 
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300 V. 
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!to 1 AFT 

.0005 

6v. 

111111 
+ 6V. 

0.2021 

A receiving circuit equipped to derive the necessary "A" and "B" potentials direct from a 

110 -volt alternating current source. A rectifier and filter system is utilized to eliminate 
the A. C. hum. 

It is probable that ordinary radio frequency trans- 
formers will have too great coupling and too 
many turns on the primary. 

Q. 3. How may frequency, in kilocycles. be 
determined, given the wave -length? In cycles? 

A. 3. Dividing 300.000 by the wave -length will 
give you the frequency in kilocycles. To convert 
kilocycles to cycles, multiply by 1,000. 

DEFINITION 
(2024) Mr. Urlin Page, Salem, Ore., wants to 

know: 
Q. 1. Is a tuned impedance radio frequency, 

or a Neutrodyne, circuit better for DX reception? 
A. 1. They are about the same. Theoretically, 

the Neutrodyne has the advantage of voltage step - 

up, but the tuned impedance radio frequency 
amplifier more closely approaches the point of 
maximum regeneration. 

Q. 2. Would a potentiometer improve the Neu - 
trodyne? 

A. 2. If a potentiometer were used, the ad- 
vantages of the Neutrodyne would be lost. 
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Q. 3. Which of the above mentioned circuits 
is the most selective? 

A. 3. They are both exceptionally selective. 

RADIO STABILITY 
(2025) Mr. Miar Palmer, Jackson, Mich., re- 

quests: 
Q. 1. Am considering the construction of a set. 

Is there much possibility of its being useless in 
a short time, due to changes in the radio field? 

A. 1. If a standard circuit is used the set 
should be useful for a long time to come. The 
laws governing radio communication are the same 
now as they were in 1898 and a set built along 
the standard lines is not likely to pass out of 
date due to any radical changes. 

STUDIO DESIGN 
(2026) Mr. Otto Isler, Union Hill, N. J., 

asks: 
Q. 1. Please describe the construction of a 

modern broadcast station studio. 
A. 1. The walls may be constructed of gypsum 

block. Over this is placed a layer of lith. This 
is a sound absorbing material. It is also applied 
to the ceiling. A triple wall construction should 
be used. Between the walls a thick layer of 
sound deadening material is laid. The furniture 
should be wood -doweled, not nailed. 

Q. 2. Should draperies be used to prevent 
echoes? 

A. 2. A certain amount of reverberation is 
required. By use of a partial drapery, the cor- 
rect balance between reverberation and a total 
absence of echo may be easily obtained. If the 
special wall construction described above is used. 
no drapery is required. 

Q. 3. What is the difference between reverbera- 
tion and echo? 

A. 3. Reverberation is a type of echo so closely 
spaced to the original sound that the separation 
cannot be detected by the ear. An echo is so timed 
that the separation can be readily detected. 

SUPER- HETERODYNE RADIATION 
(2027) Mr. Ivan M. Levy, Wellington, New 

Zealand, asks: 
Q. 1. Kindly explain in detail why 8 -tube Su- 

per- Heterodynes do not radiate. 
A. 1. This is due to the fact that the first 

tube does not oscillate and therefore acts as an 
effective blocking tube for currents generated by 
the oscillator tube. or the intermediate frequency 
stages. While it has been claimed that there is 
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Q1023 
Circuit diagram of a four tube reflexed Neutrodyne. Through this arrangement the utilizat:oi of a potentiometer is done away with. The four tubes in this circuit do the work of five. 

a radiation of the oscillator currents this radia- 
tion can be detected only a short distance from 
the set. Of course, there is gcnecally conceded 
to be a radiation from the oscillator coils, which 
cannot be prevented except by shielding and it 
is probably this current, rather than the aerial current, which is picked u by receiving sets in the immediate vicinity. While these coils form 
an effective antenna and counterpoise system, the amount of energy that can be radiated is very 
slight indeed. Such currents as may pass the blocking tube due to the grid -to -plate capacity, are only weakly radiated from the aerial. When a loop is used, even this possibility of interference becomes a minimum. Reviewing these facts we may consider Super- Heterodynes as non -radiating. 

ELECTROLYTIC RECTIFIERS 
(2028) )?Ir. Hanson Houck, Louisville, Ky., writes: 
Q. 1. What is the metal used in the Balkite "Fansteel" charger? 
A. 1. It has lately been found commercially 

possible to use tantalum. That metal is now used in the Balkite charger. 
Q. 2. Why are several electrolytic rectifier 

cells required when charging a high- voltage bat- tery? 
A. 2. . At 30 to 35 volts aluminum begins to disintegrate. This is also true of tantalum. It 

is for this reason that storage "B" batteries of more than 20 volts should be connected in series parallel so the battery will comprise banks of cells of 20 to 24 volts each. In this manner a charging rate, equal to the sum of the charging rate of each bank of batteries, is used. 
Q. 3. How is it possible to use a tube as a radio frequency amplifier in conjunction with a crystal detector? 
A. 3. The diagram shown in answer to your inquiry makes this clear. Need for a poten- tiometer has been dispensed with by the use of the Superdyne method of controlling oscillations. The inductances used have the constants of those in the circuits shown in answer to question No. 2022. If the aerial is not long, the primary wind- ing may he dispensed with and the connection shown used. The arrowhead indicates the connec- tion for the rotor plates. 

DIELECTRIC 
(2029) Mr. Victor W. Rausch, Battle Creek, Mich., wants to know: 
Q. recently article 

stathax onannucatorbell)wi reduces 
efficiency of an inductance formed with this wire, due to a high distributed capacity. Does it mean that a small amount of paraffin accidentally put on a small portion of the Ultradyne trans- formers will reduce their efficiency? 

A. 1. The reference you mention was to the use of wax or paraffin in considerable amounts. 
A small amount on the Ultraformers is not in- jurious. 

Q. 2. Does the UV -1714 transformer have a tapned primary and secondary? 
A. 2. Yes. There is a tap for short wave- lengths taken from both windings. 

TUNING 
(2030) Mr. John F. Taylor, Pinehurst, N. C., writes: 
Q. 1. What is the proper method to tune a 

three circuit set consisting of a variocoupler and 
two variometers? 

A. 1. The variocoupler is adjusted for the ap- proximate wave -length desired. The two variome- 
ters are then varied in unison, for maximum re- 
sponse. The variocoupler coupling is made tight 
until the desired station has been tuned in. Sharp 
tuning then results by loosening this coupling as much as possible and re- adjusting the two variome- 
ters at the same time. 

Q. 2. In such a set as the above, if the 
variocoupler has a range of 200 to 1.000 meters, 
the variometer in the grid a range of 200 to 600 
meters and the variometer in the plate circuit a 
range of 200 to 900 meters, what is the wave- 
length range of the set? 

A. 2. The approximate wave -length range of the set is determined mainly by the inductance 
and capacity of the secondary or grid circuit. This gives an approximate figure of 300 to 700 meters as the range of the set. 

ACOUSTICS 
(2031) Mr. Curtis E. Scherrmacker, Great Kills, N. Y., wants to know: 
O. 1. What is the proper connection for my headphone cords marked red and black? How 

A circuit employing the vacuum tube as a 
radio frequency amplifier and a crystal as the detector. This circuit should prove quite 

sensitive and selective. 

should they be connected to the set for best re- sults? 
A. 1. This depends on the make of the re- ceivers. While listening to a weak station reverse 

the leads and leave the headphones connected in the way that gives loudest response. Make note 
of the color that connects to "B" plus and always connect the headphones in that way, when trying other sets or circuits. Most usually the red cord should be connected to the "B" battery plus. 

Q. 2. .What are the first and second series of vibrations of a sound? 
A. 2. The first series is the basic tone and that is called the fundamental. The second series 

is called the second harmonic and has just twice the number of vibrations in the space of a second as the fundamental. 
O. 3. What is the effect of the fundamental and harmonics produced by a musical instrument/ 

61 n 
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A. 3. Harmonics produce the timbre, or char- acteristic sounds of the instrument. One musical instrument may radiate 50 per cent, of the sound energy on the fundamental note and the balance is divided in various proportions on higher frequencies or harmonics. Another instrument may radiate 65 per cent. of the energy on the fundamental note and the balance in various harmonics. The easily distinguished tone of the brass horn is due to strong vibrations at the seventh and ninth har- monics. 

COMPARISON CIRCUIT 
(2032) Mr. J. D. Robson, Dubois, Pa., wants to know: 
Q. 1. Please show a diagram of connections of a switching system for making a comparison be- tween a single circuit receiver and a three circuit receiver. One stage of audio frequency amplifi- cation may be used for either set. A. 1. The diagram you request is shown in these columns. Note that provision has been made to apply the correct "B" battery voltage to the particular tube that is used in each set. Q. 2. Kindly state the general rules for in- crease of inductive impedance and of capacitative impedance, 

A. 2. The inductive impedance increase of a coil is directly proportional to the increase in cycles per second of the current. Capacitative impedance varies as the reciprocal of the frequency. 

PHONE CORD CAPACITY 
(2033) Mr. F. E. Stewart, Los Angeles, Calif., wants to know: 
Q. 1. What type of coil can be used for the iron core choke coil of 50 henries value, shown in the diagram on page 1085, in the February, 1924, issue of RADIO NEWS? 
A. 1. The coupling impedance shown may well be a spark coil secondary. A Wayne or Jefferson bell ringing transformer primary will also be sat- isfactory. If either of the latter impedances are used, it will be well to try connecting the primary and secondary coils in series. 
Q. 2. How can capacity effect from the phone cord be reduced? 
A. 2. Connect the primary of a transformer in the set, in place of the headphones. The sec- ondary connects to the headphones. It will be necessary to use an iron core transformer having the same primary impedance as the plate circuit of the vacuum tube and a secondary resistance equal to the head -phones. A regular audio fre- quency transformer will often do. Its primary connects to the head- phones and the secondary connects in the plate circuit of the set, or vice versa, depending upon the transformer. Or, a 1:1 ratio transformer may be used. It is to be noted here that phones having a very low di -ect current resistance, for example the standard line telephone receivers of 80 ohms, can be efficiently operated in a set by the use of a properly de- signed transformer having a secondary resistance equal to the resistance of the phones. 

O. 3. What is the approximate increase of "B" battery voltage required when resistance amplifica- tion is used? 
A. 3. About 50 per cent. 

INDUCTANCES 
(2034) Mr. J. F. Flores Bayais, Rio Piedras, Porto Rico, asks: 
Q. 1. What type of inductances are required for the Kennedy Type 220 regenerative receiver shown in the I- Want -to- Know" department of the August issue? 
A. 1. The first two inductances may be a stand- ard variocoupler. The coil inductively coupled to the variometer may be about 60 turns of wire tapped every 15 turns. 
Q. 2. Please describe the inductances used in the Zenith Model 3 -R receiver shown in the "I- 

Want-to- Know" department of the July issue of 
RADIO NEWS. 

A. 2. The coil tapped in the units and tens 
manner may comprise 80 to 100 turns of insulated 

(Continued on page 546) 
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Zmey. 

.00025 

G 
i 1 

+ 

Q1032 
By employing this arrangement the set can be switched from a single to a three circu :t tuner at will. The audio frequency amplifier can also be used with one or the other circuit by throwing a second switch. 
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Send For This 
Sens alional Radio 
Bargain BooklEt 

Order Direct From This Page! Save 
About One -half! Compare our prices 
with others. Only highest grade nationally 
known GUARANTEED parts. OUR GUARANTEE 
PROTECTS YOU. Money cheerfully refunded if you 

are not satisfied. Be sure to write your order and state prices plainly. 
Send post office or express money order or bank draft for total amount 

to insure prompt shipment. ALL PRICES ON THIS PAGE INCLUDE 
SHIPPING CHARGES RIGHT TO YOUR DOOR. Refer to any bank or com- 

mercial agency regarding our reliability. If your favorite circuit is shown here. order 
direct from this ad. No skill required to build your own radio with Randolph parts. Panels 

are all drilled. Instructions are simple and complete. Everything comes ready to assemble. 
Order direct! All shipping charges prepaid. Send 

Ait tOnce 
Complete Parts for 

Two -Stage Amplifier s 
May Be Used in Connection 

With Any Receiving Set 
1 7x9 or any standard Bake- 

lite Panel. 
1 Thordarson or Columbia 

High -ratio Transformer. 
1 Thordarson or Columbia 

Low -ratio Transformer. 
2 Bakelite Rheostats. 
2 Bakelite Sockets. 
2 2- circuit Jacks. 

1Baseboard. 01 
1- circuit Jack. / 

.70 
9 Binding Posts. 
Diagram and Instructions C 

for wiring. 

COMPLETE PARTS NEUTRODYNE RECEIVING SET FOR 3 AND 5-TUBE 
Genuine Hazeltine Licensed Fada, Freed- Eiseman, or other Genuine Licensed Parts 

1 7x28xr?, Drilled Panel. PARTS FOR 5 -TUBE SET: 3 -Gang Bakelite Socket. 
2 All American or Columbia Audio Transformers. 35 feet Hook -up Wire. 
3 4" Bakelite Dials. 8 Binding Posts. 1 Wave Control Neutroformer. 
3 Filament Control Jacks. 1 Grid Leak and Condenser. 2 R. F. Neutroformers. 
1 Vernier Rheostat -30 -ohm. 2 Bakelite Sockets. 1 Baseboard. 5 -TUBE SET 
1 Plain Rheostat -S -ohm. 1 .001 Condenser. 2 Nentrodons. 
1 strip Bakelite, 8alxtb. 1 Dubilier By -Pass Condenser. 3 Bezels. $/ 3 z5 

Complete blue -prints and working diagrams and instructions. T 
PRICE -- $.Tube Set, $26.45 

COMPLETE PARTS COCKADAY RECEIVING SET FOR 3 -TUBE 
1 Cockaday Coil. 2 Double Circuit Jacks. 
2 23 -plate Hy -Grade Cond. 2 3" Bakelite Dials. 
1 Bakelite Rheostat, 30 -ohm. 1 Grid Leak and Mica Cond. 
1 Bakelite Rheostat. 8 -ohm.7 Switch Points. 2 stops. 
8 Bakelite Sockets. 1 Bakelite Binding Post Strip. 
1 high ratio Columbia or All-8 Binding Poste; 

American Transformer. 1 7x21x aa" Drilled Bakelite e 
1 Single Circuit Jack. Panel. 3 -TUBE SET 
1 low ratio Columbia or All- 3 Bezels. a American Transformer. 1 Baseboard. 
Complete blue -prints and wiring diagrams. 
1 -Tube Set. $10.45 

e 
Complete Parts for 
ACMACM it 4 -TUBE 

REFLEX 
3 Acme A -2 Transformers 
1 Acme 11-2 Transformer 
1 Acme R -3 Transformer 
1 Acme R -4 Transformer 
4 Bakelite Tube Sockets 
1 Duplex or Bremer -Tulley 

Lo -loss 23 -plate Conden- 

1 Frost Potentiometer- 
Rheostat. 

1.00025 Fixed Condenser 
with grid leak mooting. 

1 .0025 Fixed Condenser. o 
2 .002 Fred Condensers. 
1.005 Fixed Condenser. 
1 RW Crystal Detector. e COMPLETE PARTS 
8 Binding Boats. FOR 8 -TUBE SUPER -HETERODYNE 
1 3" Bakelite Dial. 1 23 -plate Lo -loas Vernier Bremer Tully or Duplex Condenser. 1 8x38x11," Dr'ld. Bak. P.in. 

1 2- circuit Phone Jack. : 1 23-plate Lo -loss Vernier Bremer -Tully or Duplex Condenser. 8 Bakelite Sockets. 
1 length S hetti. 1 400 -ohm Frost Potentiometer. 1 1 -Meg. Leak. 7 Binding Posts. 
25' o. 14 Hook- Wire. 2 6 -ohm Rheostats. 2 4" Bakelite Dials. 1 Filter Transformer I 
1 50,000 -ohm Grid. 2 30 -ohm Bakelite Rheostats. 1 Single Circuit Jack. 1 Oscillator Coupler. 
1 "C" Battery. C 1 .00025 Fixed Condenser. 2 2- Circuit Jacks. 1 "C" Battery. 
1 7x21x6" Bakelite Panel 4 .002 Condensers. 8 x 35 Baseboard. 1 Battery Switch. 

-drilled. 1 .006 Condenser. 35 ft. Busher Wire. 
1 Baseboard. 1 Bakelite Terminal Strip for Binding Posts. 3 All- American or Columbia Long -wave Transformers. 

Complete set blue -prints 1 Multicolucord Cable for connecting batteries. 2 All- American or Columbia Audio Transformers. 
and instructions for wiring. Instructions, blue- prints and complete layout. 

4 -Tubs Set, 

$3985 RANDOLPH RADIO CORPORATION 
1 -Tubo Set $17.45:; 159 N. Union Ave. Dept. 22 Chicago, Illinois 

I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItII111111111iiilell 

SUPER 
Heterodyne 
Containing 3 Inter - 
mediate Frequency 
Transformers. Filter 
Transformer, Oacil- 
lator Coil and 2- 
1 M. F. Condensers. 

$1975. 
with Audiofre- 
quencr Tv.+na. . 

$26.65 

Our Guarantee 

OUR CATALOG IS FILLED WITH 

i Bargains Like These i 
CONDENSERS 

23 -plate lain Cond'n'$1.29 
23 -plate Verni 

aer 

Cond 'r 2.59 

POTENTIOMETERS 
Bakelite Rheos't. 6 -ohm .38 
Bakelite 30 -ohm .59 

e Bakelitel Vernier Rheot't 1.15 e 
Bakelite Potentiometer, 

200 ohm .59 
e TRANSFORMERS 

Randolph Special, 6 to 
1 2.16;3 to 1 1.89 

Sinclair Special. 6 to 1, 
2.55; 3 % to 1 2.24 ,' 

TUBE SOCKETS & DIALS 
4" Hygrade 
Bakelite Socket 

Dial .29 
.28 

Weston Plug .75 
VARIOMETERS 

Moulded Variometer 2.39 
e Bakelite moulded 3.45 

HEADFONES 
Randolph Special, 2200 

ohms 2.65 
Blue Bird Special 3.95 

LOUD SPEAKERS 
e American Bell 3.95 e 

With adjustable loud 
speaker unit. 6.95 

e COUPLERS and COILS ! 
180° Variocouplers .95 
Reinartz Coils 1.25 
Electric Soldering Iron 1.29 

e Cockaday Coil 1.65 
e Three -Circuit Tuner 2.95 

Ambassador Coils 2.95 

RHEOSTATS and 

Every article exactly as rep- 
resented. Every article is 
tested before shipping. Com- 
plete satisfaction guaranteed 
or money will be cheerfully 
refunded. 

PONE TUBÉREINARTZ RECEIVING SET 
1 7x18 Bakelite Panel. 1 Genuine Rheinartz Coil. 
1 Vernier Bakelite Rheo. 2 doz. Switch Points and Stops. 
1 Bakelite Socket. 3 Switch Levers. 
1 23 -plate Lo -loss 25 feet Busbar wire. 

Var. Cond. 1 Freshman Grid Leak and 
1 11 -plate Lo -loss Condenser. 1 -TUBE SET 

Var. Cond. 1 Baseboard. 

Blue -print and Complete Instructions. 1 2 Bakelite Dials. 9 Binding Posts. 1 045 
8 -Tube Bet $17 55 

FREE: 
i 

BIG MONEY- SAVING 
RADIO CATALOG 

containing a thousand bar - 
gains of everything on radio 

e -parts, supplies, complete 
parts for sets, complete 
sets, etc., also a mine of 
very latest information on 
all different circuits. coin- 
pieta list of broadcasting 
stations, and other valu- 
able, up -to -the- minute 

e radio data. Send your name 
and address on a card or 
letter. We will send cata- 
log free. 

Free Service 
Department 

Our radio engineers will 
heip y 
radio problems, 

ou solv e 
and 
all 

furyour - 

nish up-to -date informa- 
tion on set construction, 
operation and improve- 
ment. This service is free 
to our customers. 

i 

i 

i 

i i 
i 

i 
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Police Sergeant 
Charles E. Pearce 
who erected and oper. 
ated the first successful 
police radio station in the 
world -a former student of 
the Radio Institute of America. 

Radio - 
your chance 

From no knowledge of radio - 
to licensed operator. From op- 
erator up the opportunity lad- 
der to the big jobs at the top. 
And a life of fascinating inter. 
est, well paid. That is every 
man's chance now that the 
famous course of America's 
oldest radio school is offered 
for home study. 

The Radio Institute of America 
is conducted under the auspices 
of the Radio Corporation of 
America, the greatest radio or- 
ganization in the world. This 
insures the most thorough and 
up to date instruction and 
therefore means preference for 
positions when you earn your 
government license. 

The demand for trained men 
is great - and growing. Now, 
no matter where you live you 
can study at home under the 
best instruction. Write today! 
Get your start -and grow with 
radio. 

Advanced Radio Course 
Great popular demand by the advanced 
student, experienced amateur and wire- 
less operator has led to the opening of 
an ADVANCED HOME STUDY 
RADIO COURSE, specializing in 
C. W., I. C. W., telephone and radio 
measurements. Investigate! 

Radio Institute of America 
(Formerly Marconi Institute) 

Established 1909 

324 Broadway, New York City 
Indicate by a cross X the course you are interested in: 

Radio Institute of America, 
324 Broadway, New York 

Please send me full information about 
radio opportunities today, and your 

COMPLETE RADIO COURSE 
ADVANCED RADIO COURSE 

Name 
Address 
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The Wail of the Lonesome Shrine 
(Continued from page 485) 

.:. 

counters. "Do I what ?" 
"Do you believe in ghosts ?" 
I feels a comedy jag coming on. "Well," 

I says, "I don't know if I believes 'em or 
not, because they ain't none of 'em ever told 
me anything yet." 

Bang ! The big suggestion comes. 
"Jerry," I says slowly, "do you remember 

Jim McKenna ?" 
Jerry does, vigorously. You see, Jim's 

trained crow accidentally put the hook out 
on a little scientific demonstration of The 
Master's, and although it wasn't exactly 
anybody's fault, Jerry sort of has it in for 
Jim, in a congenial way, if you gets what I 
means. 

"Would you like to put one over on Jim ?" 
He would. 
"Then lend an ear, Friend Roman," I re- 

quests. "Jim McKenna don't believe in 
ghosts. Moreover, he says so every chance 
he gets. He's positively a nut on the sub- 
ject. Last winter in Sacramento he offered 
to sleep alone all night in a graveyard. Does 
the general idea assimilate ?" 

It does. The Master catches on with 
grace. 

"Jim's coming back for a few days in a 
week," I hints. 

That starts Jerry's gear -box to running 
like a mouse animates a meeting of the 
W. C. T. U. "Do you think he will consent 
to do the trick when put to it ?" he inquires. 

"Sure he will," I states. "Jim may be a 
liar, but he ain't no quitter. He'll sleep - 
or at least try." 

The Master emits a low laugh. 
"Do you know any good spooky ceme- 

tery?" I asks. 
"How about the one on Fairview Hill ?" he 

inquires. 
"Too close," I says. "Go out a ways." 
The Master brings his hand down on the 

table with a smash. "I have it I" he ex- 
claims. "I have it !" 

"You won't have it long if you treats it 
like that," I grins. "But where's this lay ?" 

"About ten miles inland there's an old 
deserted cemetery, half a mile or so from a 
road. It's in the center of a grove of trees, 
and should be ideal." 

"Fine," I says. 
Jerry rubs his hands in excitement. "To- 

night I'll work out an idea I have in mind," 
he says. "Come over early tomorrow and 
we'll take a run up to the place." 

Well, we does. All The Master said 
about it don't half describe it. This grave- 
yard, so Jerry says, was built about sev- 
enty -five years ago by a bunch of. nuts that 
tried to put over a new religion that flopped. 
The cemetery is located in what looks Like 
the crater of a small -time volcano ; in reality 
it's just a small hill with a sunken top. 
There's trees all around the base and up 
the sides, also well into the cavity, except for 
a clearing about fifty yards square. The 
graveyard is inside the clearing, and for a 
perfect set of run -down tombstones and de- 
cayed fences I ain't never seen the beat. But 
the central figure is a big image that looks 
like Buddy but has more clothes on. This 
statue is about fifteen feet high, of solid 
bronze, and shows a man praying with his 
hands outstretched towards the sky. A brass 
plate fastened on the base of the image 
says the bozo doing the calisthenics is Eze- 
kiel Wells, the producer of the act. The 
whole place ain't been given no attention 
for five or ten years, and as a ghost breeder 
it's a headliner. 

"Great little yard," I says. "Now, let's 
get the mental opus. Radio, I suppose? 
We scares him out of a week's salary, huh? 
But won't it interfere with broadcasting ?" 

"One question at a time," laughs The 
Master. "This is the proposition. Of late 
I have been experimenting with short wave 
transmission. You understand what I mean." 

I does, and says so. 
"Very well. As it happens, I have suc- 

cessfully transmitted with waves as low as 
fifty meters, although for our purpose we 
sha'n't go as low as that. Seventy -five 
meters will suffice." 

"Sure," I agrees. 
"You will notice," he goes on, "that many 

of the lesser tombstones are very thick. 
This one, for instance, while not high, is 
better than a foot across. My plan is very 
simple. We shall construct, out of wood, 
of course, four imitation tombstones, using 
old lumber, arid paint to achieve the granite 
effect. These 'stones' will be placed at van- 
tage points about the cemetery, one being 
just behind the bronze image. In each 
'stone' will be a small radio receiving set 
with a loud speaker, connected with a 48- 
hour time clock, which will actuate the 
outfit at a previously arranged time. I shall 
wire the sets on different wave-lengths ; one 
will be 75 meters, another 85, another 95 
and the last one 105." 

"And we sets back in the lab and knocks 
him for a row of skulls," I snickers. "This'll 
be good." 

"No," contradicts The Master. "If we 
talk, he will recognize our voices. I will 
arrange a detail of phonographs to take care 
of that end, using the voices of others. And 
we must not be in the laboratory. We must 
be -just a moment ! How are we to know 
Mr. McKenna will stay in the yard ? ". 

Now it's my turn to hog the spotlight. 
"Easy," I says. "You will observe that from 
the top of this rim there ain't a farmhouse 
visible between here and any road." 

"There is not." 
"He can't get no place without he crosses 

a road, can he?" 
"No. But -" 
"Easy," I says grandly. "We takes him 

up there, undresses him, and leaves him with 
only an army cot and his pajamas. No sane 
guy is going to chase around across country 
roads without his pants." 

The Master sees the point. "Capital, Joe," 
he compliments. "And we shall spend the 
night at the country club, just to have an 
alibi." 

It's settled. For the next week there ain't 
a busier couple of spook serenaders in cap- 
tivity. We gets the fake tombstones and 
the receiving sets all rigged up in no time; 
the big bow -wow is Jerry's phonograph out- 
fit. Each transmitter has its own master's 
voice, consisting of six 24 -inch record turn- 
tables, with .special size records, each turn- 
table above the other like a pile of chips in 
a game of stud. When it comes to the lit- 
tle intimate details, you can't beat The 
Master. Not only does each set of turn- 
tables work in order, but they mix between 
the different transmitters, causing the four 
receiving sets to sort of carry on a conver- 
sation between themselves. Jerry has six 
servants, and he drafts them into making 
the records, which he tells them is a new 
device of his to test lung power. Servants 
is useful sometimes. Anyway, The Master 
has read up on the history of Ezekiel Wells, 
and written a neat one -act sketch about him, 
with four wooden -headed principals. We 
tries out the works in the lab, and I con- 
fesses I gets the creeps right there. 

Jim is due Sunday morning, so Saturday 
afternoon we dresses up the act for the try- 
out. First we rattles up to the graveyard, 
sets up the four "stones," and pulls up the 
aerial. It's a four -wire arrangement, one 
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Radio Without the Horn! 
New Console Has 
Its Own Perfect 

Loudspeaker! 

Ample Space for 
All the Rest of 
Your Outfit! 

i 

Goodbye to the 
Old- Fashioned 
Horn Speaker! 

A Vastly Better 
Reproduction 

With this New 
Radio Console! 

"Our old horn speaker never gave tones like this! An artistic 
addition to the living room -everything in its place -it's a joy!" 

Ij ERE is something that enables you to 
1 enjoy radio in the home without the clut- 

ter of unsightly apparatus that plays havoc in 
the decorative scheme of your living room! 
The horn speaker is out of date and out of place 
in radio for the home. This console with its 
in -built loudspeaker is scientific and sightly. 

A T ruly Wonderful Tone 
It does a better job of reproducing, for it 

has the best unit of all that have been tried 
and its sound -box is of resonant wood instead 
of metal, fibre, or composition. 

The appearance of a Windsor loudspeaker 
console is a delight. Its convenience is a joy. 
A piece of real living room furniture of pleas- 
ing lines and finish -and it accommodates all 
the miscellany of equipment which hitherto 
had no place except on table tops, shelves or 
floor. Ample space on top for any set, with 
plenty of elbow room in front. Nothing in 
sight but the dials. Everything else goes in- 
side -from behind -in spaces cleverly de- 
signed to hold the largest batteries and outfit 
-besides the self- contained loudspeaker -all 
protected from dust or disturbance. 

You Need This Console Whatever 
Your Present Outfit Is 

It makes no difference what kind of radio outfit you have 
-this console was designed for your use. The graceful ex- 

terior of this console gives no hint of its inner utility, for 
it is a simple and effective piece of furniture in every line. 
But a glance at the interior reveals a most ingenious arrange- 
ment of the in -built loudspeaker with space either side and 

These spaces are ample for the largest A battery. 
and the largest wet B batteries and the lar- 
gest charging outfit. It is 38 in. long, 18 in. 
deep, and 29 in. high. Notice the artistic 
grill that conceals sound box, and the pro- 
vision of "knee room" beneath. Made in 
mahogany or walnut finish, and the price is 

only $40! 

in front. 

Dealers! 
The sale of these con- 

soles has already reached 
extraordinary f i g u r es. 
They are selling in surpris- 
ing quantities in even 
smallest stores where there 
is one in the window or on 
the floor. It is a con- 
venience and a value not 
to be duplicated. 

Write us for discounts 
and particulars of big 
newspaper advertising cam- 
paign. 

unseen 

$40 
Loudspeaker Included 

lltl °LCon o e 

Free! 
Dealers are now showing Windsor loud- 

speaker consoles and have them for immediate 
delivery to your home. Write us for name of 
nearest dealer who has the Windsor fran- 
chise. Special: We will mail you free on 
receipt of coupon printed below the Windsor 

and Amusement Bulletin for radio fans. It not only lists the 
name, location, wave -length and time of broadcasting but 
describes the character and kind of amusement. With this 
bulletin on hand you know when and where to get what 
you want on your radio. This bulletin is Radio's amuse- 
ment guide. Clip coupon! 

WINDSOR FURNITURE COMPANY (2) 
1422 Carroll Ave., Chicago: 

Please furnish name of dealer showing the new Windsor 
loudspeaker console, and also forward me without any cost or 
obligation your complete Radio Amusement Bulletin that gives 
the kind of entertainment provided by the different broadcast- 
ing stations throughout the country. 

Name 

Address 
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Patents Pending 

D eresnadyne 
Receiver 

An epoch making achievement. 
Introduces an entirely new princi- 
ple which makes superior per- 
formance possible. Establishes a 
higher standard in radio reception. 

The DERESNADYNE circuit is 
the first tuned radio -frequency 
circuit in which the undesired 
oscillations that produce whis- 
tling and distortion are elimi- 
nated by properly proportioning 
and placing the fundamental 
elements of the circuit. 

The inventions of E. F. An- 
drews and E. A. Beane cover- 
ing the DERESNADYNE prin- 
ciple have opened up new pos- 
sibilities for radio enjoyment. 
The inventions are fully pro- 
tected by pending patents. 

Some of the Universally desired 
qualities of the new receiver 
are- 

Unequaled clarify and 
beauty of tone 

Remarkable distance 
Tremendous volume 

Knifelike selectivity 
Freedom from oscillation 

The outward appearance of the 
set is in keeping with its supe- 
rior performance. The instru- 
ment is enclosed in a handsome 
hand -rubbed mahogany case of 
pleasing proportions and dis- 
tinctive design. The best of 
apparatus is used. The crafts- 
manship throughout is of the 
finest. 

The Andrews DERESNADYNE 
is the only receiving set which 
the testing laboratory of the 
Chicago Daily News has given 
unqualified endorsement. 

Write for complete infor- 
mation and for DERES- 
NADYNE article from 
the Chicago Daily News. 

gmbi 
Andrews Radio Company 
327 S. La Salle St., Chicago, Ill. 

wire for each receiver. Then we hooks up 
a temporary field radiophone set for our own 
personal conversation and The Master goes 
back to town to start the wheels in motion. 

I feels somewhat out of place, up there all 
alone, even in the day. I keeps Coueing 
myself about what a hot time Jim is in for, 
but it don't do much good. Well, in about 
half an hour the cross -fire begins. They 
ain't a hitch; it's worse than I thought. 
Little cold chills plays leap -frog up and 
down my spine; I craves distance without no 
delays. But I sticks it out by sheer force 
of necessity. Then I calls up Jerry on the 
radiophone. 

"She spooks O. K.," I. tells him. "It 
sounds like a convention of saxophones play- 
ing off key." 

I fixes the time clocks for 11:30 P. M. 
Sunday, brushes up my footprints and sets 
the stage for the big show. I takes a last 
look at the receiver behind the shrine, and in 
so doing comes face to face with one of 
these forest felines with a white stripe down 
its back. Not having no gas mask I beats 
it pronto, running across the cemetery to- 
wards where the radiophone set is at. In 
running I trips across the cable carrying the 
aerial wires and falls flat on my Rand - 
McNally, taking a few cubic inches of flesh 
off my frame and a load of profanity from 
my mind. 

I ain't particularly superstitious, as stage 
folks go, but there's one thing that's a sure 
jinx. For a dancer to fall or tumble the day 
before he breaks in a new act means trouble, 
and plenty of it. This is my own pet super- 
stition, and I don't feel so good as I jogs 
homeward in my rattleabout. I tells The 
Master, and gets a laugh for my pains. 

"Nonsense," he says. "We must all take 
our humps as they come, Joe. Cheer up! 
Think of our mutual friend Mr. McKenna." 

I shakes my head. "Never you mind," I 
insists. "It ain't never been known to fail 
on anybody else, and I ain't no exception." 

The Master laughs. "Really, Joe, I 
thought you knew better. Forget it." 

Well, Jim gets in Sunday morning about 
eleven. We plays golf most of the after- 
noon, arriving home about four. We talks 
shop for a while, until about four -thirty, 
when The Master, casual -like, drops in. 
This hands Jim a wow -line. 

"How's the voice -thrower, Doc ?" he jibes. 
"Still crowing over it ?" 

Jerry passes it up like the true gent he is. 
Pretty soon Jim lets up. We keeps on talk- 
ing a little longer, until The Master idly 
picks up the Sunday sheet and gives it the 
twice under. This is my cue. 

"What's new tonight, Jerry ?" I asks in- 
nocently. 

"Oh, the usual thing," he replies. Mostly 
political scandal. Several holdups. A mur- 
der. And -say ! Here's a new article by 
Sir Arthur Conan Doyle on Spirit Moving." 

The boy feeds his lines like a veteran 
trouper. And Jim jumps at the remark like 
a thirsty man grabs at a straw. 

"Ghosts !" he snorts. "There ain't no such 
animal I" 

From this point on it ain't no trouble at 
all to get Jim heated up and boiling over. 
The Master and me quietly makes a remark 
and Jim keeps on denying louder and louder 
until finally he baits his own trap. 

"Ghosts!" he nearly yells. "There ain't 
none! Why, I -I'd sleep all night in a 
graveyard just to prove it I" 

"The deuce you would," I contradicts 
mildly. 

Amid a new flow of naughty words Jim 
declares he not only would, but will, and 
puts up a bet. Just to make the thing ring 
true me and Jerry puts in ten bucks apiece, 
figuring it's worth that much to pound a bit 
of human intelligence into his hardwood 
cupola. 

The Master is very surprised. "Do you 
really mean it ?" he asks. 

D 
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IHARKÑÉSS\ 
RECEIVER 

The 

HARKNESS 
RECEIVER 

A Two Tube 
Reflex that 
is both Simple 
and Inexpensive 
The Harkness, since its incep- 
tion, has always been one of the 
most popular radio receivers for 
the reason that it fills a very 
definite place in the field of 
radio sets. The Harkness is the 
supremely ideal set for those, 
and only those, men who want a 
sturdy reliable instrument for 
loud speaker that will consist- 
ently give fine reception on local 
broadcast and which will entail 
practically no upkeep of any 
kind. 

"Consrad" Pattern No. 11, "How 
to Build the Harkness Receiv- 
er," shows you how to construct 
this receiver using the simplest 
and most direct method known. 
A complete set of full -sized 
blueprint patterns is furnish- 
ed consisting of two sheets and 
a four page instruction sheet 
that gives all detailed informa- 
tion on construction operations 
and other special instructions. 
Comes enclosed in a handsome 
two -color printed heavy enve- 
lope size 9 "x12 ". 

AT ALL RELIABLE RADIO 
DEALERS 

Or direct from us. 

Prepaid 
Pattern 
No. 11 

D 

Ousrad 
"RADIOS FOREMOST PUBLISHERS" 

The Consrad Co. 
233 Fulton Street 

New York City 
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TESTED AND LISTED AS STANDARD BY UNDERWRITERS' LABORATORIES 

U. S. Patent 
1,495,582 

This noiseless 
battery charger 

can be used while the set is in operation 
The Balkite Battery Charger is entirely noise- 
less. Its operation does not create disturbances 
in either your set or your neighbor's. It ends 
the nuisance of weak batteries, for if the bat- 
tery should happen to be low, the charger can 
be used while the set is in use,without affect- 
ing the set or its operation, and without dis- 
turbing sounds. 
This charger is based on a new principle, 
the use of Balkite, a rare metal which changes 
the ordinary AC current used for lighting to 
the DC current necessary for charging storage 
batteries without the use of noisy vibrators 
or fragile bulbs. 
The Balkite Battery charger has no bulbs, 
contact points or moving parts. It has nothing 
to break, adjust, or get out of order. It cannot 
deteriorate through use or disuse. It delivers 
a taper charge. It cannot discharge, short cir- 

cuit, or damage the battery by overcharging. 
It needs no attention other than an occasional 
filling with distilled water. It will charge a 
completely discharged battery. It is unaf- 
fected by temperature or fluctuations in line 
current. It is simple, efficient, cannot fail to 
operate if properly connected, and is prac- 
tically indestructible except through abuse. 

Designed primarily for charging radio "A" 
batteries, the Balkite Battery Charger can also 
be used, without added attachments, to charge 
"B" batteries of the lead type. It operates from 
110 -120 AC, 60 cycle current, and charges 
the ordinary 6 -volt "A" battery at 3 amperes. 
Special model for 50 cycle current. 

Sold by leading radio dealers everywhere -more than 
30,000 were sold last year in little more than half the 
season. If your dealer cannot supply you, sent direct pre- 
paid on receipt of price. 

¿Manufactured by FANSTEEL PRODUCTS CO., Inc., `Korth Chicago, Ill. 
DEALERS: Order through your jobber. JOBBER S: Write to our factory 
representatives in your territory. Where we have no representatives, write to us 

Factory 'Representatives 
Ekko Company, 111 West Monroe Street, Chicago Wood &. Lane, 915 Olive Street, St. Louis 
Chas. F. Saenger & Co., 919 Huron Road, Cleveland The Hoy Company, 719 McKnight Building, Minneapolis 
J. P. Rainbault, 50 
Detroit Electric Co., 113 East Jeffers n Street, Detroit Bu ndeptof Can da, Ltd., 

Montgomery 
King Sty W., Toronto, 

Francisco 

Sparling- Markle, Ltd., 276 Smith Street, Winnipeg, Man. 

FRN s TEEL 

Balkite atterY 
rzc 50 Charger 

West of the Rockies 020 In Canada g27 
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Learn 
Electricity 

Student winding a Stator in The Great School of 

COYN E 
Earn $200 to 

$800 a month! 
New Enlarged Course 

I train you on everything from door -belle to power - plants- everything to make you a e50 to $200 a week 
EXPERT. You get complete PRACTICAL training in 
Circuits. House Wiring, D. C., A. C., Armature and 
Stator Winding. Drafting. Auto, Truck and Tractor 
Electricity. Battery Building and Repairing. and 
Radio. Everything to make you a thoroughly trained, 
BIG PAY, Electrical EXPERT. 

CHICAGO 
The Electrical Center 

of the World 
The whole world of electricity is open to the COYNE 
trained Electrical Expert. Come to Chicago -the Elec- 
trice] Center of the World. I pay your fare. Get 
your training at COY VE -the oldest, largest and beet 
school of practical electricity in the country -endorsed 
by Electrical Industry. I do not offer a number of 
individual courses - I give you just one complete 
course so that you will be an Electrical Expert capable 
of commanding big pay. You can become an Expert 
and get big money in ANY branch of electricity if you 
come to COYNE. 

Learn in 12 Weeks! 
NOT A CORRESPONDENCE SCHOOL 

Nobooka or useless theory. I train you on the greatest 
outlay of electrical apparatus of any institution in the country. I give you FREE complete Radio and Auto- 
motive courses. I also give youFREE a Life Member- 
ship which enables you to stay longer if you want or 
to come back at any time and take up any new work 
which is constantly bring installed to keep my school 
the most modern at all times. 

You Don't Need Education 
or Experience ,aE 

n 
ieoxesprrience - 

actual work-that's why you don't need education or 
experience to start with. 

Earn While You Learn 
I help students to secure jobs to earn agood part of 
their living expenses while studying. 

Send Coupon Now 
Don't delay a minute -send that coupon right now for 
my big free catalog and full particulars of special 
offer. ACT NOW! 

Free R. R. Fare to Chicago 
Come to Chicago - the countrry s greatest summer 
resort city -and be ready forBlG MUNEY in 12weekal 

1300-1310 W. Harrison St., Dept, 594-7,,hicago 
I. I= ........ gggt s, gr 
I Coyne Electrical School, Dept, 594-7 
II 1300 -1310 W. Harrison St., Chicago 

Mr. H. C. LEWIS, Pres. Dear Sir: -Please send me' ] free your hi¢ new catalog and full particulars on free' 
railroad fare óf' r anti two free courses. 

1 
Name 

IAddress 

I 

Jim explains that he is serious. 
"Tonight ?' I asks. 
"Tonight !" snaps Jim. 
I turns to Jerry. "Say, where's a good 

cemetery hereabouts ?" I asks. 
"The only one I, know of is the one on 

Fairview Hill," he says. scratching bis head. 
"That's right close in." 

"Pick a good one," jeers Jim. "A nice 
lonely one.' 

Suddenly The Master remembers an old 
deserted graveyard about ten miles out. He 
describes it adequate, and I says for Jim he 
never flinched. 

"It's a bet," says he. "How about ar- 
rangements ?" 

"Let me see." meditates The Master. "You 
will be permitted to have only a small cot 
and no clothing except your pajamas. We 
will leave you there, stay all night at. well, 
say the country club, and call for what re- 
mains of you in the morning. How's that ?" 

Jim don't like the pajama idea none too 
well but he sees our logic. 

"All set." he agrees. "Let's start." 
First we has dinner, and we takes our 

time getting ready, so it's well after nine- 
thirty when we arrives at the cemetery. The 
sun has long since done its stuff and taken 
its bows, so there ain't no light except the 
stars and our flashes. We sets the cot up. 
and Jim undresses and hops into his pajamas. 
I been in a lot of places where I couldn't 
find no excuse to remain, but this dump wins 
the celluloid underwear. I feels cold and 
clammy, and Jerry don't look exactly in his 
elements. but Jim is as chipper as ever. He 
even whistles "You Gotta See Mamma." 

The Master and me don't waste no time 
repeating good nights. We steps on the gas 
and I never saw no fancy edifice that looked 
more like home than the country club. 

There's a Mother Jong contest in full tilt, 
so we looks on a while just to have an alibi 
in case Jim makes inquiries. After an hour 
or so we strikes the new mown, but it's a 
case of no can do. Both of us keeps won- 
dering how much of Jim is still intact, and 
our consciences begins to pain a little. After 
all, Jim never did nothing to us except kid 
The Master, which ain't no crime legally. I 
feels slightly guilty, like the first -time tour- 
ist who smuggles in a nine dollar pewter 
spoon. Sleep ain't in us ; we simply de- 
stroys the bed clothes. Finally. about seven 
o'clock, we decides to face the opera. So 
we vaults into the rattler and makes ruts 
for the spook flop. 

When we nears the hill I has a sort of 
morbid hope to see a few torn pieces of 
blue cloth on the bushes; but there ain't even 
a sample. And when we finally gets down 
into the silent city there is Jim. sound asleep, 
with all six cylinders hitting regular. 

We wakes h:m up. We should never 
have done it. 

Jim grins sleepily. 
"Had a great nap." he yawns. "Outside 

air's great. Think I'll sleep here right 
along." 

"Yóu slept all night ?" demands the two 
of us. 

Jim looks up indignant -like. "Sure I 
slept," he comes back. "Why not ?" 

"Didn't the -er, spooks keep you awake ?" 
"Spooks my eve! I'm telling you there 

wasn't none, ain't none, and never will be 
none!" 

"T -Then everything was all right ?" I 
asks. 

Jim looks kind of funny. "What you guys 
driving at ?" he demands. "Of course every- 
thing was all right. Quiet and restful. 
That is, except for a radio concert about 
half -past eleven." 

"R -radio concert ?" repeats -The Master. 
"Yell," yawns Jim. "Must be a farm- 

house somewheres near here. The fellow 
had a big horn on it. I guess. Leastwise. 
I heard it like it was all around me. Had 
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Plug In-Pull Out 

For All Temporary 
Connections 

Union Radio 
Tip Jacks 
25c a pair 

The greatest little part in all 
Radio. Just what you need when 
building sets, or when trying 
new hook -ups. They replace 
binding posts and give quick, 
positive, electrical connections. 
Heavily nickeled, they add to the 
attractiveness of your set. Are 
now adopted by leading man- 
ufacturers because of superior 
merit over binding posts. 

Two sizes for all mountings. 
STANDARD TYPE A for panels up 
to %" thickness. SPECIAL TYPE 
B for panels, cabinet walls and 
partitions from 5/16 to %" thick. 
Will firmly grip all wires from 
No. 11 to No. 24 B & S Gauge. 
Can easily be reamed to hold an- 
tenna wire, loading coil, etc. 

Other Guaranteed 
Union Radio Parts 

TUBE SOCKETS of highly pol- 
ished moulded condensite. Phos- 
phor bronze contact springs. Re- 
inforced bayonet slot. For all 
standard tubes. Price 70c 

DIAL ADJUSTER : for minute 
adjustment of dials, necessary 
for close tuning. Price 60e 

RETAILERS - 
WHOLESALERS 

Write for free samples of our guar- 
anteed reasonably priced Quality 
Radio Products. Get details of our 
dealer proposition. Also write for 
your copy of our Catalogue H. 

UNÍON^PRAD1O-CORPORATION 
200-MT.PLEASANT-AVEN UE,+rNEWARK--NJ. 
NEW",YORK" OFFICE --116WEST-32=STREEL 
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Philco Type 248 DX Battery for 
the' B" Circuit (48 volts). 

Price -with de luxe mahogany - 
finish case with cover $20.00. 

Price -with handsome maheg- 
anized case without cover 
$1650. 

Phi /co 
Charge Indicators 

C /ear Glass 
Cells 

Acid-tight 
Sealing 

515 

Water Level 
Line 

Philco Noiseless Charger for 
Philco' B" Battery and Type 
ÚD44 Price -$9.75. 

Type UD44 "A" Battery for 
low- voltage Peanut Tubes, 
with built -in Charge Indica- 
tor (Glass Case) Price -$8.00. 

Type UD86 "A" Battery for 
standard 6 -volt tubes, with 
built -in Charge Indicator 
(Glass Case) Price- $16.00. 

Mahogany finished 
Tracy and Cover 

Fahnestock 
Thrift tit_ a/ Clips 

The world's finest "B" Battery 
Philco Rechargeable Radio Storage Batteries deliver strong, uniform, 

non -rippling current, without hum, roar or buzz -an absolute essential 
for clear, unbroken, long- distance radio reception. 

Here is a rechargeable storage "B" battery with all the advantages of 
the famous glass -case Philco Drynamic Storage "A" Batteries. 

Glass Cells with acid -tight sealed covers. Safe for use anywhere in your home. 

Mahogany- Finished Cabinet. Beautiful and decorative. 

Charge Indicators. Exclusive Philco feature that tells all conditions of 
charge and discharge. No more bothering with old- fashioned hydrometer -or 
guess -work charging. 

Tremendous Capacity. Double that cf the ordinary "B" Battery. Needs 
recharging only once every two or three months - refilling with water only 
once or twice a season. 

Easily Recharged. With the new Philco NOISELESS Charger, just a throw 
cf a switch -a plug in a socket. No noise - impossible to overcharge. Re- 
charging cost only 5 to 10 cents. 

Drynamic Feature. Insures ycur getting a fresh, new battery. The life of a 
Philco Radio Battery doesn't start until you or the dealer pours in the electrolyte. 

You'll want to know more about this remarkable new Philco "B" 
Battery. Also Philco Radio "A" Batteries. See them at your nearest 
Philco Service Station, Radio or Music Dealer's or fill out the coupon 
below and mail to us. 

The Philadelphia Storage Battery Company 
Philadelphia 

DIYM AM 11C G°3NDll0 
SATTE R I ES 

Type RW "A" Battery for 
standard 6 -volt tubes, (Ma- 
hogany- finish Case) Price - 
$14.50 to $37.50. With Philco 
Charge Tester. $1.00 extra. 

SIRS -I am interested in learning more about the new 
Philco Rechargeable Storage Batteries for radio. 

Name 

City 

Name of Radio Set 

,I( you are a dealer in radio, please state 

RADIO WHOLESALERS -Make certain 
your radio sets give satisfactory 
service by also wholesaling Philco 
Batteries. Write for details. 
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Duo -Spiral 
Folding Loop 

No outside aerial 
or ground wire 
necessary 
Increases 
selectivity 
Reduces 

static 
Easily 

portable 

The DUO -SPIRAL FOLDING LOOP rep- 
resents the highest development in a port- 
able aerial. Besides being the most con- 
venient type of antenna, it makes possible 
better reception. It brings in stations from 
coast to coast. It folds and can be used 
anywhere. 
The loop proper is about two feet square 
and is made of stranded copper wire with 
heavy silk insulation. The patented DUO - 
SPIRAL winding gives maximum signal 
strength. Connection is made direct from 
antenna wire to receiver. Tension is al- 
ways just right to insure neat appearance 
and greatest efficiency. The swivel base is 
graduated for calibration. A convenient 
handle permits adjustment for greater 
selectivity without body capacity effects. 
The DUO -SPIRAL has been adopted as 
standard equipment by many leading man- 
ufacturers of complete sets. Workmanship 
throughout is first class. The handsome 
silver and mahogany finish harmonizes 
with the finest furniture. It can be used 
indoors or wherever you go when you 
want to take your receiving set with you. 

Price complete, $8.50 

Tiny -Turn 
A Superior Vernier Control 

Which Makes Perfect Tuning Easy 

Every owner of a radio 
set knows how difficult it 
is at times to tune in dis- 
tant stations. All adjust- 
ments must be exact. 
Only one position on each 
dial gives maximum sig- 
nal strength. The great- 
er the selectivity of the 
set the greater the need 
of close adjustment. 
TINY -TURN makes it 
easy to adjust the dials to 
exactly the right position. 
It has a gear ratio of 30 
to 1. Fine adjustment is 
easily secured. Signal 
strength is increased by 
perfect tuning instead of 
by drawing on the batteries. 
TINY-TURN rotates in the same direction as 
the dials, and can be instantly disengaged for 
making adjustments when precision is not nec- 
essary. It fits any standard panel and can 
be easily attached in a few minutes. It in- 
creases range and volume and improves tone 
quality. It makes tuning easy and saves 
batteries. Handsome nickel and ebony black 
finish. Price 75 cents. If your dealer cannot 
supply you, write to us direct. 

Radio Units, Inc. 
1300 First Avenue 

Maywood, Ill. 

= l., 

a good program. Say, yuh got any ciga- 
retes?" 

"C- concert ?" mumbles The Master. 
"Yell. Lot of good jazz stuff. The an- 

nouncer said it was WJX broadcasting. 
New York, ain't it ?" 

"Uh- huh." 
There is silence while Jim dresses. Then 

he speaks. 
"This sure is a wonderful age," he com- 

ments. "Say, where's them cigs ?" 
"I left a pack of 'em over in the car," I 

tells him. "Run along, we'll bring the cot." 
Jim sets foot over the hill. As soon as 

he's out of sight The Master turns to me. 
"Something went wrong," he says. "There 

isn't a farmhouse in a mile." 
"Correct," I agrees. 
"The transmitters couldn't all have failed," 

he goes on. "I took care to arrange them 
so at least one would operate." 

"Yeh," I concurs, not feeling any too keen. 
"Therefore, the trouble must have been 

here. Joe, did you alter anything after I 
left ?" 

I shakes my dome. "Not a switch, except 
to set the time like you told me to." 

The Master examines one of the sets. 
"The time released the switch O. K. here," 
he says. "Funny. I wonder if -" 

He don't say no more, but takes a run up 
the slope to where the aerial is at. He 
looks it over. Then he calls me. 

"Jim," he asks quietly, "did you say you 
stumbled over this cable yesterday ?" 

"I did," I tells him. "Observe my mug 
and be convinced." 

He looks at me sadly, but don't speak. 
"Furthermore, it brought bad luck, like I 

said it would," I states. 
"It surely did," agrees Jerry. "Do you 

know what happened ?" 
My face gives me away. 
"Each wire in the aerial serves one re- 

ceiver," he explains. "When you fell you 
jerked the cable, which as it happens twisted 
the four bare lead -ins together." 

"But -" 
"But indeed. That threw all the tuning 

devices in series." 
"Well -" 
"75 plus 85 plus 95 plus 105 equals 360," 

says The Master. 
It dawns on me. "WJX broadcasts on 

360," I says dumbly. 
"Precisely." 
We don't say nothing for a few minutes. 

Then I can't help but grin. 
"Say. Jerry," I inquires, "do you believe 

in ghosts ?" 
"Do I what ?" 
"Do you believe in ghosts? I never 

thought to ask you before." 
He scratches his head. "There have been 

some manifestations I have not been able to 
comprehend," he admits. "However. in this 
case, there is no doubt as to the source of 
the trouble. It is obviously earthly." 

"Not only obviously, but aromatically," I 
snickers. "Look behind you." 

He does. There sits the wood pussy with 
the white stripe. 

The Master stares at the animal. Then he 
slowly turns to me. 

"That, I believe, is the indirect cause of 
our difficulty." Then his face brightens up 
and I can see a clever line coming. 

"One might call it a radio spook," he 
smiles. 

"Yell." says I, "the original broadcaster." 
The funny part is The Master sees the 

point before we're half way home. 

TUBE OR NOT TUBE, THAT'S 
THE? 

"You know what the bootleg tube makers 
are doing ?" 

"Sure, OM, they are just Flem- Fleming 
the public. " -Jack Brout. 
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DEAL WITH THE MANUFACTURER 
DIRECT AND SAVE MONEY 

Insure yourself for BETTER SERVICE 
and GREATER SATISFACTION, 
HIGH QUALITY and LOW PRICE. 

NEUTRODYNE 
A & P 5 -TUBE SET 

SPECIAL 
KNOCK -DOWN 

Every part that is needed to build an A & P 
NEUTRODYNE is included in the kit at this 
remarkably low price. 

Price, $25.95 
These parts are constructed in our factory' 
according to NEUTRODYNE specifications. 
and are guaranteed to be the BEST 
MONEY CAN BUY. Neutro coils have silk 
covered wire wound on genuine Bakelite. No 
shellac or varnish which introduce losses. 
Panel is drilled and engraved. Set of dia- 
grams are included. 

ENCLOSE POSTAGE WITH ORDER 
WEIGHT: 2 pckgs., 9 and 5 lbs. 

A & P NEUTRODYNE 

THE STANDARD $65 
5 -TUBE SET . . 
THE BEST AND MOST POPULAR NEU- 
TRODYNE IN THE WORLD WITH OUR 
UNCONDITIONAL GUARANTEE. 
Every part is DESIGNED TO match, and 
the set is BALANCED TO PERFECTION. 
Designed for both indoor or outdoor aerial. 
RECEIVES LONG DISTANCE EVEN ON 
INDOOR AERIAL clearly and loudly. 
Tunes very easily. and always "picks up" 
stations on the SAME DIAL READINGS. 
By actual comparison the MOST EFFI- 
CIENT NEUTRODYNE made, regardless of 
price. 
You can pay more, but the BEST RESULTS 
are obtained with an A & P NEUTRODYNE. 

KNOCK -DOWN 
All parts to BUILD one like our STAND- 
ARD NEUTRODYNE $32.50. Cabinet extra. 

GREATER ATLANTIC AND PACIFIC 
RADIO CORP. 

223 W. 34th Street, New York City 

RADIO TUBE 
EXCHANGE 

1 
nail 

We Repair All Standard Makes of Tubes 

Including 
W.D. -11 or 12 
U.V.-199 C. -299 
C.-11 or 12 
U.V. -201A or C -301 -A 
D.V. -1 or D.V. -2 
U.V. -200 or 201 
C. -300 or 301 

U. V. 202 Repaired. $3.50 
All tubes guaranteed to do the work. 
RADIO TUBE EXCHANGE 

200 BROADWAY NEW YORK CITY. N. 
All Mail Orders Given Prompt Attention 

Orders Sont Pareil Post C. O. D 

Y. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
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The New Pfanstiehl System 
Is Revolutionizing Radio 

Simple 

Un failing- 
Enjoyable- 

HITHERTO radio development has advanced 
along the li ne of more and more complication. 

To get greater distance and louder tone more ampli- 
fication was needed. Unfortunately, that meant more 
internal noise, due to the disturbing oscillations in- 
side the set itself. To overcome these, complicated 
devices were resorted .to: potentiometers to choke 
down the oscillations, neutralizing condensers to 
offset them. These have never been satisfactory. They 
only partially do the job. They complicate operation. 
They get out of adjustment. In spite of them, the 
undesirable noises occur and re- occur. 

A New Principle Needed 
Along these lines radio could never become the un- 
failing and enjoyable instrument of reception people 
want in the home. There was too much uncertainty 
about it. The whole dynasty of "dynes, "a long line of 
"supers" and "peters" and "neuters," each contrib- 
uting its share to the advancement of radio recep- 
tion, must yield to something very different. They 
must give place to something much simpler and 
more trouble -proof. And that something is an en- 
tirely new system of radio design, one that is funda- 
mentally correct in so relating the electro- static and 

The" Station Finder" 
ANEW simplicity of tuning is at- 

tained by the Pfanstiehl Model7. 
There are three large dials, which tune 
the three successive circuits. There- 
fore, these dials are turned identically, 
or to the same number, for any given 
station. This means that to receive on 
any one wave length" you need to 
know but one number. That number 
is given by the "Station Finder" on 
the right -hand upper corner of the 
panel. On its lower scale, read the 

wave length" of the station desired. 
(This information is obtained from 
the daily program in the newspaper. 
Directly above the "wave length" 
read the number at which the three 
large dials are all to be set to secure 
reception. The Pfanstiehl 'Station 
Finder" takes the guesswork out of 
tuning. 

Q 

electro- magnetic fields in the set that no disturbing 
oscillations can occur. 

A Non -Oscillating -System 
That is exactly. what has been accomplished by the 
new Pfanstiehl non -oscillating system in the Pfan- 
stiehl Model 7. No oscillations can occur. They are 
kept out. For the first time in the history of radio, 
the full benefit of tuned radio frequency amplifica- 
tion can be enjoyed always at its best, without the 
least complication or need for adjustment. 

Clear as a Bell 
This marks a new era in radio. It makes radio as de- 
pendable as a phonograph or the telephone. Recep- 
tion is as clear as a bell, as natural as the human 
voice. In this respect distance makes no difference. 
However great the amplification, no oscillations 
arise. You can change tubes as often as you like. 
There is no need of adjustment. 

Simplicity Itself 
How this has been accomplished is briefly and clearly 
explained in an illustrated folder which will be sent 
to anyone on request. Simplicity has been attained 
by a very simple means. 

5 -tube set 
tuned radio frequency 

Exclusive local franchise still open to strictly 
high grade dealers in a number of desirable 

territories. Quick action is necessary. 

PFANSTIEHL RADIO COMPANY, HIGHLAND PARK, ILLINOIS 
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lar 

FOR SUPERIOR 
REPRODUCTION 

WITHOUT 
EXTRAVAGANCE 

T MM 
Horn p ea ker 

DEPENDABLE 
$500 

EVEN though you pay more money 
for a loud speaker or a headset, you 

will not obtain a better value than the 
Home Speaker or the Dependable 
Headset. Their performance ranks with 
that of reproducers costing twice the 
money. 

The Home Speaker horn is 22 inches 
high, with a diameter of 10 inches at 
the bell, and has an attractive appear- 
ance that meets with the approval of 
every discriminating radio fan. Its 
clearness and volume is guaranteed by 
a factory regulated diaphragm. 

The Dependable Headset is wound to 
full 2400 Ohms resistance and has a 
one -piece formed magnet. Perfectly 
matched tone is the result of thorough 
factory testing, while sensitiveness 
equals that of many higher priced 
headsets. 

Trimm Quality Reproducers are dis- 
played at your dealer. If unable to 
secure them, send for free illustrated 
folder giving dealer's name. 

TRIMM RADIO MFG. CO. 
24 So. Clinton St. Chicago, Ill. 

Member Radio Manufacturers' Ass'n 

cal 

The "LINCOLN" 
Enclosed Fixed 

Adjustable 
Detector 

Kills your Reflex 
Troubles 

ListNeal $1.50 Price 

0111.4w1l 

11,LVä/1111 1 

....,.o 
5PEC9nLiv ADAPTED 

FOG PEFLLA WORN 

Manufactured by 

The LINCOLN MFG. CO. 
Dept. E. 1 LOS ANGELES, CAL. 

Guaranteed 
the Best 

"REFLEX SPECIAL" 
QUICK CONTACT 

RECTIFIER 
Withstands Heavy Plate Voltage 

The Acme Apparatus Co. says "prevent dis- 
tortion and howling by using a BROWNLIE CRYSTAL 

in REFLEX SETS." 
Order From Your Dealer or Direct 

ROLAND BROWNLIE & CO. 
22 Saunders Street Medford. Mass. 

i 
Insure your copy reaching you each month. Subscribe to Radio News - 

$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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(Continued from page 501) 
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10. The operator's ears should be filled 
with cotton and old -fashioned ear -snuffs 
worn. 

11. Important. All spirituous liquids 
should be removed from the premises due to 
the fire hazard. 

Yours for better broadcasting, 
RADIO EDITOR. 

REPLYING TO INQUIRY ON 
REFLEX 

By "ROLAND DAINTY HANDS" 
(RADIO NEWS, August, 1924) 

Reflexes are nice; I have one which 
doesn't flex, so feel competent to advise him 
fluently, as follows: 

To increase selectivity, erect antenna of 
standard Pyrex cable parallel to 4th dimen- 
sion and extend to nth degree. Galvanized 
insulators match beautifully. 

Shield panel with German marks and put 
vernier on steering wheel. 

Solder grid leak and test for capacity in 
pints. 

Larger honeycomb coils will help keep the 
weak "B" battery alive. 

The lack of pep indicates worn pistons 
which cause carbon deposits inside tubes, and 
the frying noise is caused by poor lubrication. 
Respectively remedy by replacing new pistons 
with oversize filaments (also the use of 
Tetra -ethyl -lead is highly recommended by 
its makers), and then drain crank case and 
refill with Crisco. 

Disconnect original leads from cigar 
lighter on dash, and run square buss wire 
inside round hose from lighter to center of 
distributor. Hold well damped tickler closely 
coupled to lighter and start motor. If it 
works. test wheels for alignment and inspect 
ground. Have wheel base lengthened and 
calibrated with wave meter. 

If it doesn't flex, advise you to correspond 
with the inventor of "27 miles on air" device. 
or take to roof of Woolworth building and 
direct dials toward northeast. 

Contributed by 9RSK. 

RADIO PROVERBS 
By PIERRE MACISAACS 

Dead tubes bring no music. 
Well tuned is half received. 
Many tubes make loud music. 
One good turn deserves a station. 
A rapid turn gathers no stations. 
Make haste while the tube shines. 
The more wire, the less stations. 
"B" batteries make the radio go 
A switch in time saves nine. 
Don't hide your tube under a coil. 
Distance wise and tuning foolish. 
One condenser does not make a radio. 
Faint phones ne'er won fair station. 
A letter to the singer is sufficient. 
The receiver is as bad as the aerial. 
It's a long aerial that has no turning. 
A radio is known by the stations it gets. 
A tube in hand is worth two on the floor. 
A little "B" battery is a dangerous thing. 
It's a wise owner that knows his own 

radio. 
Many talk of stations who never tuned a 

set. 
Give a man a radio and put him on a 

desert island. 
Don't count your stations before they are 

tuned. 
You can't teach an old battery to get new 

stations. 
He who reckons without static must reck- 

on again. 
Take care of the tuning and the stations 

will take care of themselves. 
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You know how I've been spending my money for parts. 
Well, last night our home -made "superhet" was making a lot of 

noise but little music, when I happened to remark to Nell that a 
couple of new vernier condensers at $7 each might improve it. 

And she snapped right back at me, that one new hat at $14 
would improve her con- sid -er -ably, and what was more she in- 
tended to be improved. Women are so inconsiderate. 

I was ready to kick the set to pieces and give up Radio forever, 
when Eddie who works at Whump's Radio Store called to ask 
about a little bill which had escaped my mind. 

I asked him to look over the set and see if he could tell what was 
causing the trouble. 

"What's the use ?" he said. "The set is probably O. K. Why 
don't you get some batteries you can recharge when they run down? 
That's what's making it noisy." 

Well, to make the story short, I got him to trust me for a set of 
Willard A's and B's, and you should hear that "super" perform now. 

Wife Nell hasn't said any more about the hat either. 

Yours for better reception, 

/al1Y1 . 

519 

WI WILLARD 

BATTERIES 
Vv 1A M 

The Voice of the Storage Battery ,' Tear me 
off the page 

i and mail me WTAM is the Radio Research Laboratory and 
to WTAM. I'll Broadcasting Station of the Willard Storage 

Battery Company, Cleveland, Ohio. bring you "Better 
Its function consists of research which is being i Results ". 

done to improve the quality of radio reception 
and the broadcasting of radio programs for your ,' Name 
entertainment. 

Write for WTAM's own booklet, "Better , .. 
Results from Radio." Most interesting booklet , City and State 

ever published on this subject. Mailed to you 
with our compliments. f Street Address 
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cloivlvvind 
Success/ 

AMERICAN 
BRAND 

CONDENSERS 
These Condensers are now 

ready for you. Jobbers and 
dealers everywhere should 
,have them to fill the public 
demand: 

American B r and Con - 
densers are made with the 
highest ratio geared adjust- 
ment ever developed on va- 
riable condensers. They are 
without question the Low- 
est Loss condensers avail- 
able today. Their price is 
no higher than the price of 
ordinary condensers. 

Please ask your dealer to 
show you this condenser - 
if he can't do so, write us for 
a descriptive folder and 
send us your dealer's name. 

With 
the 100 to i 
worm Drive 

23 Plate, only $5 °O 

NOTE TO DEALER: If your jobber can't supply you, write us. 

American Brand Corporation 
8 West Park Street Newark, N. J. 

Factory: PHILADELPHIA 

FREE -Log Book with each purchase 
FACTORY GUARANTEED MDSE. BY MAIL 
Genuine New Cunningham and Radiotron Tubes 

C299. C300, C301A. C11, C12 X3.39 ÚV199, UV200, UV201A, WD11, WD12 
Fresh Burgess or Eveready "B" Batteries 

211/2 Volt large size $1.59 -45 Volt $5.00 size 53.33 
Write for new Complete Free Catalog 

STONE ELECTRIC CO., 714 Pine St., St. Louis, Mo. 
All Mdse. F.O.B. St. Louis, Mo. Dept. N 

MORE PROFITS 
To Dealers Who Buy Nationally 
Advertised Radio Goods from Our 
Bargain Catalo§! Write for It Today/ 
AMERICAN RADIO t^5.- CO. I.J 6 WEST 14T 1IST, KANSAS CITY,MO. 

THOMPSON 
NEUTRODYNE and SPEAKER 

$150 $35 
Representing 14 years' experience by an organ- 
ization devoted to wireless and radio apparatus, 
R. E. THOMPSON MANUFACTURING CO. 

150 Nassau St., New York 
Factory : Jersey City, N. J. 

East 
Pittsburgh. 

Pa. 

Same 

SCO 

Wholesale 
Radio 

Next door 
to Equipment 

KD KA 

Day Shipments 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 53 Park Place. N. Y. C. 

Radio Neins for October, 1924 

RADIO STORE OPERATES RADIO 
SCHOOL 

At last has come the radio store school 
for radio fans. A Chicago radio company 
which operates 12 stores in the city has 
what it calls radio schools in each. 

These schools are, in reality, work shops 
where the radio builder may come and build 
his set. To guide him, instruct him, and 
help out with difficult hook -ups, and to 
checkup the finished set before the current 
is turned on, is a radio instructor. One in- 
structor is kept at each store. He will be 
trained by the company before being put in 
charge. Where it is possible, the instructor 
also attends =to the sales of the radio supplies 
and sets. Where the volume of business is 
too great or demands of the "students" too 
heavy, a clerk is put in charge of all sales 
and the instructor does nothing but help the 
builders in the workshop. 

In the workshop, which is in a room apart 
front the sales room of the store. may be 
found electric drills, soldering irons, pliers. 
screw -drivers, voltmeters, ammeters, and all 
the other necessary tools and apparatus to 
build and test radio sets. At any time of 
the day, in these stores, may be found melt. 
boys, and sometimes girls and women busily 
constructing sets. 

The work benches are large enough to 
conveniently accommodate several builders 
at the same time. Leads from "A" and "B" 
batteries are connected to marked binding 
posts on bakelite panels above the work 
benches so that when a builder has com- 
pleted his set, he may connect it up in the 
workshop and test it. Aerial and ground 
leads are also conveniently placed on the 
panels. 

The instructors have all been trained to 
explain radio in the simplest terms so 
that the novice may understand them. 
Due to the number of complicated and 
"freak" circuits that appear in radio maga- 
zines, and Sunday supplements of the news- 
papers, the instructors are compelled con- 
stantly to study in order to help the builders 
with the thousands of different hook -ups that 
are used. 

These work shops and the help are offered 
to the public absolutely free. The reason for 
it is that they boost the sales of the cotn- 
pany.. When a man has been striving for 
weeks to get his pet circuit to bring in the 
music, without success, he is ready to do any- 
thing for the man who can make his set 
work or show him where the trouble lies. 
That is what the radio "schools" do. 

Only recently a street car conductor 
brought a three tube set into one of the 
stores for the instructor to look at. The con- 
ductor was about ready to give up. He had 
worked for weeks and had not heard a sound 
come from his loud speaker. 

When the instructor looked over the set 
he could not find a thing wrong with it. 
Connecting up the set, the loud speaker still 
remained as quiet as the Sphinx. When a 
new detector tube had been inserted, the set 
almost broke the loud speaker with music. 
The owner of the set exploded with pride. 
and in a husky voice he said, "Gee, won't 
the kids be happy when they hear her now ?" 

That one man, in appreciation of the little 
accommodation the instructor gave him, has 
brought nine customers into the store since 
then and they have bought several hundred 
dollars worth of supplies. According to 
the manager of the company, that is a typical 
instance of how the radio schools are suc- 
ceeding in bringing in business. 

BEAT INTERFERENCE PRODUCED 
BY RADIO TRANSMITTING 

STATIONS 
One type of interference to radio recep- 

tion that is sometimes noticed is the con- 
stant pitch whistle produced by the "beat- 
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Rear view of the Tropadyne receiver. 
The spacing of the R. P. transfo rmer coils can be clearly seen. The numbers designate the following instruments: ., the tuner: 
2, the oscillator coil; 3, the grid leak: 4 and S, fixed .0005 condensers: 6, the tuning condenser; 7. oscillator condenser; 8, loop jack; 9, tuned 

R. F. transformers; 10, A. F. transformer; Il, potentiometer; 12, rheostats; 13, jacks for detector and loud speaker. 

the Tropadyne circuit one tube acts both as 
oscillator and detector, and is a frequency 
changer. This is where this circuit gets its 
name; tropaia from the Greek, meaning 
change, and dyne meaning force. 

Fig. 1 shows the Tropadyne circuit. Only 
one tube is shown, which is merely a f re- 
quency changer when used in a Super -Hete- 
rodyne receiver, and may be used with 
type of Super -Heterodyne no 
As shown in the 
both lo 

In the August, 1924, issue the Editor of 
RADIO NEWS has this to say about the TRO- 
PADYNE circuit: 

" Itere is a remarkable Super- H,-trrodyne 
receiver which we warmly- recommend to our 
readers. It has several new and unusual fea- 
tures. in the first place only six tubes are r.-t. 

used giving as much volume as the average Ef 

8 tube Super -Heterodyne. The selectivity of t 
this set is unusual. Lltequalities of the inter- 
mediate transformers have now been done 
away with by tutting each transformer. After 
the transforinor has been tuned it can he left 
this way. no further timing firing necessary. 
This systtm stakes for maximum sharpness 
and max volume. Another outstanding 
point of superiority of the Tropadyne circuit 
is that it practically does not radiate. thereby 
not interfering with other nearby receiving =_ 

stations. Most Super -Heterodyne circuits, as 
is well known, are po,verful radiators." 

For the first time it is now possible to 
build a real Super- Heterodyne that not only 
exceeds them all, but is the only Super - 
Heterodyne that is scientifically balanced. 
Heretofore when building a Super- Hetero- 
dyne you either made or bought the inter- 
mediate transformers. These never matched 
as it is impossible to make two windings 
exactly electrically alike. 

While some firms are advertising matched 

r 

INDUSTRIES 
CORPORATION 

131 Duane Street, New York 
Cable Address: Ricotrade, New York 

The electrical center of the oscillator circuit 
is approximately at the center turn of the 
coil. In practice, this connection is not crit- 
ical. It may be two or three -turns either 
side of the center, without seriousl 
ing the efficiency. 

Altlto 
flo ' 

be tuned independently to the same or dif- 
ferent wave -lengths. This is a conditi - 

ver before at . ii d 

THE TROPADYNE 
Improved Super -Radio 

(Reprinted from August Radio News) 

or balanced transformers this is a mislead- 
ing statement because even though they are 
balanced ever so well, when placing them in 
the circuit they become unbalanced automa- 
tically due to inductive effects between 
transformers, lead wires, etc. 

The TROPAFORMERS built according 
to the inventor's -Mr. C. Fitch- specifica- 
tions can be scientifically balanced by any- 
,.,,1,,11, ,,,,,, ..,....,,1,,,,,,,,,,,,,,,,,,,, mmioa.nauiuuu,,.,amua,u,aumn,,,,aaar 

No. 
351 

I 

$6.75 

INDUSTRIES 
CORPOR.(TION 

Maw ron,, 

(Patents Pending) 
The TROPAFORMER here illustrated is the 

only scientific balanced intermediate Super - 
Heterodyne transformer. It combines trans- 
former and condenser, and enables the trans- 
former to be tuned to the very finest degree. 
Once tuned it need not be touched again. Built _ 

entirely of hard rubber. - 
This TROPAFORMER does away with ex- s 

changing tubes in order to balance the circuit. 
Each TROPAFORMER is tuned to its tube 
and vice -versa. 

one. Each transformer is equipped with 
one of our well known condensers which 
is shunted across the secondary of the trans- 
former. This is the big secret of the TRO- 
PADYNE circuit and accounts for its won- 
derful work. Once the TROPAFORMERS 
are tuned by means of the shunt condensers 
they need not be touched again; the bal- 
ancing is permanent. 

Any other technical information will be 
gladly supplied by us. We offer to the trade 
and those interested in building their own 
TROPADYNE Super- Heterodyne the fol- 
lowing: 
No. 350 Kit containing four TROPAFORM- 

ERS with shunt condensers, tuner, shown 
under (1) in the above illustration, and 
one oscillator coil, shown under (2). 
Price complete with booklet giv- 
ing full directions $28.75 

No. 351 Tropaformer, each 6.75 
No. 352 Tropadyne Bakelite Tuner, 

each 1.25 
No. 353 Tropadyne Bakelite Oscil- 

lator coil, each 1.50 

Use Coupon if Your Dealer Cannot Furnish. 

h Radio Indus s- i;ir&NO MONEY RN 10's 
131 Duane St.. New York, N. Y. s 

Gentlemen : 

As my dealer cannot supply my needs. kindly shin 
to me direct the following articles. for which I will 
pay the postman on arrival. 

Name 
Address 3 

City s 

My dealer's name is 
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The Set for Every 

P = --- 
1 tube Regeneratire long distance ;yon- 
der. M R t' t0, $27. no 

3 tube receiver in handsome ease with 
inlaid panel door, and compartments 
for batteries, head phones, etc. 

MCR3,SS1.50 

Michigan "de Luxe" 4 tube receiver. 
1 stage R.F. amplification. Built -in 
adjustable loud speaker. Solid ma- 
hogany case. "America's most beau- 
tiful set." M R C 4, 5150.00 

34 Pear_ l Street 

AUTOMOBILE MAKES 
27 MILES ON AIR 

An automobile goes 27 miles on air by 
using an automatic device which was 
installed in less than 5 minutes. The 
automobile was only making 30 miles on 
a gallon of gasoline, but after this re- 
markable invention was installed, it 
made better than 57. The inventor, 
Mr. J. A. Stransky, 1141 Eleventh 
Street, Pukwana, South Dakota, wants 
agents and is willing to send a sample 
at his own risk. Write him today. 
-Adv. 

Michigan 12, $57.00 
THOUSANDS of satisfied owners all 

over America vouch for this three 
tube, long distance wonder. 

No set, regardless of price, has ever out- 
distanced it. No set will give you greater 
satisfaction -no set is easier to operate. 
Michigan lever controls give you vernier 
adjustment without any additional parts. 

Selectivity- stations but a few meters 
apart are easily separated. 

Works equally as well with 6 Volt or Dry 
Cell standard tubes. Ample space for bat- 
teries. Beautiful mahogany finish. A set 
you can rely on to perform consistently. 

Write for illustrated folder. Ask your 
dealer to give you a demonstration. 

Other Michigan styles and types, 
from $27.00 up. 

Licensed under U. S. Pat. 1,113,149- letter pending 807,388 

RP 
Grand Rapids, Michigan 

RADAK 
RELIABLE RECEIVING SETS 

Licensed Under Armstrong Patent 
1,113,149 

BUILT BY AMERICA'S OLD- 
EST MANUFACTURER 

CIapp Eastham Co. 
107 Main St. Cambridge, Mass. 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 

Radio News for October, 1924 

ing" of the carrier waves of two trans- 
mitting stations. However, the Bureau of 
Standards says that the assignment of fre- 
quencies to the Class B broadcast stations 
is such that this interference should not 
occur. Radio supervisors assisted by the 
Bureau of Standards are doing their best 
to set and keep transmitting stations on 
their assigned frequencies and so eliminate 
this type of interference. If radio listeners 
will identify any two stations producing 
beat interference and report them to the 
Supervisors of Radio, Bureau of Naviga- 
tion, it will help very much in this work. 

A CURIOUS WIRELESS 
EXPERIMENT 

One morning early in July, a very curious 
experiment was tried with some carrier 
pigeons at the radio telegraphic station of 
Paterna, near Valencia, Spain. 

Several of these birds were released near 
the aerial mast at the same moment as the 
station was transmitting messages, and it 
was observed that the birds, through the 
influence of the electric waves, lost their 
sense of direction, turning round and round 
in confusion. 

The tests were repeated many times, in- 
variably with the same result, thus proving 
that the sense of direction of the carrier 
pigeons was destroyed by the influence of the 
electro- magnetic waves. 

BRAZIL AUTHORIZES BROAD- 
CAST STATIONS 

Permission to establish four radio 
broadcast stations has been granted by 
the Ministry of Public Works of Brazil 
to the Brazilian Radio -Telegraph Corn- 
pany for the purpose of broadcasting 
information, lectures, concerts, etc. The 
four stations are to be located at Sao 
Paulo, Bello Horizonte, Bahia and Per- 
nambuco. 

nnimmumminnunia , 1m, 

Radiotics 
(Continued from page 501) 

ON CHICAGO'S NORTH SIDE." This 
is indeed unusual, in fact it is alarmingly 
queer and decidedly improper. Imagine the 
condition in which Chicago's "north side" 
must be in. And the sets must be ten deep. 

Contributed by Robert H. McCorinac. 

THIS SET WOULD FOIL AN 
EXPERT 

From an article in the 
July 1924 issue of QST 
we are made acquainted 
with a new but intricate 
type of receiver. In the 
description it is stated 
that "The primary coil 
has five tuners." Just 
how the primary coil 
can have five tuners is a mystery, but if such 
be the case, the psychological effect, of a 
glance at the secondary coil controls would 
paralyze us. 

Contributed by A. Gonglt. 

Correspondence from 
Readers 

(Continued frour. page 502) 

in the Navy at the following naval stations : 

Newport, R. I.; New Orleans, La. ; Port 
Arthur, Texas; Galveston, Texas; Pensa- 
cola, Fla.; Charleston, S. C. ; Cayey and 
San Juan, Porto Rico. My experience with 
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The Radiotrola "Baby Grand" 
Radio FrequencY Receiver 

Range 
500 
to 

1.000 
miles 

$18.50 
Without 

Tube, Phones or 
Batteries 

ERE is the New RADIOTROLA "Baby 
Grand" outfit which fills every require- 
ment necessary to enjoy all radio broadcast 
entertainment. 
From its conception, the MONODYNE 

was marketed as a single unit so that batteries and head- 

phones remained exposed in the open. To meet an 

incessant demand, we designed a new cabinet, provided 
with compartments for all accessories and which outfit 

we take pleasure in presenting herewith. 

The RADIOTROLA "Baby Grand" has a beau- 

tifully designed compact wooden cabinet finished in 

leatherette throughout. The connections are all wired, 
-ready for batteries, aerial and ground. A hinged 
cover with snap -lock protects the entire apparatus from 
dust. Cover specially provided with a broad flexible 

leather strap for vacuum tube. The cabinet is also pro- 
vided with two compartments for phones, "A" and "B" 
batteries. 

The original RADIOTROLA unit, Model GT2, of 

which tens of thousands are now in use all over the coun- 
try, are still giving the highest of satisfaction in efficiency 

and long distance reception. Good as the old MONO - 
DYNE is, we have embodied a number of far -reaching 
improvements which make the RADIOTROLA 
"Baby Grand" incomparably better. 

The RADIOTROLA "Baby Grand" is a tuned 
radio frequency amplifier and detector, which receives 
radio broadcast clear and loud without distortion over an 
average radius of 500 miles. Good reception over a 

radius of 1,000 miles has been frequently obtained. 

The RADIOTROLA "Baby Grand" has ONLY 
ONE TUNING KNOB. Stations always come in on 
the same point on the dial. In addition it now is equipped 
with a new Volume Control permitting fine adjustments 
for long distance reception. 

Size of complete outfit 778x7 /x11 /. 
Net weight, about four pounds. 

ility, appearance, quality, long 
RADIOTROLA "Baby Grand" 
stands in a class by itself. 

For sheer performance, dependab 
distance reception and price, the 

has no equal nor peer and 

DEALERS: -Write for Prices and Our Special Agency Proposition. 

NarIpNA- 

) 
18 HUDSON ST. NEW YORK 

IF YOUR DEALER CANNOT SUPPLY YOU USE COUPON BELOW 

S-E-N-D N-O M-O-N-E-V sqk 

NATIONAL AIRPHONE CORPORATION R.N.-10 
18 Hudson Street, New York City. 

Gentlemen: -Please send prepaid one No. GT -10 MONODYNE BABY 
GRAND outfit, for which I will pay the postman, upon delivery, the 
advertised price. 

Name 

Address 

City State 
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The New SATURN 
Improved Automatic Radio Plug 

The famous SATURN Plug radi- 
cally improved to meet the latest 
requirements. Neat, polished case of 
genuine Bakelite -no exposed metal 
to produce capacity effects or short 
circuits. Remember the big SAT- 
URN feature -no tools to connect- 
just insert phone cord terminals into 

plug. Held in a vise -like grip ; 

electrically perfect ; instantly released 
by a touch on the small release lug. 
A real guarantee backs every SAT- 
URN Plug. Although so much 
improved,' the price is reduced. 
Greater value than ever. Reduced 
to 75c. 

The SATURN 
Battery Switch 

Velvet- smooth action -the result 
of perfectly balanced blade con- 
struction. A slight pull makes con- 
nection! an easy push breaks it. 
Fits any panel. Built according to 
the SATURN standard of mate- 
rials and workmanship. 

LIST PRICE 75c 

SATURN Easy soldering terminals with crowfoot offset. tinned Perfect 
with non- corrosive solder flux compound. Rounded 
corner brass brackets. nickel plated. German silver 
blades with sterling silver contact points. Jacks 

How to Buy SATURN Radio Products 
In case your dealer has not yet received his stock of SATURN Products, you may order direct, 

being sure to mention his name. Satisfaction guaranteed or your money returned. 

im 

Slight 
Touch ",tEt1't42,, , 

Releases t`i 
the Tipst 

_ _ ,4. 

.., 

Write for our new circular 

The SATURN Manufacturing 
and Sales Company, Inc. 

Dept. N. 

48 Beekman Street, 
New York City 

For better connections 
Sil TURN Products 

"Lighting Fixtures" 
READY TO HANG 

(Direct from Manufacturer) 
Completely wired including glassware. 

Send for Catalogue No. 26. 
(Just off the Press) 

Special Proposition to Dealers 
ERIE FIXTURE SUPPLY CO. 

STATION R ERIE, PA. 

Perpetual Radio Fuse $2.50 
$100.00 reward if you can blow your tubes with this 
protector in your circuit according to our instructions. 
SUPER ULTRADYNE Tran, formers, complete set In- 
cluding blue print $16.0C 
ULTRA SYNCHRODYNE Coil >, set of three $7.00 

Including blue print With condensers $17.00 
DEALERS and JOBBERS we have an attractive terri- 
tory proposition. 
THE STANLEY RADIO COMPANY, Manufacturers. 
2947 Lorain Avenue Cleveland. Ohio 

Main Storage 
"B" Batteries 
Soon save their cnstl Give 
better reception and are 
more satisfactory. 
Rechargeable at home from 
house current. 

NOW AVAILABLE IN RUBBER TRAYS 
WE CAN SAVE YOU MONEY. WRITE TODAY. 
MAIN RADIO BATTERIES. CLEVELAND. O. 

lo cents will bring one can of ALLEN 
SPECIAL RADIO SODERING PASTE 
if you mention this advertisement. A 
limited number of booklets on "How to 
Soder Radio Sets" will be given free to 
early replies. 

L. B. ALLEN., Inc. 
4564 N. Lincoln St. 

CHICAGO, ILLINOIS 

Radio News for October, 192-1 

receiving apparatus has covered a broad 
field, all types and descriptions of Davy 
apparatus, commercial and amateur receiv- 
ing sets, including the Super -Heterodyne, 
Neutrodyne and many others. 

While stationed at the above mentioned 
shore stations, my duties were confined to 
alternate shifting of power man and opeY- 
ator, at the control stations, that is, I was 
fortunate enough to be able to work at 
both ends of the line for a considerable 
period of time, at all these stations. The 
result was that I developed into a fair 
operator and a good power man. I under- 
stand fully the principles and operation of 
the aforementioned types of apparatus, which 
includes the radio compass. 

My sea service consisted of two years and 
eight months during the Great War. I was 
stationed aboard the Cruiser U. S. S. Roch- 
ester, and had considerable experience in the 
war zone; in addition I was stationed on 
the Destroyers U. S. S. Nicholson.. U. S. S. 
McDougal. U. S. S. Hopkins, and the fol- 
lowing light vessels, Nantucket Shoals, Nan- 
tucket, R. I., Charleston Light vessel. and 
Martins Industry Light vessel. This service 
was during my first enlistment from 1916 
until 1924. During my second enlistment I 
have been doing duty at the aforementioned 
land stations. 

In addition, I have had some experience 
as a broadcast operator. While stationed at 
Charleston, South Carolina, was operator in 
charge of station "WFAZ," of the Jordan 
Music Company, that city. I do not know 
whether this station still remains in com- 
mission or not. The writer has also had 
experience in the art of radio salesmanship, 
having worked in several stores during spare 
time, selling radio apparatus, demonstrating, 
installing, repair work, etc. 

At the present time I am stationed at 
the remote control station of the Navy's 
high powered 200 KW arc station. located 
at San Juan and Cayey, P. R.. jointly. and 
have been operating here for the past two 
years, as first class radio operator. I am 
also the holder of a commercial operator's 
license, a member of the American Radio 
Relay League, a member of our local radio 
club of San Juan, and a graduate from the 
"International Correspondence Schools" in 
Electrical Engineering. 

The above is only a brief description of 
my long experience in radio and general elec- 
tricity. It would require many pages to 
describe fully and in detail the entire story 
of my past and present work in this. the 
greatest and most wonderful of all sciences. 
The writer is seeking some form of elec- 
trical work either in radio or general elec- 
trical line, and will be satisfied with most 
any kind of a reasonable position, and guar- 
antees to do his best and utmost in whatever 
may follow. The best of references can be 
furnished if required regarding my ability. 
It is my hope and desire that this letter 
may be read by someone who may give it 
consideration, as I would like to have the 
assurance of at least obtaining work before 
my final discharge becomes effective. 

STEWART H! BUCHANAN, 
U. S. Naval Radio Station. 

P. O. Box 788. 
San Juan, Porto Rico. 

P. S. I also work Morse. 

APPRECIATION 
Editor. RADIO NEWS: 

Let me express my appreciation of Mr. 
Cowper's article on page 49, July issue of 
RADIO NEws. I have experimented with a 
great many reflex sets for over a year. 
With Mr. Cowper's circuit I got fair volume 
on my phonograph through a Baldwin loud 
speaker on local stations, by adding one 
stage of audio frequency amplification. I 
get all seven local stations with terrific vol- 
ume, also KQO. Oakland. Calif. 
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near 
in Appearance 
in Principle 
in Results 

Imported 

Louisi'ÈAIcE 
TYPE w 

HE new N &K Loudspeaker, Type W, has 
1 broken away from all tradition. It is speci- 

ally designed to overcome the faults common 
to the hastily produced speakers of the early 
days of radio. 

It projects sound by reflection. In this pro- 
cess the sound is diffused, so that it issues 
from the speaker in all directions, not merely 
in one direct line. And it projects the sound 
waves in their full roundness thus avoiding 
distortion. 

Type W is new and pleasing in shape, which, 
together with its handsome finishes, will har- 
monize with the most artistic surroundings. 

Instead of wood or metal, a new light- 
weight material, burtex, is employed. This 
material has a quality of eliminating 
chatter and false vibrations, which so 
often ruin the effect of a speaker. The 
base is of wood, felt protected to pre- 
vent the marring of polished surfaces. 
The speaker unit has been designed 

Free descriptive 

by the same engineers and developed in the 
same factory as the famous N &K Phones. As a 
result, Type W is characterized by extreme 
clearness, mellowness and the accurate repro- 
duction of high tones as well as low ones. 

Operates without auxiliary batteries, and on 
any plate voltage from 45 to 150 volts. Requires 
no adjustment, thus eliminating the uncer- 
tainty and annoyance of adjustable units. 

The N &K Imported Loudspeaker is now 
having an advance showing at a number of the 
leading stores in each city. Write us at once 
for names of dealers in your vicinity. The 
speaker is sold under a definite guarantee of 

satisfaction or your money back. Dealers 
are authorized to send it on five days' 
approval to responsible customers. 

Try the N & K Loudspeaker in your 
own home, on your own radio set, at 
your convenience and convince yourself 
that it is the Loudspeaker for you. 
Price, complete with 6 -foot cord, $27.50. 

F7N 
folder on request 

TH. GOLDSCHMIDT CORPORATION, Dept. R10, 15 WILLIAM STREET, NEW YORK 

This Loudspeaker is made by the makers of famous N&'K Imported Phones, Mode! D, 4000 Ohms, price $8.50, and the NfPKPhonograph Unit, price $7.5) 

www.americanradiohistory.com

www.americanradiohistory.com


526 

DOING THE "IMPOSSIBLE" 
With 

Richardson Replacement Parts 
for Superheterodynes 

It's one thing to sit quietly at 
home in the evening with 
your radio set -all conditions 
favorable -and get good re- 
sults. It's quite another thing 
to get satisfactory daylight re- 
ception on an express train, 
rumbling through tunnels, 
clanking over steel bridges - 
a rushing mass of metal! 

But D.W. Richardson per- 
sisted for two years on the 
Lackawanna trains, and de- 
spite these most unfavorable 

conditions was finally able 
with his perfected and 
simplified superheterodyne 
circuit to insure consistent 
selective reception at very 
long distances, as well as per- 
fect tone -quality. 

A similar set, operating in 
Brooklyn in April, 1924, re- 
ceived clearly three California 
stations and the Hawaiian 
Islands! 

YOU CAN NOW GET THESE 
SAME RESULTS, for 

RICHARDSON REPLACEMENT PARTS 
can now be had through your dealer or direct from 

RICHARDSON RADIO INC. 

1. Oscillo- Coupler -does not have to be adjusted . . . 

2. Tuned Intermediate Transfer -tuned at factory, no need 
inaccurate condensers 

3. R. F. Transformer- 12,000 meters 

$6.00 
to add 

$8 50 

$8 50 

If you order direct from us, send name and address of your regular dealer. 
With each set of parts will be sent a blue print of the hook -up and the 
RICHARDSON SELF -EVIDENT" WIRING SYSTEM -so simple 
that a ten - year -old child can assemble a Superheterodyne set unaided. 

RICHARDSON RADIO 
INC. 

CANAL 0100 

PACTORY 
45 -51 LISPENARD STREET 

NEW YORK CITY 

Trade Mark Reg. U. S. Pat. Off. 

`Sái,Á'rt`Jn .Tii SHI 
UNITY VERNIER RHEOSTAT 

The Highest Type 
Instrument Made 

Any Resistance $2.00 
"Hear a Set 

That Uses One" 
ELIMINATE THE NOISES IN YOUR SET 

The book "TUBE CONTROL," written 
for the amateur, and for the benefit of 
Radio Reception, by J. Elliott Jenkins, 
Engineer of Broadcasting Station W. D. A. P. 
will tell you how to clear up your signals. 

Every set owner should have this book. 
10c at your dealers, or 14e postage to 

UNITY MFG. CO., 224 N. Halsted St., Chicago 
NEW YORK OFFICE, 50 Church Street 

i 
% 

DEALERS 
OUR 

RADIO 

LIBERAL DISCOUNTS 
Will Save You 

MONEY 
Standard Quality Parts. 

-J. Send for this Free Catalog. 
All Orders Shipped the Same Day. 

WESTERN RADIO MFG. CO. 
Manufacturers and Distributors 

138 W. Lake Street, Chicago, Illinois 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 

Radio News for October, 1924 

I am using UV-201A tubes and 112 volts 
on the plate. The plate and Neutrodyne 
coils have 40 turns each ; the choke coil is 
a 200 -turn honeycomb. The panel is 11 x 14 
inches, and the crystal is a 25 -cent adjustable 
one. Audio frequency transformer, Ameri- 
can 10 to 1 and Jefferson 7 to 1 ratio. 

Distant stations require extremely sharp 
tuning and the local high power stations 
separate well. 

Let me again say it's a bear. 
Yours truly, 

JOSEPH ERNST, 
Seattle, Wash. 

TELEPHONE RINGER INTERFER- 
ENCE ELIMINATED 

Editor, RADIO NEWS : 

I would like to express through the col- 
umns of your magazine my appreciation of 
the recent service rendered the radio listeners 
of our town by the local telephone company. 
Most of those who live in a small town know 
what a disturbance is created in local receiv- 
ing sets by the ringer at the telephone ex- 
change. This interference takes form of a 
continuous grinding which is impossible of 
elimination, even with the best of sets. 

A few weeks ago I wrote to the Ameri- 
can Telephone Co., telling them of this inter- 
ference and asking them for some suggestion 
for its elimination. Two days ago their 
Kentucky representative from Louisville ar- 
rived in our little city and stated that he 
had come to remedy the trouble. After lis- 
tening in on a local receiving set to ascertain 
the extent of the disturbance, he proceeded 
to the telephone exchange and placed two 
choke coils and a bridging condenser in the 
ringer circuit. Now, I am pleased to state, 
all interference lias been completely elimi- 
nated. This simple trick was the solution to 
all our troubles. 

I have told this because I feel sure there 
are hundreds of persons in the small towns 
Who are being interfered with in their radio 
reception by the telephone exchange of the 
town. By suggesting to the local telephone 
exchange that the above mentioned remedy 
be used, all noises from this source can be 
eliminated and listening in will be once 
more a pleasure. 

H. K. MAYFIELD. 

ANOTHER REMEDY FOR "RINGER" 
INTERFERENCE 

Editor, RADIO NEWS : 

As an appreciative reader of RADIO NEWS, 
there is something I would like to pass 
along to other fans experiencing the same 
form of interference I did for some time. 

I am right across the street from the local 
telephone exchange, where they have pole 
changer ringers which formerly created 
grave interference with the reception of 
broadcast programs on my set. I tried 
changing the position of my aerial several 
times and also tried using a loop, but to 
no avail. 

About a week ago the manager of the 
telephone exchange placed a 250 -turn honey- 
comb coil in series with the ground lead of 
the ringer circuit and since then I have 
experienced no interference from the ringers, 
in fact, I cannot tune them in on any wave- 
length. 

W. E. PERRY, 
Hebron, Ill. 

RADIO LITERATURE FOR CANADA 
REQUIRES IMPRINT 

Editor, RADIO NEws : 

Inasmuch as the United States radio manu- 
facturers are now shipping large quantities 
of radio apparatus into Canada, of necessity 
they send catalogs, leaflets and other printed 
sales helps to their Canadian jobbers and 
dealers and, while it is generally not known 
in the States, the Canadian Customs will not 
permit literature of any kind printed in the 
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$700 

for $ A 2o Transformer 7 
"The Best Transformer Money Can Buy" 

BEFORE KARAS designed this perfect 
transformer, any transformer that could 
deliver TRUE music would have had 

o be so large and would have cost so much 
to build that $20 would be a cheap price for it. 

Over a year ago, our engineers were instructed to 
design the best transformer that could possibly be 

built - one that would excel all others - one that 
would greatly improve the quality of radio reception 
-both speech and music -and yet sell at a low price. 

After a year's work and expenditure of many thou- 
sands of dollars the Karas Harmonik is ready. 

It is not intended for folks who are content with the 
quality of radio speech and radio music as it has been 
up to now; but rather for those enthusiasts who want 
something better. 

The price of the Karas Harmonik is X7.00 -no more 
than the price of other transformers that used to be 

considered best. Only long experience and a highly 
efficient manufacturing organization could effect the 
economies that make this price possible. We gained 
this experience making hundreds of thousands of a 

very popular brand of transformer, on contract dur- 
ing the past 3 years. Before that we had been mak- 
ing precision electrical instruments for 30 years. 

When you first hear music or speech amplified through 

KARAS ELECTRIC CO., 4040 N. ROCKWELL ST., DEPT. 59 -47, CHICAGO 

Karas Harmonik Transformers, you will be delighted 
with the rich, full, round, natural tones. Musicians have 
criticised radio for lack of this quality heretofore. But 
it doesn't take the trained musical ear to recognize it 
now that we have achieved it -it is at once apparent. 
What is it that has brought this wonderful change? The ficien- 

tist will point to the nearly straight line amplification curve 
produced by the Karas Harmonik in laboratory tests. He will 

show you that the low audio frequencies that are not amplified 
by previous transformers ARE amplified by the Karas Harmonik. 

He will show you how the high audio frequencies are amplified 
through the Karas Harmonik to the same degree as the middle 
tones. He will explain how this even amplification brings out the 
all- important Harmonics of musical tones -and that the pres- 
ence or absence of Harmonics makes all the difference be- 
tween music and noise. 
But after all, the one real test is what your own ears tell you. 

Put a pair of Karas Harmonik Transformers in your old set and 

see what a tremendous improvement they make in the quality 
of your reception. Or if you are building a new set, and want 

the best possible results, use Karas Harmonik Transformers, 
by all means. They are unconditionally guaranteed to deliver 
a maximum volume of the best quality of amplification you 
have ever heard. In case your dealer is not yet stocked with 
our product, we will gladly supply you with a pair direct. Just 
fill in and mail the coupon below. No need to send any money 
unless you prefer to. When theTransformers are delivered to your 
home,just hand the postman $7 a piece with few cents for postage. 

Never before have you been offered any radio apparatus sc 
vital to the satisfaction and pleasure of your radio operation. 
Make sure of getting what you want by ordering right now, 
while you have our name and address before you. The cou- 
pon will bring you a pair of Karas Harmonik Transformers 
by return mail. Fill it in and mail today. 

Radio Jobbers ana Dealers 
Distribution of Karas Harmonik Transformers through 
regular jobber and dealer channels is being carried out as 

rapidly as the output of our factory permits. In the mean- 
time mail applications will be taken care of in the order 
they are received, on an allotment basis. 

Karas Harmonik Transformers will prove money makers 
for you. They sell on sight, and their unequalled per- 
formance in use will bring new customers. Write us to- 
day for full information concerning the Karas Harmonik, 
the laboratory and audibility tests it has passed, dis- 

counts and allotments. 

To Set 
Manufacturers 

We can positively prove that 
Karas HarmonikTransform- 
ers will vastly improve the 
musical quality of your set 
by any form of test you 
wish to impose. When 
you are convinced of this 
you will naturally want to 
use them. W rite or wire 
us and arrangements for 
WSW will be made promptly. 

Karas Electric Co., Dept. 59 -47 
4040 N. Rockwell Street, Chicago, Ill. 

Please send me pair of Karas Harmonik All Stage Ratio Audi: 
Frequency Transformers. I will pay the postman $7 a piece. plus post. 

age, on delivery. It is understood that I am privileged to return the 

transformers any time within 60 days if they do not prove entirely 

satisfactory to me. and my money will be refunded at once. 

Name 

Address 

City 
If yuu send cash with order we'll send transformers postage prepaid. 
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Nine out of ten sets 
use MICADONS 

NINE out of every ten sets made use Micadons -the standard fixed radio condenser. Set 
builders choose them for many reasons. 

They know that the Micadon is a Dubilier prod- 
uct: hence supreme in quality and efficiency. 

They know that Micadons can be obtained in 
accurately matched capacities and the capacity is 
permanent. 

They know that Micadons are easily installed, 
equipped as they are with extension tabs for solder- 
ing and eyelets for set screw assembly. 

They know that Micadons are made with type 
variations to meet every possible requirement. 

For best results use Micadons. 

Dubilier 
CONDENSER AND RADIO CORPORATION 

r?lie r7rafffc Cop 
of the i t 

He arranges in orderly fashion the mass and jumble of Broadcasting Stations that are 
in. one 

seeking tie. sentrance ou can enjoy them! Never re- duces, but nearly always increases volume. Add a Ferbend Wave Trap to your set and "Police" your reception. Regulate the Traffic! 
Guaranteed to tune out any Interfering station. The price is $5.50. Shipment is made parcel post C. O. D. plus a few cents postage. If you prefer, send ash in full with order and we will ship postage prepaid. Send Us your order today. 

F FERBEND ERHEND ELECTRIC (rTl COE. M 
SoY 
PAN 

25 ut 
Water St. 

es 

Chicago, Ili. 

RADIO HORN 
Let the whole family listen to the music. 
Add to the appearance and 
value of your set. Mail a 
dollar bill for horn like pic- 
fure, knocked dawn. prepaid. 
Easily assembled by anyone. 

FOX MFG. COMPANY, DEPT. B 247 So. Broadway, Los Angeles, Cal. 

Ask Your Dealer For a MONTROSE VERNIER 
CONDENSER 

The condenser with genuine bake- lite end pieces. Han positive con- tact between the vernier plate and main shaft. Will get the results 'there others fail, guaranteed to giro entire satisfaction. 
MONTROSE MFG. CO. 

1333 Fulton St.. Brooklyn, N. Y. 
Phone Decatur 7382 

IGet a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be inserted or removed at wilL Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. Y. 

Radio News for October, .1924 

U. S. A. through the Customs unless it 
bears the imprint "Printed in U. S. A." 

It occurred to me that, through the medium 
of your columns, you might advise them of 
this fact, saving considerable expense and delay in getting the proper literature tc, their Canadian friends. 

E. RYPINSKI, 
Manager Radio Department, 

Perkins Electric Limited, 
Montreal, Canada. 

WIRING DIAGRAMS EASY 
Editor, RADIO NEWS : 

Since I read Mr. Roux's letter in the 
July issue, I have been thinking about it. 
Being a school teacher, I am used to making 
criticisms (both constructive and adverse). 
In regard to the intricacies of "wiring dia- 
grams," I do not find them any harder than 
reading a book. The reason is simple; in 
school we had to learn the alphabet, thus 
getting a good foundation, upon which to 
build. If these radio infants would attempt 
to learn a few conventional radio signs, I 
do not believe they would find the diagrams 
hard to follow. I have built numerous sets 
and of varying types and in no case have I 
found it necessary to resort to "picture dia- 
grams." The schematic diagrams were suf- 
ficient. 

I find your magazine very interesting and often read several of the articles two or even three times. 
Your RADIO NEWS READER'S BUREAU is a 

very good idea, since it helps to bring the advertisers and public closer together. 
RADIO NEWS is very helpful to me in my 

experimental work because I can learn what others are doing, compare results and may, 
perchance, discover something new. 

MAURICE A. CHRYSLER, 
Topaz, Michigan. 

A SUGGESTION FROM A SEA 
GOING OP' 

Editor, RADIO NEWS: 
As a radio operator, sea -going at present, 

and of past broadcasting experience, I have 
been doing a lot of thinking lately and have 
a grievance to get off my chest. The other 
day, while on watch, I happened to remember 
an article published in the official publication 
of the Union of Radio Telegraphers. This 
was written by an old telegraph operator, 
and as some of his remarks are applicable 
to radio operating, I am giving them as best 
I can remember. His remarks were about 
as follows: 

"When I first got a job as telegraph 
operator in a little water -tank town, and still 
under the delusion of my own importance, 
the Division Superintendent came around. 
He patted me on the back, bade me remem- 
her that I held a job of great responsibility - 
that I was the personal representative of the 
company, etc. Of course, at that time I was 
all fed up on the "glory" of my position, but later on began to come out of it when I saw 
that while glory was a nice thing it didn't 
pay my bills. My pay was very low, as was 
usual at that time, and I had a hard time 
getting along." The writer of this article 
went on to state that finally the other opera- 
tors got tired of the "glory" of their jobs, 
and struck for higher pay. which they got. 

Now the condition of railroad telegraphers 
is much better than formerly, and because 
they got out of the Glory stage. This same 
disease is troubling the radio operating game 
at present. The fledgling operator, usually 
fresh from a training school, or with a cor- respondence school certificate in his pocket, 
goes aboard his first ship, his head full of 
the Glory of his new position. He remem- 
bers the wording of the school ads -"Be a radio Officer-see the world," etc.. and con- sequently is elated with the thought that by 
a few months' schooling, he has attained the 
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When the Votes Are Counted 
be there with a Murdock Neutrodyne 

THIS is going to be the most bitterly con- 
tested presidential election in years. The 

dominant issues will be fought out by radio. 
It's really going to be a radio election. When 
the "big guns" turn loose their battery of elo- 

quence -get it all with a Murdock. Keep on 

the firing line. Feel all the thrill of it. Be there 
when the votes are counted. 

Hear the real voice of the nation. To hear it 
full and clear -you want volume. You want 
selectivity. You want distance. You get all 

this with the Murdock. Volume that floods 

your room. Selectivity that enables you to tune 
out local stations and tune in distant sta Lions- 
without interference. Distance that permits 
you to listen -in on the best radio programs of 

the country. 

The unfailing resources, skill and experience 
of a pioneer manufacturer, who has been mak- 
ing radio equipment of the highest engineering 
standard for 20 years enter into the construc- 
tion of the Murdock Neutrodyne. 

Radio at its best 
THE Murdock is the ideal receiver for home 
use. It meets the most exacting tests of sound 
reproduction. It is so simplified and sensitive 
that no technical knowledge is necessary for its 
operation. You can place the Murdock in your 
home with full assurance that it will retain its 
efficiency for years. 

Go to your dealer and let him demonstrate 
the Murdock Neutrodyne for you. He will ar- 
range for installation. Our trade -mark symbol 
is your guarantee of complete satisfaction. 

WM. J. MURDOCK CO., 367 Washington Ave., Chelsea, Mass. 

Branch Offices: New York, Chicago, San Francisco 

MURDOCK 
flAfflO PRODUCTS 

Standard since 19 0 4 

WM. J. MURDOCK CO., 
367 Washington Ave., Chelsea, Mass. 
Gentlemen: 

Please send me, without obligation. your Free Book - 

Mail let describing the Murdock Neutrodyne Receiver. 

Coupon 
for Free 
Booklet 
-Today 

Name 

Street 

Cit, Stute 
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The Radio Page of 
The 

Christian Science 
Monitor 

This daily feature of the Monitor came into being 
because of a definite demand from our readers for 
authentic, up -to -date news of developments in the 
field of Radio. 

The Monitor's Radio Page is international in 
character. It gives the latest news of radio activities 
in all countries and is always in the foreground with 
novel and improved hookups with complete con- 
structional data. 

Already the Radio Page has brought much favor- 
able comment. It is ably edited, as is every depart- 
ment of this International Daily Newspaper, and 
is one of the most comprehensive and instructive 
daily radio pages published. 

The Monitor's Radio Page is read by fans who 
would keep abreast of the times on radio programs, 
news and tested circuits presented in a nontechnical 
and interesting way, and who desire a question box 
that gives each query a comprehensive reply. 

See our exhibit at the FIRST RADIO WORLD'S FAIR, Madison Square Garden, New York City, SEPTEMBER 22- 
28, 1924. Also at the Chicago Radio Show, NOVEMBER 

18.23, 1924. 

The Christian Science Monitor 
An International Daily Newspaper 

Back Bay Station, Boston, Mass. 
BRANCH ADVERTISING OFFICES 

New York Office. 270 Madison Avenue Kansas City Office. 705 Commerce Building Cleveland Office, 1858 Union Trust Building San Francisco Office, 625 Market Street Chicago Office. 1958 McCormick Building Los Angeles Office, 820 Van Nuys Building Detroit Office, 955 Book Building Seattle Office. 763 Empire Building London Office, 2. Adelphia Terrace, W. C. 2 

RADIO CATALOG 
Established Radio Dealers and others content 
plating going into the Radio business should 
send for our new large Radio Catalog No. 
26 -R. All standard quality lines listed. Deal- 
ers' discounts very liberal. WRITE TODAY. 

OHIO RUBBER 
228 W. 7th St,Cincinnatti 

"HARMONIC 
The Best Transformer Money Can Buy 

Correspondence Invited 
Frank A. Ryder 

19 South La Salle Street, Chicago 

E MONEY 
AT HOME 

YOU can earn $1 to $2 an hour in your spare 
time writing show cards. No canvass - 

ing or soliciting. We instruct you by our new 
simple Directograph System, supply you with 
work and pay you cash each week. Write 
today for full particulars and free booklet. 

WEST -ANGUS SHOW CARD SERVICE LIMITED 
Authorized Capital $1,250,000.00 

154 Colborne Building, Toronto, Can. 

HUDSON -ROSS 
Largest exclusive Radio 
Jobbers in middle West. 

Write for discounts. 
123 W. Madison St. Chicago 
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glorious position of radio "Officer" on ship, 
failing to consider that although he is called 
an officer, his pay envelope remains thin. 
After a few months of the glory, he begins 
to wish that he cofild trade some of it for 
hard cash. 

Now another howl. Most people after 
reading glowing advertisements of a radio 
operator's life, come to the conclusion that 
it is a snap, with nothing to do but listen in, 
occasionally punch a key, and immediately 
when in port, go ashore and "see the world." 
They don't know that much of the operator's 
time in port is taken up with necessary re- 
pairs on equipment, shining brasswork, and 
making out abstract sheets, which is a real 
job. Also there is nothing especially alluring 
in the prospect of sitting and calling a station 
for a couple of hours, and then after getting 
him, wrestle with interference and static 
while clearing the hook. All ship jobs aren't 
alike -a tanker or cargo job is pretty good - 
a man can set his own hours, and doesn't 
have to dress for dinner. But the grub on 
board most cargo boats and tankers could be 
considerably improved. On most passenger 
ships, except the very largest, two operators 
are carried, and as the government requires a 
constant watch held, the ops take turns on 
duty, in eight hour shifts. This is hard 
work, as there is little time left for anything 
except eating and sleeping. Also there is 
heavy traffic to be handled on passenger 
ships, so the operator is kept pretty busy all 
the time. 

Now, to get at the root of my kick. Con- 
ditions in the game aren't as good as we 
could make them -and the sooner we opera- 
tors get out of the glory stage, the better. 
There are no reasons why a union of radio 
telegraphers would not be practical now, and 
if one were formed, it would help to improve 
conditions. It is true that an attempt was 
made back in the early days to form a union. 
and that it blew up. But the reason for its 
failure was not in the principle, but in the 
application. If operators would only ex- 
press their opinions through the columns of 
RADIO NEWS, and attempt to get together on 
the question, we could undoubtedly form a 
successful organization. 

JOHN M. BALDWIN, 
Operator, KDI; ex -KFGD. 

WANTED -RADIO FRIENDS 
Editor, RADIO NEWS: 

Being a subscriber of your magazine, and 
having a growing interest for radio and 
electricity in general, I should be greatly 
obliged if you would put me in touch with 
friends through the columns of your maga- 
zine. 

I am 19 years of age and should prefer 
to correspond with young fellows of about 
the same age. 

It is my idea to exchange experiences 
with them. 

ERNESTO DIAZ, 
Box 224, 

Caguas, Porto Rico. 

MORE INFORMATION ON STATIC 
Editor, RADIO NEWS: 

The communication by Mr. Mason in the 
July issue of RADIO NEWS under the title of 
"Interesting Notes on Static" is very inter- 
esting, but in one instance, at least, somewhat 
misleading. 

Mr. Mason states that "In very dry cli- 
mates. like in California, there is very little 
static." - As a general proposition this is 
probably true. but from my personal obser- 
vation I question whether this is due to the 
"dry climate." Imperial Valley has practi- 
cally no rainfall and is about the driest place 
in the entire State, being surrounded entirely 
by desert land and depending entirely upon 
irrigation for crop raising. The month of 
May was especially unfavorable for radio 
reception, owing to static which often re- 
minded us of a "bull in a china -shop." 
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FILLKO -STAT 
SUENTITICAILYCORRECT RADIO RHEOSTAT 

FL I -KO -LEAK 
SCIENTIFICALLY CORRECT VARIABLE OR.ID LEAK 

it 

FI LIWAVRIAIR 
SCIENTIFICALLY CORRECT 
RADIO LIGHTNING ARRESTER 

wit4 Mes10022 Guarantee 

FILKO-SWITCH 
SCIENTIFICALLY CORRECT 

"A" BATTERY SWITCH 
Simple -Sturdy-Sure 

531 

Remember -These parts are 
new this season! Be Sure 
to see them at your dealer's. 

Improved Reception 
The One Big Thing in Radio 
That Interests Everyone! 

Improved Reception 
Through "Tube 
Tuning" °with a 
Scientifically Correct 
Radio Rheostat. 

There have always been plenty of rheostats 
that served to open and close the "A" bat- 
tery circuit, but until the Fil -Ko -Stat was 
made it was impossible to adjust the filament 
heat to the most efficient operating point, 
giving maximum audibility in phones or loud 
speaker. Only the Fil -Ko -Stat, designed to 
give improved reception, allows infinite con- 
trol of filament current, making possible 

louder, clearer signals from distant and local stations in any Radio 

Receiver using any type of tubes. And now -the NEW model (insist 

on the NEU. model at your dealer) gives even finer control than ever 

before. It's $2 including the battery switch attachment. And it's un- 

conditionally guaranteed. 

Improved Reception 
Through °Maintaining 
Correct grid Bias with 
a Hand Calibrated 
Grid Leak. 

[bracket packed with each 
and mechanically, it gives 
-for $2. 

Leakage Losses You 
Never Thought of are 
eliminated by this 
Scientifically Correct 
Radio Lightning 
eArrester. 

Likewise, there are many forms of grid 
leaks, some variable, others fixed. The Fil- 
Ko -Leak, however, is the only grid leak that 
can be set for a specified resistance and ad- 
justed for best results. It's hand calibrated 
(and double checked) over the operating 
range for all tubes -% to 5 megohms. Mark- 
ings can be read through a panel peep -hole, 
and it's also equipped for table mounting 
instrument]. Guaranteed perfect electrically 
scientifically correct control of grid potential 

Even were the Fil -Ko- Lightning Arrester no 
better than the average, it would still be 
worth far more because it comes to you with 
a guarantee that is virtually an insurance 
policy. You get $100 or we repair or re- 
place your set if damaged through fault of 
the arrester. But the Fil -Ko- Arrester is 

better. It eliminates all leakage losses from 
aerial to ground, all radio impulses reaching 

the antenna are sure to pass through your radio set, insuring maximum 
reception. Hermetically sealed Bakelite insulation is protected by an 

umbrella- shaped shield that keeps off dust, moisture and other con- 
ductive matter. You get positive protection for $1.50. 

There's also the Fil -Ko- Switch, at 50c. It won't improve reception - 
but it's one of the few battery switches that won't impair it. Made 

of non -magnetic metal, wipe- action contacts, assuring sharp, clean 

"make and break ", entirely insulated from nickel -plated brass housing 
and knob. Scientifically correct to avoid current leakage and extra 
capacity. Carries the usual Fil -Ko -Part for Radio guarantee! 

This book will help you get better results 
from your radio sets; tells all about vacuum 
tubes and how to control them as to get 
more DX, greater volume, longer tubes and 
battery life -maximum regeneration and 
clearest signals. Write to Dept. R. N. 1024 

for free copy. 

If your dealer does not carry these FIL -KO -PARTS for Radio, send his 

name, with your remittance for parts wanted, direct to the factory. 

Foreign 
Representatives 
Radio Stores 
Corporation 
NEW YORK 

MADE AND GUARANTEED BY 

INSTRUMENT (A} 
HARRISBURG - PENNSYLVANIA 

NEW YORK 
OFFICE 

220 W. 34th St. 
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Look at 
that 

Finish! 

and the High Gloss Is Everlasting 

MANUFACTURERS 
Manufacturers who desire 
to build quality into their 
products and who insist 
on speed and economy in 
their plants should write 
o u r nearest office for 
complete information on 
Spaulding Bakelite - Du- 
resto. 

Sales Offices -Warehouses 
484 Broome St. N.Y. City 
141 N.Fourth St., Phila. 
659 W.Lake St., Chicago 

15 Elkins SL, Boston 
Los Angeles, California 

San Francisco, California 

A beautiful black, high gloss finish is but 
one of the superior features Spaulding Bake- 
lite- Duresto panels can offer you. 

Bakelite -Duresto panels drill and engrave 
easily without chipping. Will not warp, 
shrink, or split. Highest in dielectric 
strength. The best that money can buy. 

Insist on Bakelite -Duresto. Your dealer 
will cut and drill it for you. In buying com- 
plete sets look for Spaulding Bakelite -Du- 
resto panels -a good sign of quality. 

Write for descriptive circular 

SPAULDING FIBRE COMPANY, INC. 
TONAWANDA NEW YORK 

BAKELITE DURESTO 
Panels - Sheets -Tubes 6. Rods 

ELGIN SUPER -REINARTZ 
The Set Which Copied 

2L0 LONDON, ENGLAND 
on 

0 N E TUBE 
Send Stamp for Descriptive Circular 

ELGIN RADIO SUPPLY CO. 
207 E. Chicago Street, Elgin, Ill. 

DEALERS SAVE MONEY 
By Ordering from Our Bargain 
Catalog of Nationally Advertised / 
Radio Goods, Write forltTo , 

AMERICAN RADIOtO O. 
Dept. 6 WEST 14`M ST, KANSAS CITY, MO. 

Greater 
Volume- Distance 

Guaranteed 
With the New Low Loss 

180° Gold Seal -tuner 
Special Regenoltez Coupler for Reflex Circuit 

Hookup and Illustrated Folder for Stamp 

THE PUTT ELECTRIC SHOP 
ELKHART - - INDIANA 

Phenix Radio Varnishes 
and CEMENTS are high grade. pure, Nitro Cellulose 
products, especially developed for manufacturera of the 
highest class of Radio work. 

Water, oil and heat proof. No shellac or guns. 
Write for details. 3 on. Bottle for amateur use, by 

mall, 25 cents. 
PHENIX AIRCRAFT PRODUCTS CO. 

Williamsville, N. Y. 

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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Not being a technical man, I cannot per- 
haps make clear my theory regarding static 
under conditions such as ours, and so I shall 
not try to use technical terms. I shall simply 
give the results of my personal observations 
covering a period of nearly two years. When 
we have a hot day with a temperature ranging 
from 100 to 115 degrees followed by a cool 
night we then have static, and the greater 
the difference in temperature between noon 
and night the greater the static. If a hot 
day is followed by a warm night, there is 
less static than when followed by a cool 
night. In other words, when the surface of 
the earth becomes heated, the radiating heat 
coming in contact with the cool air gen- 
erates static in a way which our experienced 
technical men can explain to us. In mid -day, 
reception is clear, though not strong, but as 
evening comes on static begins, increasing 
until about nine o'clock, after which hour it 
gradually decreases, until by midnight, and 
often before that time, it has disappeared. It 
is my belief that the decrease is due to the 
equalizing of the temperature between the 
earth's surface and the cool air above. In 
the winter months we have no static to speak 
of because we do not have the extremes in 
temperature between noon and night. 

While on the subject of static, may I add 
this further word. While static cannot at 
present be entirely overcome, reception has 
been made much better and therefore much 
more enjoyable by the installation of the 
high- powered broadcast station. We have 
no difficulty in getting the programs of KGO 
broadcasting on 1000 watts even when the 
static is quite bad, whereas static interferes 
greatly with reception from broadcasters 
using 500 watts. However, the 500 -watt 
stations with low wave -lengths such as 
KFSG and KFKX come in much better than 
500 -watt stations with longer wave -lengths. 

You certainly are to be congratulated on 
the splendid magazine you are publishing in 
the interest of radio. 

C. HOUSTON SMITH, 
Imperial, Calif. 

ANOTHER LETTER FROM 
BRITISH 5XZ 

Editor, RADIO NEWS : 

If I may occupy your valuable time once 
more, permit me to thank you for sending 
me a copy, gratis, of RADIO NEWS for June. 
Owing to the policy of your Government in 
retaining second class mail matter for ship- 
ment in American bottoms, it did not arrive 
until my English suppliers of foreign perio- 
dicals had obtained and sent me your July 
issue, and if your manufacturers have their 
catalogs, etc., dealt with similar dilatori- 
ness, they have my sympathy. 

I have had a large number of communi- 
cations from various American friends con- 
sequent on your publishing my original let- 
ter, almost all of which show that the ideas 
current in U. S. A. as to working and inci- 
dence of our licensing fees (what you call 
"Radio Tax ") are hopelessly wrong. You 
no doubt are aware of exactly how our sys- 
tem works, but for the benefit of others 
may I explain it to you from the listeners' 
point of view. 

Firstly, up to now there have been four 
sorts of licenses. 

Broadcast Listeners' License. -Issued to 
those who have not ability to construct their 
own sets and who consequently should not 
be trusted with regeneration. They must 
use sets manufactured by members of the 
B. B. C., which are so designed as to not 
readily radiate or oscillate except under the 
conditions of ultra high plate voltage, etc.. 
such as would not be used in ordinary re- 
ception. Fee $2. 

Constructors' License. -Issued to those 
who are able to construct their own sets. 
May use any circuit they choose. If they 
radiate and make a nuisance of themselves, 
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exclusivefutturer ofthe 
NavyType Headset 

A-Weathepproof 
doth covering 

B .- Braided copper 
tinsel radio fre- 
quency shield. 

c ̂  Heaset con- 
ductors( *and -> 

P.i.ctIPr 
.nn.i. 

Superior 
Matched Tone 

Headset 
$7 to Canada , 
OC.B:,rde: Inc. 

TWO extra technical developments and one extra testing 

operation! These add clarity and distance. These are 

the three exclusive features which make the Brandes Navy 

Type the ideal long distance headset. 

I. -The development of the braided copper tinsel radio- 

frequency shield [shown at the left] surrounds the 

conductor cords and grounds all radio-frequency curret. ts 

which might cause detoning effects in the receivers. 

And in addition, it eliminates cord capacity. 

-The use of inside terminals, so designed that the 

cords may be removed or replaced without taking off 

the cap of the receiver or in any way disturbing the 

perfectly matched tone. 

-A very delicate testing operation matches the tone 

of the two receivers so that both ears hear exactly the 

same sound at the same instant. 

And to assure absolute perfection of every detail, every Navy 

Type Headset must pass 22 different tests and inspections. 

2. 

3. 

ran 
Navy Type 

Matched lone 

C7he nanieHeadset dlltn Canada 

able Talher 

to know in lo $10. 
Sot extra west 
of the Rockies 

In aanadas4 

www.americanradiohistory.com

www.americanradiohistory.com


534 Radio News for October, 1924 

THE ONLY ELECTRICAL 
MAGAZINE FOR THE LAYMAN 

fa 1eCtx y 

A Continuous 
Review of 

ELECTRICITY 

Interesting Articles 
to Appear in October 
"Practical Electrics" 

Hornless Loud Speaker 

Applications of 
Photo -Electric Cells 

By H. Vigeron 

Phenomena of Magneto- Striction 
By Edward Shaw, 

A.M. A.I.E.E. 

Talking Transformers and 
Dynamos 

By Eugene J. Dwyer 

Induction Motors 
By Harold Jackson 

Exhibits at the National 
Academy of Sciences Meeting 

Vacuum Tube Oscilloscope 
By Charles D. Savage 

Electric Chimes 
By Earle R. Caley, B.Sc. 

\ 25c the 
copy 

on all 

R.N.-IC 

GERMOTT 
PUBLISHING 

\ newsstands 
CO., INC., 

53 Park Place, N. Y. \ 
City N` 

Month after month PRACTICAL ELECTRICS prints vital, inter - 
Enclosed find $2.50 for my 4' esting news. Subscribe Now! using the coupon provided 

subscription to PRACTICAL %, in the corner for that purpose. 
ELECTRICS for one year. \ 

SUBSCRIPTIONS 
Name 

\ 25c. the Copy $2.50 a Year 
Canada and Foreign -$3.00 a Year 

Address `` 

City, State 

\ Germott Publishing Co., Inc. `, 53 Park Place, New York City 

In Simplified Non- 
Technical Terms 

ELECTRICITY covers such a tremendous field that the 
man who does not keep abreast with it does himself a 
great injustice. PRACTICAL ELECTRICS covers that 

field from every angle. It is written in plain every -day lan- 
guage that all can understand. It portrays the entire electrical 
development of the month faithfully in non -technical language. 
It caters to everyone interested in electricity, be he a layman, 
an experimenter, an .electrician or an engineer -each will find 
in this magazine a department for himself and plenty more. 

PRACTICAL ELECTRICS is probably the most novel maga- 
zine of its kind ever conceived. It is personally edited by 
H. Gernsback, editor of SCIENCE & INVENTION, MO- 
TOR CAMPER & TOURIST and RADIO NEWS. Mr. 
Gernsback, who founded the old "Modern Electrics" as well as 
the `'Electrical Experimenter," knows thoroughly what his read- 
ers want and have wanted for many years. 
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subject themselves to penalty of withdrawal 
of license. Must use British parts. Fee $3 
(more than BCL license as they do not 
bring any profit into the B. B. C., not nec- 
essarily having to buy parts made by mem- 
bers of B. B. C.). 

Experimental Receiving License. -Issued 
only to those who have serious scientific 
investigations in view or who are competent 
to undertake same. May use any circuit or 
nationality of material. Penalty for inter- 
ference with others as before. Fee $2. 

Transmitting License. -Almost same terms 
as those in use in U. S. A. Fees depend on 
size of station, special facilities, etc. Although 
ordinary transmitting license is subject to a 
lot of restrictions they are easily waived, 
the Post Office being only too anxious to 
help the serious worker. The object is to 
cut out as far as possible the man who plays 
at transmitting. 

The first two classes of license can be 
purchased over the counter at any post office. 

The fees received from the first three 
classes are not a tax in the ordinary sense 
of the word. i.e., they do not go to swell the 
national revenue. From each is deducted a 

sum for administrative purposes, average 25 

cents, the rest is paid to the B. B. C. 

As you know, in the very small area of 
the British Isles (exclusive of Ireland) 
there are now eight main (5 k.w. input) 
B. B. C. stations and five relay stations. 
(The 25 k.w. station is also under test and 
will open soon.) This condition compares 
favorably with the number of stations in 
any state of similar size in the United States. 
tf what my numerous correspondents tell me 
is correct, the stations must be fairly effi- 
cient as they appear to be often picked up 
by friends on your side as far west as 
California. 

What all the correspondents who have 
written me appear to overlook is the fact 
that someone has got to pay for the loss of 
interest on the capital outlay of the Amer- 
ican broadcast stations, the salaries of their 
staffs and the stores and current consumed 
even if the artists give their services free, 
which is not often the case if first class 
talent is to be got to broadcast twice, and 
that the cost of all that comes out of the 
public somehow. Apparently, the main dif- 
ference with our system and yours is that 
the cost of broadcasting is got out of the 
public through the profits made in the radio 
industry in your case, which, of course, 
means that the incidence of the cost is un- 
equal as between the parties benefited, 
whereas under our system all parties pay 
roughly equally for what they receive. A 
sidelight on how broadcasting is paid for in 
your country is furnished by the letter of 
Mr. Mortimer on page 76 of your July 
issue. By the time you get this letter, all 
receivers here will pay not only roughly. 
but exactly, equally for the service available 
to them. 

I observe the note to your photograph of 
the Savoy Band in the July issue refers to 
their having attempted to broadcast to 
U. S. A. Why only attempted? I heard 
from one gentleman who, was very proud of 
the ease with which he had heard them on 
three tubes in the Middle West. 

A. F. C. BAYES. 
48 Lavender Gardens, S. W.. 

London, England. 

BROADCASTING IN MEXICO 
Editor, RADIO NEWS : 

Two reasons, among others, have prompted 
me to write this letter to you, and they are 
the following: (1) The list of broadcast 
stations published in your July number. and 
(2) the fact that even though most BCL's 
consider a good record broken when they 
listen to some station located in a foreign 
country, very seldom reference is made to 

4-10. 30,i V-43tatitAlt-4V-414710k01-- 

LATEST 
and BEST! 

The Sensational 
Shamrock -Harkness Receiver 

THE Shamrock- Harkness Reflex has created 
a sensation among experimenters and ama- 

teurs by its amazing performance. Combines 
the best features of the most powerful circuits 
in use today. A set that you can build your- 
self in a half -day -and get results equal to a 
standard five -tube receiver. 

Operates a loud speaker. 
Two tubes do the work of five. 

Cuts battery cost 60 per cent. 
Does not squeal or radiate. 
Stations can be logged -and come in with 
amazing clearness and wonderful volume. 

THE amazing performance of the Shamrock -Harkness 
Receiver depends as much on the use of specially designed 
parts and the mechanical arrangement of these parts -as 
upon the wonderful circuit itself. Shamrock engineers 
have spent months perfecting a set of these parts. The 
Shamrock Kit contains genuine, guaranteed Harkness 
parta. Avoid imitations -accept only the genuine. 

Before building your set send for the book below 

SHAMROCK MANUFACTURING CO., 

Dept. 64, Market St. Newark, N. J. 

Shamrock -Harkness 
Kit contains all parts to 
build the Shamrock -Hark- 
ness Reflex. 

Licensed under U. S. 

Patent Office, Serial No. 
719,264 for Radio Re- 
ceiver Stations. 

LIST PRICE 

35 
Complete 

Ep r1ANUegc yi RKNEssR 
°FEFLEi.i 

Nf WIlXOU11Nii 

The set fnr the in(SSes, 

os well as the classes. 

SHAMROCK MANUFACTURING CO., 
Dept. 64, Market St., Newark, N. J. 

I enclose 10 cents (U. S. Stamps or coin) for copy of "Shamrock 
Radio Builder's Guide Book," containing log record. Also dia- 

grams and complete instructions for building 10 sets at prices 
ranging from $15 to $50. 

Name 

.4 ddress . . 

Dealer's Name 

VAN 1-+ti 74. V AN A,Vhlit-V-141:+tAlltrlf itiVA 
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With every 
work, the 
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Rogers 
all of which 

These critical 
rienced amateur, 
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Bakelite 
electrical 
led to its 
majority 

e,_____, 

BAKELITE 
Condensite 
1tDMAIVOL 
are the registered 
Trade Marks for the 
Phenol Resin Praducts 
manufactured under 
patents awned by 

BAKELITE 
CORPORATION f 
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Insulation 

-wherever 
facility for 

United States 
base 

Radiometer, Kellogg 
are Bakelite 

radio experts, 
have come 

as a guaranty 

enhances the 
resistance, stability 
adoption as 

of radio manufacturers. 

Send for a copy 

Send 
The Bakelite 
length and 
the world. 
will send 

BAKELITE 
247 
Chicago 
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Dials turn 
testing materials used in radio 
Signal Corps chose Bakelite for 

here shown. We also illustrate a 
Condenser and Fil- Ko -Stat, 

Insulated. 

as well as the most inexpe- 
to recognize the phrase "Made 

of excellence in radio insulation. 

value of any radio set. Its high 
and beauty of finish have 

standard insulation by the large 

of our Radio Booklet B 

for our Radio Map 
Radio Map lists the call letters, wave 

location of every broadcasting station in 
Enclose 10 cents to cover the cost and we 

you this map. Address Map Department. 

CORPORATION 
Park Avenue, New York, N. Y. 

Office: 636 West 22d Street 

THE MATERIAL OF A THOUSAND USES 

PROGRESSIVE DEALERS every- 
where buy RADIO SUPPLIES from 

CLARK & TILSON, Inc. 
The Nationally Known House 

552 Seventh Avenue, New York City 

Send for price list and discount 
sheet. 

Wholesale radio supplies of na- 
tional reputation since 1921. 

vinad your set 
the AMPLX 

{f » 

KITway, 
Save Money, Time, Trou- 
ble. No technical skill re- 
quired. Drilled Panel and 
complete instructions with 
each kit. 
ackadas Iwo. (5 Tube)656.50 

Cockades, Imp. (1 Tube) 19.50 
Superdyne (4 Tube) 33.75 
Neutrodyne (with Fada 

Ait) 46.25 
Tobin, (3 Tube) 33.50 

FREE: Kit Katalog R.10 

AMPLEX INST.. LAB. 
88W.Bwag N.Y.C. 

Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. Y. 
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some Mexican station, even though our sta- 
tions are undoubtedly heard by you in the 
United States, which can be proven by the 
9,700 letters which one station alone received 
from the U. S. in the short space of 10 days. 

At the London International Radiotele- 
graphic Conference, two sets of letters were 
assigned to stations located in Mexico. They 
are: all combinations from CYA to CZZ 
and also all combinations from XAA to 
XDZ. The Mexican Government has re- 
served the use of all combinations begin- 
ning with an "X" for its own stations, and 
has assigned radio broadcast stations differ- 
ent combinations of three letters starting 
with CY or CZ. Broadcast stations oper- 
ating at present are the following (by 
alphabetical order) : 

CYA, Mexico City. - Partido Liberal 
Avanzado, a . political organization. It is 
now using a 100 -watt set, which will be 
changed to a 500 -watt one as soon as in- 
stallation is completed. Its wave -length is 
540 meters. 

CYB, Mexico City. -"El Buen Tono," 
cigarette manufacturing company. A 500 - 
watt transmitter is used. Wave -length is 
380 meters. (This station has been reported 
from Rio de Janeiro, Brazil, a distance of 
nearly 5,000 miles.) 

CYL, Mexico City. -"El Universal" and 
"The House of Radio," which are, respec- 
tively, a newspaper and a radio distributor. 
They use a 500 -watt set and transmit on a 
wave -length of 510 meters. They have re- 
ceived reports from nearly every state in the 
American Union and every province in Can- 
ada, as well as from Panama and Colombia, 
in South America. 

CYO, Monterey, State of Nuevo Leon. 
-Owned and operated by Constantino Tar - 
nava, Jr. Wave -length used is 280 meters. 

CYR, Mazatlan, State of Sinaloa. -Owned 
and operated by Rosseter & Co. It is a 
250 -watt station and it broadcasts on a wave- 
length of 440 meters. 

CYX, Mexico City. -"Excelsior" and 
"Compania Parker." They are also a news- 
paper and a radio dealer, respectively. A 
500 -watt transmitter is used on a wave- 
length of 350 meters. They have also re- 
ceived reports from very many places in 
the United States. 

CYZ, Mexico City. -"Liga Central Mex- 
icana del Radio" (Mexican Radio League). 
100 watts, 400 meters. 

CZA, Mexico City. -Aviation Department, 
Ministry of War and Navy. This station 
is using a Mexican built (everything but 
the tubes was built in Mexico, and even the 
tubes could have been constructed here, but 
it would not have been economical), 100 - 
watt set, while another Mexican built 2,000 - 
watt transmitter is completed and installed. 

1J, Mexico City. -An experimental sta- 
tion, owned and operated by Mr. F. C. 
Steffens, which also broadcasts very fine 
music on a 250 -meter wave. 

CYC and CYG are the respective call 
letters of the experimental (500 watts) sta- 
tion of the Ministries of Communications, 
and War, respectively. The Ministry of 
Public Education is now installing a station, 
which is said to be very powerful and through 
which courses and general educational fea- 
tures will be broadcast regularly. 

Another 500 -watt station is now being 
installed in the southern part of the repub- 
lic in the city of Oaxaca, State of Oaxaca. 
As far as the writer knows, no call letters 
have been assigned to it yet. (As soon as 
it starts operating we will also have "our 
voice from the south. ") 

So you see, we have all the stations we 
need and, at least here in Mexico City, we 
get all the radio service we wish. We have 
our 1 :30 p. m. concerts and every evening 
two different stations broadcast, the first 
from 7:30 until 9:00 and the second from 
9 :00 until 10:30. 
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THIS BATTERY WILL 
MATERIALLY REDUCE 

YOUR OPERATING 
COSTS ON HEAVY 

CURRENT SETS 

NEW! 
Eveready Heavy Duty "B" Battery. 
47 volts. Three Fahnestock Clips. 
Length, 8 % inches; width, 4 iris 

inches; height, 7% Inches; weight, 
x3g pounds. 

New low price, $4.75 

New Heavy Duty 45-volt "B" Battery No. 770 
Extra Large Cells - 

Extra Long Service 
Fox maximum "B" Battery economy, use this New Eveready Heavy Duty 

45 -volt "B" Battery, in the following general cases: 

i--On all receiving sets operating at qo volts or more, having four tubes 

without a "C" Battery, and all sets having five or more tubes, with or 

without a "C" Battery. 

2-On all power amplifiers. 

3-On all sets that pull heavy currents from the "B" Battery. 

Under the above conditions, the New Eveready Heavy Duty 45 -volt 

"B" Battery will give much longer service than the 45 -volt "B" Battery 

of usual size. 

If your receiving equipment falls under any of the above classifications, 

you can make a big saving in "B" Battery costs by using this New 

Eveready Heavy Duty 45 -volt "B" Battery No. 77o. Buy it and you get 

the biggest battery value on the market to -day! 

Manufactured and guaranteed by 

NATIONAL CARBON COMPANY, INC. 

Headquarters for Radio Battery Information 

New York -San Francisco 

Canadian National Carbon Co., Limited, Toronto, Ontario 

If you have any battery problem, write to Mr. G. C. Furness, Manager, Radio 
Division, National Carbon Co., Inc., I22 Thompson Ave., Long Island City, New York. 

Radio Batteries 
- they last longer 

No. 7xxt 
Eveready Radio 
"A" Dry Cell 

Specially 
manufactured for 
use with dry cell 

tubes 

No. 766 
Eveready "B" 

22 ,q volts. Six 
Fahnestock Spring 
Clip Connectors 

R. .".. 

Eveready &volt Storage 
A" Battery 

No. 772 
Vertical 4x -volt, large 

size "B" Battery 

No. 771 

Eveready "C" Battery 
Clarifies tone and 

prolongs "B" Battery 
life 

No. 764 
Vertical 2234,01t 

B" Battery 
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Do You Want Improved Reception? 

13 PLATE $4.50 
23 PLATE $5.00 
35 PLATE $6.50 

We guarantee you'll find in the 
Bremer -Tully "Lifetime" Con- 
denser more advanced features, 
more vital improvements, more 
essential advantages than any 
other. 
No matter what circuit you're 
using, this condenser will im- 
prove it. This product is elec- 
trically perfect and mechanic- 
ally beyond comparison. The 
only low -loss condenser that 
gives real straight line wave 
length. Better and simpler tun- 
ing. 
Examine it at your dealer's. 
Write for "20- point" folder; it 
gives the details. 

Bremer -Tully Leads Again 
with Real Low Loss Tuner 

This is the original Bremer -Tully 
product, already known as the first 
"tuner," but improved with the new 
B -T method bf inductance winding 
and the new adjustable untuned 
primary which gives results here- 
tofore impossible. 

Low dielectric losses, windings 
supported with least possible insu- 
lation. 

Adjustable untuned primary suc- 
cessfully meets the great problem of 
the past -that of adapting a tuner 
to the various types of antennae, 
circuit requirements and local re- 
ceiving conditions. 

Adjustments permit greater selectivity 
or increased signal strength as desired. 

A new support providing either panel 
or base mounting. Single hole mounting 
can be used if desired. 

A new adjusted lubricated cone bear- 
ing. 

Binding post connections -with tinned 
soldering lugs. 

Adjustable to any circuit requiring a 
tuner. 
Two Types Broadcasting 215-285 meters. 
For Short Wave Work 60 -220 meters. 

Price $5.00 

"Better Tuning" (now in sixth edition) 
parked with each tuner or sent on receipt 
of ten cents. Tells you why and shows you 
how. 
Complete instructions and diagrams for progressive construction from Crystal to 
Reflex and Radio Frequency circuits. 

\REMER -TULLY MANUFACTURING COMPANY/ 
CANAL & HARRISON STREET, CHICAGO CANAL & HARRISON STREET, CHICAGO 

Our New Fall 
Catalogue 

is the most complete list of 
Radio Supplies and Sets 
ever published and con- 
tains hundreds of new ar- 
ticles which are hard to 
get. 

Be Convinced -Send 5c 
for your copy today. 

nIRGESS large 221 -V "B" Battery $ 1.89 
BURGESS large 95 -V "B" Battery 3.68 . SIPERDYNE" Special coupler 4.89 
"Gold Seal" Aomecharger, $13.22 Valley 13.95 
G. E. TUNGAR charger, 2 -Amp. $14.37 5 -Amp 22.39 

HAMMARLUND CONDENSERS 
Plain, 11- l'lt., $3.78 2:I -PIt., $4.19 1.1- 1'It., $5.04 
t-emier, 11 -PIt., $4.62 - "- Plt., $5.04 1:1 -Pit., $5.88 

Prices F.O.B. St. Louis, Mo., Cash or C.O.D 
SIMPLEX RADIO SALES COMPANY 

1804 Lafayette Ave ST. LOUIS. MO. 

GREATER EFFICIENCY 
Through Improved Construction d 

ams Perfected 
RADIO JACK 

Pure Silver Contacts - 
phosphor bronze springs - 
bakelite insulated. A for- 
ward step in radio jack con- struction. 

Covered by a permanent guarantee. 
Dealers- Jobbers 

Let us tell you about our attractive 
combination offer. Handsome dis- 

play card with a 10c. item -a fast moving radio 
accessory. Write today -you need them now for your fall trade. 

THE ADAMS RADIO MFG. CO. 
1044 West Van Buren Street Chicago 

Radio News for October., 1924 

As to the music broadcast, after having 
heard repeatedly 36 of the finest American 
stations, I can truthfully say that any of 
them would be proud to broadcast the music 
that our Mexico City stations broadcast. 
The selections played by the orchestra of 
our best hotel are broadcast by a station 
located about a mile away; so you can 
plainly see we are up to date. 

Now, therefore, you BCL's all over the 
United States, perhaps you have not heard 
any of our stations just because you have 
not tried hard enough to. After reading 
this letter you know that there are good 
stations both north and south of the Rio 
Grande, so tune them in, be delighted by 
good Mexican and Latin -American music, 
and let us !tear front you! 

FRANCIS GOMEZ, JR., 
Amado Nervo 61, 

Mexico City. 

Reflex Radio Receivers 
In Theory and Practice 

(Continued from page 495) 
11111111111111111111111 , 1,,,,,,,,,,,,,,,,,,,,,,,a,,,,,,,,,,,,,,a,,,,,,,,,,,:,,,,, 1,,,,,,,,,,,,,.,,,,,,,,,,.. l,,,,,,,,,,,:,,,,., 

potential is now applied to the grid, 
either in a positive or negative direction 
radio -frequency currents will travel be- 
yond the bends, and the radio -frequency 
currents will consequently be modulated. 

This is probably best explained by 
Fig. 14. The top line A shows the radio - 
frequency currents generated by the tube. 
and the line B shows an audio -frequency 
alternating current which is applied to 
the grid. 

Fig. 15 shows, on the top line C, 
the sort of modulated radio -frequency 
currents produced by the tube as a result 
of the alternating potentials on the grid. 
These radio -frequency currents generated 
by the tube are rectified by the crystal 
detector in Fig. 12, or by any other de- 
tector used in a reflex amplification cir- 
cuit, because the remarks made here ap- 
ply equally to all reflex amplification re- 
ceivers. The radio- frequency currents 
shown in line C of Fig. 15 are rectified 
and produce uni- directional currents as 
shown in line D, and these produce an 
average current in the form of uni- direc- 
tional pulses which pass through the 
primary of the transformer T, T, in Fig. 
12. The transformer converts these uni- 
directional impulses to alternating cur- 
rents of the kind illustrated in line E, 
Fig. 16. These currents are now fed into 
the grid circuit and reinforce those which 
we have assumed are already being intro- 
duced into the grid circuit by T,. 

AUDIO FREQUENCY 
We thus have a chain of audio -fre- 

quency feed -back which, while quite dif- 
ferent from the ordinary kind of chain 
of audio- frequency feed -back, yet pos- 
sesses the same properties of enabling 
audio -frequency oscillation to take place. 
The audio -frequency currents are, in 
fact, carried by the radia frequency cur- 
rents generated by the tube, and only 
appear again after rectification by the 
crystal detector D. 

When considering the generating action 
of an oscillating tube, we always pre- 
sume that something has set up a 
momentary oscillation which is rapidly 
built up and maintained by the tube. So, 
in the same way, we may assume, in a 
circuit of the Fig. 12 kind, that there is 
some momentary audio- frequency poten- 
tial applied to the grid of the oscillating 
tube. This will modulate the radio -fre- 
quency currents generated by the tube: 
these radio -frequency currents are rec- 
tified by the crystal detector, and the 
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ow a 
AGNAVOX Tube 

AGNA:`' 
ND, CAI.. 
1,:D FOR - M'?`r; 

C.y,4VOX 
I 

Toar 

jAGNAVOX RADIO VACUUM / TUBE TYPE A is a storage battery tube 
for use as audio frequency and radio frequency 
amplifier in all standard circuits. Highly recom- 

mended also for detector use. This tube is not 

critical of adjustment either as to plate or fila- 

ment. Filament consumption one quarter of an 

ampere. 

The most notable feature of the new Magnavox 
Radio Tube consists in eliminating the grid. 

Unlike the ordinary storage battery tube, Mag- 

navox Tubes give the electrons an unobstructed 
passage between filament and plate, with the 

result that the Magnavox has less than one half 

the internal capacity of other tubes of similar type. 

IOR 

_- 

HE engineers who developed the 
famous Magnavox line of radio 
reproducing and amplifying equip- 
ment have now produced a vac- 
uum tube equally distinctive and 
successful in its own field. 

One trial convinces the most exacting user that 
the Magnavox will replace ordinary tubes to great 
advantage in any receiving set. 

Magnavox Products 
Reproducers of electro-dynamic 

and semi -dynamic type, for all 
vacuum tube receiving sets; 

$25.00 to $50.00 

Combination Sets combining a 

Reproducer and Power Am- 
plifier in one unit; 

$59.00, $85.00 

Power Amplifiers for audio- 
frequency amplification, one, 
two, and three -stage; 

$27.50 to $60.00 

Vacuum Tubes: A storage bat- 
tery tube of new and approv- 
ed design for all standard cir- 
cuits . . $5.00 

Magnavox Radio Products are sold by reliable dealers every- 

where. If unacquainted with the Magnavox store in your 

vicinity, write us for information. 

The name Magnavox is your as- 
surance of quality and efficiency. 

THE MAGNAVOX CO., OAKLAND, CALIF. 
NEW YORK SAN FRANCISCO 

Canadian Distributors: Perkins Electric Limited,Toronto, Montreal,Winnipeg 
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Growth 

ALL -AMERICAN 
AUDIO 

TRANSFORMERS 
Type R -12, Ratio 3 to 1..$4.50 
Type R -21, Ratio 5 to 1..$4.75 
Type R -13, Ratio 10 to 1.$4.75 

As a picture grows to completion 
under the hand of an artist, so has 
the world's favorite audio trans- 
former grown under the develop- 
ment of its engineering staff. Sound- 
ly designed, it requires no yearly re- 
modeling. Day by day it is brought 
nearer to perfection ; a little refine- 
ment of winding here, a little more 
costly material there -the increased 
cost perhaps balanced by the adop- 
tion of some labor -saving tool, ren- 
dered economical by an enormous 
output. 

In a word, the All- American you 
bought two years ago, unsurpassed 
as it was at that time, is .overshad- 
owed in perfection of performance 
by the All- American of the present 
day as the strength of a child is ex- 
ceeded by that of a grown man. 

Continuing, without radical change, the present 
'standard All- American models (Audio, Power, Long - 
Wave) we shall announce, during October and No- 
vember, achievements in the art of transformer 
building, surprising in their perfection even to those 
long familiar with All- American superiorities. 

THE RADIO KEY BOOK IS OUT 
The most valuable radio reference book you can own. It tells how to hear farther and better; all the more workable circuits are clearly pictured, dia- 

grammed, and explained. Practical suggestions on how to get best results from 
the set you have. Send 10 cents for it today, coin or stamps. 

RAULAND MFG. CO., 2646 Coyne St., Chicago 
P I O N E E R S I N T H E I N D U S T R Y 

A 
AMPLIFYING TRANSFORMERS 

Largest Selling Transformers in the World. 

JUST SEND A POSTCARD 
YOU GET absolotety tree -the A -K 

"Library of Latest Radio 

authorities. 
t Conla br foremost radio 

Contains NUHOOK f 
valuable wiring diagrams, UPS, 'll 'ons, articles, data, etc. 
EXPLAINS ° °leer, understandable 

language the popular new, 
suits: reflex, n trodyne, phueiform, circuits: 

eupemheterodyne. etc., nd 
how to build sets. Covers long and short 
wave amplification, push -pull and audio 
amplifiers. Latest information on multi- 
tudes of other radio subjects. LOG BOOK 
INCLUDED FREE. A,. our latest Radio 
Catalog featuring NATIONALLY ADVER- 
TISED lines at attractive savings. Write 
today -. offer limited. Address 

DeL1110,16 W. Washington ;ist., Chicsao 

VACUUM TUBES 
REPAIRED 

2.00 
WD -11, WD -12, 
UV -201A, UV -199 

and others for 
Quick service. All tubes repaired by us 
guaranteed to work as good as new. 
Send your dead tubes. All you pay is $2.00. 
plus postage to postman. 

THOMAS BROWN CO. 
511 -519 ORANGE ST. NEWARK, N.J. 

i 
Insure your copy reaching you each month. Subscribe to Radio News - 

$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 

Radio News for October, 1924 

original impulse is reproduced again on 
a larger scale which reinforces it and a 
process of audio- frequency oscillation is 
set up. 

This presumes that the tube V has 
oscillated, and it will be found that 
the effect of audio -frequency buzzing 
is always more likely to occur when 
the tube is on the verge, or is actually 
oscillating, due to using too tight a re- 
generative coupling. The same effect, 
however, may be started even though the 
regeneration is not sufficiently tight to 
produce self -oscillation. In this case the 
incoming currents of the carrier wave 
are modulated by the audio- frequency 
currents in the grid circuit. When the 
carrier wave is very strong this effect 
may be obtained, and the introduction 
of regeneration, of course, increases the 
strength of the carrier wave. 

Another thing which starts the circuit 
buzzing is the actual incoming signal 
when receiving telephony. The modu- 
lated incoming signals are rectified by 
the detector and produce an audio -fre- 
quency current which modulates the 
carrier wave and so perpetuates the 
andio- frequency oscillation. 

Very often a tube may have the regen- 
eration so high that an incoming strong 
signal will set the tube oscillating, and 
once the tube oscillates at radio -fre- 
quency it is very liable to start oscil- 
lating on audio -frequency, due to the 
effect which has just been described. 

(Published in conjunction with Modern 
Wireless London). 

Crystodvne Receivers 
and Amplifiers 

(Continued front page 468) 
.onummn,umomm,nnmm, mm.,,,.,uummo.uun mm usuooummuummmnmmm,,,m,nr, 

tentiometer. A potentiometer of about 400 
ohms or more may be connected across a 
four or six volt battery connected in series 
with a second battery of about eight volts. 
Fig. 5 shows a receiver more particularly 
adapted to the reception of long wave- 
lengths above about 1000 meters. The con- 
denser C2 has a capacity of .2 mfd., the 
telephones a resistance of 100 to 150 ohms. 
For the reception of short wave -lengths, the 
circuit of Fig. 6 is preferable, especially 
if an antenna of large capacity is used. 
The condenser C3, of .0005 mfd., increases 
the stability of the oscillations. With such 
circuits it is possible to receive radio tele- 
phone signals without distortion by properly 
adjusting the circuit and the potentiometer. 

It is also possible to use the zincite crystal 
as an audio frequency amplifier. The cir- 
cuit of such an amplifier is shown in Fig. 7. 
In this circuit the rectified oscillations from 
an ordinary galena crystal detector or vac- 
uum tube are applied to the pr;mary of the 
audio frequency transformer TR, the sec- 

4V. BV. 

FIG. 6 
Another circuit for short wave reception. 
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Simplicity Plus Exquisite Workmanship 
IN radio, efficiency increases as experi- 

ence refines and simplifies it: -If you 
will examine an ATWATER KENT Receiv- 
ing Set you will notice the absence of 
intricate wires and controls: -you will 
be impressed with the simplicity of its 
construction. 

Largely because of this simplicity - 
plus exquisite workmanship and pre- 
cision of engineering skill, ATWATER 

KENT Receiving Sets have no peer in 
the combined features of selectivity, 

distance, ease of operation, tonal 
quality and volume. 

-and it is a significant fact that as 
radio gains new enthusiasts, the de- 
mand for ATWATER KENT grows. 

There is an ATWATER KENT Receiv- 
ing Set to suit your preference, in size, 
price and type. There are three loud 
speakers to select from. Before you 
purchase, make it a point to see 
ATWATER KENT instruments and com- 
pare prices. 

Instructive literature sent on request 

ATWATER KENT MANUFACTURING COMPANY - 4943 Stencon Ave., PHILADELPHIA, PA. 

THINK OF WHAT IS BACK OF IT 

MAL 

Model IO- $ 85 

® o 
Model CO 3100 
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New Radio Patents 
(Continued front page 503 ) 

1 
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One is a jumble of wires, a 
makeshift arrangement of 
instruments. The other is a 
neat, well - balanced panel 
board assembly. 

Is your radio set 
a "potato patch "? 

The "potato p'.tch" set is neither at- 
tractive in appearance nor efficient in 
operation. It is simply a jumble of 
wires and instruments. 

Fine instruments should be mounted 
on a first -class panel. Use a good Bake- 
lite panel, preferably Celoron. Arrange 
your instruments properly on a Celoron 
panel and you begin your radio career 
with one less obstacle to clear reception. 

Celoron is one of the finest insulating 
materials known. It possesses high di- 
electric strength and the ability to resist 
atmospheric attacks. 

It never chips, cracks, warps, or 
buckles. It is practically indestruc- 
tible. 

Celoron has been tested and ap- 
proved by the U. S. Navy and the U. S. 

Signal Corps. It is used today by leading 
radio manufacturers and by thou- 
sands of radio fans. 

If you want to build a beautiful cabinet, 
use Vulcawood - the new cabinet material. 
If your dealer has not received a supply of 
Vulcawood, write us. We will send you a 
pamphlet telling you how to build a Vulca- 
wood cabinet and will give you the address 
of the nearest Vulcawood dealer. 

Send for FREE booklets 
We have prepared two interesting booklets, 
"Getting the Right Hook -up with Celoron," 
and" Vulcawood-the New Cabinet Material," 
which contain many helpful suggestions for 
building and operating a radio set. Send for 
your copies now. They are free. 

Diamond State Fibre Company 
Bridgeport, Pa. Chicago, Ill. 

Branches in Principal Citiesi 
Toronto, Canada London, England 

CELORON 
BAKELITE RADIO PANELS 

We repair the following RADIO TUBES 
and Guarantee Them 

WD-I I 52.50 DV-6 92.50 UV -201A 52.50 
WD-I2 250 DV- I 2.50 C -301A 2.50 
UV-200 2.50 DV-2 2.50 Marconi 2.50 
UV-201 2.50 DV-6A 2.50 Moorhead 2.50 
C-300 2.50 U V.199 2.50 6 v. Plain Detectar 2.50 
C-301 2.50 C-299 2.50 6 v. Plain Amplifier 2.50 

UV -202 Transmitter and C -302 $3.50 

Mail Orders solicited and promptly a tended to 
Dealers and Agents write for Special Discount 

H. & H. RADIO CO. 
P. 0. BOX 22 -H 

CLINTON HILL STA. NEWARK, N. J. 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 

Radio News for October, 192-1 

ondary of which is connected to the tele- 
phone and the resistance compensating cir- 
cuit composed of a zincite -steel detector. 
By adjusting the potentiometer an audio 
frequency whistle is produced. The poten- 
tiometer is then turned back until the oscil- 
lations just stop when the antenna is dis- 
connected. Then the antenna may be con - 
nected, and audio frequency amplification of 
the rectified signals is obtained. Since a 
certain rectification effect is produced in 
such an arrangement the signals may be 
somewhat distorted if loud, but it is pos- 
sible to have clear reception by readjusting 
the potentiometer slightly. 

F16 7 
An audio frequency amplifier using a zincite 

crystal instead of a tube. 

It is needless to say that in all the cir- 
cuits it is necessary to find a sensitive spot 
on the crystal exactly as with a regular 
crystal detector and it is also advisable to 
try several samples of zincite in order to 
determine which one is the most sensitive 
and produces the most steady oscillations. 

In the next issue we hope to be able to 
present the diagram and characteristics of 
a complete station using zincite oscillators 
for transmitting and receiving. We wish to 
acknowledge our indebtedness to our con- 
temporary Radio Electricite for the data 
contained in this article. 

of a clip engaging each of the opposite ends of the 
condenser with a rivet passing through the clips 
to secure the clips to the condenser and cause the 
clips to press tightly against the plates. 

RADIO CONTROL SYSTEM 
(Patent No. 1,489,031, J. H. Hammond, Jr. Filed 

March 25, 1914, issued April 1, 1924.) 
RADIODYNAMIC SYSTEM AND METHOD 

FOR AVOIDING WAVE INTERFERENCE in 
dynamic control systems. The system contem- 
plates a transmitter of a plurality of differently 
characterized or contrasting impulses to the first 
of which only the receiving circuit is responsive 
and upon receipt of which the electrical constants 
are automatically changed so that the circuit be- 
comes responsive to the next succeeding trans- 
mitted energy upon receipt of which a desired 
control may be effected. Interference from un- 
desired sources will, therefore, not effect a con- 
trol, for the particular combination of frequencies 
to set a control could probably not be determined 
by hostile stations. 

MULTIPLEX RECEPTION 
(Patent No. 1.489,287, A. H. Taylor. Filed May 

29, 1923. issued April 8. 1924.) 
RECEIVER OF HIGH -FREQUENCY ELEC- 

TRICAL SIGNALS wherein a multiplicity of 
separate signal channels may be established on 
the same antenna. A rejector circuit is inter- 
posed between each receiver and the connections 
with the antenna for eliminating undesired reac- 
tions of one receiver upon another. 

DIRECTIVE ANTENNA 
(Patent No. 1,490,165, L. Espenchied. Filed Sept. 

30, 1919, issued April 15, 1924. Assigned to 
American Telephone and Telegraph Company. 
BALANCED ANTENNA SYSTEM for direc- 

tive reception so arranged that it will produce 
maximum effect upon the receiving apparatus in 
response to oscillations received in a given direc- 
tion, but will produce practically no effect upon 
the receiving apparatus in response to radiations 
received from the local sending antenna. Another 
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GILFILLANNEUTRODYNE 

STYLE GN - 1 

in an artistic two -tone Amer- 
ican Walnut cabinet harmo- 
nizing with any interior 
Price without loud speaker, 
phones, tubes 
or batteries 

Special and Original Features 
The handsome cabinet of the GN -1 has space for the " B battery and may be en- 
tirely closed when not in use. The essential parts are segregated into three panels 
with a door to each. It is a "straight line" set, with 
loud speaker Jack and ground, antennae and "A" bat- 
tery Posts at the rear. It has a two -scale Voltmeter 
and low -loss Condensers of special design. 
Parts for these sets are made in Gilfillan factories, 
and assembled under supervision of Gilfillan engi- 
neers. The Gilfillan reputation assures a perfectly 
balanced neutralized circuit of superior workmanship. 

GILFILLAN NEUTRODYNE has a record of excep- 
tional performance in the clear and delightful repro- 
duction of speech and music from Radio Stations 
far and near. Literature on request. 

Jobbers and Dealers write for special sales proposition 

KANSAS CITY 
2525 W. PENN WAY 

Style GN - 2 has the same NEUTRODYNE 
construction and features in a smaller 
cabinet. Price without loud $14000 
speaker, phones or batteries 

GILFILLAN BROS. INC. 
1815 W. 16th St., LOS ANGELES, CAL. NEW YORK CITY 

225 WEST 57TH ST. 

GOLF ILLAN RADIO CORPORATION 

\ i ePenckl FERad ó manuraaK 
vit 

UTRO 
pat par 27.1923 251 Ñi C 

Pr., 
. 4, . i97 
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Ilaynes-Griffin DIO SERVICE, Inc. 41 West 43rd St., N. Y. City 

A. J. Haynes, Assoc. Inst. 
Radio Engineers, author of 
Super Success" and de- 

signer of special parts for 
the Super Heterodyne. 

"Super Success" 
by A. J. Haynes 

No matter whether you have built 
a "Super" or -not, whether you are 
thinkingofbuildingone or not, you 
should have a copy of Mr. Haynes' 
new booklet "Super Success ". 
Here, in one booklet, Mr. Haynes 
presents the information which he 
has gathered in over a year's ex- 
perimentation with Super Hetero- 
dyne receivers. Some of this ma- 
terial has already appeared over 
Mr. Haynes' signature in the radio 
magazines,but much of it has never 
before been available to radio fans. 
Many valuable hints. such as using 
the Super" to receive the new low - 
wave- length broadcasts of WGY and 
KDKA, how to spread the oscillator 
dial readings to cover just the desired 
band of wave lengths, and numerous 
other "kinks" Mr. Haynes has discov- 
ered, are published for the first time 
in this booklet. 
Included also is a price list of the very 
partsusedby Mr.Haynesinconstruct- 
ing his personal Super Heterodyne. 
Copies of the first edition of this most 
complete and most authoritative bcok 
on the-Super" may be had at 25c each 

Complete parts for the 
Haynes Simplified Super 
Heterodyne, including a 
drilled, engraved panel, 
may be purchased for 
$72.13. Send for detailed 
price list. 

Advantages of the 
HAYNES Simplified 

Super Heterodyne 
No. 1- Matched Transformers 

Mr. Haynes says: "My experience in studying 
the problems of hundreds of experimenters who 
have brought their Super Heterodynes to me 
has convinced me that their chief source of 
difficulty lies in the improper matching of the 
radio frequency transformers." 
These transformers are the heart of the super 
heterodyne. Unless they are perfectly matched, 
radio . frequency amplification will be choked, 
and your "Super" will not deliver as it should. 
Following out our policy of always keeping a 
step ahead in offering improved apparatus, 
Haynes- Griffin Intermediate Wave Trans- 
formers are submitted, after manufacture, to 
the Haynes Laboratory Test. 

Every Transformer Is 
Individually Tested 

Under the supervision of Mr. Haynes, every Transformer 
is tested, and its peak of resonant frequency exactly as- 
certained. Then the transformers are matched in sets 
of four which display identical characteristics. 
Every radio fan who constructs his "Super" with Haynes- 
Griffin Transformers can be sure that he will obtain the 
best possible results from his set. Laboratory testing 
and matching insures the highest degree of selectivity, 
sensitivity and tone quality. 

Sold only in 
Matched Sets of Four ' . 1) 1 

Every set of Haynes -Griffin 
Intermediate Wave Trans- 
formers after being tested, is 
Packed in a sealed carton con- taining the Haynes -Griffin 
guarantee that each trans- 
former has been testad,found 
electrically and mechanically 
perfect, and carefully matched 
with the other three. Set con- 
sists of one In -Put and three Inter -Stage Transformers. 
Price, set of four, $20.00. 

HAYNES -GRIFFIN RADIO SERVICE, Inc. 
41 W. 43rd St., New York City 111 S. Clark St., Chicago, III. 

"PACIFIC QUINTET" 
15e 00 Super Het Kit (43,000 Cycle) J 

Consisting of 1 Pacific "Ranger" No. 30 Oscillator Coupler, 3 Pacific "Ranger" No. 25 Intermediate Frequency Transformers and 1 Pacific No. 20 "Ranger" Filter Transformer with hook up print and simple instructions. 
Sent to any address upon receipt of 515.00. or by 

Parcel Pest or Express C.O.D. 
lien' es en to f i ves -)fa n of a ctu rers- Distributors 

Baldwin Pacific & Co., 443 Pacific Bldg., San Francisco 

REGAL 
QUALITY RADIO PARTS INSURE 
THE BEST POSSIBLE RESULTS 

FROM ANY TYPE OF CIRCUIT 
Write for complete literature and prices 

AMERICAN SPECIALTY CO. 
BRIDGEPORT, CONN. 

WHOLESALE ONLY 
If You Are Contemplating Going Into the 

Radio Business 
Send For Our New Illustrated Catalog 

With Bargain Prices 
MANHATTAN RADIO COMPANY 

112 Trinity Place, New York City 

Distance! The Only 
AUTHORIZED COCKADAY COIL 

Gets 
strict accordanceswith specifications by L lu. Ceckaday, inventor of the famous Cnekaday your Circuit Tuner. Greater volume. sharper tuning, maximum selectivity. Guaranteed. At your dealers -- otherwise write us direct. Price $5.50 

PRECISION COIL COMPANY 209 -D Centre Street New York 
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feature in the invention relates to a directive re- ceiving antenna so arranged that its di:tction of maximum absorbing effect may be rotated at will, without affecting its faculty of producing sub- stantially no effect upon the receiving apparatus in response to radiations transmitted from the local sending antenna. 

WAVE CHANGER (Patent No. 1,491,288, G. H. Clark. Filed May 2, 1919, issued April 22, 1924.) 
RADIO SIGNALING APPARATUS including 

a wave changer system for arc transmitters. A loading coil and a fine adjustment coil are con. nected in the antenna circuit with switch arms adapted to make contact with said coils. Means are shown for connecting said arms to cause simultaneous movement to provide coarse and fine adjustment. 

SWITCHING DEVICE FOR CONDENSERS (Patent No. 1,491,341, A. H. Eaves. Filed Aug. 14, 1918, issued April 22. 1924. Assigned to Western Electric Company.) 
CONDENSER made up of a number of fixed condenser units of various capacities with a switching device whereby the total capacity between a pair of terminals may be varied in the terms of the smallest capacity. 

VACUUM TUBE BASE (Patent No. 1,491,362, H. E. Shreve. Filed Feb. 20, 1918, issued April 22, 1924. Assigned to Western Electric Company.) 
VACUUM TUBE shell for surrounding the base of a tube. The shell consists of a collar, a plate of insulating material fitted in the outer end of said collar and terminal connections carried by said plate for each of the tube electrodes. The plate is positioned within the collar perpendicular to the axis of the collar. 

(Patent ELECTgIVE RADIO 
Hammond, 

CONTROL 
,772, J. April 26 1912, issued April 22, 1924.)Jr. 

Filed 
METHOD OF AND SYSTEM FOR SELEC. TIVE WAVE TRANSMISSION for control sys- tems wherein the transmission station is provided with circuits for emitting a plurality of co- existing series of waves in groups having different group frequencies. The wave groups are emitted in sets having rates different from the wave group fre- quencies. 

DISTANT CONTROL (Patent No. 1,491,772, J. H. Hammond, Jr. Filed May 9, issued 
TRANSMISSION SYS- TEM wherein wave groups are transmitted at a distinctive rate obtained by means of interrupters or variations of wave amplitude. The transmission system includes a circuit inductively connected to the transmission circuit including a source of periodic impulses of a predetermined frequency. These impulses are varied at a frequency different from the first frequency. Another circuit is pro- vided wherein periodic impulses of a still different frequency are produced. At the receiver a plurality of circuits are used tuned to respond to the several frequencies for operating a control by conjoint action of all frequencies. 

SELECTIVE TRANSMISSION (Patent No. 1,491,773, J. H. Hammond, Jr. Filed May. 9, 1912, issued April 22, 1924.) METHOD OF AND SYSTEM FOR SELEC- TIVE WAVE TRANSMISSION wherein selec- tivity in transmission is secured by employing distinctive wave -lengths and distinctive wave -group frequencies. A still higher degree of selectivity is 
and wave-groups at 

tathird 
distinctive 

these 
rate, which may be obtained by means of interrupters, varia- tions of wave amplitude or in other ways, 

SECRET RADIO STEM (Patent No. 1,491,775, J. H. Hammond, Jr. Filed 
METHOD OF; 

issued 
SI STEM FOR TRANS- MITTING AND RECEIVING ELECTRORA- DIANT ENERGY for securing secrecy in radio communication. The transmitting circuit shown includes a plurality of rotary spark gaps and a shunted tone circuit whereby a plurality of effective tone signaling frequencies are secured which are selectively received at the receiving circuit to operate any desired control circuit. 

TUBE CONSTRUCTION 
(Patent No. 1,492,000, H. J. Round. Filed August 26, 1920, issued April 29, 1924. Assigned to Radio Corporation of America, N. Y.) DEVICE FOR EGR PHY 

THERMIONIC 
TELEPHONY. Rn Dwhich Et the anode is situated at a distance from the cathode and is constructed of a pair of independent grid - like devices in close parallel planes. One anode is closer to the cathode than is the other anode. The grid is interposed between the anodes and the positive battery applied to the anode struc- ture. 

HIGH SPEED RECEIVING CIRCUIT (Patent No. 1,492,321, H. M. DeR. DeBellescize. Aug. Ì issued April 29, RADIO GNALING SYSTEM comprising an electron tube apparatus wherein the energy from the detector circuit is delivered to two differential low frequency circuits differently tuned. The two circuits have high time constants with respect to the oscillation frequency and the time constants of the high frequency receiving circuit. 
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It Will 
bring in stations 

you never heard before 
Reaching out through the ether - 

"fishing" for new stations in far away 
places -is a most thrilling "game." 
To many it is more than half the fun 
of radio receiving. 

Success in this absorbing venture 
requires not only a good receiver but 
a headset capable of bringing in the 
faintest signal, clear and distinct. 
Such is the new supersensitive 
Music Master Headset. "It's equal to 

another stage of radio frequency," 
one user said. 

The Music Master Headset is to 
other headsets what the Music Mas- 
ter Reproducer is to other loud 
speakers, because it is a precision in- 
strument of the highest order. 

And it is a handsome, comfortable 
set -sanitary and enduring. Ask 
your dealer to let you try one. 

Music Waster Corporation 
Makers and Distributors of High -Grade Radio Apparatus 

10th and Cherry Streets 
Chicago PHILADELPHIA Pittsburgh 

Music Master 
Radio Reproducer 

"The Musical Instrument of 
Radio." Greater volume with 
clearness. Connect as you would 
headphones. No adjustments. 
14 -inch Model, for 

$30 Home 
21 -inch Model, for 
Concerts and 
Dancing $35 

Music Master 
Loop Aerial 

Has perfect "aim" and extraor- 
dinary "reach." It is equipped 
with calibrated dial, and covers 
the entire band of broadcasting 
wave lengths. 

Price $10 
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Tungar is one of 
the many scientific 
achievements con. 
tributed by the G -E 
Research Laborato- 
ries toward the won- 
derful development of 
electricity in America. 
Tungar Battery Charger op. 
erates o n A lternatingCurrent. 
Prices, east of the Rockies 
(6o cycle Outfits)- zampere 
complete, $18.00; 5 ampere 
complete, $28.00. Special 
attachment for charging tz or 
24 cell B" Storage Battery 
$3.0o. Special attachment for 
charging 2 or 4 volt A" 
Storage Battery $1.25. Both 
attachments fiteitherTungar. 

Partners for Power 
For clearness, distance and pleasure 
from your radio -your storage 
battery needs its partner - the 
Tungar Battery Charger. 
Tungar keeps the battery at top 
notch - always ready for you to 
get every program. 
Attach Tungar to the house circuit 
for overnight charging of radio and 
auto batteries and be free from 
care. 
Sold by Electrical, Auto - accessory 
and Radio dealers. 

fiEG.U.S,- PAT. OFF. 

[ BATTERY RG E R! 
Tunyar -a registered trade mark -is found only 
on the genuine. Look for it on the name plate. 

Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 

GENERAL ELECT IC 
48E-11 

Next! 
When the conventions 

were wax in g hottest, 
DE -TEC -TONE was prou- 

? ing its superiority. both 
on Reflex a n d Crystal 

TYPO B -` Sets. 

DE-TEC -TONE 
Crystal Detector 

At Dealers or Direct 
Type "B" (above) SLR 
Type "C" (below) $1.50 

Jobbers: Discounts and 
Literature on request. 
PYRAMID PRODUCTS 

COMPANY 
117 N. Dearborn St 

Chicago 

Don't experiment! You'll find it cheaper 
in the long run to "stick to" 

Mo Radio Plate 

"B" BATTERIES 
DIAMOND ELECTRIC 
SPECIALTIES CORP. 

103 South Orange Avenue, Newark, N.J. 
Dealers -Jobbers, Write for Proposition 

L 
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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( Con tiltued front page 508) 
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I Want To Know 

wire wound on a form about three inches in 
diameter. The grid and plate coil may respec- 
tively comprise 65 turns of wire on a 2r /, inch 
tube, tapped as shown, and about 50 turns of 
wire on a three inch tube. 

Q. 3. Is it practical to use a switching system 
to secure any desired circuit? 

A. 3. Losses, due to long leads and high re- 
sistance points of contact would be very high, 
and this method of connecting is not to be recom- 
mended. Coupling effects due to the long leads 
would prevent a correct comparison of the various 
circuits, at their maximum efficiency: 

TUBE DATA. 
(2035) Mr. Clion D. Stutler, Salem, W. Va., 

requests: 
Q. 1. What are the advantages and particular 

uses of the various tubes? 
A. 2. The UV -199 tube is a very good radio 

frequency amplifier. It is an excellent detector 
and fair audio frequency amplifier. It consumes 
less current than any other tube, resulting in the 
lowest upkeep cost. The WD -11 tube operates 
in about the same manner as the UV -199 tube. 
One dry cell supplies the correct current for this 
tube, while a large flashlight battery is the correct 
supply for the UV -199. The WD -12 designation 
is for the WD -11 when a standard base is used. 
The UV -200 is the best detector tube available. 
It functions best when not preceded by an am- 
plifier. This tube is a poor amplifier of either 
radio or audio frequency currents, due mainly to a 
low vacuum and gas content. The UV -200 requires 
a very high filament supply current, requiring a 
low resistance rheostat for proper control. The 
1.1V -201 consumes the same amount of current 
as the UV -200. Having a high vacuum, it is a 
particularly good audio frequency amplifier. The 
UV -201A tube requires only one -fourth the cur- 
rent of the UV -201 tube, due to a special filament 
being used, and functions in about the same 
manner. Having a high amplification factor, but 
a high internal capacity as compared to smaller 
tubes, it serves well as the intermediate radio 
frequency amplifier tube of Super- Heterodynes. 
This tube, or its equivalent, should be used where 
high amplification is desired at frequencies under 
300 K.C. The Cunningham line, having the letter 
"C" preceding the tube number, may be considered. 
for most purposes. as equivalent to the Radio Cor- 
poration of America line designated by UV. In the 
DeForest line (designated by DV), the DV -2 may 
be considered as equivalent to the UV -201A, while 
the DV-3 tube closely resembles the WD-11, but where the latter uses a single dry cell, the DV -3 re- quires two dry cells for its filament supply. All tubes should oscillate easily. The best audio frequency 
amplifiers are the best oscillators. Myers tubes are designated only as Dry Battery, or Universal 
(operates with a storage battery filament supply). The former compares with the DV -3 tube, and the latter compares with the UV201 -A and DV -2 tubes. Having a low internal capacity, the Myers tubes make very good radio frequency amplifiers. It is 
possible to use as high as 300 volts, plate potential. Q. 2. What make is a peanut' tube? 

2. This name has erroneously been applied to the UV -199 tube. It correctly refers to the Western Electric Type "N" tube. 
Q. 3. What are the features of the "peanut" 

tubes? 
A. 3. The N tube is about one-half the size of the UV -199 tube. Consuming one-quarter ampere. at 1.1 volts, it requires only one dry cell for best 

operation. It is an excellent radio frequency 
amplifier, at high frequencies, but is only a fair 
amplifier of audio frequencies. This tube is a very 
good detector. 

i 

Esperanto, Ilo, Ido - 
Which? 

(Continued from Page 471) 
aennmmmnunwnminuu uuuunnuuumumuuuunw:w-w,wemumuuenennnmunnnnneuu 

system. Decadent? Yes! As Rene de 
Saussure, who presided over the last Espe- 
ranto Congress which his friend Dr. Zamen- 
hof attended, has put into practice a truly 
reformed Esperanto without Czecho- Slovak- 
ian letters. Of course Esperanto booksellers 
abhor it. 

Again we hear noise and propaganda of 
"greatest numbers" in the fact that Espe- 
rantists- partly through paid propagandists 
-have distributed about a half million vest 
pocket texts for France alone. Alas, the 
official number of paying Esperantists there 
today is about 800 neutrals and 300 mem- 
bers of labor groups. 

However, let us give them their due. They 
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F 
T WENTY miles in a single night. That was the wonderful 

broadcasting achievement of Paul Revere as he galloped 
from village to village, waking the country -side with the 

cry, "the British are coming." 
Just one hundred and fifty years ago he made that broadcasting 
record. Today news flashed in any part of the country is heard 
almost instantly, not a mere twenty miles, but thousands of miles 
away. 
In every part of the United States Crosley Radio Receivers are 
bringing. in far distant stations clearly and distinctly. Up to 

the minute news, concerts, music, lectures, are yours to enjoy 
right in your home when and from where you choose if you 
own a Crosley. 
Keeping always at the head of the procession in improvements 
and innovations, the Crosley Radio Corporation has made it 
possible for every one to possess the maximum efficiency in radio 
reception at the minimum cost. 

The Crosley Trirdyn 3R3 illustrated below is, in the opinion 
of many experts, the best radio receiver ever offered to the 
public at any price. The experiments of over 200 experts have 
shown that in ease of tuning, sharpness of signals and nicety of 
calibration, the Trirdyn cannot be excelled. Local stations may 
be easily tuned out, even if very close to you, and far distant 
reception almost instantly brought in. 

The Trirdyn 3R3, illustrated below, is a 3 -tube set incorporat- 
ing tuned radio frequency amplification, regeneration and reflex. Armstrong spat. "1.nakronsi ° "Yed` 

It has been proven to give the efficiency of a 4 or 5 tube set. 
And yet it is priced at only $65 without batteries, tubes and _r` sy 
headphones. The Trirdyn Special, set in a special solid LLB+ 

mahogany cabinet which is made to house all necessary acces- Better -Cost Less 
sories, may be had for only $75. Radio 

von. purchase a radio receiver listen in on a Crosley Trirdyis 
IC °' Products 

For Sale By Good Dealers Everywhere 

547 

f TODAY 

........_ ...-....._ ... 

ffilaste. 
147. 

r IL '1 

Crosley Trirdyn 3R3, $65.00 

Other Crosley Models 

Crosley S0. A one tube Armstrong Regenerative Receiver. 
Price, less accessories, $14.00. A two stage amplifier, Crosley 
50 -A, may be added to it for only $18.00, thus making a three 
tube set. 

Crosley 51. The two tube Armstrong Regenerative set that 
became the biggest selling receiver in the world in just 24 days. 
Price, less accessories, $18.50. By adding the Crosley 51 -A a 
one stage amplifier at $14.00, a three tube set may he formed. 

Crosley 50 -P. The Crosley 50 in neat strong Portable quartered 
oak cabinet less accessories for only $18.00. 

Crosley SI -P. The Crosley 51 in compact leatherette portable 
case completely self -containing less accessories at $25.00. 

Crosley 52. A new Armstrong Regenerative 3 -tube set assuring 
loud speaker volume on distant stations under almost any condi- 
tions. Price, without accessories, $30.00. 

Crosley X -J. One of the best known and most popular 4 -tube 
receivers on the market. A radio frequency set at $55.00 with- 
out accessories. 

Crosley X -L. A rearrangement of the 4 -tube Crosley X -J set 
in a beautiful mahogany console cabinet. Price, without acces- 
sories, $120.00. 

THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr.. President 

1022 Alfred Street Cincinnati, O. -- -_ - 
or. ,APie4?!1".. .... 

7h4- 
tro3leyBroadc 

stoiwfi Ste't on W LsW 
nd operalea 

MAIL THIS COUPON TODAY 

The Crosley Radio Corporation, 
1022 Alfred St., Cincinnati, O. 

Gentlemen: Please mail me free of charge your complete catalog of 

Crosley instruments and parts together with booklet 

entitled "The Simplicity of Radio ". 

Name 

Address 
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LUIGI GALVANI 
BORN AT BOLOGNA, ITALY, 1737 

GALVANI contributed much to 
knowledge of electricity. Edu- 
cated in medicine, he obtained 

great renown as an anatomist, and 
was appointed lecturer at the Univer- 
sity of Bologna. 

Like many other great scientific dis- 
coverers, Galvani's valuable researches 
resulted from an accident. History re- 
cords that in preparing some frogs' legs 
as a special dish for his wife, he no- 
ticed that when the nerve muscle was 
touched by a scalpel, twitching of the 
frogs' legs occurred. He became inter- 

ested, and so contributed his genius to 
the advancement of electricity. 

Galvani's primitive experiments 
were an important link in that long 
chain which has finally led to Radio. 
Perfection is always the result of years 
of effort and experimentation. Holt - 
zer -Cabot s thirty -five years' experience 
in the manufacture of delicate elec- 
trical apparatus has produced for you 
three perfected Radio receiving units. 

Ask your dealer to let you try a 
Holtzer -Cabot Loud Speaker, Phono- 
graph Attachment or Headset. The 
results will speak for themselves. 

Holtzer -Cabot Loud Speaker 
Loud Speaker Phonograph Attachment 

No. 2 Universal Head Phones 
No. 4 National Head Phones 

WRITE FOR BOOKLET Department RN 

THE HOLTZER- 
125 Amory Street 

BOSTON. 

ELECTRIC CO. 
6161-65 South State St. 

CHICAGO 

FREEYOUR OWN Name and Address 
Printed on Thank You Cards -.- Hear what YOU like. Station are q glad to p_t oo bees at your re- JKv Utica. Ike t Special Cards that /' ̂ '.,/ I Het ATTENTION. All the RAGE. 

do-, _,q v.._Oa ..c , Cards (Printing FREE) 100 -onty - - .v1.t C. k -9 $1.35; 200 -$1.85 300 -52.35. POST e.,.,,, p oysa.0 V4.1. PAID. Order TODAY. 
MONEY REFUNDED if Not Satisfied 
High Bende printing -Good lits ' Y cards -You wilt be DELIGHTED. 

Send order with check or money order today - NOW. 
RADIO PRINTERS, 27 Main Street, Mendota, Illinois 

S. HAMMER RADIO CO. 
307 Atkins Avenue BreoklYn, N. Y. 
$8.50 N & K Phones 9000 ohms Model D $5.90 
12.00 Dr. Selbt I liones, 6000 ohms 5.75 

7.00 Superdyne Coils. Genuine 4.95 
7.00 Ambassador Coils, Genuine 4.95 

12.00 Baldwin Phones (Type C. Double) 7.95 
7.00 Federal Type No. 65 Transformer 5.25 
7.00 Amertran Transformers 5.50 

12.50 Como Duplex P.P. Transformer 9.75 
30.00 Music Master Loud Speaker 24.00 

Not Insured Unless Insurance Charges Included. 
Orders over $5 CO shipped Prepaid. 

Nair. 
FREE IV I:BIG 3,3ir.TE[ESCOP 

I see people and objects miles away 
last like they were close; see Moon and '..#0104V 
Stars as never before.Rrasa bound, r send 
in five section. Useful and 

1 -no Money entertaining. Thousands 4 

9I 

pleased. color of ag e 
enplane 4 miles e e 

"- s y Scribner. a 
Mrs. 
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are clever propagandists, if somewhat un- 
scrupulous in evading the issue of "trial by 
comparison." Their British member, Harry 
Epstein, has several stenographers available, 
while most Ilists until recently had to sac- 
rifice their own time to get a fair hearing. 
The idea of paying for distributing Ilo lit- 
erature has never been dreamt of. 

Contrary to the opinion of most Esperan- 
tists, Ilists do not regard the growth of 
Esperanto with entire disfavor. They dislike 
its vociferous methods of propaganda. More 
science and less fanfare, brothers! 

Ilists recognize the obvious fact that their 
system was in a formative stage for many 
years and is only now ,commencing to carry 
on an effective propaganda. They admit that 
it can still grow and they "grow it I" 

Research men the world over dislike pre - 
mature publicity. Hence Ilists regard every 
Esperantist as a possible adherent, as all 
leading Ilists are ex- Esperantists. All the 
members of the RAIL, -who are among 
the leading radio engineers of the United 
States -have tested both systems -some of 
them as far back as 1905. They are now 
Ilists. Most Esperantists, unless of the 
"rule or ruin" type of fanatic, can be 
reached eventually through an impartial 
exposition -and practical test -of the rela- 
tive merits of the two. 

Dr. Cottrell of the Bureau of Mines, Mus- 
de Shoals Division, and Mrs. Dave H. 
Morris (nee Alice Vanderbilt) are backing 
the RAIL movement neutrally, and are 
building a sound structure to give a real test 
to both projects within the next two years. 
This will be under the I. A. L. Association 
of Washington, D. C., and will be impartial. 
In the meantime, to get a fair hearing, Ilists 
are waking up to the necessity of making 
the public "take notice" of their careful re- 
searches from 1907 to 1914, and to insist 
on a trial of the result. 

Do not let Esperantists tell you they have 
4,300 roots : -they have about 2,800 and Ilo 
has four times that number from which 
"borrowings" are taking place right along by 
the followers of the "one -man" system. 

Now to return to the false claims of the 
Esperantists of "support" by the League of 
Nations! This is childishly naive when not 
downright deceptive -in intent, if not in 
form. 

In spite of the efforts of its partisans, 
Esperanto failed at the League of Nations. 
But the "setting" had been cleverly planned. 
Dr. Privat, an Esperantist, was employed by 
the League. He succeeded, although a citi- 
zen of Geneva, in being named as a Delegate 
from Persia! 

The report presented later, on Esperanto, 
was largely his work and contained gross 
inaccuracies and exaggerations. So much so, 
that one section of it had to be suppressed 
by the Under Sect. of Iut. Bureaus, Dr. 
Nitobe- somewhat friendly to Esperanto 
himself ! 

To show this clearly I quote from a letter 
to myself from Dr. Nitobe under date of 
October 9, 1923. Asked why the 5th Chap- 
ter in the Report, "Esperanto as an Interna- 
tional Auxiliary Language" was omitted, he 
replied "I would say that the report . . 

was intended to be entirely and wholly ob- 
jective (that is non -partisan -O. C. R.) 
Chapter 5, however, contained conclusions 
which were not considered objective enough 
and it was therefore omitted." 

Yarbo h. "mS e 
Light Housse 28 il 

FREE Leath. ette Carrying Daee. 
Don't send a penny on ar- 

rival of 3 ft. T+Ieseote and Cue pay 1 Postman 
only $1.85 plue few cents posted., satisfaction guaranteed or mousy back. Ferry A Go., Dept. 3927 Gbieago, 111. 

5000 
RADIO DEALERS 

buy from 

HUDSOP1-ROSS 
123 W. Madison St. Chicago 

Send for dealers discount. 

In other words the Esperantists tried to 
chloroform or stampede- the Committee on 
Intellectual Co- operation making the report. 
Finally, the Fifth Committee, which looked 
over this report, did not include the 
resolutions based on its gross inaccu- 
racies and there the matter rested "up 
in the air ", as the natural lan- 
guages had been suggested instead, by said 
Fifth Committee. So much for the great 
victory ! Page 47 of this report gives only 
3.300 students (including the merely curi- 
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Send for the 32-page illustrated book 
giving latest authentic information on 
drilling. wiring. assembling. and tun- 
ing 6 and A tube Ultradyne Receivers. 

50c 

Ultradyne Kit 
Consists of 1 Type "A" Ultraformer. 
3 Type "B" Ultraformers. 1 tuning 
coil, l oscillator col.. 4 matched fixed 
condensers. 
The Ultraformers are new improved 
long wave radio frequency transformers. 
especially designed by R. E. Lacault. 
Consulting Engineer of this company 
and inventor of the Ultradyne. 
To protect the public. Mr. Lacault's 
personal monogram seal (R.E.L.) is 
placed on all genuine Ultraformers. 
Ultraformers are guaranteed so long as 
this seal remains unbroken. 

$26ó0 

VOI 

P pl 

IIIII Ill 
IIIIIIID ii ! 

III °, IIIR 

, . Jot I - I I ..,, ! 
Il 

TCd4?T distance 
on the loud speaker 
NO ordinary standards of distance can be applied 

to the Ultradyne Receiver. The "Modulation 
System" of radio reception, used exclusively in the 
Ultradyne, completely revolutionizes all previous con- 
ceptions of range. 

The "Modulation System" is the latest development 
of R. E. Lacault, A.M.I.R.E., Consulting Engineer of 
this company and formerly Radio Research Engineer 
with the French Radio Research Laboratories. 

This "Modulation System" is a decided departure 
from the detector arrangement used in all other Super - 
Heterodynes. It causes the incoming signal to modu- 
late the oscillations produced locally just as the voice 
modulates the carrier wave of a broadcasting station. 
Provides greater rectification and produces greater 
signal strength which is far more noticeable on weak 
signals. 

In addition the Ultradyne incorporates every good 
feature of all types of Super- Heterodyne receivers. 

Just operate one! No description could possibly 
convey any adequate idea of Ultradyne performance. 

Write for descriptive circular 

ÌJLTRTJD)PE 
SUPER -HETERODYNE 

PHENIX RADIO CORPORATION, 3 -7 Beekman St., New York City 
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Telmaco Acme Receiver 
The Ideal Receiver for all Seasons 

The Telmaco Acme 
Receiver is truly 
portable. Entirely 
contained in beauti- 
ful traveling case. 
Tubes, batteries, 
loop, loud speaker, 
everythingbuilt into 
set. No outside loop, 
no aerial, no ground 

required. 
Size of Case 8' x 100 
x 18'. Weighs only 
27 pounds complete. 

Easily Carried. 

Acme 4 -Tube Reflex Circuit Used 
securing selectivity, distance and volume 
with minimum battery consumption. 

Complete. in itself. Easily carried from room to room in 
your home or to office, neighbors, etc. Take it along and 
have music, entertainment, speeches, news, market reports 
wherever you happen to be. 

Instantly ready for use as it is. You can use external antenna 
and ground, loop and loud speaker if desired. 4 tubes (fully 
protected by shock absorber sockets) -equal to 7 tubes, due 
to reflexing and use of crystal detector. 

Reasonably Priced Write for Free illustrated circular fully r pfc y describing Telmaco Acme Receiver. 
Complete Telmaco 64 page catalog containing 20 circuits in blue and s describing the best in radio sent postpaid for 10c. 

`E ualiiy Radio Dealers ! making rande the Price List 
ir 

furnished 
statiollebY 

na fide dealers 
Exclusively 

Established 1918 Radio Division 

TELEPHONE MAINTENANCE CO. 
20 South Wells Street Dept. B Chicago, Illinois 

More Distance -Less Noise ! 
Radio experts agree that properly soldered connections eliminate 

internal set noises, and prevent the leak of weak distant signals. 
With the new improved Home Electric Soldering Iron, every 
connection in the home -built set can be made as stable and electri- 
cally perfect as those in factory -built sets. 

Light yet sturdy, almost negligible in current consumption, with 
a special point that reaches into those tight corners where the 
average iron cannot go, and a handle that does not heat, the Home 
Electric Soldering Iron will give you a life -time of convenience 
and utility. 

Price with cord, plug, a supply of flux and solder, only $3.00. 
If your dealer cannot supply you, send us your order and we 
will ship you one by return mail, either C. O. D., or upon 
receipt of cash or money order. 

The A. Mecky Co., 1705 Allegheny Ave., Philadelphia 

Write for complete illustrated FREE Catalog 

PARA GON 
Reg. U. S. Pat. Off. 

RADIO PRODUCTS 

ot 

ADAMS -MORGAN CO. 
Alvin Flare Upper Montrla ir, N. J. 

Own the World's Best Arms 

L u g e r Pistols 
barrels 4, 6, 6. 12 and 
16 inches. Mauser 

Pistols, long barrels; holster stocks for both. 
Mauser. Mannlieher and all other arras. Cata- 
log B 10 cents. PACIFIC ARMS CORPORA- 
TION. Liberty Bank Bldg.. San Francisco. Calif. 
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uos) in all of Great Britain. The League 
moreover never considered Esperanto as a 
world culture. 

Let us all forget numbers and lump the 
active opposing camps on the best available 
statistics as 25,000 Esperantists and 12,000 
Ilists. 

Esperantido, Romanal, Idiom Neutral, etc., 
altogether have not 200 active followers, so 
why does Mr. Sayers bother to knock them 
down to show his system's strength. 

Here's a study in the "jargon" from a 
recent number of "Esperanto Triomfonta." 
Note the absurd results of the lack of strict 
logic -which they hate -in Esperanto work 
formation. 

"Kvankam la strasburgoj "MARISTOJ" 
ne ELTROVIS novajn kontinentojn au 
insulojn, ili PERIS la komercon kun multe 
da europaj urboj kaj al unu el la kuragha 
ARO la dankema patro urbo starigis tomb - 
monumenton." 

Put into English this means "Although the 
Strasburg sailors did not discover new con- 
tinents or islands, they "by- means- of -ed" 
i.e., "mediated in "! (A beautiful example of 
logical tiddle - de - winks.) - commerce of 
many European cities. To one among the 
courageous "ary" (cf. diction -ary l-i. e., 
a collection) the thankful "birth- city" set 
up a tomb -monument !" 

Isn't it natural and easy ! 

It is -not ! Play it on the microphone. 
In England Major Gen. Sir Francis Mul- 

cahy, K.C.B., wrote to the Radio Times of 
July 4: "If the more logically constructed, 
more perfect and more euphonious language 
is to win, then Ido (Ito) will succeed, just 
as Esperanto has replaced Volapuck. Wire- 
less can not be bound to any system other 
than the best, which in this matter is the 
younger." 

The Esperantists are digging up all the 
pettifogging quibbles which, casuistry and a 
new sense of insecurity -due to the European 
and American growth of interest in Ilo -can 
suggest. 

Propagandists like Kotzin, Aymonier, 
Gucrard and Collinson are not to be men- 
tioned in the same breath with Talmey, de 
Beaufront, Conturat and Jesperson and even 
de Saussure, who has a really improved pure 
Esperanto dialect. 

What should the readers of RADIO NEWS 
do to get a fair idea of these systems, with- 
out too much effort? I suggest they send 
to me at Beacon Chambers, Boston, Mass., 
for L. H. Dyer's 170 -page book on the whole 
question. It is fair and impartial and schol- 
arly without being heavy. It has more judg- 
ment and common sense in its point of view 
than anything else that has ever been pub- 
lished about any system whatever. 

In the fall Ito will have the most complete 
dictionaries of English terms ever produced 
in any auxiliary language- 30,000 words 
with antonyms and synonyms. 

Twenty radio stations in the U. S. and 
Canada are getting ready to tie in with radio 
sections of newspapers in teaching Ito by the 
"University of the Air." 

Vivez Ito la, futura linguo por omna 
radiori. 

IN SUPPORT OF ILO 
Editor, RADIO NEWS: 

With Hazlitt I agree : "If we do not 
vindicate our opinions, we seem poor crea- 
tures who have no right to them ; if we 
speak out, we are involved in continual brawls 
and controversy." 

Fine! 
Henceforth. the able editor of RADIO 

NEWS and one of his readers agree to dis- 
agree -but, if agreeable to you, !et us remain 
friends. 

Continue to toot, with all those who have 
tried for a long time to force Esperanto upon 
radio fans, and who failed dismally, and I 
promise you that I shall do my level best to 
promote Ito (Ido). I cannot do otherwise, 
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Latest Radio Science by the Box 

Builds Best Circuit Best 

With marked improve- 
ment in ease of control. 
ErlaSel ectoformer assures 
maximum range and vol- 
ume. Cost and complica- 
tion are reduced. $5 each 

Distortionlesss amplifica- 
tion of 3 stages. exclusive 
in Erla Audio Transform- 
ers. indicates their vast 
superiority. Price $5.00 

Millions of Er la Bezels are 
in use, enhancing beauty 
and utility in any set. I" 
and %" diameter for 3i" 
to ,'¡ "panels. Nickel, black 
and gold. Price 20c - 30c 

Made in 11 sizes, there is 
an Erla Tested Capacity 
Condenser which will im- 
prove your set by its cer- 
tified accuracy. 30c to 75c 

Actual construction of Erla Duo -Reflex Circuits 
now is vested with advantages paralleled only 

by the matchless reception that is assured. 

So much more powerful, tube for tube, these ex- 

tra-efficient circuits now, too, are easiest to build. 

Under warranty, factory sealed, the Erla blue - 

and -white protective carton brings every last 
thing needed for success. From synchronizing 
reflex and audio transformers, tested capacity 
condensers, balanced crystals, clear through to 

the drilled and lettered panel, stenciled base- 

board and full size blueprint, nothing is lacking 
for correct, confident, precision assembly by 

any amateur. Professional results are assured. 

Typifying the perfect simplicity to be expected, 
are Erla ingenious solderless connectors, which 

banish soldering; so that the only needed tools 

are screw driver and pliers. 

The completed receiver is bound to represent 
in their most intensive, accumulated form, all 

those superiorities of tone quality, selectivity, 
range, volume, and ease of control, which make 
Erla units preferred in any set. Ask your dealer 
about Erla knock -down receivers, factory sealed 
in the blue- and -white carton, fully warranted. 
Or write direct, supplying your dealer's name. 

ELECTRICAL RESEARCH LABORATORIES 
Department C, 2500 Cottage Grove Avenue, CHICAGO 

Precise synchronizationof 
received and reflexed radio 
frequency impulses is as- 
sured by technical perfec- 
tion of Erla Transformers, 
best for reflex work. $5.00 

Erla Fixed Crystal Recti- 
fier is the standard for ex- 
treme sensitiveness with 
stability. assuring clearest 
reception. List price 5I .00 

Recognized Erla precision . 

refinement and scientific 
excellence are offered in 
the ErlaSocket.with neat 
nicke l shellon strong Bake- 
lite base. 2 sizes. 65c -75c 

The push -pull principle in 
an audio transformer of 
Erla original design and 
technical excellence. 
assures unequaled clarity 
and volume. List $5.00 
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OST a 
DX station Pmbably nowhere eke m your 

set. can you accomplish so much 
for Ss.to, as you can by investing 
it in the even, step -less, super. 
critical grid control, supplied by 
the new MARCO variable grid 
leak. Two types, iIi to meg 
ohoss,and t loco to mo 000 ohms 

When you can't quise 
tell whether you've got 
it or not, the MARCO super. 
vernier condenser lends enough 
added sharpness to your tuning to 
make re! A precision Insten 
ment of striking beauty, for S1.2s 

Expensive tubes deserve good 
sockets! The MARCO U V spy 
socket costs but one dollar, and 
ITS pressure contacts do away 
with energy losses you might 
never suspect! Single mounting 
screw and felt cushion supplied! 

rL 
Any MAR CO plug, 
with a SHUR,GRIP 
jack. is ashpl assurance 
that oll the energy in 
your set . actually 
gets to your speaker! 
SHURORIPs are the 
famous MAR -CO 
jacks with the hooked 
terminals for easj..lak 
proof, permanent corn 
racoons! 

yet a feu' seconds might have saved it! 
j__TE HAD IT ... he knew it was 
11 1- record ... but he couldn't quite 
make out the call letters. 
The energy reached his set ... but leaked 
away before it got to his phones! 
"Leaked away " -thru' poor connec- 
tions, thru' indifferent quality, in some 
small part he "didn't think was im- 
portant"! 
Yet a few seconds at the dealer's counter 
might have saved that record. Just a 
few seconds ... the time to call for 
MAR -CO precision in small parts, by 
name. 

It costs no more, frequently less, to say 
"MAR -CO" when you buy small parts. 
It may cause the loss of a station you 
particularly want, to take a chance on 
unknown ,quality in even the least 
important switch! 

M :CO 
in the column at the left, 
indicates where I5X stat- 
tions may escape , .. and. 
the MAR-CO instrument 
you can use to plug the leak! 

LEARN THE CODE AT HOME 
"Just Lislcn-7'/u' Omnigroph will do tile leaching" with the 

OMNIGRAPH 
THE OMNIGRAPH Automatic Transmitter 
will teach you both the Wireless and Morse 
Codes -right in your own home - 
quickly, easi! and inexpensively. Connected 
with Buzzer. 

easily 
and Phone or to Sounder, 

it will send you unlimited messages, at any 
speed, from 5 to 50 words a minute. 
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 OMNI. 
GRAPH is 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 leading Universities. Colleges and Radio Schools. 

Send for FREE Catalog describing three models. DO IT TODAY. 

The Omnigraph Mfg. Co., 20 Hudson St., New York City 
If you own a Radio Phone set and don't know the code you are missing most of the fun 

SUPER -HETERODYNE 
Long Wave Radio Frequency Transformers matched its sets of Four. The coils in these Transformers are carefully calibrated in our Laboratory. Each set is 
peaked at a Uniform Wave Length. A Hookup diagram furnished free from 
which wonderful results are obtained. A complete Hookup consists of: 
4 Transformers $30.00 1 Special Choke Coil $3.50 1 Oscillator $1.75 

THE REAL EQUITY SHOP 1331 No. Wells St., Chicago 
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because I know Ilo is the only perfect radio 
auxiliary international language in existence! 

Please believe me when I tell you that I 
am convinced you are blameless. Sooner or 
later, you will find out for yourself that 
your investigator was subjected to a great 
dose of Espo chloroform, and was, naturally 
enough, still very much under its influence 
when he induced you to support a decadent 
language system, which the men on Main 
Street will never, never, never, never, never 
accept! Too bad, indeed, that the Espists 
have "put one over on you," via your in- 
vestigator. They tried the same thing on 
La Presse (Montreal) many times, but we 
saw them coming, miles away! 

La Presse did not want to induce its army 
of readers into error, so we investigated the 
problem of linguistic intercommunication in 
most thorough fashion, with the result that 
we are now doing so, and shall continue to 
promote Ilo (Ido) in every way possible. 
We gave the Espists their chance and our 
readers refused to have anything to do with 
it. From CKAC, we gave several Espist 
talks and radio fans very bluntly told us to 
choke the lecturer. Poor old gentleman, he 
did his little best, and failed horribly. 

On the contrary, Ilo has proved to be an 
immense favorite with the public, and from 
the very start. We are simply delighted, 
because, in our case, as in others, which I 
could mention, Ilo is proving to be a mag- 
nificent circulation booster, and, at a time of 
the year when circulation usually drops off 
considerably. Since Ilo's welcome advent to 
our columns, our circulation has not only 
maintained high Winter levels, but is shatter- 
ing all records. These are ABC facts. Fur- 
thermore, CKAC's mail from Ilo enthusiasts 
is assuming alarming proportions. We know 
that the public does not want Esperanto. 
If it did, we would give them all the Espe- 
ranto they could assimilate. We know that 
Ilo is the public's favorite -overwhelmingly 
so! All the resources of the paper will 
continue to serve the public and Ilo will go 
across in double -quick time. We will be on 
the air every night with Ilo as soon as we 
get our new, big set installed. Then, noth- 
ing shall stop us from spreading the truth 
everywhere in North America. The big 
broadcast stations are with us, heart and soul. 

Now that you have committed yourself 
to Espo, you will, no doubt, support the find- 
ings of your investigator -that is, you will 
do so, until you discover the truth and under- 
stand the whys and wherefores of Espo's 
rise, decline and fall. So. stick to your guns 
and may we both live long enough to con- 
gratulate the victor! 

The late George William Curtis, of revered 
memory, wrote in the September, 1886, num- 
ber of Harper's Magazine, of which he was 
the editor : 

"Progress is completed by persuading 
the majority, by showing the reason and the 
advantage of the step forward, and that is 
accomplished by appealing to the intelligence 
of the majority." 

Mr. Gernsback, this "intelligence of the 
majority" is certain to defeat you or me. 
Tekel upharsin! For all who have eyes to 
see it is not difficult to read the signs of 
the times ! 

Purposely db I respectfully refrain from 
even attempting to convert you and I have no 
doubt you would justly resent any such at- 
tempt, since you have decided to join the 
Espo camp. Besides, 'he that complies 
against his will is of his own sweet opinion 
still." 

Nevertheless, I thought you would like to 
listen to what I have to say in the f riend- 
liest spirit possible. 

Kun maxim kordiala saluti, 
JOHN P. CALLAGHAN, 

Manager, Promotion Department, 
La Presse, 

Montreal, Canada. 

(Continued on page 554) 
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New complete line 
of radio batteries 

AN even better battery and at a 
much lower cost! That is what 

you will say when you examine the new 
Exide "A" Battery. 

The composition case including handles 
is moulded in one piece, beautifully stip- 
pled and finished in glossy black -an 
ornament to any room. 

Notice the refinements that have been 
made -broad inter -cell connectors that 
fit close to the top of the battery and 
add to its sturdiness. Off -set terminal 
binding posts that facilitate hooking the 
battery to the set ; the same wonderful 
Exide plates, the same separators and 
the same electrical efficiency as the old 
battery -yet lower in cost! 

There are, of course, the Exide two - 
volt and four -volt " A " batteries for low 
voltage tubes. These are midgets in size 
but giants in power. 

New "B" Battery in glass jars 
With the increase in popularity of the 
many -tube sets has come the need for a 
"B" battery of greater capacity than the 

twenty -four volt, 4000 milliampere hour, 
rubber cell Exide used with smaller sets. 

To meet this need the new Exide "B" 
batteries in glass jars were designed. 
They are made in two sizes- twenty- 
four and forty -eight volts but with larger 
plates and greater space for electrolyte, 
they have a capacity of 6000 milliampere 
hours. 

The new Exide rectifier 
With this attractive and compact recti- 
fier, your "B" battery can be recharged 
from your regular alternating house cur- 
rent, at a cost that is insignificant because 
of its unusually efficient characteristics. 

Whatever the size of your set, all of 
your battery needs can be filled from the 
complete Exide line. These batteries ac- 
cepted everywhere as the standard of 
quality, are made by the world's largest 
manufacturer of storage batteries for 
every purpose. 

Exide Radio Batteries are sold by 
Exide Service Stations and Radio Dealers. 
Ask to see them. 

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 
In Canada, Exide Batteries of Canada, Limited, 133.157 Dufferin Street, Toronto 

Exi 
RADIO BATTERIES 

New 24 -volt Exide "B" battery in glass 
jars, 6000 milliampere hours capacity. Also 
made in 48 -volt size. Prices $12.00 and 
$23.30 respectively f. o. b. Philadelphia. 

New Exide Rectifier. The eco- 
nomical device for recharging 
your "B" battery from your 
house current. $2.00 f. o. b. 
Philadelphia. 
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The beautiful new Exide 6 -volt "A" 
battery in one -piece case. Many new 
refinements but the same old rugged 
power. $14.60 up f.o.b. Philadelphia. 

2 -volt "A" battery for low - 
voltage tubes. Also made 
in 4 -volt size. Prices $5.40 
and $ 7.30 respectively f.o.b. 
Philadelphia. 

Famous Exide "B" battery for 
smaller sets. 24 volts, 4000 milli- 
ampere hours capacity. $10.00 f.o.b. 
Philadelphia. 

For better radio reception use storage batteries 
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Duthoid $1.80 
Chemical charges up topo 
Rectifier volts at one time 

after you have experimented 
with Dry Cells -hook on 

SUPER-DUTIJO 
ReWha. l< á. ' S.t\, ° . ,y.. a3.. a yy>. 

"B~ BATTERI S 
and note the difference. Possibly what you think 

is static comes from your dry cells. 
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. $9 
45 -Volt ... $17 

90 -Volt ... $32 

Super -Dutho 'B" 
Batteries are shipped 
fully charged (dry). 
Solution is in separate 
container. 
(707) 

Write for booklet on Storage "B" Batteries 

DURKEE- THOMAS Products Co. 
1228 Folsom Street, San Francisco 

Dealers -Write for special proposition 

Super -Dutho "B" 
Batteries are shipped 
anywhere -prepaid - 
check must be included 

II 

The World 
On Your Dial 

10,000 miles on a single Myers Tube -2 L.O., London, 
England, heard in Calgary, Canada -30 stations in one 
hour picked up with one Myers Tube-a few of the verified 
records made by amateur operators. What resulte are 
you getting? Put the world on your dial with 

Myers Tubes 
Practically Unbreakable 

tooThey banish noise, tube hiss and Interference because 
the leads are not bunched as in ordinary types. They 
function in any position -as Detectors, Amplifiers and 
Oscillators -and you can't break Myers Tubes unless you 
deliberately try. 
Two types: Dry Battery and Universal for storage bat- 
teries. (4 volts) 

Demand Myers Tubes at your 
dealers or send price and be 
supplied postpaid. See words 
"Made in Canada" on each 
tube. Others not guaranteed. 
Complete with clips ready to 
mount. No extra equipment 
required. 

London 

Paris 
New York 

Montreal 

San Francisco 

Hawaii 
Sydney 

Havana 

Porto Rico 

F. 
1?/accuemstTbees 

240 CRAIG STREET, W. 
MONTREAL, CANADA 
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ESPERANTO, ILO, IDO 
Editor, RADIO NEws: 

As a reader and an occasional contributor 
to your publications from even Modern Elec- 
trics pre -"tips" days and the little yellow 
cover, I am sorry to see you advocate 
Esperanto instead of Ilo. As you are generally 
ahead I presume it only unfamiliarity with 
the subject that allows you to do so. Having 
been familiar with Esperanto since its in- 
ception (and being, in fact, the only Es- 
perantist in the late Transvaal Republic) I 
am not unacquainted with this language. The 
idea of its grammar is great, but there are 
weaknesses which are abominable, most par- 
ticularly the plural j. In "Ito" these have 
been eliminated so that the language. retain- 
ing all the essentials of Esperanto, lacks its 
incongruities, and looks and sounds so much 
more suave. 

The arguments brought forward to sup- 
port... Esperanto are to the discerning indi- 
vidual reasons why he should not adopt it. 
In the first place he justly points out. that 
Esperanto greatly outnumbers Ilo in adher- 
ents. Sure, the apex of the wedge of civili- 
zation is composed of only a few discerning 
pioneers, and the further back you look, the 
more you will find it spread out as conserva- 
tism increases. 

Another objection brought forward is that 
Ido or Ilo is always tinkered with. thereby 
implying that Esperanto is not. If things 
were never tinkered with we would never 
have the improvements that ultimate in a 
standardized product like the safety bicycle 
from the old high wheel ordinary or the 
automobile or radio. 

To Dr. Zamenhoff is unquestionably due 
the credit for giving us an intelligent auxil- 
iary language, but to insist upon it being 
perfect is to expose oneself to the inference 
of mental undevelopment. Although the 
same holds good for any language. including 
Ilo, yet it is a very fine step in advance. 
If our friend seeks safety in the mass we 
would probably still bave nothing but crystal 
sets and if he went to aboriginal Africa or 
the Cannibal Isles he might have reason to 
find himself a pioneer. turn his back upon 
the mass proposition, and unlike Lot's wife. 
take no chance and say. "En avant, toujours!" 

WILLIAM J. COQUELIN, 
6058 Horton Place, 

St. Louis, Mo. 

MORE ON ESPERANTO 
Editor, RADIO NEWS: 

When the writer returned from our XVII 
Annual Congress at Arden, Delaware 
one of the Boston santideanoj brought in a 
copy of the August issue of RADIO NEWS 
containing the article by Mr. Sayers, 
"Esperanto, Radio World Language," and 
several letters on the correspondence page 
about an auxiliary language and Esperanto 
in particular. 

Letters of inquiry about Esperanto and 
requests for text -books, are coming to us 
daily from readers of RADIO NEWS, our 
address being given at the close of Mr. 
Frost's letter (p. 210), and I wish to ex- 
press for the Association our appreciation 
of your attitude towards Esperanto. These 
inquiries are of all sorts, and came from 
Maine to California from Boston to Porto 
Rico. Some have looked into various 
auxiliary languages that have been con- 
structed, and have seen the discussions in 
recent radio magazines and elsewhere about 
Esperanto and Ido (or Ilo) ; others seem 
to have heard about it for the first time. 

As you announced in an editorial note 
preceding the article by Mr. Sayers that 
"RADIO NEWS accepts it (Esperanto) as the 
international auxiliary language ", there will 
no doubt be protests from radio fans who 
are in favor of some other artificial language, 
-more particularly Ido or Ilo. This how- 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for October, 1924 555 

TUSKA RADIO 

WAVE LENGTH 'VOLUME 

There are only two knobs, one to pick 
up stations, the other to control volume 
and eliminate unwanted programs. A 
guide card is furnished to show dial 
settings for the different stations. 
Tuska Superdyne selectivity represents 
a tremendous advance in radio. 

Why wait for the ultimate 
it never comes ! 

RADIO moves so fast! It is bewil- 
dering. But why sit back and allow 

its gorgeous harmonies to pass you by, 
unheard? If you are "waiting until it 
is perfected," then you will wait for- 
ever, and forever you will miss the 
riches that radio can pour into the 
chosen moments of your life. 

Through the Tuska Superdyne you 
can enjoy the best that radio has to offer, 
to -night if you wish. You can have 
results that will satisfy the musically 
critical and astonish the seeker for dis- 
tant stations ; astounding results with 
maximum ease and minimum expense. 

THE C. D. TUSKA 
Connecticut Hears England 

You may be interested to hear that on Thursday 
at 7 P. M. 1 was able to listen in on a concert from 
Station 2ZY, Manchester, England, using your Tuska 
Superdyne Receiver. Other people in this locality 
heard this same station on the same evening, using 
your three -tube set." 

MERMAN H. WEBER, 
Rockville, Conn. 

Perhaps some day a better radio re- 
ceiver than the Tuska Superdyne will 
be built. But that will not make the 
Superdyne any less extraordinary than 
it now is. Complete satisfaction in 
radio may be yours now and for the 
years to come through the Tuska 
Superdyne. 

Not because it is new, for that is fleet- 
ing distinction ; not because it is the 
ultimate, for that is impossible; but 
solely because in appearance, sim- 
plicity, economy and results it perma- 
nently fills the most exacting demands, 
buy the Tuska Superdyne. 

CO., Hartford, Conn. 
The Superdyne 

Radio Frequency Receiver 
The model illustrated above is priced at $150, 

without tubes, batteries or horn. Great for loud 
speaker reception of distant stations. Full, natural 
tone. Licensed under Armstrong Circuit Patent No. 
1,113,199. Other Tuska receivers from $35 to $350. 

Write for Folder No. 11 -N. 
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,`7 %he Na ti on's largest 
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' .\ l a r g/ e s tiN 
ittt - RADIO - OA, 

Mail order House.( 
igr r WE DEFY COMPETITION IN MAIL ORDERS 

Our Prices are Lower Than Any Other House in the 
Country -Every Item in Stock Has 

Highest Quality 
Allow us to quote on any parts or standard sets. Send 5c 

PHONES Stasco, 6 Ohms .69 
Western Electric 59.45 Stasco, 30 Ohms .79 
Federal 4.50 SOCKETS 
D ictograph 4.60 Fada S .79 Brandes 4.95 Tillman .35 
Baldwin Type C 7.85 De Forest .50 
Ambassador 3.98 Hoosiek Falls .75 
N. & K. 6.50 Pacent 199 .40 
Scientific 2.98 Federal .79 

General Radia .89 
Workrite. 199 80 
TRANSFORMERS -PUSH PULL 
Como Duplex 59.90 
All Amerian 

Paths 012.98 
Spartan 9.25 
Firth Adjustable 5.90 
Music Master 24.50 
Sonora 30.00 
New Dictogrand 28.50 
Magnaphone 28.00 

Plugs Included 
CHARGERS 

Rectigon, 2 Amp. S15.40 
Rectigon, 5 Amp. 23.40 
Tungar, 2 Amp. 15.40 
Tungar, 5 Amp. 23.40 
Ward Leonard, D. C 9.75 

Fada 
RHEOSTATS 

.60 
Amseo (all styles) .95 
C. Hammer. 6 Ohm .79 
Pacent .89 
Federal No. 18 .79 

Modern 10.00 
TRANSFORMERS -AUDIO 

$2.95 
4.25 
3.50 
3.35 
4.90 
3.98 
3.20 
4.55 
3.95 

Madera 
Anne 
All American 
Federal Ne. 65 
Thordarson 
Jefferson No. 41 
AmerTran 
Erla 
Federal No. 226 3.98 

TRANSFORMERS -RADIO 
Acme, R -2, 3. 4 53.50 
Acme 30K Super- Heterodyne 4.20 
Tri Coil 1.90 
Erla Reflex 3.95 

the Stamp of 

in stamps for catalogue, 
Rasla RT6 3.00 
Rasla CR 3.25 
Owl .65 
U V 1714 3.60 
RR 1716 SuperHet 6.75 

DIALS 
Amseo, 2 in. S .30 
Amoco, 3 In. .50 
Amoco. 4 in. .79 
De Forest, 3 In. .33 
DeForest. 4 in. AO 
Pathe, 2 in. 
Pathe. 3 in. .40 
Pathe. 4 in. .S5 
Federal, 3 In. .50 
Federal, 4 in 1.15 

VARIABLE CONDENSERS 
General Instrument Lo -Loss 

All sizes 54.50 
Heath Lo -Loss. All sizes 3.85 
Heath Vernier Lo -Loss. All 

sizes 5.00 
All Other Lines in Stock 

VOLT METERS 
Jewel, 0-50 Volts 52.25 
Jewel, 0-12-120 Volts 9.85 
Sterling, 0.50 Volts 1.75 
Sterling, 0.35 Amp. .89 
Sterling. 0-35 Amp.. 0 -50 

Volts. combination 3.00 

ULTRADYNE COMPLETE, 8 Tube Parts, with Blue Prints and Connecting wires $85.00 
ULTRADYNE KIT 26.00 
ULTRADYNE BOOK .50 

The Brooklyn Radio Service Co. 
Myrtle & Classon Avenues Brooklyn, N.Y.C. 

REAL DISTANCE! 
Get your set ready now for the cold months to come. 
Build a- 
Cosmopolitan Phusiformer 

Conversion Set 
and add it to your Regenerative Receiver. You will 
then have a set superior to any 5 Tube Receiver. 

Non -Oscillating -Non-Radiation-Super-Sensitive 

COSMO- 
POLITAN 

PHUSI- 
FORMER 

CONVER- 
SION SET 

Send 50e for 
60 Page Man - 
Ualshowing 
numerous cir- 
cuits, photo 
graphs, etc. 

Cosmopolitan Phusiformers $9.50 each 

A Unit of Two Stages of Non -Oscillating Tuned R. F. Amplification 
Send for Construction Print No 500 for this Unit 

"The First and Origina!" 

COSMOPOLITAN PHUSIFORMER CORP. 
15 -17 West 18th Street New York City 
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ever, was to be expected, and need not be 
disturbing, as you have gone into the sub - 
ject sufficiently to know whereof you affirm. 
Quoting Mr. Sayers' letter, p. 197: - 

"The value of an international 
language depends very largely upon the 
extent to which it is in use. . 
It seems hardly reasonable to discard 
all the work that has been done toward 
the advancement of an international 
language in the past by adopting some 
comparatively little used language, even 
though it may be to some extent an 
improvement on those that have been in 
use before." 
"QST" for July published an article by 

Prof. H. W. Hetzel on the general subject 
of IAL (International Auxiliary Language). 
The editor decided, after conference with 
well known Esperantists and radio experts 
that it might save controversy to present the 
subject in this way, but Mr. Hetzel told 
the writer at Arden that he personally re- 
gretted seeming to give Esperanto much less 
credit than the facts warrant, though it was 
necessary in order to seem Impartial. This 
article, we understand, is to be followed by 
others. 

You may like to look over the "Report of 
Progress" by Dr. F. G. Cottrell. Chairman 
of the Committee on International Language 
of the International Research Council, and 
the "Memorial" recently issued by the New 
York Section. The International Auxiliary 
Language Association, Inc., with Professor 
Herbert N. Shenton of Columbia University 
as its Secretary, has now taken over the 
work of this Committee. Columbia Uni- 
versity has a course in Esperanto this sum- 
mer, with credit of two points given, and it 
will be given again next summer. It may 
be added that after the New York meetings 
last year referred to in the report, question - 
aires were sent out and opportunities given 
for courses in Esperanto or Ido (Ilo) or 
both. There were three or four applicants 
for Ido, not sufficient to form a class, while 
four intensive short courses in Esperanto 
were given with good sized classes. This 
is mentioned to show the reactions with 
every opportunity for choice. 

Our Association is planning this ' fall to 
do co- ordinated work in all the large cities 
through radio, giving several general talks 
on the subject of international language, and 
these to be followed if the demand comes, - 
and we feel sure it will ... by a course of 
lessons. 

We should appreciate any suggestions 
from you as to the best methods to pursue 
and shall also be glad to be of service to 
you in any way that presents itself. 

E. J. MERIAM, Secretary 
Esperanto Association of North America. 

MORE OF THE ILO DISCUSSION 
Editor, RADIO NEWS: 

Why does your editorial policy favor Es- 
peranto? Esperanto has served a valuable 
purpose in the evolutionary progress of uni- 
versal language, but in principle it is too 
stiff and academic for other than limited 
uses of languages. It does not lend itself 
to commercial use or literary use. Ilo, on 
the other hand, fulfills these demands. Ilo 
owes much to Esperanto and could never 
have been born had not the latter paved the 
way. Ilo is flexible, euphonious and com- 
plete ; it has within itself a plasticity which 
Will enable it to develop as natural lan- 
guages have developed through centuries of 
use and accumulations of new words for new 
conditions of society. 

GEORGE LEWIS, 
Crosley Radio Corporation Co., 

Cincinnati, Ohio. 
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Westinghouse Presents A 
New B Battery 

Designed for multi -tube sets, compact in size, large in 
capacity, this new "B" battery offers you the following 
distinctive advantages: 

A one piece crystal glass container affords you, 
at all times, a view of the interior. 

Easily recharged at slight expense. 

No leakage from cell to cell. 

Will not pump acid. 

Bird -cage plates insure long life. 

Large acid space requires less frequent attention. 

WESTINGHOUSE UNION BATTERY CO., Swissvale, Pa. 

WE STINCHOUSE 
RADIO 

"A;' "B" and "C" 

BATTE RIE S 
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RADIO AMATEURS TALK 
7,000 MILES FOR 2 HOURS 

Argentinian and New Zealander 
Establish What Is Declared a 
Record for Non -Professionals. 

BUENOS AIRES, May 24 (Aseiodated 
Press).- Carlos Braggio- of Bernal, near 
here, and Ivan O'Meara p= Gisborne, 
New Zealand, radio amateurs Filth 7,000 
ìiilÍes dt. South American continent and 
Pacific Ocean between them,. conversed 
for two hnurs,by radio Thursday morn- 
ing, establishing what is claimed to be 
a world's amateur radio record. 

Braggio, who knows English, had 
spent most of the night unsuccessfully 
attempting to get some North American 
amateur to answer the signals of his 
station, CBZB, when at 4 o'clock in the 
morning he was amazed to receive an 
answerfrom the other side of the globe 
-O'Meara's station, 2AC. 

The amateurs opened a conversation 
which continued tuitll 6 o'clock, when 
Braggio told O'Meara he had been up 
all night and wanted to go to bed. The 
New Zealander answered that he was 
'sorry because it was pnly 9 o'clock in 
the evening at, Station 2AC. Later on 
Thursday, Braggio received a congratu- 
latory cable from O'Meara, confirtniag 

,tile: conversation, 
In 'connection with he radio commu- 

nication teat inaugurated this week wii;rl 
th'e' United States, Argentine amateurs 
are unable to understand why they are 
able' to get signals froth North A1i,erlcan 
,amateurs while the latter apparently are 
unable to 4et theirs, although some of 
the Argentine stations are more tower - 
fut 'than some of the American ones 
which have been heard. It is believed that many of the power - 
tpl broadcasting stations operating in 
the tinted States nightly interfere with 
the Argentine waves. In the future 
.Bräggi0 will try sending on a 120 meter 
wave-length at .a A. M., Eastern Stand- 
ard Time, 

Argentinian and Jerseyite 
Exchange Radio Greetings 

special to The New York Times. 
HARTFORD, Conn., June 2.-Two- 

way radio communication by ama- 
teurs between North and South 
America was attained for the first 
tithe last week by Norman R. Weible 
of Collingwood, N. J., and Carlos 
Braggio of Betnal, suburb of Buenos 
Aires. The feat was checked and 
verified today by the American Radio 
Relay League of this city, which to- 
night announced that Weible and 
Braggio had a twenty -minute connec- 
tion on short wave lengths Just be- 

' fore daybreak last Friday. 
Braggio neard the New Jersey 

amateur calling him, and at 4 :15 A. 
M. sent the following: "GM greetings 
and congratulations QRZ QRK." 

Weible immediately replied in 
Spanish, " Saludo, Amigo de America 
del sur QRK." 

A letter dated May 21. received to 
day from E. J. Simmonds, an English 
amateur, stated he had heard the 
South American station transmitting. 

Mr. Braggio Used 

"ESCO" 
Item 37- Double Commutator 

1000 V. 600 W. for Plate 
12 V. 300 W. for Filament 

Ne writes: 
"If I have the luck to be heard I, 

the U. S. a great part of the success will be due 
to the good capacity of the "ESCO" set." 

This is Item 37, used by CBZ8 

ELECTRIC SPECIALTY COMPANY 
TRADE "ESCO' MARK 

211 South St. STAMFORD, CONN., U. S. A. 
Pioneers in developing High Voltage Apparatus for Wireless Operation 

ear, 
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National Transformer Mfg. Co. 
Manufacturers ofJ2-ansformers ofAll7ypes 

Dept.C.,I54 Whitln$ St.,Chica$o.I1I. 

GREAT LAKES 
Marine Bldg. 

136 W. Lake St. 

FREE 
Send For This 

Catalog 
AND 

SaueMonev 
ON 

Standard 
Quality Parts 

RADIO CO. 
Dept. D 

Chicago, III. 
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of both types were rented to the electric 
lighting customers. A program consisting 
of news reports, music, lectures, etc., was 
broadcast several hours daily direct from 
the studio. The news was furnished by the 
United Press over a special wire to the 
studio, where an editor re- edited it as it 
was received from the high -speed printer, 
later to announce it into the microphone. A 
special feature which was developed during 
operation consisted in the repetition of por- 
tions of the programs of various space radio 
stations. That is, a desired space radio sta- 
tion, operating on 600,000 cycles. for exam- 
ple, was received at a point remote from the 
studio, repeated to the latter as an audible 
frequency, and retransmitted over the light- 
ing lines on approximately 40.000 cycles. 

Broadcasting was continued for several 
months in order to test the public reaction 
as thoroughly as possible and to assist the 
engineering force in solving the many oper- 
ating problems incidental to a system of 
broadcasting in which the maintenance of 
the receiving equipment and the transmission 
medium as well as the transmitting equip- 
ment formed a part of the responsibility of 
the central station. A small sales force was 
engaged in renting and distributing the re- 
ceiving equipment. No intensive advertising 
or sales campaign was entered into, as the 
distribution of a large number of sets, while, 
of course, desirable, was limited to the limit 
of the number on hand. The distribution of 
a smaller number of sets properly located 
over the lines would yield much more valu- 
able information. 

General reaction of the Staten Island cus- 
tomers to wired radio broadcasting was very 
favorable. This was particularly significant 
in view of the large number of space radio 
stations in the vicinity of New York City 
with a wide diversity of program available. 
The extreme simplicity of the receiving ap- 
paratus, the fact that it could be plugged 
into any light socket in any room, requiring 
no aerial, that no storage batteries were re- 
quired for the loud speaker receiver, that 
there was no interference from static or 
other transmitting or receiving stations and 
finally that the apparatus was serviced. oper- 
ated greatly in favor of wired radio. 

OBJECTIONS 
As was more or less anticipated, it became 

evident at an early stage that a serious ob- 
jection to wired radio service from the cus- 
tomer's standpoint was the impossibility of 
receiving more than one program. The de- 
mand for diversity of entertainment is funda- 
mental to the theatrical field and is now 
being felt in space radio in spite of the 
existence of a large number of stations. 

Actual broadcasting also developed two 
additional sources of trouble which may be 
classed as "feeder effect" and "night effect." 
By the former is meant the tendency towards 
unequal distribution of the high frequency 
current over the different primary feeders. 
By "night effect" is meant the diminution of 
signal strength at night from that obtaining 
during the day, due to the short -circuiting 
effect of the hundreds of lamps as they are 
connected across the lines and which are in 
parallel with the receiving sets. 

In consideration of the demand for multi- 
plex service and of the necessity of over- 
coming the feeder and night effects. all of 
which would require more or less extensive 
research, broadcasting was temporarily dis- 
continued on February 1, 1924, and experi- 
mental work resumed. At the present writ- 
ing a two -channel service has been developed 
and put into experimental operation. Tests 
are also under way to effect simultaneous 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for October, 1924 559 

Iijye iwe 
Alex 

p1ctevt 
usures rptulal 

tone quality 

Four Tube Reflex- Equivalent to Six Tubes 

G74,e) 

Otradivatitv .e.!c1io 
The rich, full tones of the great masters lose none of their 

original charm with the new MERCURY Receiving Set. 
Orchestrations in all of their symphonic beauty as well as 
clarity and naturalness of the human voice, not to mention 
the current popular divertisements of broadcasting, are NOW 
yours to enjoy as though these great artists were guests at your 
own home. 

The MERCURY Receiving Set operates with a loop or 
antenna, with dry batteries which are enclosed in the cabinet, 
or with storage batteries. 

Price, complete with loop (not including tubes or batteries), 
$165.00. 

Write now for full information 
MERCURY RADIO PRODUCTS COMPANY 
50 Church Street New York City 

I,kiCensed u Gairiles Paterlts issued arld, pexlcling t..'. . 1 
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You Can Pay More 
But You Can't Buy More 

Guaranteed Wave 
Length 

150 to 1000 Meters 
in single circuit 

150 to 700 Meters 
in triple circuit 

"Shepco" "All Wave" Jr. 
Trade Mark -Patents Granted and Pending 

Non -Radiating DX Coupler 
Declared by users "the finest tuning unit 
in existence." Guaranteed to bring in 
stations 1500 miles distant on one tube 
with two and three tube volume. Ex- 
clusive bank wound and tapped primary 
and tapped secondary give selectivity 
unattainable by any other means. Elimi- 
nates all variometers, vario- couplers and 
loading coils. May be used in single, 
double or triple circuit. 

At Radio Dealers 
or Sent Prepaid 
on receipt 

of 6price 

6efIicient 
hook - ups in 
every box or 
sent for ten 
c e n t s in stamps to 
cover mailing 
cost. 

They're All Local Stations 
with a 

.'y o o., o f0 o b " Shepco" 
"All Purpose" 

e..,.,. ;. -, Trade Mark -Patents Granted 
and Pending 

Receiver 
A, 'r : 60' An expertly assembled 

V I one tube set containing 
"All Wave" Jr. Coupler and other highest quality parts. 
All the selectivity, distance and volume of expensive 
many -tubed outfits. Will operate loud speaker on nearby 
stations. Exclusive terminal arrangement permits quick, 
easy change of circuits without tools. Supremely simple 
to operate. 

At Radio Dealers 
or Sent Prepaid 
on receipt 

of ri 
price G 

Hook -up chart 
with every set 
or sent for 10 cents in stamps to 
cover mailing 
cost. 

Made and Backed with an Absolute Money Back Guarantee by 

SHEPARD -POTTER CO., INC. 
35 So. River St. Plattsburgh, N. Y. 

Specializing in the manufacture of 

BRASS V. T. SOCKET SHELLS 
in quantities of 10,000 or more. 

BRASS AUTOMATIC SCREW MACHINE PARTS 

Quick Deliveries, Guaranteed Accuracy 
and prices which will interest you 
Send Sample or Blue Print for Estimate 

THE TORRINGTON MFG. CO. 
TORRINGTON, CONN. 

BALLANTINE 
UARIOTRANSFORMER 

Tuned Radio Frequency gets DX that 
is clear. For straight cascade, or re- 
flex. Price, $9.60 each -at dealers or 
postpaid. 

Boonton Rubber Mfg. Co. 
624 Fanny Rd., Boonton, N. J. 

BATTERY CHARGER $7.75 
Electrolytic type -Noiseless- Direct or alternating 
current -no bulbs or contact points to burn out. 
Charges auto batteries. Sold direct to you from 
factory. 

WESTERN RUBBER MOLD CO. 
907 -913 W. 19th St. Chicago, III. 
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three -channel operation which will be com- 
pleted in a short time. The feeder effect 
has been overcome by devising means for 
controlling the amount of high frequency 
power admitted per feeder, the means of 
control at the command of the operator. By 
directing the power to the feeders where it 
is especially required and by raising the 
entire power level at night it is possible to 
overcome the night effect. 

RESUME OF PROGRESS 
This, briefly, is the course of development 

of wired radio broadcasting to the present 
time. Within a short time it is expected 
that three program operation will be com- 
menced on Staten Island and subsequently on 
other lighting systems. The programs are to 
be furnished, via telephone connection, from 
a central studio located in New York City 
and will be of the very highest quality. The 
fact that the customer pays for the service 
will insure this, just as it now does in the 
theatrical, motion picture, baseball and en- 
tertainment field in general. The multiplex 
receiving apparatus will include a variety of 
types of sets ranging from the simplest unit 
with telephone receivers to the loud speaker 
type for the home or concert usage. Each 
set will contain a multi -point switch, or 
equivalent, for bringing in any one of the 
desired programs, with possibly a single ad- 
ditional adjustment for varying the signal 
strength. No batteries will be required and 
the set may be plugged into any convenient 
light socket. 

Apparatus employed in the Staten Island 
operations is shown in the accompanying 
figures. 

The control room with the two -channel 
transmitting apparatus is shown in Fig. 1. 
The unit to the left and in the foreground is 
the transmitter for one channel; the second 
channel transmitter is shown in part to the 
right of the figure. The lower shelf of each 
transmitter unit contains a 50 -watt master 
oscillator ; the output of this tube operates 
into the grids of two 250 -watt tubes con- 
nected in parallel, shown in the rear of the 
transmitter, which serve as high frequency 
power amplifiers and in turn operate through 
the coil system shown on the top shelf, into 
the 2,300 -volt lines through protective tuning 
condensers. The two remaining 250 -watt 
tubes serve as modulator amplifiers. The 
apparatus on the second shelf comprises the 
rejector units required for multiplex opera- 
tion. The small panel to the left is the 
power panel and contains the necessary 
switches for controlling the plate and fila- 
ment power to the transmitting tubes. 

Both transmitters are the same in con- 
struction, and were designed from an ex- 
perimental standpoint for maximum flexibil- 
ity in power output and frequency range. 
The 2,300 -volt lines enter the control room 
through the three high -voltage switches 
shown above the window to the right. 

- Connection to the 2,300 -volt lines is macle 
through special mica condensers which are 
contained in oil filled transformer cases 
mounted on a pole in front of the studio 
building, there being one .004 mfd. condenser 
in series with each line. These condensers 
have an insulation strength of over 15.000 
volts and serve the double purpose of pre- 
venting short circuit of power currents and 
affording the capacity necessary for tuning 
the line circuit. The latter is required. as 
for frequencies in the neighborhood of 40,000 
cycles per second the 2,300 -volt lines are 
practically non -reactive and have an effective 
resistance of approximately 100 ohms. 

SINGLE CHANNEL RECEIVING 
EQUIPMENT 

In Fig. 2 is shown a view of the crystal 
receiver, and in Fig. 3 the circuit connec- 
tions. The crystal unit was designed first to 
fulfill electrically the high frequency require- 
ments and second to be as free as possible 
from electrical and fire hazard. It consists 
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" QA7l rou gaToe To Do Is ceisten" 

A radio set for people who are 
better listeners than electricians 

MBLER- HOLMAN Five Tube Radio Sets are expressly designed :./l to bring the magic in the air into fine homes. Their construction 
and principle of operation have been so carefully studied in our labora- 
tories that all you have to do is listen. 
Nothing but the finest materials and expert workmanship go into AMBLER -HOLMAN sets. The cabinet 
itself is especially designed for us by a leading manufacturer of fine period furnitilre to harmonize perfectly 
with good interiors. 

In addition to splendid tonal qualities and volume, these sets possess a range of pick -up that permits national 
enjoyment of worth -while programs and news. 
Each AMBLER -HOLMAN set is thoroughly tested before shipment. It has been our object to produce 
a practical set, as free from fads as a precision instrument should be. 

Ease of operation 
Once you have "logged" a station it will always 
come in at the same point on the dials. You operate 
your AMBLER- HOI.MAN just as easily as you do your 
phonograph. 
A M BLER- HOLMAN Receiving Sets are constructed on the 
tuned radio frequency principle. The transformers used 
were developed in our own laboratory and radiation 
has been eliminated. "B" Batteries are self -contained. 

The price is $125. The selection of tubes, batteries 
and loud speaker is left to your discretion. 

Desirable territories are available for a few leading wholesale distributors 
9 

iiaro 
NEW 

iman 
YORK 

ELEVEN SEVENTY EIGHT BROADWAY 

Distributed by CAPITOL DISTRIBUTING CO., Inc., WHOLESALE RADIO 
25 West 18th Street, New York City 
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The Improved Halldorson 
Radio Receiver 4 -Tube Sets 

as low as 
$65.00 

Dealers and Jobbers: 
Write immediately 

for our attractive 
proposition. 

As a result of exhaustive, conscientious experi- 
menting, the improved Halldorson Radio Receiver 
is by far the best receiver ever offered. The Deluxe 
appearance -clear and undistorted reception under 
all conditions - unmatched selectively- ease of 
control- and the attractive price, has made this 
receiver the most popular set for the home. The 
whole family will appreciate the compact simpli- 
citywhich enables them to secure maximum results 
with ease. Write for Discriptive Folder today. 

THE HALLDORSON COMPANY 
1772 Wilson Avenue CHICAGO 

30 leading set makers acknowledge 
the Leadership of Pacent 

/ Pacent Radio 
Essentials 

Adapters 
Aud ioformers 
Coil Plug 
Coil Plug Receptacle 
Condensers, variable 
Detector Stand 
D uolack 
D uoplug 
Duo Lateral Coils 
Headsets, Everytone 
Jacks 
Jack Set 
Loop Plug 
Multi jack 
Loop Jack 
Plugs 
Potentiometers 
Rheostats 
Resistances, Cartridge 
Sockets 
Super Audioformers 
Twin Adapter, etc.. etc. 

The foremost radio set manufacturers in the United 
States and Canada are using Pacent Radio Essentials as 
Standard Equipment. Only a high standard of quality, 
which is dependable at all times, could justify this choice! 

Let the judgment of these manufacturers guide you in 
the selection of your radio equipment. You can build a 
better set than your neighbor if you use better parts. 
"Don't improvise -Pacentize" is the slogan for radio 
results. 

Your dealer will be glad to show you the Pacent Radio 
Essentials that you need for the next set you build. Write 
for complete catalog N 10. 

PACENT ELECTRIC COMPANY, Inc. 
22 Park Place New York, N. Y. 

Percent AÇEKT 

iá RADIO ESSENTIALS 

MAIL ORDER OFFER 
Journal One Knob Set -Parts $4.50 

Above Set Wired 7.50 
Cockaday One Tube Set -Parts 8.45 

Above Set Wired 12.95 
All Tubes Repaired 2.50 
Remittance must include postage. No C. O. D. 

FULTON RADIO SHOP, 158 Fulton St., N. Y. C. 

KESTER Radio SOLDER 
(Rosin -Core) 

A Safe Bet -Use It 
On Your Set 

REQUIRES ONLY HEAT" 

Radio News for October, 1924 

110 volt Lines 

i 

-Bakelite Partition 

Crystal Det, 

Fig. 3 
Circuit diagram of the "wired radio" crystal 
receiving set, a photo of which is shown in 

Fig. 2. 

of two circuits, one comprising the 110 -volt 
line connection, and the line tuning coil and 
condenser ; the other the telephones, crystal 
detector of the fixed crystal type, and coil 
inductively coupled to the line coil. These 
two circuits are contained in individual com- 
partments separated by a quarter inch Bake- 
lite wall, the latter inserted directly between 
the line and detector circuit coils. The whole 
is housed in a cylindrical metal case, with 
the pair of wires and plug for the 110 -volt 
connection and the telephone receiver con- 
nection running out on opposite sides. The 
apparatus is so assembled that, without dis- 
assembling, it is impossible to come into con- 
tact with any high 'voltage point. By the 
use of metal covering and non -inflammable 
insulation material the fire hazard has been 
reduced to a minimum. This unit has been 
approved by the Board of Fire Underwriters. 

In the disassembled view in Fig. 2, the 
line tuning condenser, unscrewed from its 
base, is shown at the top of the set, and the 
line coil and connection wires to the right of 
the central partition. The telephone connec- 
tion, by- passing condenser and detector coil 
are shown to the left of the partition. A 
fixed crystal detector is employed and is 
supported by the prongs extending through 
the top of the unit. 

The loud speaker receiver is shown in Fig. 
4. The circuit of this unit is the same as 
the crystal receiver with the exception that 
two steps of audio frequency amplification 
operating into a loud speaker are substituted 
for the telephones. Type WD -12 tubes were 
used in the earlier units. the filaments being 
energized from 110 volts through a step - 
down transformer. By means of special 
balancing circuits the hum in the loud 
speaker, due to the use of alternating current 
on the filaments, is rendered inaudible. Four 
small "B" batteries, contained in a compart- 
ment in the cabinet, furnish the plate voltage. 
A single pair of wires extend from the set. 
supplying both the low frequency current for 
lighting the amplifier tubes and the high 
frequency or signal current. 

The line coil and condenser are mounted in 
the vertical framework shown in the dis- 
assembled view in Fig. 4; the two amplify- 
ing transformers are mounted directly be- 
neath the tube sockets. The filament current 
transformer is shown in the rear of the loud 
speaker. Similar to the type A unit, a fixed 
crystal detector ,is employed; the set con- 
tains only a single adjustment. 

In the latest type of loud speaker receiver 
both the filament and plate voltages are ob- 
tained from the line source, which may be 
either alternating or direct current. 

Experiment has shown that connecting fan 
motors, vacuum cleaners, flat irons or similar 
apparatus to the 110 -volt lines does not 
diminish the signal strength or produce un- 
desirable noise, provided in the case of rotary 
apparatus there is no sparking at the com- 
mutator. Connection of a heater unit or 
other type of low resistance non -inductive 
load reduces the strength of the incoming 
signals. 
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You'll find YOUR SET among 
the FADA Neutrodynes 

a \ \ 
lSS`: 

FADA NEUTROLA GRAND 
Model 185/90 -A -This is the beautiful new 
5 -tube Neutrola, Model 185 -A, mahogany in- 
laid cabinet, with self- contained loud speaker, 
mounted on the FADA Neutrodyne Cabinet 
Table, Model 190 -A, making a de luxe radio 
unit. Desk lid conceals panel when set is 
not in use. FADA Neutrola Grand. Price 
(less tubes, batteries, etc.) $295. FADA 
Neutrola. Price (less tubes, batteries, etc.) 
$220. 

FADA NEUTROCEIVER 
Model 175 -A- Handsome mahogany cabinet, 
inclined panel and roomy dry battery shelf. 
S tubes -2 radio, detector, 2 audio. Price 
(less tubes, batteries, etc.) $160. 

FADA, the pace- setter of Neutrodynes, leads 
again, presenting a new 5 -tube FADA Neu - 
trodyne in de luxe cabinets, thus supplement- 
ing the famous FADA "One Sixty." There 
is also a new 5 -tube FADA Neutrodyne at a 
price that is within reach of all. 

Whatever your radio wants may be, you can 
now fill them with FADA radio. Appear- 
ance, 3, 4 or 5 tubes, price -there is a FADA 
Neutrodyne to meet your desires. 

In the de luxe models all connections are at 
the rear and there is plenty of cabinet space 
for dry batteries. The FADA Neutrola and 
Neutrola Grand have self- contained loud 
speaker. Woodwork is handsomely inlaid 
mahogany. 

FADA Neutrodynes give you the results 
you want- distance, selectivity, volume. They 
produce natural tone quality. A child can 
operate them. 

See the complete FADA line before you 
make any radio purchase. 

F. A. D. ANDREA, INC. 
1581 JEROME AVENUE, NEW YORK 

The Complete FADA Line 
In addition to the models illustrated, the new 
FADA line includes the following: 
FADA 160 -A -"The receiver that has taken 
the country by storm." Four tubes. Price 
(less tubes, batteries, etc.) $120. 
FADA NEUTRODYNE CABINET TABLE. 
Model 190-A handsome mahogany base unit 
for either the FADA Neutroceiver or Neu - 
trola. Price $75. 

FADA NEUTRO- JUNIOR. Model 195 -A- 
A 3 -tube Neutrodyne with special circuit ar- 
rangement, one radio, detector, two audio 
stages. Price (less tubes, batteries, etc.) $75. 

FADA RADIO PANEL. A panel- mounted 
FADA Neutrodyne, adapted for installation 
in prominent makes of talking machines. 

ND 
rA D ANDES INC 

u¢nsm er 
rADiO MANUfACUf' ROCI 
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"B 
Battery' 
Voltmeter 

Jewell 

No. t'14 

Price, $2.75 

Test your "B" Batteries 
with a Jewell No. 84 Volt- 
meter. Over 60% of all 
radio trouble is traceable to 
run -down or poor batteries. 

We want every radio en- 
thusiast to send for our 15 -A 
Radio Catalog. Our line of 
radio instruments lead the 
wor13. 

"Leading Dealers 
Everywhere Sell 

Jewell Instruments" 

Electrical Instrument Company 
1650 Walnut St., Chicago 

Manufacturers of Measuring Instruments for 25 Years 

11111 III III 
ó 

IR 
e 

Ill p 6III 4111 .1II III0III II 

STANDARD of EXCELLENCE 
for Audio Amplification 

Made in Two Types: 
AmerTran AF -6 (Turn ratio 

5) for use in the first stage. 

AmerTran AF -7 (Turn ratio 
3Y2) the companion trans- 
former for use in further 
s t a g e s of amplification 
where AF -6 is used in the 
first stage. 

Price, either type, $7 
at your dealer's. 

Send for booklet containing much 
helpful transformer information. 

American Transformer Company, 177 Emmet St., Newark, N. J. 
Designers and builders o radio transformers for over 23 years. 

MEWTRADE MARK REG.U.S. RAT.OFF. 

Improve Your Set 
With An AmerTran 

o 0 o o b od 
0 

1110 ,III0III 
o a o a IIIF 

á 
III 

ò 
o a 

III OP 411 

DON'T BLAME IT ALL ON STATIC !! 

A run down "B" 
Battery play 
more havoc with 
efficient reception 
than the grandest 
static y o u ever 
heard. 

S & H "B" BATTERIES 
are not two days' old when they're sent to you. 
And they are built right. Made of finest mate- 
rials to give extra service. After you've used therm 
if you don't feel they're the best buy, send them 
back and your money will be refunded. 

Large Medium Small 
221.2 V. Variable.. $1.80 $1.60 $1.00 
45 V. Variable.. 3,60 2.75 .. 

WE PAY POSTAGE 

S & H BATTERY SUPPLY CO. 
41 Nevins Street Brooklyn. N. Y. 

NOW 
ONLY 
$300 

FLINT AUDIO TRANSFORMER 
Finest Built A.F.T. in the World 

Blg demand with consequent big production now enables us 
to offer the super -quality Flint Audio Frequency Trans- 
former at the low price of only 63.00. When you see the 
Flint you will recognize it as not only the best looking, but 
the finest built Audio Transformer ever made. Laminated 
cores are best grade silicon steel, correctly shaped and 
spaced. Coils are No. 90 enamelled copper wire, machine 
wound, insuring exact number of turns. Ratio 4.25 to 1 

gives maximum distortionless amplification In any circuit. 
Flint A. F. Transformers are also best for reflex and other 
critical circuits because of the absolute exactness and unl- 
formity of Flint windings. Shielded with beautifully fin- 
ished black enamelled metal case. Highly polished nickel 
trim. Each transformer individually tested on broadcast 
reception before shipplal. 
Money Back Guarantee Order Now! 63.00 Postpaid 
FLINT RADIO COMPANY. 1811 Wilson Ave., CHICAGO 
DEALERS: Write for prices and attractive proposition. 

Radio News for October, 1924 

MEASUREMENT OF RECEIVED CURRENT 
In Fig. 5 is shown, plotted as a function 

of the frequency, the current received from 
the 110 -volt lines for one particular receiver 
location and for a constant transmitting cur- 
rent. It is observed that, contrary to what 
might be expected, the received current not 
only does not uniformly increase with de- 
creasing frequency, but exhibits decided peaks 
for different frequencies, the maximum peaks 
occurring at the higher frequencies. Similar 
phenomenon has been observed on other 
lighting systems. 

HIGH FREQUENCY POWER 
TRANSMISSION 

The high frequency operation of relays 
forms a very important avenue of wired 
radio development. Relay operation may be 
advanced one step and the operation of high 
frequency rotary apparatus foreseen. In Fig. 
6 is shown a view of a high frequency motor 
which operates on the principle of the in- 
duction voltmeter. During the Washington 
experiments this motor, which requires about 
.008 ampere, was operated on 18,000 cycles 
from a wired radio transmitter four miles 
distant, from the same 110 -volt socket and 
simultaneously with a small fan motor oper- 
ating on 60 cycles. This is probably the first 
instance of wired radio power transmission 
for operating rotary apparatus. 

The writer desires to express his apprecia- 
tion of the co- operation of officials and engi- 
neers of the Potomac Electric Power Corn - 
pany of Washington, D. C., and of the 
Staten Island Edison Corporation. 

Automatic Key for Tube 
Transmitters 

(Continued from page 490) 

contacts on the key that will open when the 
main contacts are closed. It can also be 
done by the same relay that fulfills points 1 

and 2 as we will see later. 
SWITCH AND RELAY 

Perhaps you have seen break -in and remote 
control systems which work entirely satis- 
factorily, but they are mostly complicated 
affairs employing two or three relays oper- 
ated by a switch in order to accomplish the 
desired result. As this article deals with 
one relay that does the work of two or three 
relays, we will go right on with the descrip- 
tion, always bearing in mind the fact that 
not a single switch is required for its oper- 
ation. This relay was developed by the 
writer at Station 3ZZ, where it has proven 
its worth. It is no more difficult to construct 
than the average well built receiver, and will 
prove to be well worth the trouble of build. 
ing to the Ham who desires to increase the 
operating efficiency of his station. It is not 
even necessary to use a lathe to turn out any 
of the parts as they can be made from stand- 
ard rod and tube stock. The entire relay is 
mounted on a bakelite panel /x4 /x91/2 
inches. Since no part of the relay depends 
on gravity for its operation, it can be 
mounted in any convenient position on the 
table or wall. 

With reference to Figs. 1 and 2, the sole- 
noid has two business ends. The one end 
operates the drum type switch q by the 
action of the steel armature r as it is drawn 
into the solenoid. The armature is gov- 
erned by the dash pot IT so that it requires 
about five seconds to complete one stroke. 
The other end of the solenoid controls the 
break -in contacts d and e and the transmit- 
ting contacts f and g. The speed at which 
this end operates is practically instantaneous 
in comparison to the drum switch. 

OPERATION OF RELAY 
The solenoid is wound for six volts and is 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for October, 1924 565 

After distance, 
what do 
you want? 

cAmplficati on 
without distortion 

OF COURSE, you want to hear the distant stations 
but you want these loud and clear so a whole 

room full of people can understand. 

And when you listen to a fine musical program from 
your local station it certainly is fascinating to get all 
the notes, all the words, and to be able to close your 
eyes and just be content. 

If you use Acme Transformers in the set you build 
and insist on their use in the set you buy, you are giving 

your loudspeaker a chance to reproduce the singer's 
voice, the violin's notes, the orchestra or lecture, loud 

and clear, without distortion. 

Send 1 O cents today for 36 -page book "Amplifica- 
tion without Distortion," containing many practical 
wiring diagrams and many hints for getting the best 

out of your set. 

ACME APPARATUS COMPANY 
Transformer and Radio Engineers and Manufacturers 

Cambridge, Mass. 

AC 
^ for amplification 

ACME APPARATUS COMPANY, 
Dept. 69, Cambridge, Mass. 
Gentlemen: Enclosed find 10 cents for copy 
of "Amplification without Distortion." 

Name 

Street 

City 

State 

INV 
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WESTON ELECTRICAL INSTRUMENT Ele/ E ,,, 
Instrument 
Indicating DN 

CO.. 173 Weston Avenue, Newark, N. J. 

Authorities 
Sin celgg8 

STANDARD-The World Over 

CARTER " ONE -WAY" 
PLUG 

Simplest- fastest -and easiest plug trigger- screws or springs to adjust. 
to make connection for a loud A positive and sure contact is made. 
speaker or a head set. No fibre insulation is used. Carter 
Simply press the cord tip between originality of design has made pos- 
the long phosphor bronze springs sible this quality plug at the un- 
which tightly makes contact the en- usual price of 50c. Go and see one 
tire length of the cord tip. No trick today. 

Insist on the original 
In Canada -Carter Radio Co., Limited, Toronto. 

Memhers, Associated Manufacturers' Electric Supplies. 

i 
Offices in 
leading cities. 

( 

arter Radio Co- , _C7 = 5,47E. 5 REE 
Any dealer 
can show }nu. 

MARLE TRANSFORMERS 

The Heart of a Good 
Receiver 

Your dealer will tell you why 
Marie Transformers do not howl 
or distort. Uniform amplification 
up to as many as 3,500 rvcles. 

Marie Engineering Co. 
Orange New Jersey 

AMPL!OtI1 

The World's 
Standard 

Loud Speaker 

Satisfied Users Prefer 
Standard Equipment 

The following are a few of the compan- 
ies for which we are distributors: 

Zenith Sets (Regenerative) 
De Forest Tubes and Sets (Reflex) 
Cunningham Tubes 
Remler Material 
Grebe sets (Regenerative) 
Murdock Sets (Neutrodyne) 
General Radio 
Send stamp for Catalotue 45 -R 
J. H. BUNNELL & CO. 

32 PARK PLACE NEW YORK 

PIONEER RADIO PRODUCTS 
Sockets, Super Het Transformers. 

Variometers, Variocouplers 
Write for folder 

PIONEER RADIO CORP. 
101 Pioneer Ave.. Galesburg. III. 
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operated by a six -volt battery with the send- 
ing key in circuit. When the key is depressed 
the solenoid is energized. However, in order 
to cause the drum switch to close the fila- 
ment and plate circuits, the key must first be 
depressed for about five seconds to allow the 
slower acting switch to operate. You are 
now free ,to go ahead with the transmitting 
as usual, except that you must bear in mind 
the fact that the transmitter will shut off if 
at any time the sending is broken for a 
period of five seconds, which is the time to 
which the dash pot is adjusted to complete 
one stroke. However, this is no disadvan- 
tage. Quite to the contrary, it should help 
you cultivate a snappy, business -like style of 
sending. 

The usefulness of the relay is not confined 
to code transmission by key. If you wish to 
adapt the relay to telephone operation, it is 
only necessary to mount a push button 
switch on the handle of the microphone in 
such a position that it can be operated by 
the thumb. The push button switch is con- 
nected in parallel with the six -volt key, and 
the transmitter controlled by operating the 
push button. 

CONSTRUCTIONAL DETAILS 

As many of the dimensions are more or 
less arbitrary and depend upon the size of 
the stock you have on hand, only the more 
important ones are given. The drawings ex- 
plain the idea clearly, and as long as the gen- 
eral arrangement as shown is adhered to. the 
details left to the ingenuity of the builder, it 
will not fail to work satisfactorily. 

The solenoid bobbin is of a size which will 
allow the winding space to be 31/2 inches 
long and 2 inches in diameter. Within this 
space you will be able to wind about 1,100 
turns of No. 18 S.C.C. wire if wound in 
even layers. When this coil is placed across 
the terminals of a six -volt battery it draws 
about 21/2 amperes and exerts a pull of about 
2% pounds on the armature. This is more 
than enough to overcome the friction of the 
switch and the tension of the spring, but it 
insures positive action of the switch and you 
are advised against attempting to cut down 
on the size of the solenoid however large it 
may seem to be. The solenoid is wound on 
a thin brass tube inch outside diameter. 

The inside diameter of the tube being slight- 
ly over % inch accommodates the steel rod 
armature with sufficient clearance to prevent 
binding. The bobbin end pieces are made of 
3/16 inch bakelite. One end is 24x2 
inches while the other end is made 24x3/ 
inches to accommodate the contact, g, which 
is mounted 5/16 inch from the top, as shown 
in Fig. 2. The inch hole for the brass 
tube is drilled 1% inches from the bottom of 
both pieces. This allows sufficient space for 
the small brackets by which the bobbin is 
attached to the baseboard. The contacts d, e, 
f, g, are made of 7/16 inch brass rod by cut- 
ting off 3/16 inch sections, which are after- 
wards drilled and tapped for 8 -32 screws. 
For the contact surface a small disc of 1/32 
inch silver secured with ordinary soft solder 
will answer -very well. The pieces h, i, and 
the armature r are made of ',v2 inch wrought 
iron rod. The piece i is 3' inch long and 
extends into the brass tube for 3/16 inch, 
where it is held in place with solder. 

The piston for the dash pot shown at v, Fig. 
1, is made up of small graphite disks secured 
to the end of the armature as shown. How- 
ever, if the graphite cannot be procured. 
leather disks built up to a thickness of 
inch will serve. The adjustment of the dash 
pot is obtained by rubbing the piston down 
to the proper size with fine emery cloth. A 
little experiment is necessary to cause it to 
operate in five seconds as mentioned before. 
It will also be necessary to experiment to 
get springs of the proper tension. One made 
of No. 20 spring brass wire wound on a 
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T H E C H O I C E O F 

Designed 
Balanced 
Vernier 
Gears 

Promote 
Extreme 

Selectivity 

Type 247 -H 

Price 

RADIO EXPERTS 

or Precision 
Brass Plates 

Soldered 
Together to 

Minimize 
Losses from 
Resistance 

Capacity 
500 MMF. 

$5.00 
For nearly a decade the outstanding feature of General Radio Condensers 

has been PRECISION. 
This Precision has made General Radio Condensers the recognized stand- 

ard both for laboratory use and broadcast reception. 
In broadcast reception Precision in a variable condenser gives you sharp 

tuning and low losses which mean greater selectivity, signal strength, and range. 
For Sale by Good Radio Dealers Everywhere 

Write for New Descriptive Folder 

GENERAL RADIO CQ 
Cambridge, Mass. 

GENERAL RADIO Co 

nlbnde.Mass. U.S.A. 

A new 
i ,wnu. 

BATTERY SWITCH 
with enclosed, positive contacts 

We also 
manufacture the 

Centralab 
ADJUSTABLE 

GRID LEAK 
No. 106- . $1.25 
No. 107 (with .00025 

condenser) . 1.60 

NON - INDUCTIVE 
POTENTIOMETER 
No. 110- 

400 ohms . . $1.50 
No. 111- 

2000 ohms 1.75 

RHEOSTAT 
No.206- 6 ohms $1.25 
No.230 -30 ohms 1.25 

The contacts of the new Centralab Battery 
Switch are enclosed for protection from dust 
and mechanical injury, and are firm and pos- 
itive, of the quick make and break type. The 
switch is small and compact so as to occupy a 
minimum of panel space, the only part that 
protrudes from the panel being the switch 
knob. It has two knurled nuts for adjustment 
to any thickness of panel. Both binding posts 
and lugs for permanent soldering are provided. 
Substantial and neat, all metal parts nickel 
plated, single hole mounting. 

No. 300 - 50c 
TO JOBBERS AND DEALERS: The trade mark of products 
of the Central Radio Laboratories has been changed from CRL 

to Centralab. Write for literature. 

CENTRAL RADIO LABORATORIES 
303 Sixteenth Street MILWAUKEE, WIS. 

i 

Radio News for October, 192-1 

inch mandrel will serve as a start. The 
brushes k, 1, m, n, are mounted on a bakelite 
strip which is secured to the baseboard by a 
small bracket. The drum q is cut from a 
1 / inch hard rubber rod and drilled to rotate 
about the rod w. The contact pieces o, p. 
are cut from a 1/ inch inside diameter brass 
tube and secured to the drum q by means 
of 4 -48 brass screws. A word here with 
reference to the position of the armature 
will not be amiss. A stroke of 1/ inches is 
about right for the armature. Make your 
adjustments so that at the start the end of 
the armature will be about 34 inch inside the 
brass tube. This allows it to function in the 
most dense part of the magnetic field. 

KEYING THUMPS 
It is not generally known that consider- 

able interference is caused by what is known 
as the "key thump." This form of interfer- 
ence does not extend to any great distance. 
but is very annoying to anyone in the imme- 
diate neighborhood, no matter to what wave- 
length he is tuned. This "key thump" is 
caused by sudden surges of current in the 
plate circuit which are repeated in the an- 
tenna circuit, especially so in the case of the 
direct coupled transmitters. If the current 
is applied to the plate circuit less suddenly - 
that is, if some sort of a "buffer" is 
introduced into the circuit -these surges can 
be eliminated to a great extent. There are 
several methods of doing this, but in the 
case of the motor -generator supply, with a 
proper filter, the method shown at Fig. 3 is 
the most logical. You will notice that the 
contacts f and g are between the generator 
and the filter, so that the filter serves as the 
"buffer" in stopping the sudden surge of 
current that causes. the "key thump." 

EM1101111103101111111111111110111111111111111 ttttt .. 11111111 11- . 

An interview With 
Secretary H. C. Hoover 

(Continued front page 472) 
Fuuu uu,u uu o,., llllll ,,.11 111111111.111111t 

most vital step in the field of all human 
communication," asserts Mr. Hoover. "We 
have today about 600 local broadcast sta- 
tions. We all know that the local station 
can give better service than those far away. 
Our available wave -lengths permit us to 
have from two to four nearby stations to 
every listener. It is thus possible to have 
two to four alternate local programs at 
the same time. While programs of local 
origin will play a large part in broadcasting, 
yet radio will not have reached its full 
service until we have such interconnection of 
our local stations that we may also enjoy 
each night the product of our greatest artists 
and the thoughts of our leading men and 
women, and may participate in great national 
occasions. 

"All this will add not only great intel- 
lectual and stimulative force to the nation. 
but it will materially help to build up home 
life. For in the comfort of our own fire- 
sides, father can smoke, mother can knit 
and the family can make remarks upon the 
performance with informality not permitted 
in public places. 

"Our governmental relationships to this 
particular problem are complex in adminis- 
tration, though simple in' principle. We seek 
to preserve the ownership of the road 
through the ether as public property that 
we may maintain initiative by holding it a 
free field for competition, to keep alive free 
speech, to avoid censorship and to prevent 
interference in the traffic." 

HOT OFF THE GRID -DLE 
"How do you suggest the radio tax be 

imposed ?" 
"I advocate a `cover charge' on all storage 

batteries at two bits a plate." -lack Bront. 
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"BUILD YOUR OWN" WITH "RASCO" PARTS 
Buy from the Oldest and Original Exclusive Radio Parts House in the United States 

We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS 
Order 

t 
direct 

NEW AND EXCLUSIVE "RASCO" GOODS 
Money 

o not sa d if 

ZINCITE DETECTOR 
(PATENTS PENDING) 

"RASCO" 
Acting 

At last a REAL 
radio, not just a 
radio. The RASCO 
POSITIVE DOUBLE 
if the circuit Is open 
the current Is on. 
and The Handle Snaps 
its own accord. 
coil spring pushes 
back when a little 
plied. This switch 
as a battery switch 
hect your ' ? " batteries. 
Only one hole to drill. 
required to mount 
finger and thumb. 
switch takes up a 
room. much less 
switches. the base 
switch measuring 
All metal parts nickel 
A switch you will 
possess. No. 04850 

Snap Switch, Each 

Double 
Snap Switch 

radio switch constructed for radio pur- 
battery switch that may 

switch 
tchpwi for 

switch is the only switch with a 
spring action. No more guess work 

or closed. A push of the finger.-and 
A alight pull 

Back of sox: 
An Internal - f a - 

the handle -i..r 1 .ci 
Dull is an- ,, G s `__ t'b 
is intended 

LICENSED J 
--- 

` 

Here is a detector which has been especially developed by us for 
the new Crystodyne circuits. This detector while using the natural 

unique features are embodied in this detector. To be¢in with It ODYi 
uniquel gracile can be used with any other crystal 

To begin with 
It 

is the only detector that has a sliding crystal cup with perfect 
contact arrangement and which cup not only slides but rotates with 

TRADEMARK an eccentric notion. (Note slot A). By means of the small knob the 
cup slides easily so that any point of the crystal can be brought in- 
to contact. A new crystal can be inserted immediately by unscrewing 

$1.75 the small knob. The contact plate which at the same time fors 
the catwhisker is made of spring steel. The combination of steel - 
¿incite Is the only one that was found practical for the Crystodyne 

1111111111 _ -___ oscillating crystal. Note the micrometric adjustment that can be 
tthm+ 6i- made by means of the large knob bearing against Ure steel spring. 

7 Tills raises and lowers the steel point to the finest possible degree. 
u °,,;, I 4y: i(n) The base Is of bakelite, all parts nickel plated and polished. 

x.191' 06900- Crystodyne Zincite Detector $1.75 . }«' 1_ -__- I 00900.Netural Zincite Mounted Crystal especially tested for Crys- 
todyne work, fits any crystal cup $0.60 

O (Note: Natural zincite is the ONLY mineral which in connection 
j with a fine steel point will produce sustained oscillations in the 

RASGO Crystodyne circuits. Natural zincite is one of the most expensive 
6900 minerals and the supply has been practically exhausted. It sells now 

from $25.00 to $30.00 per lb. in the open market. Artificial zincite. 
a much inferior article, will not produce oscillations at all.) 

to dlscon- RASCO ` 

No tools 
except your It 

Also this 11111101101 t 111lnimunl of 
than other 48.5 

of the 
only 1%x%" 

plated. 
be proud to w a. 

-RASCO iJl 
25e 

5 

16 in 1 Radio Tool 3 5 C 
[OUNTERSIKM 'RASCO" 16 is I Rad. T..l screw. 7. Socket wrench for 
7sares 

as 4-36 AND s -i1NUi WREKCN jacks. 8. Socket wrench for 
welrisr 4/30 nuts. 9. Socket wrench for 

'MAC soar is r 6/32 nuts. 10. Socket wrench 

"RASCO" "Jiffy" Jacks and 
Again, Ra :cn leads with a 
small but Important radio nor- 'f` 
city. JIFFY JACKS are the ir,/ 
simplest, and most efficient 'f;i' +, .- 
Cord Tip Jacks ever designed. tkr 
Stamped from a single piece i V / 
0f metal they grip any style 
cord tip from any make phone 
or loud speaker. The JIFFY 5c 
JACKS take but a minimum 
of room. All you need do is to 
drill two small holes in your panel and mount 
the JIFFY JACK with screw and nut furnish- 
ed. Ne soldering necessary as the wire goes 
right on the screw. X-ray view shows how 
two of the jacks are used In conjunction wills 2 G 
our Jiffy cord plug. The jacks go on in back 
of panel, only sctcl show in front. J1FFY 
JACKS take practically no room when mount- 
ed and are made of best spring brass that tools required. 
Lill not wear out Hundreds of other uses for and push 
our JIFFY JACKS. We will Day 8100 for used 
every new use for JIFFY JACKS that is ac- best with 
cepted by us. 0 -4875 
JIFFY PLUGS are made of semi -hard rub- 

0-4n870-One ber into which the tips of your phones or 
loud speaker are pushed. The cheapest and screw 
simplest plug ever designed. Its smelt sloe 0 -4871 
and neatness made it famous over -night. Size two 
I in. lone, Tt. in. wide :mil .a tn. thick. No 0- 4860 

"Jiffy" Plugs 

- 
,O 

R O ,.WHIG for 8/32 nuts. I I. Wrench for 
If. ^' -' °- sE knurled nuts. 12. Screw gauge 

RADIO 'y 1 0 
er SCREW OrOS 0¿. for 4/36 screw. 13. Screw 

Tool. gauge for 6/32 screw. 14. 
'envoLes NUT r Screw gauge for 8/32 screw. 

SCREW .BENCH JACK No mater 
osiate WRENCH WREtltd 15. Screw gauge for 10 /3: 

CENTER MCA 
screw. 16. Knife for wire screw. 

Here it is! The radio tool that will bring hap- These are only the important 
piness to all radio experimenters and construe- uses of the tool, but many 
tors. Here is a tool that does 16 different other uses will readily suggest 
things and does them well. A tool that does themselves to every radio ex- 

practically everything required in building your how er. You will aronde- 
how you have gotten alonß be- 

radio set. The tool is built of hardened steel. fore without the 16 in 1 radio 
exactly as per illustration. highly finished. tool. Get one of these haunt- 
Here are some of the uses: t. Screwdriver. 2. 

ness tools. You will never 
again be without it. Size 

Center punch. 3. Countersink. 4. Bus bar wire 4% x 1% in. 
bender. 5. Bus bar and wire bender for 8/32 No. 0 -1800 RASCO 16 in 1 

screw. 6. Bus her and wire bender for 6/32 Radio Tool, each $035 

e- 

0 
5 -487$ 

Just wet the metal 
through ga. 

with any standard cord tip 
RASCO JIFFY JACK. 

-Two Jiffy Jacks with nuts 

a iffy C rd complete Jiffy 

-Jiffy Jacks without nuts 
for 
-Rasco Jiffy Plugs, earls 

J' 

. Y. 

cord tips 
Plug can be 

jack, but 

and screws 

with nut 
$0.20 

0.05 
or screws, 

0.05 
0.10 

COMPLETE SET SALE 
Reinartz Receiver Exactly as shown with 

mahogany c a b i net, 

AT REDUCED PRICES 
Autoplex Circuit will bring broad- 

cast on loud speak- 
tube, 

Wanted 
This Company is always In 

the market for new ideas. Any 
small specialties in demand by 
the radio fan will be highly 
welcomed by us. Some of the 
articles shown on this page 
originated with our customers. 
whom we paid well for the 
ideas. Send your sketch or 
model addressed to Research 
Department, c/o this Com- 
gamy. 

. 
iM1 -'. 

- -;,; 

SPECIAL 
Genuine RICO 2000 

,y ohm double head set. cal, -- -',, panel. all necessary - _ _ _ _ er on single _ 
'O Complete as plc- 
o tared here. A 11 
o Darts , including R 

d /i- ló pape), instrwnents, 
' mahogany cabents. 

- o binding posts. etc. 
Can be Put tohour ,______20, 

o er 
time. 

a few hours 
time. 

09955 Auto Sec outfit $15.00 

° 
° } tr1 - f !AV' 8,ó t .' o 4 _ -_. ---ß.r1 

r 
- s 

instruments, binding 
posts and pattern for 
assembling. This set 
can be put together 
by anyone in a few 
hours. 

09988 Reinartz Re- 
ceirer $13.50 

I 
¡ 

I 

1 Standard phone with 
6-foot cord. Tripolo 

i /, type. Regular price' 
$4.00. Our special \ / Price 0 -6060, 

V$2 a, $2.50 

111 

e , . ` .. 

I f, . 

Al TUIi HOOK ups O_ e;;. (A. 
3.0 uS. 

a eRe5 . % B rl-I - r lj 
i' J &tai tie FREE v 

! 1 OOP. 1 

Radio Frequency Trans- 
formers 

Test Radio Frequency 
Transformer developed so 

far. Designed be R. E. 
Lacault, Associate Editor 
RADIO NEWS. Air core 
type. 200 -600 meters. 
02800 Transformer. size 
176 "x211." $1.50 

NEW)) NEW I) 

FREEHighly 

Moulded Variometer 
substantial instru- 

FONEKUSHIONS 
Made of sponge rubber. 
Make wearing your recoil,- 
ers a pleasure. Positive- 
ly exclude all noises and 
nsake reception a pleas- 
are. Sponge rubber will 
last for years. Light as 
a feather. 
03550 Fonekushfons, set 
of two $ 50 

Straight Line Condenser 
Simplest and most prac- 
fleet type of condenser. 
04430 'Rico" Condenser 
.001 mid. 43 plate capa- 
city $1.75 
04230 .0005 mid. 23 
plate capacity $1.75 
04110 .00025 mid. 11 
plate capacity $1.75 
All types no dials 51.50 

Push Pull Transformer 
for many new circuits. 
See any radio magazins. 
Coils of best materials. 
Coils Impregnated. Sill- 
con steel 

by yore 50 per cent by ea- 
sembling Yourself. Sim- 
Plc instructions furnished. 
01159 Transformer. 
Rat 10 10<2 to 1....$4.00 

Dilectryte Panels 
H 1 g h e s t dielectric 
strength as per Bureau 
o[ Standards. 
07100 210x3.18" ..8.70 
07120 7212x3 -16" .85 
07140 7214x3 -16" .95 
07180 7s1823 -le" ..1.25 
07210 7x21x3-16" ..1.45 
07240 7x2123 -16" ..1.65 

The big "Basco" 
nualogue. Contains all 
A r m s t rong circuits. 
Every up -to -date vac - 
051515 tube hook -up. 
Greatest little book 
printed. Free upon re- 
eeipt of postal. 

mast. 8111: windings. ii" 
shaft Flange R when 
placed into AB direction 
makes instrument panel 
mounting. 180 to 650 
meters. Money back if 
this Instrument is not all 
that we claim for it 
05350 Variotnetcr $3.00 

NEW THINGS FROM CATALOG No. 11 AT CUT PRICES 

al NKr 

x.. ,.\ 
1 

{ì 

) _- \ I =ß 

-5C0_C 

.. 1, 1 i 

III 

'l 
pI 

4.1oplo RASCO 

1 

Dial Marker 
The big little thing you 
have been waiting for 
.Just drill a hole in the 
panel and mount the 
marker above the dish 
Nickel plated and polished. 
07788 Dial Marker. 
each $ 05 

Vacuum Tubes 
- 

Onl bait make tubes car- 
vied in stock. Any tube 
replaced if defective, Oro- 
riding filament lights. 
02OIA 5 v., .25 amp. $2.50 
0199 3 v., .06 amp. 2.50 
012 134 v., .8.5 amp. 2.50 

"Rico" (Adjustable) 
Loud- Speaker Phone 

Has rubber gasket under- 
heath diaphragm. making 
phone fully adjustable. 
Gives amazhsß results as 
loud- talker on 1 and 2 
stages of amplification. 
02525 Speaker with 5 
ft. cursi 52 65 

Cockaday Coil 

guaranteed b make. 
Three windings of No. 18 
Mistgnet wire. Has brass 
brackets for panel or base 
mounting. Guaranteed or 
money back, 
02750 Cockday coil $1.50 

Tapped "B" Batteries 
We positively guarantee 
these batteries to be of 
long life. We carry only 
fresh stocks. All with taps. 
02250 Sm. 22% V.. 3.85 
02251 

22% 
Navy 

size, % volt 1 20 
04500 Large size. 
45 volt 2 30 

audio Frequency Trans 
former 

No better Transforme 
made. Highest class ma 
terials. Impregnated coils 
Silicon steel stamping 
used. Save 50 per cent b 
assenbling it yourself. 
01100 Ratio 41/4-1 $2.0 
01150 Rotas 654 -1 $2.00 

Sponge - Rubber Cushions 

Get rid of tube noises 
Get to vibration. Softest lue 
sponge rubber made. Size 
25,4 "x2 ", %" thick. 

08989 Sponge-rubber 
cushions, each $ 12 

RADIO SPECIALTY CO., 98 Park Place, New York City 
Factories: Brooklyn, N. Y. Elkridge, Md. 
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They Wanted a Battery Charger 
Quiet, Economical and Simple 

THREE years ago we built the first 
Unitron ever used for recharging 
radio batteries at home. 

But long before that we put the question 
up to owners of radio sets. We asked 
thousands of them by mail -folks who 
had no rechargers. 
"What," we asked, "are you looking for 
in a radio battery charger- what's kept 
you from buying one ?" 
They told us. They asked why somebody 
didn't take the mystery out of charging - 
they wanted a fuss -proof, quiet, really 
economical per hour charger. But most 
of all they wanted simplicity -even the 
expert amateurs. 
And so we built the first radio Unitrons. 
We built one that would be particularly 
interesting to owners of many tube sets 
and one for those having smaller sets. 
Building battery chargers wasn't new 
with us . . . not by a dozen years. 
We've been making them for industrial 
use, for battery companies, for automo- 
bile factories, for mine locomotive bat- 
teries for so long that Unitrons are a buy - 
word in electrical circles everywhere. 
And so, the building of the first radio 
Unitrons meant merely incorporating the 
proved excellence of our large industrial 

Newark 

Unitrons to the needs of radio in the 
home. 
We did it. 
Now -so simple, so trouble -proofed that 
children may attach them to your "down" 
battery with thorough safety to them- 
selves and to your set -the Unitron . . 

large or small ... is ready. 
Neither noise, nor odor, nor acid annoy 
the Unitron user. It needs no adjusting, 
no oiling, no watering, no tinkering. Its 
charging automatically decreases as your 
battery fills with new charge. 
The small size, model 00, costs $18. It 
charges at 2% amperes and is perfectly 
fitted for average requirements. While 
primarily an A Battery charger, with an 
adapter costing $3, it will also charge B 
Batteries. 
The larger Unitron, model .0 (not 
larger in size than your A Battery) 
charges at 6 amperes and costs $30. With- 
out extra attachments it will charge A 
Batteries, B Batteries and automobile 
batteries. 
Both types take with them to users, our 
unqualified guarantee of efficiency. For 
their absolute quiet, for what they save in 
electrical current and for their extreme 
simplicity of operation they are winning 
enthusiastic friends. 

Forest Electric Company 
The Story "More Stations on the Speaker" New Jersey Is Yours Just for Asking -Or, sign the coupon. 

Forest Electric Company, 
New and Wilsey Streets, 
Newark, New Jersey. Name 

Your unqualified guarantee (money back if Address the Unitron isn't as efficient as you say) is a promise to make good. I enclose herewith certified check (or money order) for Model.... City State 

ci a RABAT Junior$396 
A Rechargeable Wet 'B' Battery. Capacity 800 Mil -Amps. 

12 CELLS 24 VOLTS 

Rabat 
Chemical 
Chargers 
for "B" 
batteries 
Junior 

$ 1.40 

Senior 
$4.80 

Rabat Batteries Give Clearer Tones 
F you are troubled with distortion or weak signals, or 
if you are unable to tune in on various stations, you 

no doubt have a weakness or improper functioning of 
your batteries. 
With a set of batteries of the Rabat Quality it is easier 
to detect signals and bring out a more pronounced clear- 
ness of tone. Naturally more stations can then be tuned 
in. Making your battery replacement with RABATS 
then assures you of better than average results and 
makes the ownership of a good set really worth while. 

The Radio Rabat Company 
X14 St. Clair Avenue, Cleveland, Ohio 

;rxe RdBAT S enior - 2 ÉLLSNOL S$960 
A Rechargeable Wet.'B'Battey Capacity 2800 Mil-Amps. 48 VOLTS $1788 

Radio News for October, 1924 
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_ KOKA to Broadcast for = 

Polar Shil9 "Arctic19 
( Cont r , rom page 481) 

::::::, ,:: : . . :::::::::...:.:..:.:mi 

and it will operate on a wave -length of 120 
meters. 

No more complete plans for carrying on 
a constant communication with the outside 
world were ever made by an Arctic expe- 
dition. particularly with respect to commu- 
nication with the Bowdoin, McMillan s 
ship, from which nothing has been heard in 
months. 

To insure that communication from the 
Arctic may be received in civilization, it 
has been arranged to equip two of the Hud- 
son Bay Company boats, the Bayeskiutc 
and the Vascopie, with Canadian West - 
inghouse special receivers, designed not only 
to pick up KDKA's special wave but also 
the signals from the Arctic. It is hoped 
by this means to relay messages from the 
. Arctic through the Hudson Bay Com- 
pany's boats to the Labrador Coast sta- 
tions and then on to G. A. Wendt of the 
Canadian Westinghouse Company at Mon- 
treal or straight through to KDKA. It is 
anticipated that the Arctic, through its 
transmitting equipment, will be able to keep 
in communication with KDKA, although it 
is quite possible that the ship's signals will 
he lost. However, KDKA will continue to 
send whether or not any acknowledgement 
gets through from the Arctic. 

Non -Radiating Regener- 
ative Receivers 

(C ontitrued front page 496) 

directions and radiation is neutralized. To 
balance the tube capacity, the neutralizing 
condenser C, is used. A variometer may be 
included in the ground lead to tune the 
aerial circuit to the signal frequency. The 
disadvantage of this circuit is that audio 
frequency radiations from light and power 
lines will be amplified. 

The three circuits have now been de- 
scribed. It is up to the experimenter to 
improve upon them. Although they do not 
radiate, their efficiency, as radio receivers, 
is poor. 

Induction and Modulation 
(Cnntinucd front page 467) 

411111,,,,:uuuwwum,wnuuw,wwvmnunnn11,u,nuw11unuu,,w,uwun,,uuuw11uuuvuuwuu:u:c 

After the modulator gets through with the 
two currents mentioned above, the current 
that goes to the antenna has a characteristic 
curve similar to that shown in Fig. 9. This 
is known as modulated radio frequency cur- 
rent. It has the form of the voice current 
and at the same time is oscillating at radio 
frequency. Each one of the little humps or 
depressions made by the voice or music af- 
fects the microphone and causes the dia- 
phragm to vibrate. 

When this current reaches the antenna of 
the receiving station -if the tuner of that 
station is set for the wave- length of the 
transmitter -it will he passed on to the detec- 
tor. This instrument will rectify or change 
the current so that the carrier wave will be 
eliminated and the voice current only will 
affect the telephones and render audible 
sounds exactly similar to those produced at 
the transmitting station. The exact process 
of detection both by crystals and vacuum 
tubes will be taken up later, after you have 
added a vacuum tube to the set described 
in the first of these articles. 
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AMPLIFICATION 
Without "B" Battery 

Thousands now enjoy the clear, distinct reception of the wonder- 
ful Solodyne Circuit made possible by Nutron Solodyne Tubes 

NO longer is it necessary to suffer from the disagreeable scratching, screeching and 
howling as the set is tuned in. Nor is it necessary to have speeches and music all 

garbled up beyond recognition. The Nutron Solodyne Tube (Double- Grid), used in the 
Solodyne Circuit, is now giving to thousands of radio listeners the peace of mind and 
satisfaction that come with soft, smooth reception and distortionless amplification. 

TUBES 
Nutron Parts for Solodyne Circuits 

In the Solodyne Circuit there is not much energy to lose; to se- 
cure best results only the best of materials should be used. Low -loss 
condensers and coils will give results. Nutron parts, condensers, 
transformers, couplers, and grid leaks, have been especially de- 
signed by our engineers for use in the Solodyne Circuit and con- 
sequently will give superior results in standard circuits by 
reason of their unusually exact construction. See price list in 
coupon below. 

Something New and Remarkable in 
Solodyne Circuits 

Parts and diagrams for Solodyne Circuits consisting of one stage 
of tuned radio frequency and two stages of audio frequency 
amplification are now available. This is something that has been 
sought for years and is now completely developed. Our engin- 
eers have spared neither effort nor expense in perfecting these 
hook-ups and you will be simply amazed at the results they 
have secured. 

Complete information regarding details of these remarkable 
circuits will be sent upon request. 

Nutron Tuned Radio Frequency Kit 
At last you can build at a very moderate cost "that big set" you 
have wanted. Build a 5 -tube Neutrodyne Receiver or other 
tuned radio or tuned regenerative receiver. Send for this labor- 
atory tested kit and be sure of distance and selectivity. 

We make the assertion that there is not a better set of trans- 
formers, low -loss condensers of Nutrons (for neutralizing) on the 
market than this Kit contains. If you want the best results you 
must always use the best materials and workmanship. The Nutron 
Tuned Radio Frequency Kit furnishes the very best available 
material and workmanship at the lowest possible price. 

Each Kit is complete with 3 very low -loss Condensers, 3 labor- 
atory tested R. F. Transformers assembled ready for panel mount - 
ng, 2 mounted Nutrons for neutralizing. Price, only $14.00 

Broadcasters Seem to be Present 
Although there is nothing but silence in the Solodyne Circuit 
until the desired station is tuned in, the final adjustment brings 
out the tones so clearly that the broadcasters and the microphone 
itself seem to be in the very room with the receiving set. That 
is real radio reception. 

Those who enjoy smoothness and clarity of tone are quick to 
take advantage of the Solodyne Circuit made possible by the 
Nutron Solodyne Tube -Eliminates the B. Battery. 

Complete diagrams and instructions with each Tube. Price $6.00 

In Standard Circuits 
Write us for information regarding the use of Nutron Solodyne 
Tubes in standard circuits for clearer reception and saving of 
battery current. 
Guarantee: Each Nutron Solodyne Tube is guaranteed in every 
way and will be replaced at once if, within ten days, it should 
not work and the filament still lights. 

Nutron 
"Triple- Service Super" 

Tubes 
Nutron "Triple- Service Super" Tubes, 
(.28 amp.) are better by fully 25% than 
any other tube of the type on the market. 
They have greater plate area and longer 
filament and therefore greater electro- 
nic emission. At 6volts"A" Battery - 
and they will stand a full six volts -and 
at 90 volts "B" Battery Nutron "Triple - 
Service Super" Tubes have: 

1. Mutual Conductance . over 900 
2. Plate Resistance (Impedance) 7000 
3. Amplification Constant . 71/2 to 8 

There are six uses for this tube which every radio 
owner should know. Send for the tube at once 
and get more out of your set. These have the 
same solid guarantee as the Nutron Solodyne 
Tubes. Price $4.00 
Nutron Dry Battery Tube (lyz volt) Price $4.00 

(another Nutron quality product) 

Rigid Testing 
Each and every Nutron Tube must operate a 

loud speaker on a one tube reflex set before it 
is finally passed. 

CAUTION! 
Be sure to use Nu- 
crone parts for Solo - 
dyne Circuits. They 
are the approved 
laboratory - tested 
parts. There is abso 
lute certainty of se 

curing best results 
when they are used 

TO SET MANUFACTURERS A MESSAGE TO DEALERS 
Our Service Department is at your disposal and Distributors have been appointed covering all 

gives positive assurance of matched tubes, tech- territories. Upon your request to us our distrib- 
nical exactness and personal attention. You can utor for your territory will furnish you with corn- 

guarantee each set on tube operation. Write, wire piece information and ready service. 
or phone your requirements. 

NUTRON MANUFACTURING CO. 
715 MAIN AVENUE PASSAIC, NEW JERSEY 

t3TRON 
loa-nMP1if,L"; 

Nutron Mfg. Co. 
715 Main Avenue, Passaic, N. J. 

Please send me the following Nutron parts 
indicated by X. Enclosed is check, money- order, 
for same. (Payment must accompany orders). 

Solodyne Tubes $6 00 
"Triple- Service Super" Tubes .28 amp. 4.00 
Dry Battery Tubes (1% Volts) . . 4.00 
Condensers . . . . 3.50 
Transformers (Vernier) 3 00 
Couplers 3 50 
Grid Leaks 1 25 
Tuned Radio Frequency Kit . . 14.00 

Name 

Street 

City State 

www.americanradiohistory.com

www.americanradiohistory.com


ummmmnnnnuunnnnnmmlimu unu.mi nmmuuuununn1muuml.mlll 1 llllmnunnnuunuam,m 

Radio Station 8BRC 
(Continued from page 487) 
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Ward's 
Radio 

Catalogue 

Write for your FREE copy 
We want you to have a copy of Ward's new 

Radio Catalogue. 
You will find it a storehouse of information -a dependable guide to the newest and most 

important radio developments. 
It shows all improved parts and diagrams 

of the best hook -ups for the man or boy to 
build his own set, as well as the very best 
ready -built sets at surprisingly low prices. 

Montgomery Ward & Co. are Headquarters 
for everything in Radio. And this Catalogue 

shows complete everything in Radio equip- 
ment. Remember we sell only standard goods - direct to you by mail, and without the 
usual Radio profits. 

For 52 years, " Satisfaction guaranteed or 
your money back," has stood behind every 
Ward sale. At Ward's, quality is never sacri- 
ficed to make a low price. 

Write for your copy of this 68 -page Radio 
Catalogue. See for yourself the low prices. 
You may as well profit by the savings it offers. 

Address our house nearest you: Dept. 2 -R 

MontgomeryWard S &CQ 
The OidestMeiil Order House is Today the Most Progressive 

Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth 

1` 

_ 01P. 

MILLER 
The Ideal 

RADIO HORN 
Miller Radio Horns of inert, cellu- 

lar rubber with a hard, reflecting out- 
side surface, give ideal acoustical re- 
sults with any instrument. They give 
utmost assistance in the reproduction 

of natural tones throughout the audible 
range. 

Durable and beautiful, these horns are 
not affected by any weather or climatic con- 

ditions. Will not chip, peel, warp or crack. 
Made in four standard sizes in any quan- 

tity desired, or specially built according to 

specifications. Our prices are competitive. 

The Miller Rubber Co. of N. Y. 
AKRON, OHIO U. S. A. 

.. _ 411114 _ _ - - - - - 
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effort in applying practical knowledge ob- 
tained on the farm and in the machine shop. 
His achievements have been attained without 
the aid of capital or collegiate education and 
his example should serve as an inspiration 
for others where industry and practical 
knowledge intelligently applied are the only 
avenues open to success. 

. mnnmommmmmn,mmmnnmo 

Government Extends 
Radio Channels for 

Amateurs 
(Continued from page 489) 

In making the announcement, Government 
radio officials stated that the opening of the 
lower wave bands for amateurs was due to 
increasing interest in short wave transmis- 
sion, and because the few special experi- 
mental stations authorized to use these chan- 
nels found it difficult to get enough short 
wave stations to carry on satisfactory ex- 
periments and make distant tests. The Gov- 
ernment, in other words, hopes additional 
interest will be aroused and that valuable 
scientific data may be secured. It is also 
pointed out that the radio industry will be 
spurred to put new and better short wave 
transmitting and receiving apparatus on the 
market. The opening of this new field to 
all amateurs, before the national conference 
meets in September, should provide con- 
siderable data of importance to the art 
and industry, and for this reason the assign- 
ment of these wave -lengths is tentative only. 

The Department's letter reads as follows: 
All Supervisors of Radio. 
Sirs :- 

Effective immediately you are authorized 
to issue general and restricted amateur radio 
station licenses to permit the use of any one 
or all of the following bands of short wave- 
lengths : 75 to 80 meters, 40 to 43 meters, 
20 to 22 meters, 4 to 5 meters, in addition 
to the band 150 to 200 meters, provided 
application is made by the owner of the 
station, which station must be prepared to 
use the wave -length, or wave -lengths, re- 
quested. 

The use of continuous wave telegraphy 
only will be permitted on wave -lengths other 
than 150 to 200 meters and the antenna cir- 
cuit must not be directly coupled to the 
transmitting circuit. 

Silent hours will not be required of ama- 
teurs while using the wave -lengths within 
the above bands below 80 meters except 
where the transmitting station is so situated 
as to produce objectionable interference with 
other services. 

Hereafter special amateur stations will not 
use wave -lengths above 200 meters. They 
may be authorized to use the band of wave- 
lengths from 105 to 110 meters in addition 
to the wave -lengths within the bands author- 
ized for general and restricted amateur use. 
where the special amateurs are engaged in 
conducting tests with government or com- 
mercial stations. 

General, restricted and special amateur 
stations will be permitted to use the entire 
band of wave- lengths from 150 to 200 
meters employing pure C.W., spark and 
modulated forms of transmission. 

It should be made clear to the amateurs 
that the authority granted above is neces- 
sarily tentative because of the rapid devel- 
opment taking place in radio communication 
and the bands of wave -lengths authorized 
may be changed whenever in the opinion of 
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"Daddy, let's get 
Los Angeles!" 

"All right son, that's easy. We'll turn the 
dials to 55 and get it sure, if it's on the air." 

That's one of the delightful things about 
WorkRite Super Neutrodyne Receivers. The 
first time you pick up a station just jot down 
the dial settings. After that, simply refer to 
your "log" and set the dials at the positions 
it indicates. Immediately, the station you want 
comes drifting in sweet and clear -and en- 
tirely free from disturbing howls or whistles. 

Under favorable conditions WorkRite will go 
clear across the continent for you. It will 
bring in far -off stations regularly and distinctly 
on the loud speaker. Broadcasting from points 
500 or 600 miles distant comes in almost as 
strong as that of your own home town stations. 

And think of this! You can tune out powerful 
local stations with the utmost ease, and bring 
in others, using practically the same wave 
length, without the slightest interference. 
For WorkRite selectivity is simply amazing. 

Experts endorse WorkRite, of course, but 
even tho you have never operated a radio 
receiver, you'll get the real thrill and joy 
of radio the first time you try one of these 

remarkable sets. Years of experience in radio 
manufacture, the finest of materials, and 
the most skillful workmanship, all combine 
to make WorkRite wonderfully easy to use. 
WorkRite Receivers are as distinguished in 
appearance as they are in performance. Read 
the individual descriptions of the beautiful, 
artistic models shown on this page. 
Remember, too, that WorkRite Receivers are 
absolutely new. Your dealer may not be fully 
informed as to their advantages. But don't 
make your radio investment until you know 
all about the WorkRite models. Any of them 
will put in your home a source of ever- chang- 
ing amusement and pleasure. If your dealer is 
unable to demonstrate WorkRite for you, write 
us for the name of the nearest WorkRite 
dealer. Beautifully illustrated folder with full 
information on all models will be sent you 
on request. 

THE WORKRITE MANUFACTURING COMPANY 
13u13 EAST 30TH STREET CLEVELAND, OHIO 

Branches: 
Chicago, 536 Lake Shure Driva: Loa Angeles, 239 South fa Ana.l.. St. 

DEALERS -If you don't know about WorkRite Super Neutrodyne 
Receivers, by all means write us immediately for full particulars. 

WORK 
S U Y 11-4d 1/ NEU R®D :l N E RADIO SETS 

WORKRITE AIR MASTER 
Like all WorkRite models, this is a 
5 tube set, encased in genuine brown 
mahogany cabinet with graceful 
sloping panel. Almost identical with 
WorkRite Radio King, shown in 
main illustration, except the latter 
has a loud speaker built into cabinet 
behind a handsome grille. Both fur- 
nished with plug and special cable 
carrying all battery wires. 

Prices: 
Air Master, wthout accessories, $ z6o 
Radio King, without accessories, $ago 

WORKRITE ARISTOCRAT 
In this beautiful mahogany console, 
the loud speaker with special horn 
and reproducing unit is placed on 
one side and compartment for A and 
B batteries on other side. All con- 
nections made inside with cable and 
plug. Front drops, forming arm -rest 
for tuning or writing. Drawer beneath 
drop is provided for log sheets, etc. 
A set unsurpassed in any respect. 
Price,Aristocrat,without accessories,$3Jo 
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Build Any and All Sets 
With this Remarkable Unit 
FIFTY or more circuits built with DeRoy P /iusiformers without discarding any 

parts. From the simple crystal set, right on up through the reflex, inverse 
duplex, neutrodyne, ultra audion circuits to the famous 5 Tube Phusiformer 

Circuit -all can be made with DeRoy "No -Los" Phusiformer Units. The easiest 
and most economical way to increase the range and efficiency of your set. Eliminates 
use of condensers, variometers, couplers and radio frequency transformers. 

e\ 17 

PhN O 6 " O -L r aa a a 

REPRODUCES 
the 

Original Music and 
Speech Perfectly ! 

The fundamental principle of DeRoy Phusiformers 
is a self- supporting series of coils telescopically 
arranged, lying in a non- inductive field. Far more 
sensitive than any radio tuning instrument ever 
perfected, bringing in programs from great dis- 
tances clear and natural. Distortion is unknown 
in any circuit using DeRoy Phusiformers. The 
original music and speech is the only real rival of 
the DeRoy re- PRODUCTION. Highly selective, 
positive as a micrometer. Stations can he logged 
-always found at the same points on the dials. 
Non.radiating and non -oscillating. 

A set that can be built free 
from all external noises, 
squeals, howls, and whistles 
is worth your consideration. 
We guarantee you these ad- 
vantages. 

List Price, $9 
Complete with Dial 

Write for Literature - 
mentioning the name of your dealer 

Watch for Announcement of the New DeRoy "No -Los" 
Phusiformer Receiver 

De Roy Radio Corp., 33 -39 Belleville Ave., Newark, N. J. 

RAD°11111E T HE FLEXIBLE E 

-INSULATOR- 
nn^.uaC n 

- J r`" r1=W 6 
)1Qµ4 ryLw ,)PC l-.1 

the Jpayhett 
«T IQUID Spaghetti!" If you have 

Lever fussed and fumed with old 
fashioned spaghetti you will appreciate 
the advantages of being able to insulate 
your busbar with a brush after your set is 
wired. 
RADOLENE is the best insulation you 
can possibly use in your radio set. It has 
successfully passed stringent high voltage 
tests. It is flexible. It is applied easily 
and dries in a moment. Build your set the 
RADOLENE way! 

Send 25c direct to us if your dealer cannot supply 
you. RADOLENE comes in five colors -Red, Yel- 
low, Black, Green, Purple. 

JOBBERS AND DEALERS WRITE! 

Zook for 
this b0.k 

254 
bottle 

249Wost47 sSn NYC 

the Secretary of Commerce such change is 
necessary. 

Approved: 
J. WALTER DRAKE, 

Assistant Secretary of Commerce. 

Respectfully, 
D. B. CARSON, 

Commissioner of Navigation. 

If You Are to Know It At 
All, Know It Well 
(Cnnlinur°d fro,ii page 488) 

knowledge about the thing a person prac- 
tices as possessed by the person practicing 
that thing -except in themselves. 

They are the type that will claim that a 
particular make of rheostat brings in signals 
louder than any other make; or, a particu- 
lar type of jack in the second stage of audio 
made the receiver twice as selective ; or, 
that a fur trimmed antenna brought in better 
signals than a similar plain type. Such 
1mmyrot would not be, and never is, per- 
petrated by the man with a sound and accu- 
rate knowledge of fundamentals. Details 
will not trip him nor, to speak figuratively, 
would he be unable to see the receiver for 
its dial. 

You can obtain a knowledge by a few 
hours' study that would save you enormous 
expense and time -if you only would. Every 
new hook -up. then, would be transparent. It 
could be judged accurately and impartially 
without the necessity of trying it. You 
could judge whether it would be worth try- 
ing or not. You would be able to prophesy 
its properties, limitations, and advantages 
accurately, barring new basic ideas, of 
course. 

Truly, knowledge is power. 
L. W. Hatry. 

Braggio Receives Radio 
Congratulations 

Senor Braggiti s record with New Zea- 
land aroused great enthusiasm, as was to be 
expected, and he was given an ovation by 
radio which seems worth describing if only 
to show the excellent relations existing be- 
tween the BCL and the telegraph amateur 
in Argentine. Shortly before midnight all 
the principal broadcast stations announce l 

that they were suspending their programs 
in order to leave the air free for the offi- 
cial speech of congratulations which a 
prominent amateur then macle from his sta- 
tion-he ended with three cheers, and every 
transmitter in the country (at least, it 
sounded like that, and I have not met any- 
one who did not take part) opened up with 
cheers, applause, bugle- salutes, and congrat- 
ulations to Senor Braggio. The effect was 
overwhelming. every wave -length from 100 
to 500 meters being occupied. 

John English. 

Calls Heard 
90A, 408 9TH ST., PETERSBURG, INDIANA 
C. W.: 

lajp, lgv. liv. lkr. llc, lcw, 2arz, 2brb, 2cqz, 
Thy, 2kf, 21e, 2qh, 2rh. 2rk, 2wr, Sada, 3bdi, 3buy, 
4io, 4jr, 4jm, 411, 4mi, 4oa, 4og, 4rr, 4sb, 4sh, 
4tj, 4ts. Sauf, Saiu, Salo, Samh, Sapo, Saec, 
(Saek), Salz, Sajj. Saip, Sags, Saac, Smi, Skr, 
5rc, Irk. 5qc, 5gi. 5nt, Ses, Ska, Sck, 5rd, 5mo, 
Sfm, Sgl1 .kc. Slr. Sagv, Sxat, Sza, Szas, Scgw, 
Saar, 8atj. 8ayt, Sana, Rada, 8arv, 8agi, Bann, 
9abm, 8acn, Sao!, 8aig, 8apt, 8ano, 8ajh, 8ak, 8kg, 
8bk. 8p1, Sfm, 8pu. 8cw, sgz, 8do, 8uf, 8dc, 8jq. 
81r, 8rj, Sjj Bah. 8uq, 8cy, 8bf, 8uf, 8gw, 8vt. 
81w, 8ht, 8jy. 8fu. 811, 8kc, 8bfm, 8bhg, 8hiz. 
8bwk. 8blt, 8bws, 8hmb, 8bmt, 8bop, 8bvr, 8bnit, 
8brc, 8bkh. 8bkc, 8bgz, 8bdr, 8cgj, 8cyo, 8cjp. 
8chy, 8cflc, 8cgh, Scnl, 8cjc, 8cun, 8caw, 8cei, 
acon, 8cjd, 8cwr, 8cmy, 8ckm, 8cei, 8cbf, 8cgj, 
8cyv, 8cdi, 8diu, 8dal, 8diz, 8d1a, 8doa, 8dia, 
8dgr, 8dau, 8dmx, 8dhs, 8dbw, 8dcy, 8dou, sdhq, 
8ex, 8xh, 8xhq, 8y x, 8zc, 9eoa, 9bgi, 9dqu, 9bsp, 
(9cz1), 9aew, 9dyt, 9cfi (9bsc), (9es), (9bccn, 
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SALVAGE MEANS 
SSave: Service: Satisfaction: 

I. Save -through the hundreds of radio bar- 
gains made possible by our enormous buying 
power. 

2. Service -by our staff of qualified radio 
experts. 

3. Satisfaction -from brand -new quality ap- 
paratus GUARANTEED to give complete 
satisfaction. 

476I(ck 
1 509 S. STATE ST. 

MAIL ORDERS 
Filled Promptly 

Thousands of fans have been buying their 
Radio Parts from us for several years now. 
They keep coming back because we give them 
real service, fill their orders intelligently and 
save them money. Ask your friends about us 
or give us a trial on a small order -we'll please 
you! 
Address Dept. N -6, 509 S. State St., Chicago 

BUILD YOUR RADIO NOW 

Big Savings 
Here on 

Save Money by Choosing Your Parts 
from this Page of Unequalled Bargains 

PARTS 
COCKADAY COILS $1.75 

TRI -COIL TRANSFORMERS $1.45 

BAKELITE 
SOCKET 55c 

FRESHMAN 
GRIDLEAK & 

COND. 65c 

BRAD LEYSTAT 
LEAK, OHM $1.25 

HARKNESS 
COILS $3.65 

COILS for 
REINARTZ 

CIRCUIT $1.65 

Automatic 
Electric Headset 

$3.65 

VARIABLE CONDENSERS 
GENUINE BAKELITE ENDS 

$7.00 value, 43 Plate Vernier $3.45 
$6.50 value, 23 Plate Vernier 2.95 
$6.00 value, 11 Plate Vernier 2.45 
$1.75 value. 3 Plate Vernier 1.15 
$4.30 value, 43 Plate, NOW 1.75 
$3.70 value, 23 Plate, NOW 1.45 
$3.30 value, 11 Pla e, NOW 1.35 
$2.25 value, 5 Plate, NOW 1.25 

FREE 
Our New 

1924 
Radio 

Catalog 
Send in your name 

and as soon as the 
catalog is ready we 
kill send you a copy. 

$18 Value EAGLE 
BAT. CHARGER 

with 

TUNGAR BULB 
Very Special $10.95 

WEST. ELEC. 194 -W 
HEADSET $ 7.95 

RECTOR 2 -ROTOR 
COIL $ 5.45 

LOUD SPEAKER 
with GENUINE 

NATH. BALDWIN 
UNIT $10.50 

Complete 
Parts for KNOCK -DOWN SETS 

HE parts for these knock -down sets have been carefully tested both individually 
and together in the particular circuit for which they are intended. We employ 
a staff of experts to test out and find the RIGHT parts for whatever circuit you 

want to build. Not the most EXPENSIVE parts, nor the CHEAPEST, but the RIGHT 
part that will perform faithfully whatever is demanded of it by the particular circuit being 
built. We are the originators of knock -down sets. 

Complete Parts 
for 1 and 3 Tube COCKADAY SET 

Parts for 3 Tube Sets 
as follows: 

Our Price 
7x21x3.16 Drilled Panel and 

baseboard 1.95 
I Cockaday Coil 1.95 
2 Comseo 26 -Plate Ver. Cowl 

with Dials and Vern. Knobs 6.90 
2 A. F. Trans 8.00 
I Howard Ver. Rhea 1.35 
2 Howard 25 -Ohm Rheas 2.00 
3 Firth Sockets 1.35 
I Switch Lever .25 
7 Points, 2 Stops and 8 Binding 

Pasts .55 
I Binding Post Strip .05 
2 Pacent 2 -Cir. Jacks 1.00 
I Pacent I -Cir. lack .35 
3 Erla Bezels .45 

20 Feet Bus Bar Wire and 
Miscellaneous Screws, Nuts. 
Etc. .25 

Schematic Blueprint .50 
Grid Leak and Mica Condenser .65 

1 tube $ 1 1.95 3 tube $ 7.95 
Set Set ¡r 

Complete 2 Parts for -TUBE 
HARKNESS SET 

Consisting of: 
7 "x14 "x %8" Drilled and Engraved Panel -2 Thor - 
darson or All- American Transformers -2 Harkness 
Flexoformers with Condensers -2 Dials -2 Firth 
Sockets -1 Cutler- Hammer Battery Switch -1 Sin- 
gle Circuit Jack -1 Grewol Detector -1 Howard 
Rheostat -5 Binding Posts -10 Ft. of Bus Bar 

Diagram 
1 Baseboard 

$20.85 Diagram and Complete 
Instructions 

Complete Instructions 
for assembling and blueprints for wiring 
are included with each outfit. Instruc- 
tions written so everyone can understand 
them. No special skill or technical knowl- 
edge required -a few hours and you're 
ready to tune -in New York, Los Angeles 
-any of 'em: 

PANELS FREE DRILLED 
Specially drilled panels are included with 
each of the sets illustrated and described 
here -makes your work neater, quicker. 
and easier. We give this FREE service 
only on panels included with complete 
set. 

Complete Parts for 5 -Tube Bremer -Tully 

NAMELESS R. F. CIRCUIT 
Consisting of Genuine Bremer -Tully and Carter Parts, Drilled 
and Engraved Formica Panel. Complete Instructions. Can be 
set up in less than 6 hours $44.50 
FADA 
$120 list No. 160A 

4 tube FADA 
$64 list No. 166A 

4 tube FADA 
$65.60 list No. 167A 

5 tube FADA 

SETS 
& KITS REDUCED 35% 
NEUTRODYNE SET $78.00 
NEUTRODYNE KIT $41.60 
NEUTRODYNE KIT $42.65 

All Parts -Kits and Sets in Original 
Boxes -Serial Numbers on All 

Complete EVERY CIRCUIT Parts for 
If the circuit you want to build isn't listed here, write us about it. Our experts will send 
you a list of parts and an estimate which we know will be lower than anyone else's. Try 
us. We'll save you money. Write us for particulars on our new 

SUPERHETERODYNE SURPRISE- PACKAGE CIRCUIT 
-It's a Wonder! 
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TABLE NO. 31 
Substantial table 15" 
x 31" a 29 ". Packed 

1. Ea. in carton $3.50 

CABINET NO. 29 
Battery compartment 10" Z 
11 "x29 ". Open back with 
shelf compartment f o r 
B battery. Paneled 
front to conceal bat- 
teries. overall meas- 
urements 111/2" a 
32" x 29 ". Set 
up complete 
in carton. 
V.50 

RADIO CABINETS 
Are Neat 

' Away with the mussey radio set! House 
it neatly in an M -B -G Radio Cabinet. 

The best value to be found. Large ones 
-small ones -a variety of styles. All 

made of Oregon Fir. Selected for its 
perfect grain. They are protecting thou- 

sands of home -made sets the country 
over. Radio fans are quick to sense 

their unusual value. 

. Order To -day 
Choose your style -from the display at 

your radio dealer -or if you wish send 
direct to us. We will send it to you 

promptly. FREE with every cabinet 
comes complete and fascinating instruc- 

tion on how to stain to harmonize with 
any color scheme or furniture. You fin- 

ish M -B -G Cabinets to suit your taste - 
that makes them especially convenient. 

Express Body Corporation 
Radio Cabinet Dept. 

42 Lake Street 
Crystal Lake, Illinois 

EVERY M -B -G RADIO CABINET IS 
GUARANTEED TO GIVE SATIS- 

FACTION OR MONEY WILL BE 
CHEERFULLY REFUNDED. 

V 
Express Body Corporation 

-Radio Dept. 
42 Lake Street -Crystal Lake, Ill, 
Please send me model.... size.... s for which I enclose $ 

Name 

Address 

CABINET 
No. 37 

Exceptional design-- 
compartment 

10 "x11 "x29" 
f o r batteries, 
etc., and shelf 

f o r Instruments 
7 "x11 "129 " -over - 

a 1 I measurement 
11í/a "x32 "x37 ". Set 

up. complete. packed 
in carton, $11.50. 

NEAT 
FIT 

K. D. 
CABINETS 

Made in a 
variety of sizes, 

s o l d knocked 
down, easily set 

up. Holes bored 
for every screw. No 

other cabinets offer 
euch unusual values. 

Panel 7x9" 7" deep $1.50 
Panel 7x12" 7" deep LBO 
Panel 7x16" 7" deep 2.00 
Panel 7x18" 7" deep 2.10 
Panel 7z21" 7" deep 2.20 
Panel 7x24" 7" deep 2.30 
Panel 7x26" 7" deep 2.40 
Panel 7x28" 7" deep 2.50 
Other sizes carried in 
stock. Prices on request 

WHAT you save in time and the 
protection of your floors and 

furnishings alone, more than pays 
for this Reliable Radio Battery 
Filler. It is used for filling "A" 
and "B" storage batteries with dis- 
tilled water in about one -fourth the 
time you would ordinarily take. No 
slopping, no tedious work, always 
ready, can be carried anywhere. 
Holds a half gallon of distilled water. 

Price only $1.50 (radio size) 
$4.50 (service station type) 

Here are some other Reli- 
able Radio Devices you 
should have. 

V UÍIJQ, P4tiQ13C? 
anyour ß{ 

WITH THE 

RELIA B 
RADIO 

BATTERY FILLER 

A battery tester 
that is easy to 
read. Float always 
upright. Acid proof 
rubber. Strong and 
durable. 

This little 
condenser 
increases 
your range 
and distinct 
ly clarifies 
reception. 
Adjustable. 
simple to use 

,nwricreenareisM Ì.. 
Reliable Neutralizing 

Condenser 

Reliable audio and radio frequency 
transformers are 
specified equipment 
with some of the 
leading radio au- 
thorities. More 
volume and less 
distortion assured 
with their use. 

Rel able Audio 
Transformer 

THE RELIABLE PARTS Mfg. Co. 
2819 Prospect Ave., Cleveland, Ohio 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 

Radio News for October,1924 
9ajl, (9cic), 9buj, 9doj, 9d1m, 9bcx, 9dhr, 9dro, 
9bce, 9eld, 9bgi 9ajd, 9btt, 9bdj, 9afe 
9awf, 9ctt, 9csk, 9efz, (9baz), 9dwk, 9cvo, (9bfp), 
9amt, (9bsc), 9dwz, 9awr, 9bpd, (9ejv), (9e11), 
9abf, (9duc), 9dnf, 9eky, 9acc, 9aau, 9cow, 8dwa, 
9buk, 9agj, 9ccu, 9elb, 9bpt, 9afy, 9dp1, 9bwu, 
9c1n, 9cwo, 9alp, 9ckh, 9ccw, 9aja, 9dlw, 9ccs, 
9cvr, 9cee, 9czu, 9baw. 9ahj, 9dly, 9bgh, 9buj, 
9csg, 9bfq, 9dwx, 9bds, 9drc, 9dzu, 9dva, 9dda, 
9cii, 9dyy, 9bsi, 9egh, 9brk, 9aud, 9cly, 9amb, 
9dro, 9bdq, 9chc, 9cyq, 9cim, 9cah, 9aaw, 9auc, 
9aal, 9cyx, 9cyw, 9ait, 9efe, 9cte, 9apr, 9d1o, 
9aea, 9day, 9beb. 9cmd, 9dbw, 9efq, 9bag, 9bes, 
9cyj, 9cea, 9cak, (9eak), 9dmc, 9eld, 9aok, 
(9cmn), 9d1n Qra ? ?, (9es), 9or, 9mc, 9wu, 9ir, 
9ta, 9vc, 9cr. 9zt, 9qi, 9nc, 9ur, 9ug, 9tg, 9ep, 
9uq, 9pw, 9pb, 9ci, 91e, 9em, 9bk, 9we, 9ap, 9kd, 
(9ng), 9ni, 9nu, 9jg, 9og, 9uk, 9xax, 9xba, 

CAN: 2CG, 3CQ. 
Will Qs1 if requested. Qrk? mi 5 watter? 

4PV, 148 AVANT ST., SPARTANBURG, S. C. 
(laft), lajx, (larf), lauk, lbie, lboq, (lbwx), 

lccz, 1py, (Irr), (Lacs). (2aet), 2aey, 2agb, 2a1, 
2azy, 2hbx, 2bsc, /buy, (2bxd), 2byk, 2cbg, 2ccd, 
2cka, 2cpd, 2cwp, (2jc), 2kf, (2kx), (2qf), 2rb, 
2sy, 2vh, 2xbf, (3agf), (3ahp), 3ajd, (3apv), 
(3bay), 3bgt, 3bmtt, 3bou, 3brf, 3buy, 3bva, 3cbl, 
(3cdu), (3cjn), 3ckl, 3fb, 3hh, (3hs), 3lg, 3mo, 
(30e), 3ph, (3qv), 3tf, 3yo, 3zo, 4af, (4ag), 4ai, 
4bw, (4dw), 4dy, 4ea. 4eq, (4fs), 4ft, 4gx, 4ia, 
4io, 4iz, (4jr), 4k1, 410, (4nj ?), 4og, 4pk, 4rz. 
4si, (4tj), (4ua), 4uk, (4un), 4yz, Saiy, Salz, 
(Samh), Sek, 5es, 5fm, 5gp, 5ka, (5mi), Szas, 
(8abq), 8abs, 8abz, 8acm, 8a 1, 8aip, 8alx, 
(Sapn), (Satz), 8aws. (8bca), 8bfe, 8bkh, 8bmb, 
8bnh, 8boy, (8bqi), 8brc, 8brm, 8bsq, 8byk, 8cci, 
8cdc, 8cei, 8cga, 8daa, (8dae), (8daw), 8dc, 8dfn, 
8dgo, 8dhs, 8dnp, 8doi, (8ef), 8er, 8fj, 8fm, (8jq), 
(8tj), Sue, 8vq, 8vt, 8yd, 8zc, 8zz, 9aal, 9aau, 
9ahh, 9aim, (9aio), 9aqd, 9bcc, (9be), 9heq, 
9bjz, 9bk, (9cjb), 9cjm, 9dbw, 9dmc, 9dsa, 9dwa, 
9elb. 

WI 9SL on request. All rpts appreciated 
es QSL d. 

5QP, 410 REYNOLDS ST., GADSDEN, ALA. 
U. S. -C. W.: 

2mf, 4ai, 4do. 41g, 4ia, 4io, 4iz, 4qf, 4sh, 4si, 
4tj (qra), Saw, 5acm, Saek, (5akp), Samf (Fone), 
Samh, Scn, Sek, 5es. 5gi, 5gp, 5ka, 5nt, Sqh, 
5qv, 5rg, 5ve. Svu, 5xat (qra), Szas, 8bmb, 8cknt, 
8do, 8)q, 8wp, 9aau, 9aaw, 9ash, 9aus, 9ayv, 
(9baz), 9baq, 9bch, 9blg, 9bh, 9bk, 9biv, 9cee, 
9cer, 9cfk, 9c1n, 9cm (vy qsa), 9cmc, 9cmn, 
9cta, 9cvo, 9czu, 9dcw, 9dwv, 9dzu, 9elb, 9eky, 
9wu. 

B í QRN reason fr small list of "Calls Heard" 
at "SOP" this month. 

2WZ, BROOKLYN, N. Y. 
C.W. : 

lall, leg, ldb. (Ido), (ldq), lfn, lgv, lij, lkc, 
Ikr, (1mm), Opal. (1 y), 1uj, (1zt), (lzz), laac, 
labf, (ladm), laft, (laid), laja, lajp, (laol), 
lagb, lare, (larf), Iauc, ( lacar), lruj), Iavr, 
(laxa), laxz, lazr, Ibbe, (lbcc), (lbdt), (lbdx), 
(lbhn), Ibis, 

( (c 1 , (lcmx),po,(lcgm), ltw), 3dk,3 h 
3hh, 3hj, 31g. (3me). 3oe, (3oq), 3ph, 3sf, 3tp, 
3uu, (3vw). 3aff, 3ajd, 3aoj, 3apv, 3awv, 3bay, 
3bce, (3bdi), (3bgp), 3bta, 3buy, (3bvl), 3bwj 
(3cdn), 3cdk). 3cgs, 3chl, (3cik), (3cjn), (4ab), 
4ia, 4fs, (4su). 4tj, 6awt, 6cgw, (8jq), (8ku), 
8qm, 8rj, (8uf), 8xe, 8xx, 8xba, 8zp, (8abm). 
8ajn, 8aky, 8avl, 8axf, 8ayw, (8bfe), 8bfh, Sbhe, 
(8bir), (8bkh), 8brc, 8ccr, (8cdc), 8cei, 8cun, 
(8cwp), 8daa, 8daw, (8dkm), (8dnf), 8dnp, 8dgo, 
8dsc, 9zt, 9ato, 9biv, 9dqv, 9dsa. 
I. C. W.: 

Sael, (1bdx1, (1bgq), (Ixak, lalo), (3cdu). 
(4su). 
CAN: 

las, ldd, leb, (lei), 2be, 2bn, 2cg, 3bd, 3k, 
3ty, 3xi, 3aec. 

Will qsl to all who ask. Pse report if u have 
hrd us. 

GEO. JUNGE, 2241. E. 3RD ST., DAVEN- 
PORT, IA. 

C. W. 
lccx, 4ai, 4bx, 4io, 4ni, Orr, Sax, Sck, Scn, 5es, 

Sis, 5rg, 5uy, Sou, 8acn, 8aig, 8ajn, 8anr, 8amz, 
8apw, 8aq, 8ayi, 8azg, 8bbg, 8bcu, 8bdg, 8bew, 
8bjk, 8bk, 8bkd, 8bkh, 8bmb, 8brc, 8bru, 8bvr, 
8bzc, 8cbx, 8cx, 8cpk, 8cci, 8cud, 8cux, 8cwr, 
8czz, 8daa, 8dak, 8dat, 8dfn, 8dga, 8dgo, Sdgt, 
8ddt, 8dha, 8dhi, 8dm, 8dv, 8er, 8ga, 8gp, 81f, 
Bir, 81m, 8p1, 8qk. 8uf, 8uk, 8ux, 8vt, 8xae, 8xs, 
8zc, 8zz, 9aar, 9aau, 9ado, 9adp, 9aim, 9akf, 
9aok 9aok, 9aol, 9alw, 9ark, 9arp, 9arr, 9atm, 
9auc, 9auv, 9axd, 9axn, 9axx, 9ayd, 9azw, 9azx, 
9bbg, 9bcb, 9bck, 9bcx, 9bcy, 9bfb, 9bfo, 9bhc, 
9bhh, 9bib, 9biv, 9bjy, 9hkk, 9blg, 9bmd, 9bmu, 
9bna, 9boy, 9brq, 9bru, 9bvr, 9bwo, 9bwu, 9cc, 
9ccm, 9cdo. 9cee, 9cei, 9cfk, 9cco, 9chc, 9cii, 
9cis, 9cil. 9ckd, 9ckk, 9ckw, 9clx, 9cns, 9col, 
9cor, 9cph, 9ctr, 9cvo, 9cyy, 9cyw, 9cyq, 9czm, 
9dcy, 9dcw, 9dhf, 9dfq, 9dga, 9dgi, 9dlw, 9dm, 
9dnf, 9dqu, 9dtk, 9dqw, 9drx, 9dsv, 9du, 9dve, 
9dwu, 9dyy. 9dyw, 9efe, 9egw, 9ela, 9elb, 9e11, 
9elt, 9ha, 9hs, 91e, 9no, 9xd, 9xw, 9zt. 

A card to any of above who send me one. 

PAUL BIEDENHARN, 1914 GARRARD ST., 
COVdNGTON, KY. (1 TUBE) 

Imo, 2cqi, 2cro, 3abw. 3au, 31e, 3oo, 3pi, 3ts, 
4eh, 411, 4me, 4nti. 4og, 4qw, 4rr, Saa, 5aac, Saak, 
Saar, Sac, Sahr, Sair, Sain, Sak, Salm, San, Scn, 
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5ila, Sek, Sha, 5hj, 5ht, Skk, Smf, Smy, Smz, Sod, 
Soo, 5rk, 5rv, Ssc, Stj, 5tk, Suv, Sva, Svc, Svv, 
6agq, 6am, 6avv, 6bq, 6cmk, 6ma, lot, 

Canadian: 3db, 4bm, 4eo. 
Cuban: 6kw. 
1Cd appreciate a crd fm any of the above. 

ROBERT KNAPP. 2006 GARRARD ST., 
COVINGTON, KY. (1 TUBE) 

laxn, ]fd, lgv, 1Iv. 2ah. ?air. 2ana, 2aoy, 2bei, 
2cjj, 2cnk, 2cxd, 2czd, 2df, 2ja. 21e, (qra, 2rk), 
2sq, 3adl, 3ahp, 3atb, 3bbt. 3bms, 3bro. 3bsi, 
3bsy, 3buy, 3bwc. 3bz, 3ccn, 3cdk, 3ce1, 3cg, 
3cgx, 3cjn, 3hg. 3jc. 3jy, 31g, 31k. 31x. 31y. 3my, 
3,d, 3ph, 3rg, 3tg. 3ts. 3yh, 3zi. 3zt. 4af, 4ai, 
Oar, 4aw, 4bk, 4bz, 4cg. 4cs, 4eq. 4fa. 4ft, 4gx. 
4ht, 411, 4jm, 4jr, 4me. 4mi. 4tny, 4na, 4nv. 
4oa, 4og, 4qw, 4rr. 4rz. 4sh. (qra ? -4su, 4sx1, 
Saa. Saac, 5aam, Saas, Saf, (qra -5ag), 5aij, 
Sair, Saki, 5aiv, Sali. 5aly. 5amh. 5aon, 5cn, 5db. 
Sec, Sek, Ses, 5fg, Sfv. Sgi, Shh. 5liv. 5hw, Sjw, 
5ka, Slr, 5mo, Sna, Soa. 5ph, 5pk. Sqh, Sqi. 5q1. 
5qz, Srg, Say. Sut, Svc, Svm. Svv. Swg, 5xa, Syw, 
Szas. Szg, 6cgw, 6fp. 6ja. 7co. 

Canadian: 2fu, 3bg, 3rg. 3wv. 3yv. 
Wd appreciate QSL's frm any of the above 

stations, especially the QRA's. 

D. R. KINNER, 1331 AVENUE ROAD. 
TORONTO. ONT. 

CANADIAN: 
lar, lef, 2be. 2bg. 3aa, Sac. 3adj. :ads. 3ay. 

3bj, 3bq, 3cj, 3ef, 3ep. 3fc. 3gg. 3he, 31cq, 3ly. 
3mh, 3m1, Soh. 3pz. 3tf. 3vh, 3xn. 3yh. 3yw. 
9a1. 9av, 9cd. 9cf. 
UNITED STATES: 

laal, lafc, last, logt. lby. ]ccz, ]cew, Icrw. 
1py. Irr, 2agf, 2byc, 2os, 2pp, 2wz, 3adb. 3agf. 
Said, 3ard, 3bva. 3chc. 3chs, 3cjn, 3cjn, 31j. 3ms. 
3oe, 3tp, 3zo, 4dk, 4dx, 4ft. 4pv, 4rs, Sap, 5ka, 
Srg, 8aaj, 8acm, Sadh, Sagq, Haig, 8ajd, Hams. 
8amx, 8aq, 8act, 8avx, 8bce, 8bfe, 8bg, 8bgt. 
811k, Sbkh, 8bma, 8bmd. sbxh, 8cdt. Seep. 8ceq. 
8chp, 8cjd, 8c1, 8cmu, 8cpx, 8cw, Sdaa, 8dac. 
8dak, 8dat, ödem, 8der, 8dfb. 8dfm, 8dgo. 8dhu. 
81sa, 8dk. 8fg. 8fm, Shb, 8hj. 8ho, 8kc, Snb. 
Sow. Hrj, 8tx, 8uq, Swq, 8xs. Sxx. Hzh. 8zq, 8zy. 
9nbx, 9aer, 9ahj. 9alx. 9amb, 9aps, 9au, Saus. 
9bck, 9bcx, 9bhb, 9bis, 9bk. 9blg, 9bmu, 9bn. 
96ux, 9bvc, 9cap, 9ccw. 9cdo. 9cgr, 9cii, 9cjr. 
9cjs, 9cp, 9csg, 9czl, 9dbm. 9dct, 9dh, 9dlm. 
9dlw, 9dpx, 9dy. 9dwx, 9ef, Bela, 9ks. 91b, 911. 
9qw, 9ss, 9su, 9th. 9wy, 9x1. 9xn. 

(8dot, 8dnf, 8dnp, Sdsal QRA? 

SANE. SELMA. ALA. 
lajp, 2crq. 2kx, 3aow. 3bp, 3bua, 3cdk. 3dg. 

3er, 3kk, 3mo, 3ms, 3nz. 3oh, 3pb, 3rg, 3ut, 4ae. 
4ai, 4dx, 4eh. 4eq, 4mf, 4ft, 4iz, 4mt, 4sa. 
4si, 4sr, 4ta, 4zm, Saed, Saef, 5aen, Sail, Sais. 
Sakw, 5am, Samg, Samh, Samu. Saot, Sape, Sar, 
Sari, Sck, Sdo, Sea, Sek, Ses, Sfm, Sgp, 5iu, biz, 
Sjs, Skn, Sla, 511. 5mb, 5nt. Sons, 5pk, Srs, Ssh, 
Ssk, Ssw, 5sz, Suk, Sux. Svh. Svr, 5vt, Svv, Swi, 
Rain, 8avx, sax. 8bh, 8bit. Sbmb, Sbnb, 8bq. 
8brc, Sbrm, 8cei. 8cy. 8dae. Sdem. 8dh, 8dhe, 
Sdhs, 8die, 8dt, 8dtc, 8dtw, 8ik, 8io, Hrj, 8sc, Sup. 
9aau, 9aaw, 9acq, Sada, 9ako, 9ao, 9arp, 9arr, 
gash, gave. 9awg, 9baz, ghee. 9bed, 9bit, 9bka, 
9bkk, 9bpt, 9cee, 9cer. 9cfi. 9cfk, 9cnu, 9cud, 9cui. 
9dbf, 9dcw, 9dge, 9dkk, 9dno, 9dwx, 9efu, gela, 
gelb, gis, 9qr, 9rd. 9um, 9vm. 
SPARK: 

3bp, Sde, 8aer, Shv. 8de. 9mc. 
FO NE : 

4ft. 411, 6amf, 8brc, 8dwt. 
WI gladly QSL crds frm the above. Copp Cir. 

es Baldies. 

2WZ, BROOKLYN, N. Y. 
CW.-(lahl, (lei), (]da), 1dh, (Ide), (les), 

Igb, lgv, ika, Only). (loa), low, (Ipa), lpl, 
]py, lqr, lrb, (lrh), lvk, lxw, lul, lum, (lzd), 
(lzg), (lzp), (lzt), (lzwl. (lzz), laac, (laal), 
(labf), (labs), laea, (laeg), (laei), (laeo), 
(laft), (lagt), (laid), (lajo), lakz, latnw, (lanh), 
(lanx), (lare), (larf), (laur), lavj, lavi, (lawy), 
(laxa), (laye). lazr, (lbbel, lbbo, Ohm), (lbcu), 
(]bdx), (lbgt), (lbipl, lbjg, (lbjo), (lbkk), 
(lblb), lblx, (lboa), lbpp, lbpz, lbqk, lbqui, 
(lbvb), (lbvl), lbvv, (lbwd), lbwj, (lbzc), 
(lbzp), (leak), lcba, (lccx), lccz, (lcjc), lcjd, 
(]cjnt), lcjq, (lckk), lcmp, (lcmx), (lcpc), 
lcpf, lcpo, lcqk, (lctw), lcue, (lxax) (2bm), 

3av, (3bm). 3bq, (3bz), (3dk), 3ek, 3fr, (3gc), 
3hj, 3hs, 3mb, 3me, (3mf), (3mo), (3oe), 3oq, 
3ph, (3qj), 3tp, 3ts, 3ug, 3xx, 3zg, 3zm, (3zs), 
3abj, 3ahw, 3acq. 3acr. (3adp), 3afs, 3aha, 3ahp, 
(3aoj), 3api, (3apv), (3auv), 3bdo, 3bdr, (3bmn), 
(3bno), 3bnu, 3boa, (3bof), (3bqp), 3bsb, 3btu, 
(3buy), 3bva, (3bvul. 3bwt, (3cbx), (3cdk), 
(3cdn), 3cgs, (3chc), (3cjn), 3ckh, 3cvc, 3xan. 

(4af), 4ai, 4bx, 4dx. 4dy, 4ea, 4e1, (4fs), 
(4ft), 4it, 4jk, 4jr, (4js), 4k1, 4pk, 4pv, 4rr, 4sy, 
4tn, 4ut, 4un, 4xg, Sad, (5bj). 5ttt, 5ns, 5oq, Spr, 
Sqk, Suk, 5wo, Saiy, Sakn, 5amh, 5apc, Saxw, 6cgw, 
6cqe, 8bf, 8bg, 8bq, 8bt, 8ci, 8ef, Sej, 8fj, Sfm, 
3fu, 8gp, 8gz, (8)g), (8ku), 8mc, (8rh), Srj, 
(Ssr), (8vq), 8xs, (8zw), (8aaj), 8aer, Saes, 
(8aog), 8aig, (Saii), (Saip), (Sajn), 8ald, 8amd, 
Sapw, 8apy, (Savd), 8av1, (Saws), (ßaxd), (8ayb), 
Sbfe, (8b1r), Rbit (Sbkh), (Sbkn1). (Sblp), (8bnh), 
S1)os, 8boy, (8ip1), 8brc. sbrg, 8bvb, (8bvr), 
(Sbvk1, (8byq), (Sede). Scdx. Sbrc, Hbrg. Sbvb. 
(8bvk), (8byq), (Scdc), Scdx, 8cei, 8chp, Rchr, 
Schv, Scip, Sckm, 8cmh. (Scnlu), (Scon), 8cnw, 
(8cwp), (8cwr), (8cyi1. (Sdae), (8dbl), (8dbs), 
(8dec), Sden1. Sdfn1, 8dgo, 8dgv, (Sdha), Sdhd, 
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Announcing the 6-D Receiver 

T YPE 6 -D embodies the most modern developments 
in radio engineering, together with unusual design 

and workmanship. It meets the most exacting re- 
quirements of discriminating buyers. 

The outstanding characteristics of this new Receiver 
are extreme selectivity, extraordinary distance range 
and exceptional clarity. Tuning is very simple. The 
6 -D is a non -oscillating Receiver, and no potentio- 
meter or stabilizer is employed. 

Step into a radio store and examine this new Receiver. 
Ask for a demonstration, and see for yourself its 
many superior qualities. 

SPECIFICATIONS 

Circuit: Two stages of tuned radio 
frequency amplification, detector and 
two stages of audio frequency ampli- 
fication. 

Tubes: Five in all. Jacks provided 
for either five or four tube operation. 

Batteries: Either storage or dry -cells. 

Cables: Complete set supplied for "A" 
and "B" batteries. 

Wave lengths: zoo to 600 meters, 
with uniform efficiency of reception. 

Aerial' 75 to tz5 feet, single wire. 

Panel: Aluminum, with attractive 

Price, Without Tubes 
and Batteries, $125.00 

crystal black finish. A perfect body 
capacity shield. 

Dials: Sunken design. Shaped to fit 
the hand and permit a natural position 
in tuning. 

Rheostats: Adequate resistance for all 
standard base commercial tubes. 

Condensers: Single bearing, low leak- 
age losses. 

Sockets: Suspended on cushion springs 
which absorb vibrations. 

Cabinet: Mahogany, with distinctive 
lines and high finish. Ample space pro- 
vided for "B" batteries. 

( 

EIJ'EMANN 

For Sale by 
Reliable Dealers 

EICEMANN - MAGNETO CORPORATION 
General Offices: 165 Broadway , New York 
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BELL Dials 
make their best appeal on sets that combine 
good performance and good looks. They 
are molded from Bakelite- highly polished, 
with clean -cut engraving and readable 
white figures. Bushings are brass; set- 
screws out of sight. Bell Dials are strong; 
unaffected by temperature or moisture, and 
will not change color. Packed in individual 
blue boxes with the Bell trade -mark. In 2, 
3, 3!/2 and 4- inch sizes. 

BELL Square Sockets 
lead in efficiency. Solid molded Bakelite, for 
standard 'base tubes. Unique double -wipe spring 
contact stakes perfect connection, even with 
uneven tube prongs. Contact will not vary with 
constant use. Leakage and current losses cut to 
a minimum. In the blue Bell box. 

DEALERS: Write us for circular on molded 
Bakelite sockets and dials if your jobber does 

not stock BELL Radio Products. 

BELL MANUFACTURING CO. 
11 ELKINS STREET BOSTON 27, MASS. 

Storage "B" Batteries 
The Battery the Public Demands 
The Storad has extra heavy plates and large 
acid circulation; glass jars which eliminate 
cell leakage and allow observation of battery 
condition; holds its charge for many months 
at constant voltage; has screw caps on each 
cell; prevents many noises in the set ordi- 
narily blamed to static and aids long dis- 
tance reception. 

Not Miniature -Large Size Batteries 
STORM) STORAGE Storad "B" Batteries are built to stand up under the 

A" BATTERIES hardest service of multi -tube radio sets. Our engineers 
"B" BATTERIES know the Storage Battery and the radio game and are 
..o" BATTERIES pioneers in radio "B" Battery manufacture. 
"B" BATTERY CHARGERS DISTRIBUTORS AND DEALERS: WE HAVE A FINE 

Ask Your DEALER PROPOSITION FOR YOU -WRITE US TODAY. 

The Cleveland Engineering LaboratoriesCo. 
2425 Superior Viaduct, N. W. Cleveland, Ohio 

DUTCH 
RADIO 
VALVE 
D - 201-A 

.25 Amp. 5.6 Volts 

Detector -Amplifier 
Guaranteed 

Rigidly tested by expert 
engineers. 

List Prise $4.00 
Special discount to dealers. 
A few more distributors 
wanted. 
Sole Distributors for U. S. 

D. R. V. Importing Co. 

515 Orange St.. Newark, N. J. 

Dealers, write to distributors in your territory 
Distributors 

CALIF.- Marshank Sales Co., 1240 South 
Main St., Los Angeles, Cal. 

MISSOURI -St. Louis Radio Tube Lab- 
oratory 

3572 Olive Street, St. Louis, Mo. 
Canada -Consolidated Electric Lamp Co.. 43 Queen 

St. East, Toronto, Ontario 

KEYSTONE 
RADIO LIGHTNING 

ARRESTERS 
NEW TYPE 

$ .50 

Do not delay installing a Keystone Arrester. 
Most practical type having heavy discharge 
capacity. Made of genuine Bakelite, abso- 
lutely weatherproof, no vacuum to lose, ap- 
proved by Underwriters. 

Mir's. of over a million 
lightning arresters 

ELECTRIC SERVICE SUPPLIES CO. 
17th & Cambria Streets, Phila. 
50 Church St., NEW YORK 
Monadnock Bldg., CHICAGO 
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Odin, (8dki), 8dme, (8dmt qra ?), (sdnf), 8doe, 
(8dsc), (8dsn), 8dtc, 9ck, 9gp, (9gs), 9hw, 9kd, 
9mf, 9pq, 9ta, (9uc), (9zt) (9aau), 9abt, 9ado, 
9afi, 9afz, 9alb, 9amb, (9auc), 9aud, 9azx, (9baz), 
(9bcb), (9beb), 9bpd, (9bvn), (9bwf), 9U e, 9bvj, 
9cca, 9cco, (9ccw), 9cee, 9cfi, 9fk, 9cfs, 9cly. 
(9cgr), (9cho), 9cip, 9ckr, 9cmr, 9csa, 9csg. 
(9ctf), (9cvf), (9cxx), 9cze, 9czl, 9dbm, 9dct, 
9dfz, 9dga, 9dhz, (91jz), 9d1n, 9dma, 9dmj 9dms, 
9dpx, (9dqu), 9drc, 9dsa, (9dsl), 9dsz, 9dtic, 9dtt, 
9dvw, 9ebh, (9efz), 9elb, (9eld), (9eli), 9xbb: 
NKF (KFTU) 

ICW.-(lck), 1kv, (lxu), (lane), lbbo, (lbpz. 
3U (3gc), 31g, 3zo, (3cdk), 5wo, (8ku), 8aer, 
9arl, (nrg), VDM. 

Fone: (lalj). 4dx, 8brc. 
SPARK: lash, 4fg, 5fv. 
CANADA: C.W. (lar), (lbo qra ?), lbq, ldd, 

ldj, 104 lef, (lei), laar, 2be, 2cg, 2fo, 3bq, 3fc, 
3gß, (3he), 3ia, (3kg), 3kq, 31y, 3ms, 3ni, (3oh), 
3uj, (3vh), (3yh), 3ze, 3aec, 4cn, 4cr, 4hh, Sep, 
5gu, 9al, 9hc, 9hc. 

Please qrk, 2wz, 50 watts. 
Will gals to any who ask. 

8RY, SULLIVAN, OHIO 
lei, lka, ]sty, lqr, labs, lafc, lalj, lany, laos, 

lare, larf, latir, laxa, laww, lbdx, lbes, lbie. 
Ibjg, ]bib, lboa, lbvr, lbvv, lbwj, lbzp, lents. 
jeep, leim, 2bnt, 2ev, 2mo, 2mu, 2pd, 2ro, 2s). 
2wz, 2auf, 26gq, 2bsc, 2cac, 2chg, 2cvu, 2cyq. 
3av, 3bm, 3du. 3fr, 3hs, 3mf, 3oe, 3pq, 3qj, 3qt. 
3vh, 3aap, 3acr, 3acj, 3api, 3apv, 3auv, 3auw, 3hay. 
3bva, 3bcx, 3chh, 3cin, 3cdk, 4dv, 4dx, 4eq, 4fg. 
Oft, 4jr, 4jss, 4lj, 4si, 4s y, 4tj, Sgp, Sin, 5ka. 
5qh, Sua, 5uk, 5wi, Swk, Saiu, Sajh, Samh, Sapc. 
61v, 6bcl 6cgw, 9em, 9pq, 9tg, 9ado, 9agl, 9ahv, 
Saks, 9alx, 9aub, 9aud, 9hcx, 9beh, 9hew, 9bkq. 
9bnu, 9bwf, 9ccw, 9cpu, 9cuh, 9dhs, 9drr, 9eka, 
9ela, 9eld, 9eli. Special -lxu, lxae. Ixak, Ixar. 
2xi, 2xab, 3zm, 4xi, 9xz, 5xab, Sxaw, Izas, 8xaq. 
8xb , 9xbb, 9xbd, ak5, nfk, whu. 

Canadian -clar, clbq, clef, c2be, c2cg, c36á. 
c3Ui, c3co, c3fc, c3gg, c3gk, c3kg, c31y, c3ml, c3ni, 
c3ph, c3sp, c9a1, c9hc c9bg, vdm. 

Wud like QRA of stn "BM" lard using "dc" 
intermediate. QTC anybody ? 

8RY pure DC note on 155 meters with Four 
Coil Meissner. 

NEW QRA'S 
6CUD -Geo. E. Butcher, 911 W. 17th 

St., Santa Ana, Calif., 5 watts C.W. All 
crds answd. 

6BBV -Jack Barsby, 518 \Vest 50th St.. 
Los Angeles, Calif., 50 watts C.W. & 
Fone. All crds answd. 

2AHI- Maurice Suffern, 365 New York 
Ave., Brooklyn, N. Y. All QSL's appre- 
ciated and answd. 

9DLH -E. M. Cherrington, Jr., 2512 
Francis St., St. Joseph, Mo. 

9BIC -John Hooks, 1325 W. 72nd St., 
Chicago, Ill. 

8BFG- Edward Roberts, Skaneateles, 
N. Y. WI QSL all crds. 

2AAN- (Re- assigned) Stanley E. Hart. 
19 Marshall Road, Yonkers, N. Y. All 
crds QSL'd. 

9RT -James G. Smith, 305 So. Garth 
Ave., Columbia, Mo. 

3FF- Sherman F. Holland, Crisfield, 
Md. 

3UQ- Albert Kump, 31 \Vest Corn - 
merce St., Bridgeton, N. J. QSL's appre- 
ciated. All crds answd. 

2CV- Irving Korenman, 1465 60th St., 
Brooklyn, N. Y. 10 watts C.VV. Pse QSL 
-QRK? 

4TX- Donald Brown, Orange address 
to 260 Glenwood Ave., Atlanta, Ga. 10 
watts C.W. All crds answd. 

A LETTER FROM CB8 
Editor, RADIO NEWS: 

I have the pleasure of enclosing a note of 
the new stations heard recently on waves of 
about 150 meters and as I suppose some of 
them, to judge by the weak way in which 
they were heard, must use low intensity. I 
feel that it would be of interest, if you 
could establish a comparison between the 
facility with which you hear in this place 
stations of low wattage. 

Having finished repairing an injury suf- 
fered by my regenerator, I am now renew- 
ing my attempts at distance transmission. 
trying to communicate with Europe and 
Australia, the results of which I will report 
to you. 

To be able to study the causes which have 
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interfered with the few results obtained in 
the last Pan -American test, I have trans- 
mitted to E. H. Knies, radio operator 
of the S.S. Southern Cross, a short wave 
receiver, so that during his trip from here 
to New York and return to Buenos Aires, 
he will note every clay the intensity with 
which he hears my transmitting, which will 
be sent out at 4 :30 a. m. and 4 :45 a. m. 
in telegraphy and in telephony on a 120 - 
meter wave. 

I have asked Mr. Knies, upon arriving in 
New York, to transmit to you a copy of his 
diary, the notes in which will be of interest. 
in order to determine in what portion and 
where the intensity is lost in going and 
returning. 

C. J3raggio. 
CALLS HEARD BY CBS ON JUNE 15 

I :30 a.m. -9AMB CQ 
1 :45 a.m. -3BAY calling 1XU 
2 :05 a.m. -9BLG CQ 
2 :12 a.m. -9DBY calling 9BLG - not r ur 

application yet om hw? 
2 :35 a.m. -1AVL CQ 
3 :10 a.m.-2BUY calling 8BSJ 
3 :22 a.m. 2TX calling 8BCU 
3 :25 a.m. -3BNU CQ 
3 :35 a.m. -8VQR calling 8DAW 

Notes On the Super- 
Heterodyne 

(c 'urtiwicd from rage 4'6) 

windings, but on the amount of change or 
variation in this current. The "C" battery 
reduces the amount of current supplied by 
the "B" batteries but does not reduce the 
variations. This is effectually shown in Fig. 
8 where the upper curve shows the plate 
current without the use of a "C" battery 
both when no signal is being received and 
when a signal is coming in. The lower 
curve shows the plate current when a "C" 
battery of the proper potential is used under 
the same conditions. The variations in the 
plate current at the right -hand end of the 
curves are what produces the sound and it 
is seen that the signal strength in each case 
is the same. The "B" battery will last 
about three times as long under the con- 
ditions represented by the lower curve. 

SIZE OF SET 
One of the chief objections to building 

the Super -Heterdoyne has been the large 
size of the set and the excessive amount 
of labor required for its assembly. In the 
large number of units which make it up, 
mistakes in connecting are the rule rather 
than the exception. Once such a mistake 
has been made, it is very difficult for the 
builder to locate the fault. Then. too. there 
is the possibility that the parts are not 

sign/ Signal 
being being received 

received n /1 -I 
v +_ f\\ y, Without ¡C" Battery strength 

- - 

With l'C° 9attery 
I 1 

Time Axis 

fig. 8 
By comparing these two curves it will be seen 
that the use of a "C" battery cuts down the 
plate current but does not detract from the 

signal strength. 

lii 

Anyone Can Use a 
Storage battery Now 

Charging a storage battery ten years ago was a task 
needing. expensive apparatus and the services of a 

specialist. Today, anyone can do it in the home. No 
knowledge of electricity is needed. It can be done 
economically, simply, automatically with 

c .Nat) Molt . 
GOLD SEAL 

IJOMc -GER 
just as more than 200,000 satisfied users of _ Hom- 
chargers are doing right now. 

If you are one of the many who envy the results of storage, battery 
tubes but think you can't enjoy them unless you are a battery expert, 
go right out now and buy those tubes, a battery and a Gold Seal 
Homcharger. 

Here's all you have to do to maintain a storage battery : add a 

little water once in a while (your eye will tell you when) charge it 

regularly. To use the Homcharger, screw a plug in any lamp socket, 
slip two spring clips over the battery terminals, go to bed and forget 
about it. Next morning the battery is charged. What could be easier ? 

The Gold Seal Homcharger : simple, efficient, dependable, quick. 
Cannot injure battery, furnishings, anything or anybody. Handsome. 
finished in mahogany -red and gold. Approved by Fire Insurance Un- 
derwriters. Unqualifiedly guaranteed. Only one moving part, 
replaceable for $1 after thousands of hours of use. Silent: its faint 
hum cannot be heard in next room. 

Popularly Priced : buy it at. your dealer's for $18.50 complete. 
$25.00 in Canada. For radio at its best, use storage battery tubes, 
any good battery, and the Gold Seal Homcharger. 

FREE! Send for our interesting free booklet, "The 
Secret of Distance and Volume in Radio" contain- 
ing valuable information on this subject and fully 
describing the GOLD SEAL HOMCHARGER. 

The Automatic Electrical Devices Co. 
118 West Third Street Cincinnati, Ohio 

Largest Manufacturers of Vibrating Rectifiers in the 
World. 
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HowYou Can Know 
Latest Facts 
about RADIO 

The one best way is with Lefax Perpetual Loose Leaf Radio 
Handbook. Grows with every new discovery about Radio. Cannot 
become out -of -date. Gives all known facts and new ones as they are 
learned. The authors are Dr. J. H. Dellinger, Chief of the Radio 
Laboratory, U. S. Bureau of Standards. and L. E. Whittemore. 
Department of Commerce, Washington, D. C. 

As a purchaser of the Lefax Loose Leaf Radio Handbook you 
receive complete information on new Radio developments every 
month free for one year. This information comes to you on printed, 
punched, page form. You add the pages instantly, easily. Includes 
a complete list of broadcasting stations and full information about 
every one. No Radio Book is or can be like 

T EFAX PERPETUAL 
1 I I'i j RADIO HANDBOOK 

Pocket size, loose leaf, flexible Morocco grained fabrakoid binder, 
fine looking, long wearing. Type clear, sharp. Illustrations clean, 
fine, easy to understand. Index tabs of linen- tough, strong - 
plainly marked. 

You get the complete Lefax Loose Leaf Radio Handbook for $5.00, 
and all new, useful, authentic information free every month. It 
comes to you automatically. Ask your Radio supply man. stationer 
or bookseller. If his stock is depleted we will send you a Handbook 
upon receipt of price or C. O. D., subject to return if you are not 
entirely satisfied. 

LEFAX, INCORPORATED, Publishers 
147 South Ninth Street, Philadelphia, Pa. 

100 Ampere Hour "A" Batteries 
for WD12 and UV201 A Tubes 

JUMBO 
Instantly Recharged 

without electrical equipment at home, or at jumbo 
Service Dealers WHILE YOU WAIT 

NEVER NEED REPAIRS 
Every Recharging Completely Renews the Battery 

30 Days Trial 
Ask Your Dealer -or Write Directly to Us 

for our 30 Day Trial Plan 

We Offer an Attractive Proposition to Dealers 
-and a Few Exclusive Territories to Distributors 

Primary Manufacturing Corporation 
85 to 87 Mercer Street New York 

Phone: Canal 8852 -8853 

Multiply the Joys 
of Radio Reception 

Give your receiver a new voice -clear, sweet, pure and 
powerful, by throwing away your jangly metal loud- 
speaker, and hooking up a 

Madera Clearspeaker 
made from die -east wood -denser than natural wood - 
with acoustic properties resembling those of a rare old 
violin. 

No. 804 -here illustrated (one of live numbers) 
with IO inch bell, only 815.00 

Send for circulars. 
AMERICAN ART MACHE COMPANY 

343 West Austin Avenue Chicago, Illinois 

BE A JAll MUSIC MASTER 
PLAY PIANO BY EAR 
Play popular song hita perfectly. 
Hum tune, play it by ear. Self - 
instruction -no teacher required. 
No tedious ding -dong daily p -ac- 
tice -just 20 brief, enter:a,mng 
lessons which you master 

At Home in Your Spare Time 
Send for FREE BOOK. Learn 

many styles of bass and ay yea 
patlon- -trick endings. 6c. In 
stems briaga taterosting 
CHAÌìT also. 

Niagara School of Music 
Dept. ba4 Niagara Falls, N.Y. 
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adapted for use together. The builder 
should therefore buy sets of tarts which 
have been tested by the manufacturers. This 
will give assurance that the various parts 
are adapted to work together and will insure 
a set which is capable of giving the best 
results. 

POPULARITY 
That the popularity enjoyed by the Super - 

Heterodyne is well deserved is instanced by 
the remarkable long distance receiving rec- 
ords being made in all parts of the United 
States with it. Many radio fans say it is 
the ultimate set for the present state of 
the radio art. It is the opinion of many 
radio authorities that no advancement be- 
yond the Super -Heterodyne will be made 
until there is some revolutionary invention 
or discovery which will completely upset our 
present conceptions of radio communication 
-an event which seems difficult to realize 
but which is not beyond the limits of prob- 
ability. 

RADIO OVERSEAS 
By E. FAIRHURST 

Considerable interest has been aroused by 
the recent announcement of the British Post 
Office to the effect that telephonic conversa- 
tion with America through the medium of 
radio is likely to be a commercial reality in 
the near future. Experiments have shown 
that radio broadcasting from America can be 
received and switched through to any sub- 
scriber of the British Inland Telephone sys- 
tem. It is expected that the new station 
building at Rugby, England. will be one o f 
the links in this service. The main station 
at Rugby will be detailed for "Imperial 
Wireless Communication" and is expected to 
be completed by the end of the present year. 
This station will occupy a site of one and 
a half square miles, and will possess an 
aerial one and a half miles long and half a 
mile wide supported on a dozen masts each 
over eight hundred feet high. 

The press disclosures that the Marconi en- 
gineers have perfected a system of signaling 
by radio along a directed beam have brought 
into prominence the question of the advisa- 
bility of halting the construction of the high 
power stations, as the new system promises 
to revolutionize long distance communication. 
and in addition to prove far more economical 
than any system at present in use. Senatore 
Marconi in a recent lecture before the Royal 
Society of Arts, London, gave some inter- 
esting views on his latest experiments with 
short wave directional radio telegraphy em- 
ploying his directed "beam" system. On June 
12 last, using 21 kilowatts his station at 
Poldhu, Cornwall, signaled easily to Buenos 
Aires. As a result of the ease of this com- 
munication over a distance of nearly 6.000 
miles the opinion is expressed that the new 
system is able to do in half a dozen hours 
what their present high power station can 
do in 20 hours. His next example was the 
transmission on May 30 last, of speech from 
Poldhu to Sydney, Australia, over a distance 
of nearly .12,200 miles. The power in this 
case was 28 kilowatts, the wave employed in 
both cases being 92 meters. Parabolic reflec- 
tors are used to concentrate the energy in 
the desired direction. 

So successful have the Marconi direction 
finders on board British ships proved to be 
that the Peninsular and Orient Line, one of 
the largest British shipping companies. has 
decided to not only equip their steamers but 
also the lifeboats with direction finding ap- 
paratus. The Maloja is the first ship so 
equipped. 

A new vacuum tube has appeared on the 
English market and is claimed to be free 
from microphonic noises with high signal 
quality and purity. A special conductine 
service is deposited on the glass tube and 
acts as the plate of the valve. As the glass 
container naturally totally encloses the grid 
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and filament, full use is macle of the whole 
of the electron emission. 

The Radio Electrique Radiotelephone sta- 
tion at Brussels is now broadcasting on a 
wave- length of 250 meters. 

Wireless amateurs in Australia are very 
pleased at the removal of the regulation 
which made it compulsory for receiving sets 
to be sealed on one wave -length only. A 
fee has been instituted, however (approxi- 
mately $10 per annum). as a broadcast sub- 
scription. and an additional dollar is payable 
to the Government. It is stated that there 
are about 3,000 experimental licenses in New 
South \Vales alone. 

News received from America, France and 
Germany at the Osaka Wireless Station is 

now distributed throughout Japan by the Jap- 
anese Department of Communications. 

A new high power station has been opened 
at Bammako in French West Africa. This 
station will be in direct radio communication 
with Paris. 

At an international conference of wireless 
operators held in Paris, a proposal was made 
that a five minute radio silence should take 
place annually in commemoration of opera- 
tors lost at sea. The anniversary of the 
Titanic disaster was considered as a suitable 
date for the carrying out of this proposal. 

The British station at Oxford. England, 
which sends out messages to vessels at sea, 
has recently reverted to its short wave of 
8,750 meters for this purpose. Reports indi- 
cated that the longer wave was seriously 
interfered with when vessels were at extreme 
rangt. and in order to make the service more 
efficient for the disposal of marine messages 
the reversion to the shorter wave was decided 
upon. The time for the broadcast of ships' 
messages has been altered from 9 a. m. G. M. 
T. to 1 :10 a. m. G. M. T. and if necessary 
further work will be carried on at 4:48 a. m. 
G. M. T. 

INTERNATIONAL RADIO CONFER- 
ENCE URGED 

The need for an international conference 
on radio telephony, a universal language. 
more latitude for amateurs, and exclusive 
wave bands for distress and time signals is 
recommended in resolutions adopted by the 
preliminary Conference for an International 
Radio Agreement held at Geneva in April, 
and recently received by the Department of 
Commerce. 

The preliminary conference. at which 
many European nations were unofficially rep- 
resented, endorsed the belief that the Lon- 
don convention of 1912 and the Washington 
Conference in 1920 were not adequate to 
meet the present needs of radio telephonic 
communications between nations. Urging 
that a new intergovernmental conference on 
radio telephony be called soon, the delegates 
look to the free development of this new 
means of communication for popular instruc- 
tion, universal information and social art. 

Among the recommendations endorsed are 
the following: 

That certain bands of wave -lengths be 
reserved exclusively for radio telephony, 
and that they be distinct from radio teleg- 
raphy channels. 

Because of the contributions of amateurs 
to the art, that their rights be given con- 
sideration and their certain wave bands be 
reserved for their experiments. 

That the use of distress wave- lengths 
should be exclusively limited to danger sig- 
nals from ships and for time signals. 

The conferees further recommend that the 
League of Nations and the Universal Tele- 
graph Union do everything possible to 
hasten the reconvening of this conference, 
making it universal if possible, but at least 
European. They invite all radio telephone or- 
ganizations to create public interest and ad- 
dress petitions to their governments for the 

THE 
EXECUTIVE 

Every executive Is at 
some time called upon to 
make deeislnns which In- 
vnlye applied Chemistry. 
If he does not know 
Chemistry, he must rely 
entirely upon his factory 
chemists or high priced 
consultants. A knowledge 
of Chemistry, easily gain- 
ed through our Course, 
would strengthen yon 'm- 
aiden greatly and save 
you thousands of dollars. 

'=rl111/I!!,,. 
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THE 
BUSINESS MAN 

Better buying and big- 
ger sales are the rewards 
of the man who under- 
stands Chemistry. Manu- 
facturers, buyers. sales- 
men. advertising men. cost 
accountants and clerks can 
all benefit by learning 
Chemistry. Our course 
teaches you in the short- 
est and most practical 
way. 

THE 
PROFESSIONAL MAN 

Every professional man 
needs a working knowl- 
edge of Chemistry wheth- 
er he is practising law, 
medicine. engineering. den- 
tistry, or any other call - 
ing. Too often he finds 
this all important science 
was neglected In his ear- 
lier training. Our course 
remotes t it e handicap. 
Most important, it gives 
you information in a forni 
that can lie readily used. 

THE 
DAILY WORKER 
Workers In any indus- 

try ran raise their own 
wages by learning Chem - 
lain', for every industry 
is based on Chemistry. 
Write and tell us what 
your work Is and we will 
show sou how Chemistry 
can fatten your pay enve- 
lope. 
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CHEMISTRY 
Insures Your Climb 

to Success 
No matter what your vocation 
you can increase your Profi- 
ciency and earn bigger pay by a 
thorough training in Chemistry 

-r O be successful today is to know Chemistry! Every 
line of business, every branch of industry depends upon 
Chemistry n some form. You may not realize it, but 

your own proficiency in whatever work you are doing would 
be increased by a knowledge of Chemistry. In many lines 
such knowledge is absolutely essential. In others it is a 

guarantee of promotion and more money. 
It is no longer necessary to enter college in order to learn 

this fascinating science. Our Home Study Course trains your 

just as thoroughly, and with the same assurance of success, 
as those who took the longer way. And our methods are so 
simple that we can teach you no matter how little previous 
education you may have had. Many of our graduates now 
hold responsible positions or have materially increased their 
incomes from private enterprises as a result of taking our 
course. Hundreds of letters from students testifying to the 
benefits they have derived from our training are here for 
your inspection. 

Remember that you do not need to study Chemistry with 
the idea of actually practicing as a chemist, although a great 
many of our students are taking our course with this object 
in view. If you want to know more about what Chemistry 
will do for you, if you want to know what our home study 
course offers, sign and mail the coupon today for FREE 
ROOK "Opportunities for Chemists." 

DR. T. O'CONOR SLOANE Will Teach You Prac- 
tical Chemistry In Your Own Home 

The Chemical Institute of New York, of which Dr. T. 
O'Conor Sloane is Educational Director, was founded to fill 
the need of ambitious, far -sighted men who realize and recog- 
nize the splendid future Chemistry offers them, but who can- 
not spare either the time or the money to attend college. Dr. 
Sloane, a foremost authority on Chemistry, will teach you and 
will give you all the individual help you require. He will 
personally go over your papers, correct them, point out your 
faults and teach you in a practical and interesting way. No 
special education needed except the ability to read and write 
English. One student has characterized our lessons as The 
course that takes the mystery out of Chemistry." 

Easy Monthly Payments 
You do not have to have even the small price of the course 

to start. You can pay for it in small monthly amounts -so 
moderate that you won't feel them. The cost is low, and 
includes everything, even the Laboratory Equipment -there 
are no extras to buy. Our plan of easy monthly payments 
places a chemical education within the reach of everyone. 

Laboratory Equipment Given To Every Student With- 
out Additional Charge 

We give to every student without additional charge iii- 
chemical equipment, including forty -nine pieces of laboratory 
apparatus and supplies, and forty different chemicals and 
reagents. These comprise the apparatus and chemicals used 
for the experimental work of the course. 

Special 30 -Day Offer 
For a short period we are making a special offer that will 

be worth your while to take advantage of. Write for particu- 
lars, using the coupon below or simply a postal card. This 
will not obligate you in the least. Do not wait until tomorrow. 
Send the coupon now while you think of it. 

The CHEMICAL INSTITUTE 
of New York, Inc. 

HOME EXTENSION DIVISION 10 

66 -R W. Broadway, New York City 

Sign and Mail this Coupon for FREE BOOK 

CHEMICAL INSTITUTE OF NEW YORK. Inc. 
Home Extension Division 10, 

66 -R -West Broadway, New York City. 

Please send me at once without any ob.:gation on my part. 
your Free Book "Opportunities for Chemists." and full par- 
ticulars about the Laboratory Equipment furnished to every 
student. Also please tell me about your plan of payment and 
your special 30 day offer. 

NAME 

ADDRESS 

CITY 

STATE 
R.\.10 -24 
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Hafner- 
Meter 

for "A" 
Batteries 

Ìi 

$1.00 Each 

"Have a Hafner Handy" 
Test your Batteries with 

HAFNER HYDROMETER 
Specially designed instruments for testing both "A" and "B" 

batteries. 

Floats have small glass beads to prevent sticking to the side 
of the tube. 

They are also plainly marked for quick reading and will tell 
you at a glance condition of your batteri. 

Guaranteed Accurate 
Can also be used to refill your battery with distilled water. 

Hafner -Meter for "A" batteries $1.00 
Hafner Hydrometer for "A" batteries .75 
Hafner "B" battery hydrometer :75 

If your local dealer cannot supply you, remit to us and we 
will send you a Hafner promptly, post paid. 

Hafner Manufacturing Company 
3132 Carroll Ave., Chicago, Ill. 

The Three Essentials 
LIFE, TONE & VOLUME 

are Fully Guaranteed in 

NOVOTRON 
Amplifier T U B E S 

Where not Represented will 
ship prepaid upon receipt of 
M. O. or Check. 

Detector 

The result of extensive 
experience in the field 

of radio engineering 

All Types $4 
RADIO ELECTO LABORATORIES 

152 West 42nd St. 
Ncw York, N. Y. 

U. S. A. 

Now you can Build Superheterodyne 
in a one, two, three or eight tube 
circuit with Radio Doctors' Superheterodyne 
parts. Ask your dealer or write to us today 
for FREE BULLETIN on "How to Build 
a Superheterodyne." 

JOBBERS & DEALERS 
Write today for attractive discounts. 

RADIO DOCTORS, Inc. 
500 -510 South State Street Chien o, Ill. 

HEAT Wit/zoutCodi! 
Amazing invention does away with 
Bur or wood. The Instant -Gov Oil "um 

( , 

Burner eels 
wood. 

firebox of any stove it 4t "U 
as.). 

furnace; burns 90% air and 4% oil. 1t1111 
Given three those the heat of coal, and 

cheaper. Better coking and baking. - ¡ ¡¡ Installed in few minutes; no damage to 5" im 
stove or furnace. Sold on money -back Irl 

'guarantee. Write today for 30-day free OSaau 
trial offer and Free Book. "Scientific Oil 
Burning." AGENTS: We pay ßG0 a week. Write for free 
Sample offer. Mention whether for stove or furnace. 
INTERNATIONAL HEATING COMPANY 

Dept. 113-J, 117 South 14th St., St. Louis, Mo. 
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purpose of urging at Geneva and at Berne 
the hastening of a general convocation. 

A provisional executive committee was 
authorized to pursue efforts toward an in- 
ternational agreement in radio telephony and 
to establish permanent bonds between trans- 
mitting stations, companies and journals, 
with a center at Geneva. 

It was pointed out at the Conference 
that Radio telephony spreads the human 
voice over all borders, but encounters the 
use of many different languages, and that 
therefore a universal or auxiliary language 
is needed for foreign transmissions. Some 
stations abroad and in America have already 
undertaken instruction in such a universal 
means of communication. It is recom- 
mended that broadcast stations devote at least. 
one evening a week to transmission in Espe- 
ranto. Ill this connection, the conferees also 
endorsed the efforts of M. Pierre Corret of 
Paris in forming the International Radio 
\ssociation, and urged that he hasten the issuance of the International technical vo- 

cabulary of Esperanto for use in radio conl- nnlication. 
States and countries which have forbid- 

den the use of radio were urged to recon- 
sider their decisions in the interest of devel- 
opment, especially in the amateur field. 

These are only two instances; there are hundreds of duplicate amateur calls through- 
out the countries actively engaged in radio communication. Amateurs will also come in for special consideration in the proposed 
reallocation of wave -lengths, and co- opera- 
tion in the organization of a national emer- gency radio net. 

Another important question sure to be dis- cussed developed as a result of the Colt - vention broadcasts is: How to encourage. 
first -class broadcast programs which will in. terest the whole country as well as a single 
communtiy ? In this connection, independent 
and chain broadcasting will probably be con- sidered. "Shall Class C Stations be per- 
mitted to continue on the 360 meter wave ?" 
is another question sure to be on the pro- gram. There were 101 of these stations on June 30, most of them serving a single 
community. They might better serve the 
radio public if transferred to either Class 13 
or A or shut down permanently. Limits 
of power for broadcasters will also be dis- 
cussed in connection with the question of 
licensing the contemplated higher -powered 
stations of 5 and 10 k.w. Today 1 k.w. is the limit of Class B stations, and informa- 
tion as to the practicability and desirability 
of higher -powered stations is desired. Lim- 
iting the number of broadcasters in a single 
community is another important question 
which may be raised. Other questions in- 
clude rebroadcasting problems, such as re- 
laying by wires, as was done during the 
political conventions, and retransmission on 
short wave -lengths, especially as relates to 
chain circuits. Provision for handling land 
SOS calls and emergency traffic, when other 
communication lines are out of commission, 
will probably be discussed, as will the ques- 
tion of advertising through the ether, to- 
gether with government regulations relating 
to such advertising. 

The exact date of the conference and the 
number of invitations to be issued awaits the 
return to Washington of Secretary Hoover, 
but it is understood that all organized inter- 
ests will be invited to send official repre- 
sentatives to act as delegates, with voting 
power, while independent and allied interests 
will he welcomed at the conference, which 
will he open to the public. Assurance is 
given that no members of the large radio 
family will he left out, as a general repre- 
sentative conference, such as has already 
been held twice, is desired. 
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WBZ GETS STANDARD FRE- 
QUENCY RATING BY U. S. 

BUREAU OF STANDARDS 
As a result of measurements by the United 

States Bureau of Standards, Department of 
Commerce, upon the transmitted waves of 
radio transmitting stations, radio station 
WBZ at East Springfield, Mass., has been 
found to be one of the few broadcast sta- 
tions in the country which maintains a suffi- 
ciently constant frequency to be useful as a 
frequency standard. By reason of this uni- 
form constancy of transmission the Spring- 
field Westinghouse station will be listed as 
a standard frequency station in the "Radio 
Service Bulletin." compiled monthly by the 
Bureau of Standards, along with the call 
letters of a few more stations in the coun- 
try. 

The Springfield station, over a period of 
two months. varied but one kilocycle away 
from its assigned standard. In other words, 
WBZ retained its frequency of 890 kilo- 
cycles for a period of two months, except 
on one night, when it was found to be 891 
kilocycles. The Government tests were 
taken regularly during that period and at 
different times during the evening on each 
test. 

How useful the maintenance of such a 
constant frequency by WBZ or other sta- 
tions is to a radio fan becomes evident in at- 
tempting to calibrate any receiving set. A 
standard frequency station enables the fan 
to mark off on the dial of his set the point 
at which broadcast stations should come in. 
Instead of "fishing around with the dials," 
as the expression goes, he is enabled to mark 
off the point at which certain standard fre- 
quency stations will come in and unless a 
change is made in the set, or the antenna 
or ground is changed, this point will be rea- 
sonably constant. It is helpful also in locat- 
ing new stations. using the standard stations 
logged as guides. 

HOOVER'S AIDES PLANNING FOR 
RADIO CONFERENCE 

Improved national broadcasting, inter fer- 
ence other than radio, and significant calls 
for long -range amateur stations are three of 
the important questions which will probably 
come up for discussion at Secretary Hoover's 
Third National Radio Conference to be held 
in Washington this autumn. 

Officials of the Department of Commerce 
are now in correspondence with their field 
representatives planning a program of suffi- 
cient scope to cover all problems of radio 
administration as it affects commercial, pri- 
vate and amateur radio activities. Each of 
the nine Radio Supervisors, it is understood, 
has been asked to submit his views on cer- 
tain questions and to suggest subjects for 
consideration during the conference, which 
will probably run three or four days. The 
Radio Supervisors are taking up specified 
questions with local radio interests in an 
effort to secure their views before the ses- 
sions convene in Washington. Both the De- 
partment and the Government's Radio Ad- 
visory Committee are understood to have 
taken up pertinent problems with the broad- 
casting, manufacturing, commercial, and 
amateur organizations, reports from which 
are now coming in. 

One of the subjects to be discussed, which 
has hitherto been left to the electrical indus- 
try, is whether or not the Government should 
interest itself in interference coming from 
other than radio sources; that is, electrical 
power and light interference and disturb- 
ances in the ether emanating from electrical 
apparatus. Electrical power and light com- 
panies have been making a study of these 
problems themselves. To date no report lias 
been made to the Government, so the ques- 
tion of whether the Department should con- 
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What Is Your "B" Battery Cyst? 
The Kellogg Trans -B- former furnishes necessary plate 

voltages from your 110 A. C. 60 cycle electric light socket 
at the lowest possible cost and with improved reception. 

This noiseless "B" Battery supply set assures constant 
voltages at all times. Arranged for detector, (0 to 35 volts) 
45, 90 and 130 volts. 

The Trans -B- former was designed and developed by 
the Kellogg Switchboard and Supply Company and fulfills 
every requirement for furnishing plate current for both 
detector and amplifier of your receiving set. 

It is neatly arranged in a heavy quarter sawed oak 
cabinet, with glass cover. The binding posts are clearly 
marked with the voltage output. 

Positive in operation and one of the biggest advances in 
radio today. . 

At your dealers, $50.00 

KELLOGG SWITCHBOARD 8 SUPPLY COMPANY 
1066 W. Adams Street, Chicago, 111. 

"Rolls Royce" Radio Tubes 
Like their name significant of QUALiTY. A powerful and durable 
tube that will greatly improve reception. Increases range and volume 
with a maximum of clearness. 

i Our direct sales plan enables you to buy "Molls Royce" at the low- 
est possible price. 

Type 200 5 Volts, 1 Ampere Detector Tube 
Type 201A 5 Volts, 25 Ampere Amplifier and Detector 
Type 199 3 -4 Volts, .06 Ampere amplifier and Detector 
Type 199A 3 -4 Volts. .06 Ampere with Standard Base 

amplifier and Detector 
Type 12 Ph Volts, .25 Ampere Platinum Filament 

Amplifier and Detector 

ROLLS ROY 
"The Rolls Royce 

of :Radio Tubes" 
Type 202 

ALL TYPES $ 2.50 
b Watt, Transmitters, $3.00 

EVERY TUBE GUARANTEED 
to work iu Radio Frequency, especially adapted for Neutrodyne, 
Reflex nail Super- Hetrodyne Sets. 

Shipped parcel post, C.O.D. Wizen ordering mention type. 

ROLLS ROYCE TUBE CO , 
21 Norwood St., Dept. N Newark, N. J. 

Increase tiour Rande 

Springfield 
Braided Wire 

O 
About 'h inch in 

circumference 

Ordinary 
Antenna Wire 

About 'á inch in 
Circumference 

From 15 to 100 per cent 
You can, with your present equipment. by using 
SPRINGFIELD 16- STRAND BRAIDED ANTENNA. 
Most wonderful wire for indoor loops. Its extra 
large surface -twice that of ordinary wire -enables you 
to get greater distance and clearness. 
125 feet in your attic. in strands 3 feet apart, give - 
better results than 150 feet of ordinary wire outdoor,. 
Write for free booklet. 
At dealers -or send us $2.50 for 100 feet. 
Dealers and Jobbers -write for prices and ternis. 

SPRINGFIELD WIRE & TINSEL CO. 

1- 67A Taylor St. Springfield, Mass. 
New Ycrk 051ee: SI E. 42nd Street 

Tel. Vanderbilt 5090 

ySprinOdield 16 Strand Braided Antenna 
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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cern itself with such interference is to be 
considered. 

In the interest of the international activ- 
ities of our amateurs and the pride of their 
transmissions to foreign countries, the Gov- 
ernment plans to open the question of assum- 
ing identifying call letters, without interfer- 
ing with international regulations. Until re- 
cently, amateurs did not come into world -wide 
prominence and their call letters prefaced by 
a numeral. designating their national district. 
were considered sufficient. But now that 
their messages carry to Europe, as well as 
to Canada and Mexico and other neighbor- 
ing countries. it is apparent that 6KW is no 
longer an identification for the Cuban sta- 
tion ; J. H. Hadley of San Francisco also 
uses 6KW. Canada uses numerical calls for 
its amateurs, and so does Mexico. The Lon- 
don station 2L0 is well known over here and 
yet we have a station 2L0 owned and oper- 
ated by Nelson Dunham of Highland Park, 
N. J. 

The Log of a Lightning 
Jerker 

(Continued front page 506) 

for about three weeks, I boarded a train for 
Portland and arrived in time to spend Christ- 
mas at home. After the holidays I decided 
to explore the other side of the world and 
did so quite thoroughly aboard the S.S. West 
Keats. I made eight trips to the Orient on 
this vessel and among the many ports at 
which we touched were Yokohama, Kobe, 
Shanghai, Tsing -tau, Chee -foo, Taku, Tien - 
tain, Ching -wang -tao and Darien in Japan 
and China, and Manila, Cebu and Ilo Ilo 
in the Philippines. 

Tiring of life on a freighter. I began 
looking for new thrills for my jaded and 
world -wise self (Hi!). Was offered a po- 
sition at a big salmon cannery in Alaska 
and took it. My job was to operate the 
radio station, act as bookkeeper and store- 
keeper and tend the still that was supposed 
to supply the fishermen with alcohol for 
their cook stoves. (More Hi's!). At the 
end of the season I received an appointment 
as operator on the S.S. President Madison, 
which took me back to the Orient again. 

Thought I was fed up on passenger ves- 
sels with all their gold braid, brass buttons, 
uniforms and social functions, so with a 
hankering for a life of leisure and infor- 
mality that a freighter offers, I shipped on 
the S.S. Crosske3's. Guess I was spoiled 
all right for I had no more than set foot 
on her than I wished to be back on the 
liners again. One trip was enough. I sup- 
pose it was the spell of old Cathay, that 
"Land of Mystery and Romance," as much 
as anything that took me back to the East 
again, this time aboard the S.S. President 
Jefferson. Alfred Noyes must have felt the 
same subtle lure when he wrote : 

"Yost that have known the wonder ;one 
Of islands far away; 

You that have heard the Dinky bird 
And roasted in rich Cathay; 

You that have sailed o'er unknown seas 
To wood of Amfalttla trees 

Where craggy dragons play; 
Oh. girl or tt'oinar, boy or man, 
You've plucked the Flower of Old Japan. 

Ah. let its follow, follow far 
Beyond the purple seas; 

Beyond the rosy foaming bar, 
The coral reef, the trees. 

The land of parrots and the wild 
That rolls before the fearless Child 

Its ancient mysteries: 
Onward and onward. if we cat, 
To Old Japan. to Old Japan." 

What broke the spell, I think, was the 
sickening sights. the gruesome experiences 
of the terrible earthquake which we were 
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unfortunate enough to be mixed up in. Our 
job was carrying refugees to safety, but my 
particular job was to handle the enormous 
volume of traffic that we were called upon 
to get through. Over 14,000 words in eight 
days and under extreme difficulties. Then I 

thanked my lucky stars for the thorough 
fundamental training I got back at the old 
code tables in school, for we cleared it all 
in fine shape. 

My next ship was the President Grant, 
and in summing up I find that in all I have 
made 18 trips across the Pacific and back. 
I found time, along with sightseeing and 
other diversions, to study and take advan- 
tage of the splendid opportunities offered to 
observe the manners and customs of the 
peoples with which my calling brought me 
in intimate contact ; learned their business 
methods and managed to gather enough ex- 
perience in foreign trade and transportation 
so that tomorrow I am leaving on my nine- 
teenth trip to the Orient. 

This time I sign on, not as a radio oper- 
ator, however, but as a passenger, if you 
please. On one of my later trips I man- 
aged to establish connections that since have 
developed into an attractive offer to go to 
Manila in the offices of a large shipping and 
brokerage concern, so this voyage may be 
an extended one. 

Before "shoving off," however, I want to 
say that I'm for radio, first, last, and all 
the time, and that if any conscientious young 
man who adopts it as a profession, either 
for the opportunities for travel which it 
offers, or as an end in itself -if he will 
grasp and make use of this means of ad- 
vancement which is at hand, he may acquire 
a liberal education that will give him no 
cause to regret the fate which prevented 
him from attending college. 

-Abstract from "The Lightning Jerker." 

.1,.111111,,,,,1111,,,1111,1171,1111M111,,,,,,,,,,1,,,,,,,,,,,,,11/,,,,,,,,11,,,,,,,,,,,,,,,,,,,,,,11111,,,1. 

The Life and Work of 
Lee Deforest 

(Continued from rage 465) 

things mechanical and electrical from his 
earliest age. In later years, his memory 
remained clearer on such things than on 
other interests which might, logically, be ex- 
pected to occupy the mind of a healthy 
growing American child. As a case in 
point. Shortly after he was three years old, 
his father took him to view a demonstration 
of an early Edison tinfoil phonograph. He 
looked upon it with awe and asked many 
questions. 

FIRST PHONOGRAPH 
At the age of three such an interest (as 

well as the remarkable retention in memory 
of the occasion) is for the psychologists to 
work upon. DeForest remarks that this is 
possibly one of his earliest if not the earliest 
of his remembrances. The incident took 
place in Waterloo, Iowa, and while undoubt- 
edly many other incidents of equal or greater 
interest to a child took place, few if any 
of them are remembered. 

With a large number of children- almost 
all of them, in fact -an interest in "how 
it works" is demonstrated in connection with 
all the strange, new things with which they 
meet. This interest was strong in DeForest. 
However, living in a Southern town totally 
without the modern mechanical conveniences 
with which we are acquainted, he was not 
privileged to feed his imagination with the 
hosts of gyrating monsters which give the 
modern child so much pleasure. There was 
likewise a dearth of toys, and none of the 
mechanical variety. As a result, he fell 
back on the only possible outlet for an ever 
busy brain and body. 

There are any number of stories 
and tales of humorous practical jokes 
and weird pranks which have resulted 
from the imagination and energy of 
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Lefax 
RADIO HANDBOOK 

Bound Edition 
The Special (7th) Edition of the Lefax Radio Hand- 
book is now ready. 60,000 copies of the loose -leaf 
edition have been sold. The new edition is available 
in bound form. 

t 
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FOR $2 NOW 

WHAT YOU GET 
When you become an owner of a 

LEFAX RADIO HAND BOOK 
Authoritative facts on Radio. A 
complete book written by Dr. J. 
H. Dellinger, Chief of the U. S. 
Bureau of Standards' Radio Lab- 
oratory, and Mr. L. E. Whitte- 
more, of the Interdepartmental 
Radio Advisory Committee. 

You can also have complete in- 
formatio,, ou new Radio develop- 
ments, as they are learned, sent to 
you every month for $3.00 a year. 

3 A complete list of broadcasting{ 
stations, giving the information 
you want about each one. 

4 A reference and instruction book 
that will help you get better re- 
sults with your set. Bound with 
a fabrikoid Morocco grain binder, 
attractive and long -wearing. Pages 
that are extremely readable and 
well illustrated. 

When you order specify "Bound Edition" 

You get the loose -leaf Lefax Radio Handbook for $5.00 and all new, useful, authentic 
information free every month for one year. It comes to you automatically in printed, 
punched, page form. You can add the pages instantly, easily. 

Ask your Radio supply mau, stationer, or bookseller. 

LEFAX, Incorporated Publishers 
139 South 9th St.. Philadelphia, Pa. 
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TUNED 
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SUPER- HETERODYNE 
RECEPTRAD Super- Heterodyne parts 

are the product of proven engineering 
skill and long experience. When you use 
RECEPTRAD parts in the construction of 
your super -heterodyne you can confidently 
expect results worthy of the circuit. 

Ask to see the RECEPTRAD UNITS at 
your dealer's. Each Outfit contains 1 Oscillo 
Coupler (SW 21), 1 Tuned Filter Coupler 
(H 34), 3 RF 1716 Transformers, 1 Audio 
Transformer (AT 3), 1 Audio Transformer 
(ATX), 2 Bypass Condensers 1 Mf. (G 1000) 
and sells for only $53.50. The Greiff Super - 
Heterodyne Manual, a complete treatise, 
with layout and diagrams, $1.50. 

FREEComplete Blueprint No.1 of the 
Greiff 8 Tube Super if you send 
your dealer's name and address 

59 Bank St, 

MAZDA RADIO 
PARTS 

An End To All Radio Troubles? 
No, not yet. We can, however, eliminate one chief source 

11 of trouble. That's a big step forward. Our new 
Lock Grip, Triple Pull Socket 

solves the problem of tube contact. 
The resistance and capacity effects of this socket are so low that practically nothing is added to the ircuit. Study the sectional view and see how this wonderful socket works. 

Radio News Laboratory says of 
it, "Complies fully with all radio 
engineering principles." 
Made of genuine Bakelite. Con- 
tact springs are bronze, nickel 
plated. Neat and compact. The 
socket you have been looking 
for. Price $1.00. 

Other Mazda Radio Parts Which We Manufacture 
Condensers (6 sizes) 17 plate $2.50; 23 plate $3.00; 43 plate $4.00. Jacks (5 kinds), single circuit, 60e ; double circuit, 75c. Rheostats (3 types), graphite pile, $1.25. Filament switch, 60e. Qualitone horn, single or double $3.50. Potentiometers, 200 ohm, $1.25. Plugs (two types), Mazda Perfection, 60c. Contact Switch Lever, 30c. Consonlello Grand, a six tube tuned radio frequency receiving set. If your dealer does not stock Mazda Radio Parts, write us direct. 
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such children. DeForest seems to have been 
just such a child. 

What was to be of more importance was, 
probably, a tenacity. To those who hold 
strongly for heredity, it will at once be said 
that this trait was a direct inheritance from 
his pioneering ancestors. Possibly it was, 
anyway, he had it and a large supply of it. 

A point here may be the doggedness with 
which he maintained an interest in things 
mechanical in the face of his father's almost 
constant objections. Being a minister and 
having devoted his life to the ideals of re- 
ligion he naturally desired his eldest son to 
take up his work. 

The Rev. Dr. DeForest took no vigorous 
steps to change the course of his son's 
studies and interests until his tenth year. 
After he began, however, the two wills 
clashed often and long. In the end the son 
came off victor. 

"INVENTING" 
One of the first of these clashes came 

when Lee, as was a sort of custom for 
rainy days, lay flat on his stomach on the 
living room floor with a large sheet of 
paper, pencil, ruler and square "inventing." 
Upon such occasions he would repro- 
duce with great detail the mechanical con- 
struction of steam hammers, guillotines and 
other devices which he had read about in 
the "Mechanical Encyclopaedia." Sometimes 
he would not follow the designs shown, at 
others he would branch into a line of en- 
deavor for himself. It was upon one of 
these essays that he invented a perpetual 
motion. It was very simple, he thought. 
Consisting of electro- magnets, it worked by 
having metallic shields which alternately cut 
off and released the power of the lines of 
force. The notes on the device are en- 
lightening. One sentence says ". . . it is 
strange that after the years of toil used 
up by geniuses of the past in attempts to 
construct a perpetual motion that I, a com- 
parative youth, should succeed where they 
failed. . . . 11" It was not until he had 
read deeper that he learned of the magnetic 
law which obviously rendered this scheme 
inoperative. 
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rn1111111 Itu commis*. 

Paste a calliap.rart ter the hole on one .Id, and 
boleti tide to a sla-Inrh.hLa base by .`rip. oapr.1 at 
rnrh rod, the roUli. +ant +hmdd be ou it. uod.r 
ride. Then, I. it ilia a spare of half an iurh dirt' illy 
°err the pi t44 of the ropier., wind n1,on1 f,r.s 
tare, of sat.. *I{neulnteel nq,per wire aral I i..k 
Wading th.' ro,ntwn, aed keeping th^ Win' 
it, it.. ,ie'tii' as possible,. O.e too. tar lniei ,i.1 1 1 r 
wire are then led to two binding erne.. sad the 
Inetritomnl placed gdrargd.tealts, es iudn w it in 
the .-nl. 

,,:}: v -t,rt .....;i+i ,ey a 4.00(t?e 440, 

Ì` 

JUtT:e sa,ett Mo- ed`ssl+asat 

1'.,e c Ptxr+s,.Erte 

A galvanometer from DeForest's note book. 

Other times he would reproduce machines 
he had seen in his travels about the sur- 
rounding country and on trips he made in 
the company of his father, who traveled a 
great deal. Near Talladega there was a 
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large blast furnace. This received his at- 
tention a short time after he was taken to 
the town. 

One afternoon, while he and his brother 
with a couple of "figs" (as he always re- 
ferred to the Negro children with whom 
he played a great deal) started to a creek 
a few miles away ostensibly for swimming. 
On the way, in order to take a short -cut, 
they walked down to the railroad right -of- 
way. A few miles out of town they passed 
a blast furnace in operation. The remainder 
of the diary entry for that day is given 
over to an exposition of the wonders of 
the blast furnace. This same smelting plant 
is the cause for many entries and for one 
accident in which he might easily have 
broken his neck. 

This episode proved so interesting that he 
could not confine the copying and repro- 
duction of the new mechanical wonder to 
paper. With the help of his younger brother 
he constructed a replica of the furnace. A 
large, battered ash -can constituted the body 
of the fire -pot, while an elaborate pine super- 
structure served as flue. Most of the time 
the furnace was in operation the two young- 
sters were busy keeping the flue from pass- 
ing on with the charge. The furnace oper- 
ated successfully, however, and poured forth 
a small quantity of molten lead which elicited 
shrieks of delight from the youngsters. The 
delight was comparatively short -lived, how- 
ever, for the forced air draft for the flame 
was supplied by a chimney bellows which 
also happened to be an heirloom of several 
generations standing of the DeForest fam- 
ily. The youngsters were more careful of 
the chimney than they were of the air draft 
with the result that a supply of crude metal 
ran back into the bellows, leaving it a total 
loss. 

The blast furnace fell terribly in prestige 
after the sons had had a long and epoch - 
making conference with their father in his 
study. At least, it was removed from the 
back yard shortly after and never again put 
in an appearance. 

EXACT KNOWLEDGE 
As with the blast furnace. nothing seemed 

to interest Lee unless he could examine it 
thoroughly and find out exactly why 
it worked. 

Sometimes, as in the case of the blast 
furnace, he did not thoroughly assimilate 
the facts concerning the piece of apparatus 
at his first view of it. In such cases he re- 
turned to the machine again and again in 
an attempt to master it, finally achieving the 
desired result. 

It could hardly be said that he was greatly 
imaginative. Rather he gained his ends by 
hard work. There is hardly a case of his 
meeting a new theory or idea and mastering 
it immediately. His mind simply does not 
work that way. He takes it slowly, piece 
by piece, and with the mastery of the detail 
reconstructs the whole. 

This is clearly shown by his first encoun- 
ter with a locomotive. In the town near 
which his father's school was located he was 
at the station one day when a train arrived. 
Of course, he understood the theory of the 
steam engine, but its application to a loco- 
motive with reversing gears and the jux- 
taposition of air brake cylinders and oiling 
adjuncts floored him. There followed sev- 
eral trips to town. 

Finally, after many studies of the thing, 
while the engineer was oiling up or the 
baggageman exchanging jokes with the sta- 
tion master, he saw it all. Immediately he 
started for home on a dead run crying under 
his breath, "I'm so happy, I'm so happy." 

A few days later, the DeForest back yard 
saw another monster worse than the blast 
furnace bloom into existence. It was a com- 
plete replica (as complete and workable as 
could be made with the aid of pine boards, 
barrels, hand saw and hammer) of the loco- 
motive including the all- important reversing 
gear. 

Before You Build 
that radio Set 
Everybody wants to get the most from the Radio Set he Builds 
or owns. There is a certain pleasing satisfaction when broad- 
cast is received clearly and with great volume at all times. To 
assist Radio Set builders who want to get complete satisfaction 
from their receivers at all times CONSRAD has compiled some 
very valuable data. Data that will help in many ways and in 
many places. 

PACKET E 

PATTERN No. 2 

PACKET C 

PACKET A 

Radio Amateurs Practical Design 
Data 

A complete simplified, practical compilation of the following: 
Measurement Charts, Special Hartley and Navy Circuits for 
Receiving Sets, Five Watt Transmitter, Reinartz Tuner, 15 

Watt C.W. Transmitter, Wavelengths of Inductance Coils, 
Two Speçial Tables of Oscillation, and Chart of Antenna 
Characteristics. Contained in a handsome folder size 9x12. 

PRICE S0c Prepaid 

Detector and Amplifier Units 
An interesting, valuable method of construction showing clearly 
and simply how to make efficient Vacuum Tube Detector and 
Amplifier Units to be used with any type of receiver. Folder 
contains two four page instruction sheets and three blueprints 
11 "x16" covering every detail in the making of Detector and 
Amplifier Units. 

PRICE SOc Prepaid 

All About Aerials 
The Aerial is a very vital part of any radio receiver and to 
know which are the most efficient for the various types of 
receivers is a great help to any constructor. The CONSRAD 
folder on aerials is complete, giving diagrams and illustrations 
of the various types of aerials, their value and their application. 

PRICE 50e Prepaid 

Radio Broadcast Map 
Completeness is the predominant feature of the CONSRAD 
broadcast map. Not only does it show the accurate location 
of broadcast stations in the United States, but it is arranged 
so that you can accurately measure the distance of any station 
from your home. It is printed on cloth so that you can tack 
it on the wall and keep it in sight at all times. It will not tear 
under usage and remains ready for use at all times. 

PRICE 50c Prepaid 

Build Your New Receiver Via "Consrad" 
Your pick of Radio books, patterns or diagrams on more 
than 150 of the Practical Radio Receivers in use today, 
compiled by the foremost radio authorities in the country 
and every one authentic, complete and practical -also books 
and literature on the care and operation of every part of 
your Radio Set. 

AT ALL RELIABLE RADIO DEALERS 

The Consrad Company 
233 Fulton Street New York City 

"RADIO'S FOREMOST PUBLISHERS" onsra 
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The Real 
Thrill 

of 
Radio 

Programs 
from 

Distant 
Stations 

WHEN you own a Radiodyne you can listen in on programs thousands of 
miles away. Jazz music from Chicago -speeches from Washington - 

opera from Boston -"Hits" from Broadway -news from "The Coast" -your 
Radiodyne brings them to you no matter where you live. 

Gets Wonderful 
Results With 

60 Foot Aerial RAdiodyNE 
"I am using a 60 foot outside aerial and the 
results are wonderful. I use no ear phones. 
Am reaching from coast to coast with a loud 
speaker." 

Works Just as 
Well Without 

Loop or Aerial 

"With a 30 ft. wire lying on the floor we 
heard 32 stations in one night including 
Omaha. Newark, Atlanta and Ft. Worth on 
loud speaker, clear and distinct." 

Harry Herz, Milwaukee, Wis. H. N. Walker, Detroit, Mich. 

)trite for illustrated /older which describes the R.4D!ODYNE in 
detail. Every radio /an will be interested in this new type receiver. 

WESTERN COIL & ELECTRICAL CO., 314 Fifth Street, RACINE, WIS. 

e RESAS 
TONE A DYNE 

?/ie set with the 
,lone o dulator' 
.Y. V. V . Y.Y.Y. V.Y. 
RESA 

112 Chambers St., N.Y. C. 

F you are a lover of music 
perfectly reproduced, then 

you have been waiting for 
the RESAS Tone -A -Dyne. 
The Tone -A -Dyne is the 

only set built today with a Tone 
Modulator. 
The RESAS Tone -A -Dyne, "the 
set with the tone modulator," 
enables you to vary the tone 
strength to suit your tastes. No 
longer is it necessary to listen to 
blaring loudspeakers. 
The RESAS Tone -A -Dyne has other ex- 
clusive features. It is a five tube receiver, 
exceptionally well designed, non -radiating, 
ultra selective, has simplified control, en- 
closed in a beautiful mahogany cabinet 
and absolutely guaranteed. A wonderful 
value at S78 
Write us at once for Booklet RA! 

DEALERS & JCGBBERS WRITE! 

ONE THOUSAND AGENTS WANTED 
WE want one thousand agents to sell subscriptions to RADIO NEWS. SCIENCE & IN- 

VENTION, PRACTICAL ELECTRICS and MOTOR CAMPER & TOURIST. We will 
pay a generous commission for this work and help you in every way. Our four publications are 
leaders in their fields, ready sellers and this is an offer well worth your while. A few spare hours 
a day will bring you a handsome return. Write regarding our proposition at once and be the first 
one to get started in your vicinity. 
EXPERIMENTER PUBLISHING COMPANY 53 PARK PLACE, NEW YORK 

Radio News for October, 1924 

This slow thoroughness follows through- 
out the whole of his life. With it, and 
possibly very much to his advantage, was an 
orderliness imbued by early training which 
worked constantly to make him a success. 

The beginning of this orderliness-pos - 
sibly it might better be called standardizing 
of routine -was, like most of his other 
characteristics, noticeable from earliest child- 
hood. His father insisted that each of the 
children should perform a certain amount of 
the chores daily and that they . take part in 
some sort of athletics. Day after day his 
journal carries the entry for splitting the 
kindling and currying the family horse. The 
only deviation comes when the horse got her- 
self particularly dirty and caused him to 
write a tirade on her condition. 

A TEMPER 
He seemed to have quite a temper then. 

His first job after arising was the care of 
the mare and he always wrote the journal 
entries just before retiring. The twelve or 
fifteen hours lapsing between currying her 
and cleaning the manger had no effect what- 
ever in softening his wrath when the job 
was unpleasant. There was no burst of tem- 
per. To the contrary, he did the work and 
harbored his choler for the rest of the day. 

These duties bestowed upon him by his 
father he never questioned. In just the same 
fashion he dici not question any part of his 
father's religious dogma until years later. 

Religion played an important part in his 
early life. There was church every Sunday 
in which he took an active part. Those who 
are acquainted with the South of the period 
know the very important part dogmatic re- 
ligion played in the social fabric of tilt. 
times. After he passed the age of thirteen 
religion forced itself more and more into 
the foreground of his thinking, chiefly 
through the rigorous religious home life he 
led. Every Sunday afternoon was given 
over to reacting the Bible and there was 
family prayer each morning. Before retiring 
he read the Bible. 

As he grew older, the loneliness of his 
life forced him -not particularly against his 
will -into deeper and deeper study of his 
chosen line. From the time of adolescence 
until he entered prep school his reading 
became more and more constant and his ex- 
periments more and more pretentious. Novels 
formed a very small part of his interest. In 
fact, the only one mentioned in his notes or 
correspondence (which was extremely large) 
is the "Tale of Two Cities." 

He read with delight, however, all of 
Cooper's "Leather Stocking Tales," his Sea 
Tales, and stories of Colonial history. 

The mechanical illustrations of the 
dictionary were discovered and they gave no 
little interest. The library of the school con- 
tained very little along physical or electrical 
lines except a scientific journal (Scientific 
American) and the Patent Office Report. 
These he read with avidity, making notes of 
interesting facts he found in them. 

The Companion ran a large premium 
list. One item given about the time De 
Forest was fifteen years old was a complete 
electroplating outfit. It could be procured 
with a number of subscriptions to the maga- 
zine. He decided to get it and started his 
subscription campaign. At first the results 
seemed sanguine but soon he had exhausted 
the list of his friends and was forced to 
go out among the "Rebs" for his soliciting. 
The territory around Talladega was one of 
poor culture and not at all wealthy. The 
going was hard and finally, in order to 
obtain the set. it was necessary for him to 
save pennies and dimes to assist the credit 
received from the subscriptions. 

After receiving it he immediately began 
tests. Power was furnished by home -made 
primary cells. 

After the outfit was in working order he 
took his revenge on the people who bad 
refused to take subscriptions. They wanted 
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Announcing a new Circuit by the eminent research engineer 
J. T. ROFFY 

Circuit No. 7 has the greatest radio frequency amplification over all other known hook -ups. The 
voluminous long distance reception. clarity of tone and simplicity of operation is unexcelled. This 
circuit functions successfully and in fact is recommended to be used with dry cell tubes making a portable 
set 7 by 7 by 18. The extremely low A and B battery consumption tends to minimize operating ost and 
radiation is practically nil. 

,411 
:rv 

ROFFY CIRCUIT 7 
TUBES UV 199 OR 2OIA 

ROF Ft 
CIRCUIT 7 

STAGE 2 

RHEA 

Build set reading right to left. Use voltmeter by adjusting main 
rheostat to three volts for -99 tubes and four and one half volts 
for -01A tubes. List of parts : stages 1 and 2 Circuit No. 7 

POFFY 
CIRCUIT 7 

STAGES 

20' 150 

ROFFY Transformers, two standard 23 plate condensers, the 
usual grid leak -grid condenser combination, two audios one plain 
and one vernier rheostat. 

The new Roffy transformer for Circuit No. 7 will tune sharply over the entire wave length range of approximately 
200 to 600 meters with the use of a 23 plate condenser; operates on any length of aerial; neither negative balancing 
nor by -pass condensers are used. The experimenter and dealer assembling sets will find this circuit simple and in- 
expensive to construct. PRICE - - - - $6.00 Each 

Correspondence invited -detailed information without charge- transformers unconditionally guaranteed. 

Manufactured by STAMM- LAWSON RADIO MFG. CO., Upland, California 

il uuIIIIIIIIUIIUUIUIIIIIIItuiii IIIIIlÌb! 

01.110111111111111111111111111111 1_11 ;,1111,11111,1111111111 
111111,111 11[011 1111111 

11,,,_ nn1nllqtql,p1,11 1" ;:1 

RADIO! 
RECEIVING 

The principles. fundamentals and actual 
practice of Radio Receiving are combined 
in twenty lessons in this handsome text- 
book on Radio. 
For the man who is interested in Radio 
enough to grasp the full value of this 
wonderful new Science that is more and 
more each day coming to he the most 
amazing new industry in the world. 
Everything is explained and simplified. 
A wonderful book to have on hand 
when questions come up on Radio Re- 

ceiving. 

RADIO! 
WIRELESS COURSE 

210 LESSONS 
ÿ 

s.GERNSBACK 
ALL(ARBOURA 
Ei'H.W.SECOR, 

EXPFRIMZUroIMISHING 0.11 

BROADCASTING 

Transmitting with all basic fun- 
damentals is also included in this 
handy textbook. It gives you an 
insight on how broadcasting is 

carried on from the broadcast 
stations giving all information 
and principles simplified and ex- 
plained in every -day language. 

"The Standard Radio Textbook" 
By S. GERNSBACK, A. LESCARBOURA and H. W. SECOR 

Size 6 x 9 inches. 2b4 Pages. 500 Illustrations. Binding De Luxe. Semi- Flexible 

Leatherette cover. Genuine Gold Stamped, round covers, red edges. 

PRICE $2.50 

EXPERIMENTER PUBLISHING COMPANY, Inc, 
53 PARK PLACE NEW YORK CITY 

.. 
. 
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Performance 
plus Beauty 
Choose your panel for its insu- 
lating value as well as for its 
appearance. 

MAHOGANITE 
Radion Panels 

give you both the supreme insu- 
lation and the beauty of polished 
mahogany. For Mahoganite is 
not a surface finish but a mate- 
rial which extends from one 
side of the panel to the other. 

21 Stock Sizes 
Mahoganite and Black 

6 x 7 

6 x 10% 
6 x 14 
6 x 21 
7 x 9 
7 x 10 
7 x 12 

7x14 8x26 
7 x 18 9 x 14 
7 x 21 10 x 12 

x 24 12 x 14 
7x26 12x21 
7 x 30 14 x 18 
7 x 48 20 x 24 

Look for this stamp 
on every genuine 
Radion Panel. Be- 
ware of substitutes 
and imitations. 

RADION 
9he Supreme Insulation 

PAN ELS 
Dials, Sockets, Knobs and Insulators 

At All Good Radio Shops 
or write to 

American Hard Rubber Co. 
11 Mercer St. New York 
See our exhibit at the FIRST RADIO 
WORLD'S FAIR, Madison Square Garden, 

SEPTEMBER 22 -28th, 1924 

. .. MAO' r' ix.- rlll.' I. TTlatr. . 

Aso rkrtrir bat fir, , ,tnn, ruonah ht nun s_swat!, 
rlrtlrk 14H or p, tut. o...trie rnllrood, ran be easily 
eouetr.r d a. fall.,. : - 

T:.k fwr o..o. ,- dr:nl.las .1...ot.1. ts, stet 
then, threcinart-rg full o th. o-,: r. Into 
pat a tshl.- :lew,.rf t .d .ul. 
plin, ...dd, tie It cat f-or 
pk at ..a1 :,t..:, ' half half 
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4hr...eh the wood, sod malt the mend on the 
apposite silk. If this terra to Laplonl, h o cull would' 
e. what Is terhnleslly termed ahoroHrrnitr.t, toot 
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Wtww-s It and the wad nn runt, From width tilt 

sti.0 boss been esnd,tlly *erpat, of a .Wall 
sin. The wire should I. in g.tod contact. 

rh the tu, -fps nod Wetter way would be to solder 
lostelher. Twist IN- outer ends of the. wires 

aloe Is No. I and .ey,prr N., Y together. no. 
seem. dth slur No. t sod capper No.:1, and is 
Tb. gybes fn.. tapper No I and One No. 4 ara 

sfrisse with the belt or oilier part of apparatus. 
tat, Who 0.4, the tnrtsb ..houll he removed 
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DeForest's first battery. 

spoons and silverware plated as they had 
seen some of their friends' plated and they 
must needs take them to DeForest. 

It was with this outfit that he made his 
first dollar. 

Here it might be interesting to note that 
he was always practical. With every new 
idea, new discovery, the question of practi- 
cality always thrust itself before him. With 
all his experiments he sought to find a prac- 
tical purpose for which to use them. 

After the advent of the electroplating 
apparatus other electrical experiments fol- 
lowed swiftly. There was a horse -shoe 
magnet that was really worthy of its name 
since it consisted of a real old, rusty, horse- 
shoe around the two legs of which were 
wound the necessary wire. 

Then followed in rapid sequence the con- 
struction of a compass and galvanometer. 
The obliging college druggist furnished the 
case for the compass which took the form 
of the well known round pill box. The top 
of the box was removed and faced with 
glass. One of his mother's needles went to 
support the magnetic needle which was a 
piece of main- spring cut from an old clock. 
After the compass was completed, the 
wire came off the horse -shoe magnet and 
was rewound upon two supports for the gal- 
vanometer. The compass was placed be- 
tween the coils and the addition of two 
wood screws for binding posts completed his 
first measuring instrument for electrical cur- 
rents. 

At the age of thirteen, DeForest's bent 
for electricity was well established -so well 
established, in fact, that his father began a 
sort of counter campaign in favor of the 
ministry and the classics. As a result of 
this campaign. Lee wrote his father a long 
and elaborate letter, painfully executed on 
his father's early typewriter, stating in un- 
equivocal terms that it was his desire to 
follow his natural inclination to take up en- 
gineering and invention. 

There is no indication in the facts known 
which would show the inception of this 
desire to invent. It was natural and evi- 
dent from the. first unfolding of his mind. 
It certainly must have been natural. It is 
hardly remarkable, however, since the his- 
tory of the world's geniuses all followed an 
almost identical course. 

(Continued on page 592) 
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POLLARD 
LOOP 

Distance and Clarity of Reception 
Elimination of Interference 

Convenience in Transportation 
Operates on all Broadcasting Wave Lengths 
Braided Pure Coper Wire Gives Maximum 

Efficiency with Super Heterodyne -Reflex and 
Radio Frequency Amplification 

Some POLLARD Points 
Solidly constructed brass hinge with slip joint 

held in place by automatic latch to insure prop- 
er tension of wire when in use and relieve strain 
when folding for transportation or setting up. 

Wires pass through hard rubber -no contact 
with the wood; consequently perfect insulation 
and no current losses. 

Double spiral winding insures maximum effi- 
ciency and directional qualities. 

Frame and base satin finished mahogany. All 
metal parts heavily nickel plated. 

Retail Price $10.00 
Sold to the trade through recognized jobbers. 

Dealers -Write for circular and terms, and if 
your jobber cannot supply yon, we will serre 
you direct. 

Radio Fans -If you wait the best loop you 
ever saw and your dealer is not sufficiently wide 
awake to supply you, send us your order with 
check or money order and we will mail direct. 
charges prepaid, to any point in the U. S. 

Pollard Bros. 
4036 N. Tripp Ave., Chicago, Ill. 

Radio Cabinets 

Prompt shipment on stock sizes. Made to 
order cabinets given special attention. 

Prices upon request 

YOUNG MFG. CO., 
725 N. Second St., Beloit, Wis. 
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WASHINGTON RADIO ENGINEER 
PROVIDES INVISIBLE AERIAL 

FOR PATRON 
One day a Washington telephone sub- 

scriber and a fan called WCAP and re- 
quested the services of a radio engineer ; one 
was sent to his house immediately. 

The subscriber, who had just moved into 
a new house, desired an invisible aerial. 
The expert asked why he did not use an 
inside loop. He was informed that, although 
the set might operate well with a loop an- 
tenna. the owner desired maximum distance. 
and consequently wanted an outside aerial. 
"But." he admonished, "it must not show: 
this house is the pride of both myself and 
the architect and we do not want unsightly 
aerials overhead." 

Realizing the impracticability of installing 
a real aerial without its showing, the engi- 
neer climbed to the roof to look over the 
arrangement of the eves and chimneys, hop- 
ing he could so string an aerial that it 
would not be seen from the street below. 
He soon found this impossible. Ready to 
give up. he was crawling down over the 
gutter. when he made a discovery. He des- 
cended. inspected the down spout and gut- 
ters all aroun4 the house, then climbed back 
and soldered the lead in to the down spout. 
Inside. he hooked up and tuned in several 
stations with fine results. He called the 
owner. who was delighted and wanted to 
see the aerial. 

"There isn't any," replied the expert. 
"You have a very fine copper gutter, com- 
pletely insulated from the house by a slaty 
roof, and other non -conductors; even the 
down spout leads into a terra cotta pipe, so 
I soldered a lead in to the down spout just 
outside your library window, and there you 
are. Incidentally, it's probably the first 
invisible aerial," he added. 
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Reason No. 1 
for Specifying 

SINGLE HOLE MOUNTINT G 
T 

I 1 1 
SUPERIOR CONDENSERS 

Single Hole Mounting 
THE only Condenser that requires the drilling if 

just ONE hole. You can't spoil the panel. No 
possibility of mounting screws pulling plates out 

of alignment. All Types of "RATHBUN" Condensers 
(except the No. 3 Plate Vernier) are interchangeable 
in the same hole. Alterations in the circuit are thus 
made extremely easy. "RATHBUN" Condensers in- 
corporate every possible improvement so far developed 
by scientific research in the principles of Variable 
Condensers. Minimum amount of pure Bakelite used, 
consistent with strength, to insure low dielectric loss. 
No current through bearings. In Combination Types, 
vernier and main rotor shafts absolutely independent, 
impossible for one to move the other. Non -Magnetic 
material used exclusively. 
There is no such thing as a Condenser being just as 
good as a "RATHBUN" without these important ad- 
\ antages. 

RfHBu`N 
á'F'C . i 

ATPE 
CN0J 

SrowNN 

For Your Protection 
Look for this moulded seal appearing on 

every original Single Hole Mounting, Low - 
Loss, unconditionally guaranteed Condenser. 

Prices 
Prices on 3 to 43 Plate Types $1.00 to $6.00 

RATHBUN MANUFACTURING CO., INC. 
J.4MESTOWN, NEW YORK 

BORING ONE HOLE 

INSERTING SHAFT 

ADJUSTING NUT 

SHOW° 

"WHERE THE RADIO WORLD MEETS" 

3rd Annual National Radio Show 

Grand Central Palace 
Main and Mezzanine Floors 

November 3rd to 8th, inc. 

BIGGER THAN EVER :: BETTER THAN EVER 
MORE EXHIBITS THAN EVER 

All the latest radio developments. 
Something new and interesting every minute. 

Sensational features and special programs every day. 

AT THE THIRD ANNUAL RADIO SHOW -NOV. 3 TO 8 
Under the Direction of the 

AMERICAN RADIO EXPOSITION CO. 
522 Fifth Ave., New York J. C. Johnson, Manager Tel: Vanderbilt 0068 
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Get Directly 
at Them 

Are the contacts in the 
sockets of your radio 
set easily accessible for 
ordinary and necessary 
cleaning? 
With Na -aid DeLuxe Sock- 
ets in use you need neither 
sandpaper or an extra reach 
to keep contact strips and 
tube terminals bright and 
clean. 
Just rotate the tube three or 
four times. Instantly the 
dual -wipe laminated contacts 
remove corrosion, making a 
bright perfect connection. 
This action is on the side of 
the tube terminals away from 
the soldered ends. "It's the 
contact that counts." 
Make your Superheterodyne set 
free from socket trouble by using 
Na -aid De Luxe Sockets. 
Sockets and panel mounts for all 
tubes. Prices 35c to 75c. Send 
for catalog. 

ALDEN MANUFACTURING CO. 
Dept. K SPRINGFIELD, MASS. 

Keep 
Contacts ; 

Clean, '1 

NAI-AL 

His course was well defined before the 
writing of the letter mentioned above. After 
that, the matter was practically settled and 
his schooling was regulated accordingly, in 
as far as the curriculum of the schools he 
attended permitted. 

While his education continued in Alabama 
there was little outlet for his mechanical 
activities. He continued reading such jour- 
nals and books as he could find with the 
result that he definitely decided to become 
an electrical engineer and inventor long be- 
fore he completed his other plans for prep. 
school. And always, when he mentioned his 
occupation as engineer the "inventor" was 
joined with it. 

His development was rather lop -sided all 
during the period he spent at home. Al- 
though he took many trips with his father 
to all parts of the country, there was little 
in then save a glorification of what he 
constantly encountered at home. A continual 
round of religion and the classics sand- 
wiched, here and there, with some enjoyable 
scientific adventure, formed a large part 
of his routine. Throughout it all, however, 
lie was seldom recalcitrant. There seemed 
to be in him a veneration for the family 
with his father at its head which forbade 
hiin questioning the system. 

One instance of his resenting it is shown 
clearly (and it is practically the only one). 
It was his last year at home before entering 
prep. school and his father insisted on his 
learning the fundamentals of Greek. 

This decisoin brought forth a tirade that 
lasted for weeks. It was not shown pub - 
lically, however, being confined entirely to a 
diary. 

He had several conditions to make up 
before his entry for the class of '93 could 
be made at Mt. Hermon, Massachusetts, 
Preparatory School, and so the months fol- 
lowing were crowded full of work. It was 
his plan to finish the course at Mt. Hermon 
in two years, with the assurance of credits 
he gained through the tutelage of his father. 
This he did successfully and with extremely 
good grades. 

FOURTH CELEBRATION 

The South did not observe the Fourth of 
July in those days. The DeForest family 
being good Yankees, however, felt in duty 
hound to make the usual noisy celebration of 
their country's independence. No fireworks 
were obtainable in Talladega, so it devolved 
on Lee to manufacture the greater part of 
the family's pyrotechnical display. Some 
Roman Candles and pin -wheels were imported 
from the North and, with the assistance of 
a handful of shot -gun shells and a few 
fruit tins, the day was celebrated properly. 
During the day preceding, Lee repaired the 
flag pole at the college and made one for 
his home. On the morning of the Fourth 
flags were flown at both places. 

As he returned from hoisting the one atop 
the college cupola a bunch of the "nasty 
little Rebs" gave chase. speeding him home- 
ward, so he arrived with lots of time before 
breakfast. 

It was on July 6, 1891, that he left his 
home in Talladega for Savannah. Ga., and 
thence by boat for Boston. In Savannah, 
while waiting for the boat, he used his time 
in observing the various wonders of the 
wharves and the vessels anchored there. 

During the voyage of the City of ?flacon 
DeForest kept a full account. It reads almost 
like a ship's log. Very little attention is 
given to passengers or other incidents. It 
consists almost wholly of details of the 
ship's action. In getting out of the harbor 
of the Savannah River, the vessel became 
grounded on a bar and it was necessary to 
call tugs to pull her off. The process is 
given in detail in DeForest's account. 

On arriving at Boston, his first visit was 
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You needn't be afraid 
to tackle the most com- 
plicated set when you're 
equipped with Stevens 
Special Tools for Radio 
Builders. These helpful 
little labor- savers enable 
you to accomplish the 
"impossible" with ease 
and speed. 

STEVENS PANE L 
CUTTERS cut true, clean 
holes through hard rub- 
ber or bakelite. in three 
sizes, for peek holes, 
socket holes or fitting 
bezels: X ", 75c; 1 ", 85e: 1% ", $1.00. 

STEVENS BEZEL BEADER, a beauti- 
ful tool that cuts a full, smooth bead in 
peek holes, just like manufactured sets. 
Does not chatter. In two sizes: 3 ", 
$1.75; 1 ", $2.00. 

Stevens SPINTITE Wrenches 
Enable you to get into confined spaces 

and spin every nut tight as if soldered. 
No more fussing with pliers. Time and 
temper saved. Fans everywhere enthusi 
astio. 

For HEX NUTS. Set 
T -71. Three most DODUiar 
sizes, ?i." 5/16 ", 3íl ", 
in box, 51.00. 

For ROUND NUTS. 
Set T -825. Three aloes. 
5/16 ". % ". 7 /1e ". ta- 
pared to St all round 
radio nuts, in riez, 

If your dealer doesn't 
carry Stevens Tools. 
write us direct. Ask 
for Catalog 24 describ- 

ing all the tools. 

Stevens & Co. 
Toolsmitlis since 1899 

375 Broadway, New York 

L Sievens 51.7.uP OTools, 

SEND NO 
MONEY 

Save x388o 
Take advantage of the great saving we offer 
on the genuine world-famous, ball -bearing. 
long wearing L. C. Smith Typewriter. Late 
model machines, standard size, up -to late in 
every way, at remarkably low prices. 

TEN DAYS, FREE TRIAL 
Test it thoroughly -no obligation. 

A YEAR TO PAY EÁ Y TERMS 
Guaranteed Five Years 

We do the most perfect and highest alas Job of rebuilding known to 
the typewriter industry, Our machines do perfect work and last for 
years and years. Just hke new.The L. C.Smith is the easiest machine 
tooperate and you caneasily type your own letters. Complete lessons 
on [ypewritin also our 5 Year Guarantee With eve machine. 
FREE_ S d today for Free Booklet of Valuable Typewriter 

Information, Big Catalog and our Special Offer. 

SMITH TYPEWRITER SALES CO. 
237-360 East Grand Avenue Chicago, Minot! 

I MAKE THE BEST CHOCOLATE BARS 
Mints and Chewing Gum. Be my agent. Everybody 
will buy from you. Write today. Free Samples. 

MILTON GORDON. 262 Jackson St.. Cincinnati. Ohio 
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No. 65 Audio 
Transformer 

No. 95 Variocoupler 

Variable Condenser 

"Guaranteed by Federal" 
THE famous Federal No. 65 Audio Frequency 

Transformer and over HO other standard radio 
parts now bear the Federal ironclad performance 
guarantee. 

If you want exceptional tone beauty, selectivity and 
distance range in your home assembly, insist that 
each part bear the Federal Guarantee. 

.4 Book "The Radio Work Bench" aids you 
in avoiding construction pitfalls. Sold by 
Federal dealers -25e- Canada 35c. 

fiend 
Telephones 

Look for this sign. 

Boston 

New York 

Philadelphia 

Pittsburgh 

Chicago 

San Francisco 

Bridgeburg, Canada 

FEDERAL 
TELEPHONE AND TELEGRAPH CO. 

Buffalo, N. Y. 

aerate 
StandardRATI O Products 

ti 
¶1'ILeDAY-FAN Set HasMadeItîMark 
When the Model OEM, DAY -FAN receiving set, was 
placed on the market it met with instant approval. 

Its ease of operation, clearness of tone, appearance, and 
all around performance stamped it as one of the outstand- 
ing achievements in the radio field this year. 

You don't have to know anything about radio to operate 
this set. Even a child can tune in the station desired. Full 
instructions are sent with each set. 

Thoroughly satisfied users, many of whom were formerly 
radio "doubters," testify to the excellence of both the 
OEM -7, four tube set, and the OEM -11, three tube set. 

C7Ite DAYTON FAN and 
MOTOR COMPANY 

DAYTON-OHIO 
Manufacturers oft* Grade Electrical - 
Apparatus for Over Thirty five Years 

DAYTON FAN & MOTOR CO., 
Dayton, Ohio. 

Without obligation, send me complete informa- 
tion on your Model OEM receiving sets. 

Name 

St. & No. 

City State 

Model OEM-7FourTubes 498 
Model OEM-Il ThreeTicbes -$90 
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Startling 
Improvement 

Really marvelous are results you 
get with a super- heterodyne receiver 
built around the new Liberty R-40 Kit. 

It widens the range of your outfit, 
greatly increases the number of sta- 
tions you can get and its tones are so 

clear they make you wonder. Sta- 
tions 3 -5 meters apart can be sepa- 
rated. You double your enjoyment of 
radio with a correctly designed super- 
heterodyne. 

Write to us for illustrated descrip- 
tion, blueprints, and data. Sent FREE. 

Build or Rebuild 
It is easy when you have our simple 

yet complete plans, blue -prints, etc. 
No uncertainty when using our data. 
You can build an exact duplicate of a 
tried and proven laboratory model. 
We show you how. Get our FREE 
instructions and see for yourself. 

Five years' successful experience. 
Now filling important Government 
contracts. 

All Liberty units are balanced be- 
fore packing in sealed carton. That, 
combined with our complete plans, en- 
ables us to fully guarantee the R -40 
Kit. 

Ask your dealer. If he can't supply 
you, order direct. Accept no substi- 
tutes. 

FREE 1 Write for complete 
plans, blue- prints, etc., 

today. You will want one of these 
exceptional receivers. 

Get the latest development, and save 
money. 

Liberty Electric Corp. 
Dept. 210 Stamford, Conn. 

IT IS A PORTABLE 
No aerial, ground 

or loop required 
for Local Stations. 

You can take it 
with you when 
visiting. Use it in 
your Hotel room 
-On your vaca- 
tion - Anywhere, 
Anytime. 

LONG RANGE 
-coast to coast - 

Reception Loud and Clear. Wide range on loud 
speaker. 

Single Tube "StPERFLEX" in Leatherette Case, 
Very Neat. 

Order NOW -Will be sent C. O. D. parcel post 
anywhere on receipt of $1.00 with order, to cover 
onstage. 
PRICE $65.00 COMPLETE 

Ready to operate. Dealers unite 
BENSON ENGINEERING COMPANY 

2125 N. Halted Street. Chicago. Illinois 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Expenmenter Publishing Co., 53 Park Pl., N. Y. C. 

to a book shop where he purchased a copy 
of the "Encyclopedia of Science," which he 
kept and studied in spare hours for a num- 
ber of years. 

From Boston he entered a boys' camp, 
where he spent the time intervening until 
the opening of Mt. Hermon. Here he 
showed a surprising ability at practical jok- 
ing which was not particularly marked be- 
fore. It followed him through his time at 
Mt. Hermon and cost him many a weary 
hour of extra duty and not a few fights. 

.His accounts of them are screamingly 
funny, not so much because of the stunts 
themselves, but the manner in which they 
are told. Set down in the most matter -of- 
fact way, without the slightest embellish- 
ment, it hardly seems possible they were 
practical jokes. One of them goes some- 
thing on this order: 

"Doused Bob and Joe on the floor below 
with two bags of water ; found my bed torn 
up when I came home, as a result." All the 
accounts read similarly. clear. concise, no 
extra words. He seemed to perform them as 
though they were a quite regular part of 
the day's routine. 

It was during his stay at this camp that 
he obtained his first view of the electric 
lighting system. One of the instructors took 
a class of boys into a nearby town and con- 
ducted a tour through the small generating 
system. 

After the completion of six weeks in the 
camp he was matriculated in Mt. Hermon. 
September 2, 1891. The first two days of 
his stay were given over to examinations, 
all of which he passed with ease. He says 
of his first academic day : "Father goes 
home tomorrow. I had a hard day. Didn't 
get my books and so lessons will be unpre- 
pared. Studied from seven till nine. Then 
rest. . . ." 

WORK HOUR 
At Mt. Hermon, each student was re- 

quired to do a certain amount of manual 
labor each day. There were assignments 
that had to be fulfilled even as Greek or 
Virgil. During his first term DeForest was 
assigned to farm work and spent two and a 
half hours a day for the first several days 
at school digging potatoes. 

To those not acquainted with such a cur- 
riculum- consisting of Virgil. algebra, 
geometry and three other subjects, together 
with two and a half hours of work -such a 
daily routine seems almost horrible. Add to 
that training for track work and DeFor- 
est's routine results. 

Nowhere is there recorded a complaint 
against the amount of work he was called 
upon to do. It seems he had become ac- 
customed to a strenuous grind since his 
childhood so the work at the school was no 
harder than usual. To make it worse, on 
account of the diminutive size of his allow- 
ance, he was forced to spend many of his 
weekly holidays working for additional 
funds. He continued this practice almost 
constantly throughout his entire stay at 
Hermon. 

It is notable that unless he was actually 
busy, mentally or physically. he classed the 
time as "fooled away." Such use of it was 
seldom made. Through early training or 
otherwise, he was unable to master the 
technique of graceful loafing sometimes called 
"contemplation." His mind demanded some 
occupation and demanded it in the form of 
an actual problem. This trait is one that 
followed him consistently, also. 

This seems to have led to a strange devia- 
tion. It could be logically expected at his 
entrance into the life of the school, with the 
wealth of human contact which had been 
denied him before, and an untramelled out- 
let for his actual spirit and moods, that he 
would have shown some of the spirit of fun 
and care -free youth. Such was not the 
case. With a doggedness, which often be- 
came almost drudgery, he continued to mull 
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Announcing 
THE NEW 

dckeimanr) 
ARISTOCRAT 

The SUPER -HET of Loud Speakers 
Model 25 

An iwpi ,,red 
Loud Speaker 
made by 1 I 

speaker special- 
ists. 

Will operate on 
any set et ti tube eapari, 
up to the eight 
tube saper het - 
erodyne. 

Guaranteed t o 
reproduce voice 
and musie in 
perfect mellow tone. ui th 
plenty of TOI - 
Wile. 

No extra bat- 
teries required. 

25" high 
11" bell 

Three finishes : Black, 
Olive Green or Brown 
Crystalline. 
With gold plated fer- 
rule connecting fibre 
horn with base. 

Price Complete 
Ready for Imme- 

diate Use 

$20.00 

If your Dealer canno 
supply you, send us 
cash with order or we 
will be glad to ship 
same to you C. O. D. 
and you can pay post- 
man on delivery. In ordering specify Blasi 1. 

Ackerman Brothers Company, 
INCORPORATED 

Department RN -10 
301 West 4th Street New York 

Order Today-Model 25 

Dealers: Write to 

KLAUS 
About the NEW 
RADIOLA LINE 

The New Radiolas are going to multiply 
sales for dealers everywhere. There is a 
model for every purse. Klaus regular 
authorized dealers will obtain preference 
in deliveries. If you are not one of our 
regular dealers write us today for our 
proposition. 

KLAUS DEALERS BULLETIN 
Expert advice regarding the merchan- 

dising of radio equipment and the newest 
information is in the Klaus Radio Bulletin. 
Send us your name for the Bulletin and 
get our trade discount list. 

KLAUS RADIO & ELECTRIC CO. 
Authorized Distributors 

EUREKA, ILL. Dept. 200 
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and work, taking joy in nothing else. 
Though he was extremely fair with himself, 
he was almost constantly worried when some 
trick of chance would force him to let a 
lesson go unprepared. The ideas which moti- 
vated this application were a blind sense of 
duty to himself, an everburning ambition, a 
healthy egotism. 

AT HERMON 
He was not extremely efficient and de- 

cidedly was not a hale -fellow -well -met. 
When a room -mate or fellow student became 
restless or talked while he was studying, 
DeForest could not concentrate and would 
become slightly angry. He had few friends 
-really no close ones while he was in Mt. 
Hermon. There was no one whom he con- 
sidered as a confidant or no particular chum 
with whom he shared his feelings. It was 
mostly work -little, if any, play. 

Even in athletics, a chance game of tennis 
or checkers, he looked upon as work and 
felt hurt if he was beaten. In every note of 
every game-even an impromptu tennis game 
played by two couples on a holiday after - 
noon -he would record the score, and if 
beaten the reason for it. 

In case of defeat, he never made an alibi. 
If he was beaten on account of training or 
lack of knowledge he said so. And upon 
stating the defect would follow it with a 
resolve to better himself. 

He set a record in the one -mile walk dur- 
ing his first year's work, but did not there- 
after touch the mark again. In fact, he 
was beaten when he attempted to uphold the 
honor of his school the following year. 

The summer following his first year was 
occupied in selling books -the volume was 
one dealing with handicraft around the home. 
A fair amount of success crowned a hard, 
dirty summer's toil. 

The last year followed pretty much the 
same course as the first. Among his studies 
were geology, chemistry (which he particu- 
larly liked), trigonometry. history, Bible 
and public speaking. Along with the activ- 
ities of the school went a great amount of 
church work. Since the school was under 
the special protectorate of The Rev. Dwight 
L. Moody, it was no small wonder that the 
Christian character of the students was 
pretty thoroughly cared for. There were 
not more than half a dozen Sundays during 
the time DeForest was in school when he 
missed church services. Aside from the reg- 
ular Sunday services. there was no end of 
prayer meetings which all students were ex- 
pected to attend. Many times attendance at 
them caused him extra hours preparing work 
which should have been done during the 
time they consumed. 

One of the most enjoyable courses the 
last year was a laboratory course in chem- 
istry. For the whole semester DeForest 
kept well ahead of the class and did an 
amount of extra work. 

On account of an enmity which arose be- 
tween him and one of the monitors, a great 
deal of bitterness crept into his last weeks 
at Mt. Hermon, since he was forced to oh- 
serve work hour almost until graduation 
day. The remainder of the Seniors were 
excused. 

Graduation, however, made up for a great 
many inconveniences and ills. He stood 
among the highest in his class, having made 
a long list of "E's" in chemistry, geology, 
algebra, geometry and the very highest 
grades in the physics class. 

The prospect of entering Sheffield Scien- 
tific School at Yale in the immediate future 
where he could continue more actively his 
studies without the pettiness and bigotry en- 
tailed by the religious school, and his nomi- 
nation by his class to present a scientific 
oration at the class day exercises tended to 
ameliorate, to a great extent, some of the 
ills which fastened themselves upon him dur- 
ing his latter months at Mt. Hermon. 

Mt. Hermon closed a definite period in 

New 
eradio 

GREATER 
THAN EVER! 

010 

The Truly 
Wireless Radio 

Absolutely Portable 
No outside wires or 
connections of any kind 
required.A remarkably 
efficient six tube set 
with loud speaker and 
all parts contained in a 
compact carrying case. 

Long service from the 
large dry cell equip- 
ment. No storage bat- 
tery required. 
Extremely selective. 
Easy to tune out near- 
by stations. 
Long Range. Compare 
it with any big set on 
the market. 
Wonderfully clear and 
natural tone -free from 
atmospheric noises. 

So simple any one can 
operate it. 
Abeautiful and efficient 
home set, yet one that 
can becarried anywhere 
as easily as a suitcase. 

Introduced last year - 
the Operadio created a 
country -wide sensa- 
tion. The new set is an 
even more startling 
development. 

THE Operadio Idea -a complete 
self- contained set without external 

wires or connections -has been a sensa- 
tional success. Thousands of Operadios 
are now in use. More than a year's ex- 
perience has proved the soundness of 
the principle and pointed the way to 
still further revolutionary and exclu- 
sive developments. All the present fea- 
tures are retained and many new ones 
added. The result is a truly remarkable 
set -ideal for use both in the home and 
outside. Write immediately for full 
particulars. 

The Operadio Corporation 
8 South Dearborn Street, Chicago 

oPtil kin 
The Original Self -Contained 

Radio Set 

TUBES REPAIRED 
IN OUR OWN LABORATORY 

We wish to impress upon you the fact that we are not agents, 
but that we renew all recognized types or vacuum tubes, In 
our own laboratory, with our own equipment_ Your satis- 
faction is, therefore, positively guaranteed. 

GUARANTEED LIKE NEW tea 
Burned out filament or broken bulb -send 
the tube in to us. We return it to you 
good as new - and guaranteed against defective 
workmanship same as new tube. New glass bulb 
in every instance makes sure of proper vacuum and 
proper "Hardness" for type of tube. Tubes re- 
turned parcel post C.O.D. Said yours in TODAY. 

CHICAGO ELECTRIC DEVICES COMPANY 
70 E. 22nd St.. Dept. 10. Chicago. U. S. A. 

RADIO PARTS and SCREW 
MACHINE PRODUCTS to your 

.Specifications -Send Blueprints or Samples 
for °notation 

Sul Co, 
125 Main Street, Plainville, Conn. 

KEEP OFF THE ROOF 
Aragon's Silver- Indoor -Aerial 
Made of Phosphor Bronze and Sterling Silver 

Can be used in any size room. Has capac, 
ity of 150 -foot outside aerial. Cuts down 
static-Gives sharpest tuning- Practical 
and ornamental -For any home. Shipped 
all ready to be installed. $2.50 Aerial complete 

Mail your order today 

ARAGON RADIO CO., 6CÑietea 

KESTER Radio SOLDER 
(Rosin -Core) 

A Safe Bet -Use It 
On Your Set 

"REQUIRES. ONLY HEAT" 
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The Greatest 
Book on 

RADI 
ever written 

only 

100,000 SOLD 

514 pages 
Pocket 

Size 

Compiled by HARRY F. DART, E.E. 
Formerly with the Western Electric Co., 
and U. S. Army Instructor of Radio. 

Technically edited by F. H. DOANE 

NEW edition just off the press! The 
greatest book on radio ever written. 

Price only $1. Filled with sound, practical, 
tested information for every radio fan, 
from beginner to hard -boiled owl. Written, 
compiled and edited by radio experts of 
national reputation. 

Every page tells you something useful. 
And there are 514 pages! More than 150 
illustrations and diagrams! 

You may dip into this I. C. S. Radio 
Handbook at random, or hunt up special 
information you want, or read it right 
through. Different types of receiving and 
sending hook -ups are explained; electrical 
terms and circuits ; antennas; batteries; 
generators and motors; electron (vacuum) 
tubes ; interesting experiments ; definitions, 
and thousands of suggestions for getting 
more pleasure out of radio. Will save you 
from wasting money on things that won't 
work. More than 100,000 sold. 

Send $1 to -day and get this 514 - 
page 1. C. S. Radio Handbook before 
you spend another cent on parts. 

Money back if not satisfied. 
TEAR OUT HERE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8283 -C, Scranton. Penna. 

I enclose One Dollar. Please send me -post- 
paid -the 514 -page L C. S. Radio Handbook. 
It is understood that if I am not entirely 
satisfied I may return this book wlthla fire 
days and you will refund my money. 

r 

Name 

Aduress 
t- J 

Tubes Repaired 
Only middle west tube service station 

8 hour service. No extra charge for broken $lais. 

WD -11, WD -12, C-11, C -12 
U V-201, C -301 
U V-201-A, C- 301 -A, UV -199, C -299 
All styles DeForest 
L%V -200, C -300 $2.25 
Discounts in quantities of six or more may be had 

in assorted styles. We pay the postage. 

Dey's Radio Service 
Dept 6, 5947 Superior St., Chicago, Ill. 

$22s 

Got a Handy Binder for your RADIO NEWS. Holds and 
preserves six issues, each of which can be inserted or re- 
moved at will. Experimenter Publishing Co., Inc.. Book 
Dept., 53 Park Place, New York. 

DeForest's life. It had its effect and the 
assistance and kindly understanding given 
him by his science teacher, a Professor 
Dickerson, remained always as an inspiring 
and pleasant memory. 

(To be continued) 
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"Ron?" 
(Continued front page 484) 

as they sang, humming with them in his 
enthusiasm, indicating shades of meaning 
with his hands, never still for a second. He 
invited the audience to put out their lights 
to listen to the "Meditation" from "Thais," 
as the orchestra played it, and he himself 
turned out the studio lights. Now the or- 
chestra will play "Narcissus." 

"How does it go ?" asks Roxy. They hum 
a bit for him, and before they are finished 
he is on the conductor's stand leading it. 
Remember, he can't read music! But make 
no mistake about it -he is really leading it, 
his face on fire with emotion, his whole body 
a- quiver with the rhythm. Amazing! 

Is it any wonder the band stays together, 
that Betsy Ayres was there with an infected 
foot, rather than disappoint him when he 
had planned a special program? Or that 
David Mendoza should say to me just be- 
fore Mr. Rothafel read Eugene Field's poem, 
"Mother": 

"Now you are going to hear a beautifully 
impressive thing," while the singer who 
assisted him came back to us with tears in 
her eyes and explained that she had hardly 
been able to sing because of the lump in 
her throat. 

It is the recognition of this tremendous 
personality of his that has caused the govern- 
ment to lend him the assistance of Major - 
General Ireland, Surgeon -General of the 
Army, and Rear- Aldmiral Stitt, Surgeon - 
General of the Navy, and brought also the 
co- operation of the New York Sun in the 
raising of the half -milion dollar radio fund. 

Indeed, any one need spend little time 
with this man, who in his early forties is a 
power, in order to realize that here is a 
dreamer who makes his own dreams come 
true. 

WHY CONSTRUCTORS SOME- 
TIMES FAIL 

No matter how efficient a set may be, 
no matter how simple the construction, no 
matter how detailed and lucid the instruc- 
tions, there are always a certain number 
who do not get full results, and some who 
do not get any results at all. 

We have made a special study of the 
constructor's troubles and tried in every 
possible way to produce constructional arti- 
cles which would ensure success. 

THE CONSTRUCTIVE ABILITY 
The constructor, before he makes his .set, 

must not over -estimate his own ability. He 
must, moreover. have regard for the sim- 
plicity of the design of the set. The sim- 
pler the design, the greater will be the 
proportion of constructors who achieve suc- 
cess with the set. For example, a set in 
which the first tube acts as a detector and 
the second as an audio frequency amplifier, 
if built up by 100 readers would probably 
result in 90 per cent. getting the correct 
results. Acid regeneration to the set and 
probably 80 per cent. would get the desired 
results; the others would probably use the 
wrong sizes of coils, would not tune cor- 

- rectly, would have the tickler coil connected 
the wrong way, or something of the sort. 

RADIO FREQUENCY TROUBLES 
If, now, a set in which a stage of radio 

frequency amplification is made. the chances 
are that the number of successful sets will 
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The 
Standard of 

Radio Receivers 

The 
Neutrodyne 

Receiver 
The astounding popularity of the Neu - 
trodyne circuit is well deserved. When 
properly constructed the Neutrodyne 
can be guaranteed to give remarkable 
and consistent results at all times of 
the year and under the most trying 
conditions. 
"Consrad" Pattern No. 7 shows you 
how to construct an authentic Neutro- 
dyne circuit using the simplest and 
most direct method known. Pattern 
consists of full sized blueprints on a 
sheet 16" x 28" and a four -page in- 
struction sheet for full details of con- 
struction. Enclosed in beautiful two - 

color folder 9" x 12 ". 
AT ALL RELIABLE RADIO 

DEALERS 
Or direct from us. 

Prepaid 

233 Fulton Street 
New York City 

"RADIO'S FOREMOST PUBLISHERS" 

Registered U. S. Patent Office 

An Insulated Audio 
A brand new scienti- 
fically prepared Mica 
compound, insulating 
the core laminations, 
eliminates the howl- 
ing and squealing so 
prevalent in ordinary 
audio transformers. - 

Supertran transformers 
fp,s$b are specially designed 

jfOÑpMI x for the Neutrodyne and 

P r 

Reflex circuits. Instruc- 
i tive booklet free on re- 
ice quest. ,,..... 

56.00 

used with any amplifying tube 
market with excellent results 

Eastern Distributor 
Wetmore- Savage Company, Boston 
(Pest and Southwestern Distributor 
The Beckley Ralston Co., Chicago 

Manufactured b 

Ford Mica Company, Inc. 
33 East 8th Street New York 

Can be 
on the 
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be lower ; while if a reflex receiver using 
two or more tubes is described, perhaps 
only 60 per cent. would get good results. 

The fault is either in the article or in 
the constructor, or just as likely in the 
apparatus used. 

As regards the effectiveness of the sets 
described, there can be little question, for 
they are pretty thoroughly tested during the 
experiments in which they are evolved. The 
laboratory workers completely test and chart 
each new set before releasing for publication. 

Readers will also be interested to know 
that sets constructed for Rnnlo NEWS are 
frequently exchanged between different 
members of the staff for trial. From 
this it will be seen that every precaution is 
taken to see that the actual set gives really 
good results. 

As regards the description of sets. the 
numerous letters which we receive make it 
clear that even absolute beginners frequently 
get excellent results the first time. 

IMPROVEMENTS 
The reason for lack of success, in some 

cases, must, therefore, be looked for else- 
where. It is astounding, the extent to which 
designs published in these columns are im- 
proved upon by constructors. A straight- 
forward panel set is converted into a most 
elaborate cabinet set looking like a piece of 
furniture, with great long leads between dif- 
ferent parts of the set, and innumerable 
switches introduced to enable different corn - 
binations to be obtained. When the set does 
not work, the constructor writes plaintively 
to us and expects to receive our sympathy 
and advice. 

Some other constructor, even if he ad- 
heres to the described arrangement, alters 
the circuit and perhaps connects in the set 
some shabby, nameless transformer. While 
we do not expect every constructor to buy a 
complete set of new parts for every set 
he makes, yet if he departs from the descrip- 
tion, he does so entirely at his own risk. In 
some kinds of circuits the substitution of 
inefficient apparatus causes entirely different 
results to be obtained. 

TRANSFORMER TROUBLES 
Where only one stage of audio frequency 

amplification is employed, the chances are 
that different transformers may be tried 
without very much difference, but when two 
transformers are employed, an audio fre- 
quency howl may be set up, or bad distortion 
may arise. These disadvantages may be cor- 
rected to some extent by the man who has 
a good grounding in the general technique 
of vacuum tube circuits. The constructor, 
however, without much technical knowledge 
of the subject meets with difficulties. This 
is particularly the case when reflex circuits 
are being arranged. We do not for a mo- 
ment suggest that any particular type of 
transformer is best for reflex circuits ; we 
do, however, suggest that if a constructor 
departs from the instructions given in the 
article dealing with a reflex circuit, he may 
find that the results he gets are very differ- 
ent from those which the author of the 
article originally obtained. 

For example, with a certain pair of trans- 
formers, a certain condenser connected in a 
certain position might be found desirable by 
the author of the article. The arrangement 
may be perfectly stable, but if some other 
kind of transformer is used, the feed -back 
may be increased. or some other effect may 
be varied, and the circuit may be unstable 
and give inferior results. 

INFERIOR PARTS 
We cannot emphasize sufficiently the dan- 

gers of buying inferior parts. Frequently 
such goods are a trifle cheaper ; their origin 
is always doubtful; and if the apparatus is 
faulty you have nobody to blame. In the 
case of named goods, you know the manu- 

DISTORTIONLESS 

AMPLIFICATION 
is yours with REMET audio -frequency 

PANEL -MOUNTING UNITS 
5 Adaptable to ans- set: complete 

TWO -STAGE AMPLIFIER $12- Complete with mahogany cabinet 
DESCRIPTIVE CIRCULAR FREE ON REQUEST 

REMEY RADIO MFG. CO. 
105 FOURTH AVE. BROOKLYN. N. Y. 

5123.5151 Neunndyne ii tube Receiver, In solid 
mahogany h 'a bin et, Piano finished and hinged . $55.00 

$35.00 Magnavox R -:l, new type $26.00 
$12.50 Como Push & Pull Transformers $9.75 
ARMATURE CONTACT POINTS FOR HOM- 

CiLaROEIt$ 9I.00 
st TER B BATTERY, 12 cells, 24 volts 

Rechargeable $4.40 
45 v. large B Batteries, $2.90' medium 52.25 
3214 V. large B Batteries, SI.45; small .75 

Remittance must include Postage. No e. 0 D. 
MARVEL RADIO SPECIALT' CO. 

132 Nassau St., N. Y. Dept. R.N. 
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USE "RAGEMCO" TOOLS TO BUILD 
BETTER RADIO SETS 

ammusa. 

o 

DR -701 
RADI 

TOOL SET 
This is the handiest 
.set of tools ever made 
for Radio work by 
the makers of the 
famous "YANKEE" 
Tools. It contains 
the following: 1 
Rachet Screw- driver. 

a>_ tn. long holding all attarhments; 1 Blade, 5e z 3/16: 
4 Blade. 3 x34; 1 Blade 2% x 14; 1 Countersink: 2 
Socket Wrenches for all small nuts: 1 Strainer to enlarge 
holes in newel from % x 34; 1 wrench, one end 5/10" 
square or hex. for Jack, other ifs" Iles., etc. 
Price per set $3.00 

DR -303 
HAND DRILL 

T h e hardwood 
handle is hollow 
to store drills. 
Iron frame, nick- 
eled parts. ball 

bearing three jawed chuck holding and centering accu- 
rately round shank drills froin 0 to 3/16. Length of 
drill, 12 inches. 
Price $2.25 

DR -203 WIRE 
BENDING TOOL 
For oinking eyes. loops. 
bends and offsets on Bus 
Bar rire. With this de- 

can 
vice any Radio Constructor 

wire his set to compare 
favorably with any factory made set Easier to use and 
more accurate than pliers. Pull directions in box. Made of 
heavy steel, blued and finished. 
Price $1.00 

DR -402 CIRCLE CUTTER 
Especially designed for the 
Radio Constructor. Slade of the 
finest material and equipped 
with the highest grade high 
steel cutting bits. It does three 
things at once. It drills Its own 
Pilot, cuts out plug and puts 
bead or scroll around the hole 
in one operation. Cuts holes 
to 4 in. In diameter. 
Price $3.00 
DR 401. Same tool but smaller 
and not fitted with bead or scroll 
in 
Price 

operation. 
$2.00 

MLTlI/i,i 

_. Fslxçm3tJyls,!L 

DR -702 
RADIO 

HANDI- 
TOOL 

Rends Bus liar 
or wire strips and 
serapes wire, 
bores and reams 
holes, etc. Tool 
consists of -I" 

black spanned hand to which is attached wire sendluc 

device, with nickeled ferrule and 3" long two sided 
reamer. 
Price 50c 

DR -703 
TOOL CHEST 

Set consists of "LOCK - 

GRIP" master handle. iV' 
long, black Rubberold tin - 

ì.h with steel shuck, nickel plated. buffed and with the 
following 9 tools; Saw. bradawl, large screwdriver, file, 
scratch awl. gimlet. reamer, chisel, small screwdriver. 
Each tool of fine steel, drop forged, tempered. hardened. 
and nicely finished. Set comes in leatherotd box with tray. 
Price $1.85 

DR -304 
SCREW STARTER 

and DRIVER 
Holds any screw by its slut with n firm grip. 
makes it easy to place and start screws 111 

difficult places. Just the tool for the Raclin 
Constructor. All parts heavily nickeled and polished. 
Price $1.00 

Shaer Sic a- n..,- th' al- L- e- 

iy111 
11 u 1f T 1 T T Composed of 10 straight shank 

twist drills. fitting all hand 
and breast drills. The seler- 
tlon of these drills has been 

especially made for Rad o Constructors and consists of 
the following sizes: 1 -16. 5 -64. 3 -32, 7 -64, 1i.. 9 -01. 
5 -32, 11 -64, 3.16, 17 -64. Drills are mounted on white 
Holland Linen ivitt sizes clearly marked. 
Price .. .... ......_... ..... » «» $1.25 

DR -305 RADIO 
DRILL SET 

Especially designed for Radio Work by the makers of the 
famous Yankee" Tools. A beautiful balanced. small, 
powerful drill with 4 to 1 ratio of gears for speed. Spe- 
cial chuck 9/32" capacity. to take largest nb ill, mostly 
furnished with drill or tool sets. Length over all, 91 in. 
Weight 134 lbs. 
Price $2.75 

201 -A TYPE TUBES 
PRICE $3.45 Each 

1/4 -Arno., 5-6 Volts 
201 -A Type Tubes in stock for imme- 
diate delivery. Tubes that give Use best 
results over the longest period of time and 
at your call at all times. Quiet in opera- 
tion and highly sensitive. Note our spe- 
cial low price. 

Order by order numbers. Remit by cheek, money order, 
stamps or cash. All goods are shipped free of transpor- 
tation charges to all parts of U. S. and possessions same 
day as order is received. It not satisfied, money will be 
refunded upon return of goods. 

The Radiogem Corp. 
66 -R -West nay. N. Y. City 

ELECTRIC SOLDERING IRON 
A perfect tool for Radio Work. O^erates either on 110 - 
volt A.C. or D.C. The heat element Is ui Niehrome, 
which prevents overheating and assures the desired even 
temperature. Size of Iron, 1014 in. long. A 4 -foot cord 
and plug is famished. 
Price $2.00 

THE 
RADIOGEM 

Complete Radio 
Receiving Outfit 

$2.50 
This outfit is abso- 
lutely complete. Noth- 
ing more to buy -no 
batteries or tube: 
needed -no upkeep of 
any kind. The sim- 
plest radio outfit 
made -you build it 
yourself. So simple 
that anyone ran con- 
struct It. Com°lele 
instruction book with 
every outfit. 

Complete Radlosem Outfit 52.50 
The Radiogem only 1.00 
The Gemphmhe 01119 1.00 
Aerial Outlet only .50 

WE CARRY A COMPLETE LIST OF RADIO TOOLS. 
NO MATTER WHAT YOU WANT WE HAVE IT IN 
STOCK. WRITE FOR OUR COMPLETE TOOL LIST. 

Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be 
inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. Y. 
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Cifine in- 
with ease 

tfrAVAMISID 

Super De Luxe Dials 
IWhere eye and hand are 

in sc;enttiic balance 

Test this dial with any other and 
see how much more quickly you 
can turn to any degree or frac- 
tion of a degree. 
Shorter intermediate lines, nu- 
me:-als on the bevel and a gen- 
erous knob are the reasons. 

T t is a truly beautiful creation 
which gives that final touch of 
dignity and attractiveness to the 
quality set. On the set you 
buy look for the minute Na -ald 
trademark as you would for 
"Sterling" on silver. 

Price Tie. Other prices of Na -aid 
Dials are: ::%" 50e, 33e and 2" 
(rheostat) 35e. 

ALDEN MANUFACTURING Co. 
Springfield, Massachusetts 

DEPT. 1; 

Na -AL 

R 

ti 

IJ'BES 
EPAIRED,t 5O 

///AuN/// 

NCEU 

ALL TYPES 
CUNNINGHAM R. C. A.. ETC. 

We wilt either repair your tube or ere you a 
. brand new tube at the sane price. Price trlbb- 

out old tube, $2.75. All tubes shipped same 
day order received. 

SATISFACTION GUARANTEED 
OR MONEY REFUNDED 

RADiO TUBE HOSPITAL 
206 BROADWAY Department N NEW YORK 

Cor. Fulton St., Room 418 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park PI., N. Y. C. 

facturer, and if there is anything faulty he 
will replace it. 

Readers of RADIO NEWS who order ap- 
paratus from advertisers are particularly 
secure. If they have any complaint re- 
garding either the quality of the goods sup- 
plied or delay in delivery, and they fail to 
get satisfaction, they have the whole weight 
of this publication behind them to have 
their wrongs set right. 

MINOR FAULTS 
The experience of individual members of 

our staff, and of our Information Depart- 
ment, indicates that frequently the source 
of trouble is in some minor component 
which is, perhaps, of faulty insulation. 

Tuning is also a very common source of 
trouble to beginners, although to the expe- 
rienced man it will seem very simple. There 
are still an extraordinary number of con- 
structors who do not realize that when 
tuning a set it should be possible to tune 
out both above and below the incoming wave- 
length. The question of different aerials is 
an extremely important one and a set which 
may be stable on one aerial may oscillate 
furiously on another. 

VACUUM TUBES 
As regards tubes, we do not attach very 

much importance to specifying tubes in con- 
structional articles The tubes at present 
on the market are all very much alike, al- 
though some manufacturers seem to ensure 
a uniform standard for their tubes, an ex- 
tremely important matter for the enterpris- 
ing tube manufacturer. 

As regards distortionless reception, this is 
a matter in which technical knowledge plays 
more part than anything else; it is a ques- 
tion of the proper operation of the set, the 
avoidance of excessive regeneration, the in- 
troduction of grid bias on the audio fre- 
quency amplifying tubes, the use of good 
quality transformers and the ability to in- 
troduce various correctives, such as resist- 
ances and condensers, to ensure perfect re- 
production. Only by reading notes of the 
character outlined above will the home con- 
structor be able to get the best results. 
There is far more in radio . than merely 
joining together a number of different parts 
and mounting them on a panel. The best 
results will always be obtained by those who 
have some theoretical knowledge of the sub 
ject. 

A Radio Frequency 
Solodyne Receiver 

(Continued froh. Page 469) 
,1,1,11111 tttttt 11 

cuit is quite critical, necessitating the use 
of a rheostat having the proper resistance. 
The compression type rheostats will work 
very well, as a fairly even adjustment can 
be made using any tube. The grid leak will 
probably give more trouble than any of the 
other instruments and it should, therefore, 
receive the most perfect attention. It should 
have a range of from 500,000 ohms to 30 
megolmis if possible. We found the com- 
pression type works as well as any of the 
others on the market. The variable grid 
leak is perhaps the most critical control in 
the set. One of the greatest difficulties in 
the set's operation is met here in the large 
variation of resistance, for an almost minute 
adjustment of the leak found in many in- 
struments. 

Now for the construction of the set : If 
a panel of dull finish is desired, it may be 
had at a cost of a few cents. The only 
things necessary are that the panel be of 
bakelite or similar material (not hard rub- 
ber), a few rags, a small amount of pumice 
powder and some machine oil. The oil 
should be spread over the surface and a 
small amount of pumice sprinkled on the 
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rr^ 
ere it is r l! t 

\Vhat a delight to get some surprisingly 
far away station ; its program coming in 
with clear, natural tones. You can do it 
with 

Stromber§-Carlson 
HEAD SETS and LOUD SPEAKERS 

These instruments have powerful magnets 
giving great sensitivity and finest tonal 
quality. 

They have layer wound and 
layer insulated coils -a fea- 

ture exclusive to Stromberg- 
Carlson apparatus. They 
stand up under high voltage 
and maintain their excellence 
indefinitely. 

Ask Your Dealer 
STROMB ERG-CA RLSON 
TELEPHONE MFG. CO. 

Rochester, N. Y. 

HISSING AND 
SIZZLING ENDED IN 

RADIO RECEPTION 
One of the most important developments 

in radio and that will have the most far - 
reaching effects is a new "B" storage battery 
that eliminates hissing and sizzling in recep- 
tion and does away with the annoyance of 
constant retuning. 

This achievement has been made possible 
by the discovery of an entirely new way 01 
snaking batteries -the only different method 
since batteries were first made. 

As a result of this new method -known as 
the Lavier Formula -no separators are used, 
thus completely doing away with current re- 
sistance that causes disturbances and noises 
usually laid to static. Another remarkable 
characteristic of this revolutionary battery is 
that it increases in strength in use for a long 
period of time. 

Clear, distinct reception is attained and the 
greatest single step in perfecting radio has 
been realized. 

All these things are making the Ray -dio 
"B" Storage Battery the most sought after 
radio battery ever made -and dealers every- 
where are finding a tremendous demand for 
them. 

This battery is known as the Ray -dio "B" 
Storage Battery, and full particulars may be 
had by writing to the 

JORDAN BATTERY CO., 
DEPT. I, - YPSILANTI, MICH. 

INSIDEAERIAL 
HUN . MRS 

.CEILING 

` Ili lkir.0 P ll -HIll'1 74=iI 
i lllirliho 1 . 

N - -H 3Z CDI'I / LONG 
NOT AFFECTED Sr WIND, RAIN; SNOW OR LIGHTNING 
CERTIFICATE OF APPROVAL 6, one d L.,ee.' Radio LABORATORIES. x 

PRICE ST POSTPAID or WOO and 4 ADDRESSES SET OWNERS 
SW' Ask .bout our NOISE KILLER 711R 

INTERSTATE SIGNAL CO., Dept. 3 COLUMBUS, OHiO 

I I FT. 

Ilr,.1.tErM.11+ 
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oiled surface. Rub the panel in one direc- 
tion only, as any cross rubbing will spoil the 
appearance of the finished product. The op- 
eration just described will have to be re- 
peated once or twice to get the desired re- 
sult. An oily rag will remove all traces of 
the powder, after which a dry rag should 
be used. 

The apparatus should be arranged so that 
the leads will be as short as possible with- 
out unnecessarily crowding the different 
parts. When the location of the parts has 
been decided upon, the panel can be drillled, 
using templates if possible. Mount the 
baseboard and then the apparatus. fastening 
the latter to baseboard or panel, thus de- 
creasing the chance of loose connections be- 
ing made as the set is handled. The wiring 
is the final step to be taken in the construc- 
tion of the set. Care should be taken that 
grid and plate leads are kept as far apart 
as possible, to prevent unwanted feed -back. 
In case there is any chance of two wires 
touching, the safest procedure is to cover one 
with an inch or so of cambric tubing. Sol- 
der all connections, except those held by 
machine screws. In soldering, use a non- 
corrosive flux which can be bought in most 
stores, or resin -core solder which is consid- 
erably easier to use than the former. What- 
ever kind of flux you use, do not smother 
connections with it, because it usually makes 
a fairly good insulator. When soldering the 
jack try to use plain solder, as the prongs 
are usually tinned before leaving the factory. 

In operating the set, it is not necessary 
to have the rheostats turned on full, for, in 
most cases, the tubes operate best with a 
voltage between four and five. As men- 
tioned before, the grid leak is very critical 
and the results obtained will depend to a 
great extent upon the action of the leak. If 
no regeneration is obtained, try reversing the 
tickler connections. The connections of the 
radio frequency transformers may also need 
to be reversed. 

GLOSSARY OF RADIO TERMS 
COMPILED BY LESTER MAXWELL 

Aerial. -A system of elevated wires insu- 
lated from the ground and from surround- 
ing objects, and intended to impart the radio 
energy generated by a transmitter into the 
ether of surrounding space. The aerial may 
comprise one wire or many wires, and it 
may be arranged in many different ways, 
such as a straight wire or a number of 
parallel wires ; a number of vertical wires 
separated at the top but coming down to a 
common point, fanlike; a single pole or mast 
with the wires coming down and radiating 
away from the pole like the ribs of an 
umbrella, and so on. When used for receiv- 
ing purposes, the aerial should be called an 
antenna, although these terms, erroneously, 
are often used interchangeably. 

Alternating Current- (Abbreviated A.C.). 
An electrical current whose direction of flow 
is constantly changing during a given period 
of time. The number of changes in a second 
is called the frequency. A 60 -cycle cur- 
rent, therefore, is one that completely re- 
verses its direction of flow 60 times per 
second. In radio work alternating current 
plays a leading role. Alternating currents 
of commercial frequencies, such as 33 cycles, 
60 cycles and 120 cycles, are referred to as 
low- frequency currents, while the radio cur- 
rents, running up into the tens of thousands 
and hundreds of thousands of cycles, are 
referred to as high -frequency currents. 

Alternator. -An electric machine capable 
of generating alternating current. The usual 
alternator has the general appearance of a 
generator or dynamo. 

Ammeter. -An instrument for measuring 
the flow of current, in amperes. through a 
given circuit. The ammeter is connected in 
series with the circuit, while the voltmeter, 

Science Perfects 
the Grid Leak!, 
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?he Certified Grid Leak 
Our Engineers Have Perfected the Grid Leak 

A RE there stations you can't get 
-is your reception ruined by 

distortion? Nine chances in ten, 
your grid leak is at fault. 

No matter what circuit you have, 
if you use tubes, the clarity of your 
reception, the distance you get de- 
pend on your grid leak. It must 
not only be of the right resistance, 
it must permit the current to flow 
from the grid smoothly and noise- 
lessly. 

For better reception get an Electrad 
Certified Grid Leak of the proper rated 
resistance and see what a difference it 
will make. Price 50c. 

Insist on Electrad Parts 
When building or rebuilding your set, 
don't overlook the small parts. Electrad 
Certified Parts are all guaranteed. 
Indorarials, Lamp Socket Antennas, 
Lightning Arresters, Resistance Coupled 
Amplifier Kits, Verni- Tuners, Hydro - 
grounds, Glass Grid Leaks, Variable 
Grid Leak and Condenser Combined, 
Grid Leak Mountings, Aerial Outfits, 
Fixed Resistance Units. 

Your dealer has them, or if he cannot supply you, write direct to 

ECT RAD.. 
Dept. H, 428 Broadway, New York 

VARIOHM 
A scientific variable adjust- 
able carbon disc grid leak. 
Any resistance from t/4 to 
30 megohms. 

Price 75c. 
Mounted $1.00 

LEAD - IN 
Fit, under closed doors or 
windows. covered with 3000 
volt insulation. Beware of 
Imitations. 

Price 40o. 

AUDIOHM 
Just try an Audiobm 
across secondary of 
your transformer. 

$1.50 with ad- 
justable bracket 

You 
can 
tell 
the 
genuine 
because 
"They 
Have 
The 
Bulge 
On 
Them 
All." 

terlivA 
Pocket Meters 

THE GUIDE TO GOOD RADIO RECEIVING 
EVERYTHTNt, in radio depends on the mastery which you control in 

knowing your set. You can only know the condition of the "A" and 
"B" Batteries with the aid of good pocket meters -the Sterling kind. 

Sterling voltmeters, ammeters and voltammeters are truthful indicators 
of current conditions. Carefully calibrated, dependable as a high priced 
watch, and with exactly the right resistance so as not to draw excess amount 
of current from batteries while reading is taken. 
Ammeters $1.00. Voltmeters $1.25, $2.25, $2.75. Voltammeters $1.50 and $4.00. 

THE STERLING MANUFACTURING COMPANY 
2831 Prospect Avenue, Cleveland, Ohio 
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repels water! 
Rain never hurts Bakelite - 

Dilecto red stripe panels. That's 
why they are used on so many 
out -door or portable radio sets. 

Dflect 
bakel ite 

Distinguished by its Red Stripe 

No weather can warp, crack, 

check, split, mar or change Bake- 

lite- Dilecto's form or finish in any 
way-or lessen in the least its high 
dielectric strength. Tell genuine 
Bakelite -Dilecto by its center red 
stripe. 

The 
Continental Fibre Co. 
Factory: Newark, Delaware 

Service from: 
NEW YORK CHICAGO 

Woolworth Bldg. Wrigley Bldg. 
PITTSBURGH SAN FRANCISCO 
301 Fifth Ave. 75 Fremont St. 

LOS ANGELES 
307 S. Hill St. 

SEATTLE 
1041 Sixth Ave., So. 

Offices and Agents Throughout the World 

Manufacturers of 
Radio Parts ( No Sets) 

As large Wholesalers only and carrying stock 
ins eight largest Cities in Australasia, we can 
give standard Lines exclusive representation. 
Send us your catalogue; and samples by Parcel 
Post, which we will nay for or return. 

UNITED DISTRIBUTORS Ltd. 
Sydney, Australia 

Cable Address; "SUPERIOR" 
References: United Manufacturing & Distributing Co., 

9705 Cottage Grove Ave., Chicago, Ill. 

"Built First to Last" 

GUARANTEED 
RADIO PRODUCTS 

Coto -Coil Co. 
Providence, R. I. 

which measures volts, is connected across or 
in parallel with the circuit. If the meter 
mechanism cannot handle the entire current 
flow, which is often the case with heavy 
currents, the greater part of the current 
flows through a special conductor of known 
conductivity, and the ammeter is connected 
across this special conductor so as to receive 
a small portion of the current; in a known 
ratio to the full current. The ammeter can 
be calibrated accordingly. This special con- 
ductor is known as the "shunt." 

Anfpere. -The standard electrical unit of 
current flow. 

Anfpliffer. -A device that builds up or 
amplifies either the radio energy intercepted 
by a receiving set or the sound -producing 
current. There are two kinds of amplifiers, 
namely, the radio frequency amplifier and 
the audio frequency amplifier. The former 
builds up the intercepted wave energy before 
passing it on to the detector, there to be 
rectified into audible or sound -producing cur- 
rent. The latter builds up the sound- produc- 
ing energy; in other words, it does not 
increase the sensitiveness of the receiving 
set, as does the radio frequency, but it 
builds up the strength of the signals so that 
better results are obtained. The radio fre- 
quency amplifier goes ahead of the detector 
and makes for sensitiveness; the audio fre- 
quency amplifier follows the detector, and 
makes for loudness. 

Amplitude. -The crest or peak of a wave 
or oscillation measured from an imaginary 
horizontal, median line of rest. In radio the 
amplitude means the highest point attained 
by each wave -the crest. A wave may have 
a large or small amplitude, according to 
the energy which produced it. Amplitude 
should not be confused with height of wave, 
which is measured from trough to crest. 

Announcer. -In the radiophone broadcast 
studios an announcer introduces the sing- 
ers and speakers, gives out the bulletins 
and other features of the program, and gives 
the call letters, name of owners, and location 
of the station. In the large radiophone 
broadcast stations the announcer is not a 
radio operator. 

Antenna. -The name given to an aerial 
used for receiving purposes only. (See 
Aerial.). 

Arc. -An electrical discharge steadily 
maintained between two electrodes or cur- 
rent- carrying members, such as carbon rods, 
copper cylinders or plates, silver plates, and 
so on. The arc is used for generating high - 
frequency oscillations or waves in transmit- 
ting. In the early days of the raidophone it 
was used almost exclusively as the generator 
of the continuous waves for radio telephone 
work. 

Armstrong Circuit.-(See Regenerative 
Circuit and Feed -back.) 

Atmospherics. -This is another name for 
"static." Sometimes these disturbances are 
called "strays" or "X's." They have been 
referred to as the "noises of space," by 
radio men with a poetic turn of mind. At- 
mospherics are the noises caused in a radio 
receiving set by atmospheric electrical dis- 
turbances. They are at their worst during 
the summer months, and almost totally 
absent in winter. Atmospherics are largely 
caused by miniature lightning storms which 
take places in the clouds. 

Audio Frequency. -Frequency well with- 
in the range of audibility of the human 
ear. All frequencies below 10,000 cycles per 
second are termed audio frequencies, while 
those above are called radio frequencies. 
(See Amplifiers.) 

"B" Battcry. -A relatively high- voltage 
battery, say of 22/ or 45 volts, employed 
for the plate circuit of a vacuum tube. "B" 
batteries are made in the dry battery form, 
and as storage batteries which may be re- 
charged. Also, the "B" batteries come in 
the fixed voltage model, and in the variable 
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BEWARE 
of Imitations ! 

The UNCLE SAM MASTER TUN- 
ING COIL is the original 3- circuit 
tuner. Demand only the genuine if 
you want 

Volume- Distance -Selectivity 

UNCLE SAM UNING COIL 
Verifications from satisfied users 
prove conclusively such DX Re- 
ception as Philadelphia to KFAE 
(Pullman, Wash.) ; Ardmore, 
Pa., to WKAQ (Porto Rico): 
Trenton, N. J to KHJ (Los 
Angeles). And as to selectivity, 
a committee of engineers in Phil- 
adelphia clearly heard 49 differ- 
ent stations sign off in 8V1 hours 
on the air. 

The only licensed all Litz Tuner 
Only $5.50 

At all good dealers 
Ask your dealer or send self -addressed, 
stumped envelope for FREE wiring 
diagrams of circuits using this coil. 

UNCLE SAM ELECTRIC CO. 
211 E. 6th St. Plainfield, N.J. 

30 
DAY 
FREE 
TRIM, 

It 
errrrrrrr' 

'.)rr.' ;'7 ;_ :r_ r;R 12 

You cannot buy a better machine anywhere or at any price 
than this latest Master Model" Royal, No. 10. It is, the 
honestly believe, the best typewriter made. 

Like New In Looks and Service 
Literally like new. Guaranteed for 5 years. Will giro 
splendid servire for many more. An all around machine for 
letters, cards and billing. Has alt late improvements, high 
speed type bars, forced alignment, two -color ribbon, with 
automatic reverse, tabulator, etc., etc. Standard keyboard, 
s-1 characters. 

Satisfaction Guaranteed or Money Back 
Try It 30 slays. If it does not please you in every way, 
send it back at our expense and we will refund every dollar 
sou have paid. Write for full details at once. 

Cut Prices On All Standard Makes 

LINCOLN TYPEWRITER, COMPANY 
nrconPOwAaw 

America's Leading Independent Typewriter House 
Dept. 16A, 298 Broadway, New York City 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N. Y. C. 
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voltage model. For detector work. the vari- 
able voltage model should be employed for 
best results. 

Bakelite. -An insulating material moulded 
in all kinds of forms, such as panels, handles, 
knobs, dials and binding posts, and largely 
employed in receiving and transmitting equip- 
ment. 

Broadcasting. -The simultaneous transmis- 
sion of music or speech by radio telephone, or 
the simultaneous transmission of news or 
special bulletins to a great number of receiv- 
ing stations. Broadcasting differs from the 
usual radio communication in that it is public 
and intended for anyone who cares to receive 
it, while other radio communication is private 
and intended for some specific receiving sta- 
tion. 

Bulger. -A device capable of interrupting 
an electric current so as to produce weak 
oscillations that may be employed for testing 
a crystal detector. The detector is tested by 

running one wire from one of the interrupter 
points of the buzzer to the ground -lead of 

the receiving set, and then, while the buzzer 
is operated, the crystal is adjusted until the 
buzzer interruptions are heard loudly and 
clearly, indicating that the crystal detector is 

at its best. A buzzer is also employed in 

transmitting work fo: the interruption of 

continuous waves so as to make them audible 
with an ordinary receiving set. This is 

known as buzzer -modulated C. W. 
Capacity (abbreviated C). -This is one of 

the factors in all radio work. Capacity is 

the property of circuits or things to accumu- 
late a charge of electricity. The unit of 
electrical capacity is the farad ; but since the 
farad is too large for practical radio work. 
the microfarad (abbreviated mfd., equal to 
one millionth of a farad), is employed. The 
capacity of a condenser, which is an instru- 
ment that represents a given electric storage 
facility, is always given in microfarads or 
mfds. 

Cascade Amplification. -In all high ampli- 
fication work the amplifiers are arranged in 
steps, so that one feeds its output into the 
next stag . of amplification, while the second 
stage feeds its output to the third stage, and 
so on. This is known as the cascade arrange- 
ment. 

Choke Coil. -A device that possesses a 
marked choking or damming effect when 
placed in an alternating current circuit. Such 
choking action is called "impedance" when 
used in radio work. Choke coils are em- 
ployed in transmitting work, to prevent the 
high frequency current from flowing back 
through the generating members and either 
using themselves up without doing real work, 
or even doing damage to the electrical equip- 
ment. 

Circuit. -The path followed by an electric 
current is known as a circuit. A circuit, 
so far as radio is concerned, may be open or 
closed, primary or secondary, or oscillating. 

Coupling. -In certain radio transmitting 
and receiving arrangements it is necessary to 
transfer energy from one circuit to another. 
This is generally done by having a few turns 
of wire in each circuit, which may be brought 
nearer together or drawn farther apart. 
When the coils are brought close together, 
we have what is known as a close coupling; 
when they are drawn farther apart, we have 
loose coupling. The primary of a coupler, 
which gives the coupling effect, is the one 
that has the source of power, while the sec- 
ondary is the coil that receives the power 
transferred by the primary. 

Condenser. -A device consisting of two or 
more metallic surfaces, separated by a non- 
conductor or dielectric, capable of receiving 
and holding a charge of electricity, and dis- 
charging it when called upon to do so. The 
condenser plays an important role in tuning 
operations, both in receiving and in sending. 
It is also employed in the generation of radio 
waves. 

60 : 

said it couldn't be done I 

RE $ 60 rt is a 
Clarity 
Beauty 
Volume 
Distance 
Selectivity 

A 5 -TUBE SET 
Tuned Radio Frequency 

built of the finest low loss 
material and in a beautiful 
genuine solid mahogany cabi- 
net at only sixty dollars. 
Ask your dealer for a free demonstration 
Complete Catalogue gladly sent on request 

FRESHMAN 

Chas. Freshman Co., Inc., 106 Seventh Ave., New York 

ON ONE TUBE 
Broadcasting from Atlantic Coast, Mexico, Hawaii, 

by sers of Canada and Cuba heard in 
CROSS COUNTRY CIRCUIT. Rangendue to simplicity 
of set and only one tuning control. Easily and cheaply 
built by any novice. Dry cell tunes may be 
used. All instructions, blueprint panel layout, as- 
sembly photo, etc. Postpaid, 25c. Stamps accepted. 

VESCO RADIO COMPANY, Bx. RNII7, Oakland. Cal. 

DEALER'S SERVICE 
An established service to 
dealers is offered on all 
standard lines allowing the 
regular discount. Write 
for quotations on the 
things you need. 

Everything in Radio 
FRIEDLANDER- 
KOPPLE RADIO 

SERVICE 
149 Church Street 

New York City 
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- 'have received more seatiotte Wlth my 
Miraco than I ever received with any other set costing $50 or $60 more," re- 
ports F. J. Brink, Grove, Okla. "More than pleased with my Miraco -have 126 
stations on my log to date. " -C. Ginand, 
Franklin. Texas. Best set I have ever 
used. Have beard London and Calitor- 
nia. " -C. A. Henry. Vernbank Village, 
N. Y. "When you can't get a torogram 
with. the Miraco you need not try any 
other set. A m getting all over U. S. with mine."-J. C. Brown, Albertville, Ala. 
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YOU CAN LEARN 
NEWSPAPER 

WORK 
Experienced Editor Will Teach You 

How to Become a 
Reporter 

FACINATING WORK- -GOOD PAY 

Only a Few Months' Work Required 
To Qualify You for a 

Better Position 
Regular reporters earn from $40 to $125 

a week. Good deskmen on a daily paper are 
paid from $60 to $100 a week. A "Star" 
Reporter can command his own salary. Hun- 
dreds of ambitious men and women enhance 
their income materially by corresponding for 
newspapers or writing for magazines in their 
spare time. 

We Will Teach You at Home 
We can develop your. talent for writing 

and lead you into this well paying profes- 
sion. Our Practical Course in Journalism 
was personally prepared by Henry J. Brock - 
meyer, Assistant City Editor of the New 
York Evening Post. Mr. Brockmeyer has 
trained hundreds of men and women, many 
of whom have, under his guidance, developed 
into front rank reporters or feature writers. 

Mr. Brockmeyer's course will teach you 
what it would take years of actual news- 
paper work to learn. It consists of six com- 
prehensive lessons just brimful of everything 
a reporter must learn. The following are 
only a few of the subjects covered. 

Starting in Journalism. What is a News- 
paper ? What is News? Start and Finish 
of a News Story. Technical Terms. The 
Type Point System. Styles of Type, Proof 
Reading. Capitalization and Punctuation. 
A Late Fire Bulletin. Court Stories. Libel 
Laws, Copyright. Hints to Reporters. Per- 
sonal Conduct. Re- Writing and Condensing 
Stories. Paragraphs and Short Items. Good 
and Bad Styles. Broadening the Vocabu- 
lary. Aids to Good Style. Special Stories. 
Suggestions for Stories. Rhetoric. Prepar- 
ing Yoir Story. Don'ts for Writers. Office 
Organization. Syndicated Matter. Business 
Office. Mechanical Department. Hints for 
Headline Writers. The Make -Up. The 
Country Correspondent, etc., etc. 

Use Coupon -Save 50% 
Although the price for the entire course is 

$10, entitling the student to full consulting 
services directed by Mr. Brockmeyer per- 
sonally, we will accept enrollments, if the 
coupon below is used before Nov. 20, at 
$5- exactly half price. 

Five Days' Trial 
Just pin a check, money order or five dollar 

bill to the coupon below and mail. Then 
take five days after the course arrives to 
decide whether you want to keep it. If not, 
return it at our expense and your money 
will be immediately refunded. 
THE PRESS GUILD, Ins., 66 -R West Broadway, N. Y. 
l 

THE PRESS GUILD, Inc. (Expires Nov. 20. 1924) 
66 -R West Broadway, New York City. 

Enclosed find $3 for which you are to stil') me at once. 
prepaid, Henry J. Brockmeyer's complete course in 
Practical Journalism with the distinct understanding 
that if I return the course in five days my full $5 will 
he refunded and no questions asked. 

(Name) 

(Address) 

(City) (State) 

Counterpoise. -One or more elevated wires 
insulated from and placed but a short dis- 
tance above the ground, as compared with the 
usual antenna or aerial which is placed high 
above the ground. The counterpoise serves 
as the ground in place of the usual ground 
connection. ' Where it is impossible to obtain 
a good ground connection, the counterpoise is 
employed. Again, in aircraft -radio the coun- 
terpoise arrangement must be employed, and 
in this case all the metal fittings and guy 
wires of the aircraft are employed as the 
counterpoise, while one or two trailing wires 
serve for the aerial. The counterpoise is 
used in continuous wave transmission for the 
reason that it may give greater stability than 
the usual ground connection. 

Continuons Wave (abbreviated C.W.) - 
This is a form of radio wave which is main- 
tained at a constant amplitude, as distin- 
guished from the damped wave which is pro- 
duced in trains or groups each consisting of 
a number of oscillations which rapidly die 
down in amplitude until zero is reached. Con- 
tinuous wave transmitters are more efficient 
than damped or discontinuous waves in radio 
telegraphy and are absolutely necessary in 
radio telephone work. 

Crystal Detector. -A radio -wave detector 
device consisting of one or two crystals pos- 
sessing certain rectifying properties which 
cause them to rectify or convert radio energy 
into audible currents, so as to affect the tele- 
phones. In some designs a single crystal is 
used, with a fine wire (known as the "cat 
whisker ") or metal point in contact. In 
other designs two crystals are used in con- 
tact. 

Decrement. -The rapidity with w h i c h 
damped wave trains die down or are damped 
from the maximum amplitude to zero. The 
radio laws have something to say regarding 
the decrement of a transmitter, for the decre- 
ment has much to do with the sharpness of 
tuning. 

Detector. -A device that rectifies or trans- 
forms the intercepted radio waves into vis- 
ible or audible indications. The two general 
classes of detectors in present -day use are 
the crystal detector and the vacuum tube. 

Direct Current (abbreviated D.C.). -An 
electric current that flows continuously in 
one direction, as distinguished from alternat- 
ing current which changes its direction of 
flow. A direct current always flows from 
the positive source to the negative return. 

Duo- Lateral Coils. -Compact inductance 
coils with a unique winding that makes for 
great wave- length value with a rather small 
amount of wire. 

Electrolyte. -The liquid used in a storage 
battery, composed of water and sulphuric 
acid. The electrolyte changes its density or 
specific gravity according to the relative 
charge of the battery, and it is this changed 
density or specific gravity which serves to 
indicate condition of a storage battery at all 
times. (See Hydrometer.) 

Electron. -This stands for the ultimate 
particle of matter, which is a charge of neg- 
ative electricity. Electrons are emitted by 
the incandescent filament of the vacuum tube 
and attracted by the cold plate. The grid, 
which is placed between the filament and the 
plate, serves to absorb more or less of these 
electrons and thus controls the number reach- 
ing the plates. It is this action which con- 
trols the plate current. and since a very small 
charge on the grid can control a far greater 
volume of current in the plate circuit, we 
have the basis for the vacuum tube detector, 
amplifier, modulator. and so on. 

E. M. F.- Abbreviation for electro- motive- 
force, meaning the electrical pressure or po- 
tential, the unit of which is the volt. 

Ether.-Since radio communication is said 
to be a wave motion set up by a transmitter, 
it is necessary to conceive of some medium 
for this wave motion. This medium is called 
the ether. It is a hypothetical medium of 
great elasticity and extreme tenuity, and is 
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FREE 
All About Neutrodyne!The most elabor- 
ate ,descriptive literature ever published. Sec- 
ond huge printing ready June 1st. Why coast 
to coast, Hawaii, Cuba, reception is infallible. 
The secrets of 5-Tube achievements, selectivity, 
clarity. The wonders of new synchronized de- 
sign. Amazing list of stations reached. Names 
and addresses of fans reporting from all parts 
of U. S. Miniature reproduction of master blue- 
print hook -up. Diagram of the ideal parts for 
perfect synchronization. List of 498 broadcast- 
ing stations with call letters and wavelengths. 
Key map of big stations. Every fundamental 
fact necessary to show 
you how to bring the 
great things of radio en- 
joyment within reach 
of a modest purse. We 
promise you the radio 
revelations of your life. 
Send now. It is FREE 
to every earnest fan. If 
you like, send 2 cent 
stamp to pay part of 
the cost. We will ap- 
preciate your Courtesy. 
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THE RADIO SHACK 55 Vesey Street 
Largest Radio Dealers in America Dept. RN IO,New York 
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COAST TO COAST RECEPTION, 
verified by Miraco users 

ILLINOIS 
ALIFOORNIAY. 

MINNETEXAS EARS 
"Believe Miraco best on "Using my Miraco, got 
market. Have beard eta- reception from coast to 
lions all over U. 9. Also cosse, Calgary Canada 
Cuba. Hear N. Y. and Houston and Dallas Tex.'t 
Cal. moat every night. " - R. E. Ruaquiet, Coke*. 
Mre. F. H. Prophet, Paw- Mina. 
nee, III. OHIO HEARS PORT. 
NORTH DAKOTA HEARS LAND, ORE. 

CUBA "Miraco works fine. Just 
"Miraco han been work- had Atlanta. New ork 
ing fine. Have board from City, Davenport, Tamps 
co at to coast. Also many Fort Worth, Dallas and 
station. in Canada, Hawaii Portland,Ore.Guesathatis 
and Cuba."-T. G Ander. range a ugh. is t 
son, Turtle Lake, N. D. T.R.Maun, Aehiaad,Ohio. 
Reports like these from users in every state prove 
Miraco Tuned Radio Frequency Receivers -at rock bottom prices -have efficiency of sets costing th ree 
times as much. Two -tube guaranteed outfit, solid 
mahogany cabinet, list prise $29.50. Four -tube 
guaranteed lo 

despeake o 
tflt, list once 554.50. 

SendCoupon 
for latent bulletin and 
special offer. It will 
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THE MIDWEST RADIO COMPANY 
804 Main Street, Cincinnati, Ohio 

Interested in Mimeo ( ) as a dealer ( ) as an 
agent ( ) as a user. 
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said to pervade all space as well as the inter. 
stices of solid bodies. It is also the medium 
which transmits light waves, heat waves, and 
electric waves. While it is true that the Ein- 
stein theories have shattered the former con- 
cept of the ether, it is still employed by radio 
men in explaining the action of radio. 

Fading. -Due to certain atmospheric con- 
ditions which are not altogether understood 
but whose existence is well authenticated, 
radio signals often die down or fade away 
when received at a distant point. This is 

especially noticeable when receiving radio- 
phone programs from some long -range radio- 
phone station. The speech or music, loud 
one moment, gradually dies down, only to 
come up again some time later. 

Feed- Rack. -In the Armstrong regenera- 
tive circuit a certain portion of the energy 
in the plate circuit is thrown back into the 
grid circuit so as to raise the grid potential. 
The increased grid potential, in turn, gives a 
greater plate effect, which, once more, feeds 
back a certain part of its energy to the grid 
circuit, and so on. This action results in con- 
siderable self -amplification. The feed -back 
action is also employed in the generation of 
oscillations for transmitting purposes. 

Frequency. -In radio work and in alter- 
nating current practice, the rapid reversal of 
the current in a circuit. Frequency is applied 
only to alternating currents. High frequency 
currents mean currents above the usual com- 
mercial frequencies, which are 33- cycle, 60- 
cycle, and 120 -cycle. Audio frequency cur- 
rents mean currents up to 10.000 cycles. 
Radio frequency currents are those above 
10,000 cycles. 

Grid.-That member of the vacuum tube 
which is placed between the filament and the 
plate, and which serves to absorb a greater 
or less number of electrons. The grid is gen- 
erally made in the form of a spiral or zigzag 
or again like a tiny ladder. 

Grid Leak.-This is a very high, non- 
inductive resistance connected across the grid 
condenser or between the grid and the fila- 
ment of a vacuum tube to permit excessive 
electrical charges to leak off to an external 
point, thus furnishing stable control under 
all operating conditions. The grid leak may 
be a pencil line drawn on a piece of paper 
and clamped between heavy copper washers. 
The pencil line may be heavier or lighter 
according to the resistance required. 

Ground. -The antenna or aerial is one side 
of the wave distributing or wave receiving 
system, while the ground is the other. The 
ground consists of a suitable connection with 
the ground, such as a water pipe, steam pipe, 
gas pipe, large metal plate buried in moist 
soil, bare wires laid in deep trenches and then 
covered over, and so on. The British call 
the ground connection the "earth." 

Harinonics.-In receiving radiophone pro- 
grams, one is often surprised to hear a given 
radio telephone on an altogether different 
wave- length. This lower or higher adjust- 
ment of the tuner brings in the radio tele- 
phone much weaker than the real adjust- 
ment, but nevertheless sufficiently loud some- 
times to interfere with other receiving oper- 
ations. In radio work, such interference is 
due to harmonics, and is most noticeable in 
undamped or continuous wave operation. 
These harmonics differ in wave -length and 
frequency from the original and true opera- 
tive wave. The first harmonic is three times 
the true frequency, or one -third the wave- 
length of the aerial ; the second harmonic is 
five times the true frequency or one -fifth the 
wave- length ; the third harmonic is seven 
times the true frequency or one - seventh the 
wave -length. High -power stations are some- 
times heard at very short wave -lengths. 

Hearn. -The unit of inductance. 
Hert:ian Waves.-Radio waves named 

after Prof. Heinrich Hertz of Germany, who 
discovered then in 1887. 

Honeycomb Coil.-A compact inductance 
coil with a unique winding that makes for 
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thoué Batteries 

Radio as Convenient 
as Your Telephone 

THE first receiver to operate at maximum efficiency without 
"A" and "B" batteries -THE MU -RAD MA -20. 

Just plug into your electric light socket. Avoids the heavy expense, 

unsightliness and inconvenience of "A" and "B" batteries and 

battery chargers. The MA -20 RECEIVER with the MU -RAD 
RECTO- FILTER does away with these former handicaps. 

The ultimate in simplicity. Especially designed for high selectivity 

so that powerful local stations can be tuned out while receiving 

distant programs. Tuning on all three dials always the same. 

Where alternating current is not available batteries can be used as 

with any other set. 
A new circuit -new in all its principles. Five tubes, non -oscillating, 
non -radiating. $185 

See ma advertisenunt in this issue of the MU -RAD RECTO- FILTER -a power unit. 

Write for Literature! 

MU -RAD LABORATORIES, INC 
801 FIFTH AVE., ASBURY PARK, N. J. 

\\' 1;'i57Y.he New 
:) MU-RAD . EC.E1VER 

"M.14O 

ONE THOUSAND AGENTS 
WANTED 

WE want one thousand agents to sell subscriptions to RADIO 
NEWS, SCIENCE & INVENTION, PRACTICAL 

ELECTRICS and MOTOR CAMPER & TOURIST. We will pay 
a generous commission for this work and help you in every way. 
Our four publications are leaders in their fields, ready sellers 
and this is an offer well worth your while. A few spare hours 
a day will bring you a handsome return. Write regarding our 
proposition at once and be the first one to get started in your 
vicinity. 

Experimenter Publishing Co. 
53 Park Place New York 
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-there is a proper 
FAHNESTOCK Clip 

FAHNESTOCK solderless connec- 
tors are made in 47 styles and 
sizes designed to cover a multitude 

of requirements and are in every case 
undoubtedly the best for the particu- 
lar need. 

The display case illustrated contains 
14 varieties, which have been proven 
by past sales the most popular with 
the radio buying public. Wide awake 
dealers everywhere are enjoying in- 
creased business by installing these 
display cases, which show the prospec- 
tive purchaser instantly the type of 
connector best suited to his needs. 

rAIN °r' Improved 
Ground Clamp 
Equipped wit h 
Fahnestock Patent 
Wire Connectors 
Easily Attached. 

No Soldering- 
For Radio Use Only 

ASK Your Dealer to tell you about 
the FAHNESTOCK Antenna 

Connector, which assures a Perfect 
Connection. 

None genuine without our stamp 

FAHNESTOCK 
ELECTRIC CO. 
LONG ISLAND CITY, N. Y. 

SEND FOR YOUR FREE COPY 

TESTED HOOK -UPS 
SUBMITTED BY USERS OF OUR 

.a, 
;1P!.'. lJd 

Price $1.00 
POSTPAID 

sltb instructions 

WONDERFUL 
TRANSMITTER 

BUTTON FOR LOUD 
SPEAKERS 

AMPLIFICATION 
AND EXPERIMENTS 

K. ELECTRIC CO. 
is PARK ROW NEW YORK 

great wave -length with a rather small amount 
of wire. 

Hook -Up. -A diagram giving the wiring 
or connections for radio apparatus. Hook- 
ups are diagrams which make use of the vari- 
ous radio symbols to represent the different 
pieces of equipment. 

Hot -Wire Meter. -The usual electrical 
measuring instruments cannot be employed in 
measuring high frequency radio currents. It 
therefore becomes necessary to use special in- 
struments which have a fine platinum wire 
whose expansion and contraction, brought 
about by the radio current of fluctuating 
strength, operates an indicator over a cali- 
brated scale. 

Hydrometer. -An instrument for taking 
the specific gravity of the storage battery 
electrolyte. The hydrometer gives a specific 
gravity reading, which in turn indicates the 
relative charge of the storage battery. In 
this manner the radio operator knows just 
when to place his storage battery on charge, 
and when to stop charging. 

Impedance. -The term applied to the re- 
sistance offered by a coil of wire to an alter- 
nating current flowing through it due to the 
counter -electromotive pressure, irrespective 
of the actual resistance of the conductor in 
ohms. Counter -electromotive pressure is de- 
veloped in all forms of inductance, and this 
counteracts the flow of current to a greater 
or less degree. Impedance may be said to be 
the result of reactance. 

Inductance.-The property of a material 
system by virtue of which it is capable of 
storing energy electro- magnetically. The unit 
of inductance is the henry. In radio work 
the mil -henry and the micro -henry are the 
units employed. 

Insulator. -A non -conductive material 
through which current will not normally pass. 

Jack. -The hole which receives the plug 
used in making rapid connections in radio 
receiving and transmission apparatus. 

Kick -Back. -The flow of current from 
high frequency generating equipment back 
through the current supply !ine where it does 
not belong and where it may do some dam- 
age. Certain forms of choke coil and graph- 
ite resistance rods connected to the ground 
are sometimes used with transmitting equip- 
ment so as to prevent kick -backs. 

Kilowatt (abbreviated k.w.). -One thou- 
sand watts, a unit used in measuring large 
amounts of electricity. However, a kilowatt 
is considerably in excess of an electrical 
horsepower, which is 746 watts. 

Lead -in. -The connection between the an- 
tenna or aerial and the receiving or trans- 
mitting apparatus. 

Log. -The record kept in commercial radio 
stations of their radio business day by day. 

Loop or Loop -Antenna. -A wooden frame 
with a number of turns of wire wound about 
it so as to form a square loop. Such a device 
is employed in place of the usual antenna and 
ground for receiving purposes. In certain 
rare instances, such as trench communication 
work in military operations, it has been em- 
ployed for transmission. The loop is a di- 
rectional device, working best when pointing 
edge on towards the transmitter. The use of 
the loop gives greater selectivity and also 
reduces materially the static disturbances that 
prove so troublesome in the summer. The 
loop is the basis of the radio compass, now 
so extensively used in navigation. 

Loose- Coupler. -A device that serves to 
couple two circuits so that energy may be 
transferred from one to the other and their 
relation may be increased or decreased by 
making the coupling closer or looser, as de- 
mands may dictate. (See Coupling.) 

Lond-Speaker.-A modification of the 
usual telephone receiver, made on a large 
scale so as to produce a large volume of 
sound which is distributed throughout a room 
by means of a horn. The loud- speaker does 
away with the necessity of head phones and 
puts the radio receiving set on a par with the 
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A PORTABLE 
RECEIVER 

The Latest 
Development in 
Radio Receivers 

The Portable Radio Receiver offers e 
keener enjoyment of Radio than any other 
type of Receiver on the market. The Port- 
able Receiver. as the name implies. can be 
moved from room to room In your home 
as best suits your convenience. It can be 
placed in your Automobile and taken on 
week -end trips or it can be easily trans- 
ported to the hause of a friend on special 
occasions. The Portable offers so many 
Interesting applications that no home is 
complete without one. 

-Consrad" pattern No. 12 "How to 
Build a Portable Receiver" shows you how 
to construct a highly efficient Portable by 
the simplest and most direct method known. 
A complete net of full -sized blueprint pat- 
terns are furnished consisting of two sheets 
15" x 18" and another 15" x 16" together 
with a four -page instruction sheet that de- 
tails all operations in the building of 
this set. All blueprints are drawn full 
size so that no extra measurements of 
any kind are necessary. 

SOLD BY ALL RELIABLE 
RADIO DEALERS 

Or Direct From Us. 

"BUILD YOUR OWN" 

PRICE 

50; 
Prepaid 

Pattern 
No. 12 

The Consrad Co. 
233 Fulton Street 

New York City 

onsrad 
"RADIO'S FOREMOST PUBLISHERS" 

Set-O--Six 
Radio 
Socket 
Wrench 

'125 
A solidly -built 
wrench for every 
radio need. Reaches 
and fits every round and 
hexagon nut on any set; 
works with a fast, screw -driver 
turn. Compact, light, and handy. 

If your dealer canna: 'apply you 
erd.r.frem us 

THE PERRY -FAY COMPANY 
Screw Machine Produit, 

ELYRIA, OHIO 
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phonograph, so far as convenience is con- 
cerned. 

111egohm. -One million ohms. 
blicrofarad (abbreviated mfd.) -One mil- 

lionth part of a farad. This is the practical 
unit of capacity, employed in radio. 

Microphone. -An instrument for convert- 
ing sounds into electrical fluctuations or 
modulations in a given circuit. The micro- 
phone takes the voice or music and converts 
it into variations of an electric circuit. and 
these variations, in turn, when passed through 
a distant receiver, are translated back into 
the original sounds. The usual microphone, 
such as is used for wire telephone and also 
with small radio telephone transmitters, con- 
sists of a mass of loosely- packed carbon 
granules held between two carbon blocks, and 
subjected to a varying pressure according to 
the sound waves falling on the diaphragm. 

Milliamperes (abbreviated MA.).-The 
thousandth part of one ampere. 

Modulation. -The act of varying an elec- 
tric current in a given circuit by means of the 
voice or music. Thus the modulation of a 
given radiophone broadcast station may 
be said to be good. fair. or poor, according 
to how realistic the voice or music sounds 
at the receiving end. 

Vatural Frequency.-The natural or fund- 
amental wave -length of an aerial or antenna 
without inductances or capacities of any kind 
added to it. Every aerial or antenna has a 
natural frequency or wave -length of its own. 

Ohm. -The unit of electrical resistance. 
Ohm's Law. -The fundamental law of 

electricity is known as Ohm's law. It states 
that the current in amperes flowing through 
a circuit is equal to the pressure in volts 
divided by the resistance in ohms. Thus with 
any two factors in an electrical problem 
known, it becomes possible to determine the 
third or unknown factor, so far as direct 
current practice is concerned. In alternating 
current practice there are other factors that 
must be taken into consideration and that 
complicate materially such calculations. 

Oscillations.- Alternating currents of ex- 
tremely high frequency are known as "radio 
oscillations." If the voltage or amplitude of 
a series of oscillations is constant, the oscil- 
lations give rise to continuous or undamped 
waves ; on the other hand. if the voltage or 
amplitude is not constant but is rather of a 
damped or decaying nature, like the beats of 
a pendulum, which swings less and less until 
it comes to a dead stop, then we have damped 
waves. A series of waves is called a train. 

Parallel. -In all electrical work various 
devices and equipment, such as lamps and 
batteries, may be connected in series or in 
parallel. The series arrangement is such that 
the current must flow through one device 
after another until all the devices have been 
traversed, after which the current returns to 
the starting point. Parallel wiring means 
that all the devices are arranged across the 
two current- carrying members as the rungs 
of a ladder, and the current, therefore, flows 
through all the units or devices at the same 
time. In the series arrangement we build up 
or require greater voltage. Thus five 110 -volt 
electric lamps, connected in series. would re- 
quire 5 x 110 volts or 550 volts to light them 
to full candlepower. The same five lamps, 
arranged in parallel, require only 110 volts, 
but if each lamp draws % ampere, then the 
parallel arrangement calls for 2% amperes, 
while the series arrangement, calling for 
greater voltage, requires only the same am- 
perage as is called for by each lamp, or 
ampere. Please note, therefore, that parallel 
hook -up calls for greater amperage. and 
series hook -up for greater voltage. In con- 
necting batteries, the series arrangement 
builds up the voltage. Five dry batteries 
arranged in series will give 5 x 1.4 volts or 
7 volts. The same batteries, connected in 
parallel, will give only 1.4 volts, but the am- 
perage will be 5 x 25 amperes (the usual 
capacity of a dry battery on short circuit) 
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"GOLDEN- LEUTZ" 

"SUPER- PLIODYNE 9" 
MANUFACTURED UNDER FARRAND LICENSE 

TRADE MARK REG. 

"The Perfect Broadcast Receiver" 

SIZE 40x8x8 INCHES WEIGHT 65 LBS. 

BUILT FOR PEOPLE WHO WANT THE BEST 

A New Broadcast Receiver having 6 Stages of Tuned Neu- 
tralized Radio Frequency Amplification, Detector and 2 

Stages of Audio Frequency Amplification. 

Represents the Highest Type of Efficiency Obtainable in Point 
of Extreme Range, Tremendous Audibility and Remarkable 

Selectivity. 

Complete Illustrated Catalog and Instruc- 
tion Book mailed upon receipt of 25c. 

GOLDEN -LEUTZ INCORPORATED 
476 BROADWAY NEW YORK CITY 

TUBES 
at 

One -Halt 
Cost 

Save 1/Z Cost of New Tube 
GUARANTEED VACUUM TUBE RE- 

PAIRS AT POPULAR PRICES. 
We try to maintain 24 -hour service. 
All repairs guaranteed. 
Tubes satisfactory or money refunded. 
Special discounts to dealers. 
Send broken and burned out tubes parcel post. 
Repaired tubes returned parcel post, C. O. D. 
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Announcing! 
BIG PRICE REDUCTIONS 

on all 

Triple Duty Tuner 
For simple regenerative, Flewelling, Radio 

frequency and other circuits 

Price 

$5.00 

Less 
Dials 

Price 
$6.20 

With 
Dials 

BUILD YOUR RADIO SET 
AT HALF PRICE 

No. 300 Fixed Crystal $..60 
No. 250 Reflex Coils (Harkness) 2.00 
No. 275 Reflex Units (Harkness) 8.00 
No. 401 A.F. Transformer 3.50 

Ratio 3.1 & 5.1 
No. 340 A & B Crystal Sets 6.00 
No. 55 Two Tube Reflex Kit, Panels 

drilled & Engraved 25.00 
No. 50 Two Tube NEUTROFLEX 50.00 

Write for catalogue No. R 81 illustrating 
diagrams, parts and sets manufactured by 

LEE ELECTRIC & MFG. CO. 
220 Eighth Street, San Francisco, Cal. 

DEALERS and JOBBERS 
Write for Attractive Proposition 

T Y P E W R IT ER 
10 DAYS FREE TRIAL r uródOÓmtndtoflly 
days you are not satisfied with W. late model UNDERWOOD typewriter rebuilt by the famous Shipman Ward process. 

GREAT PRICE SAVING Direst toyoa from the 
largest typewriter fac- 

tory in the world by our money saving methods. 

EASY MONTHLY PAYMENTS ySo all that 
notice it while you enjoy the use of this wonderful machine. 

FREE BOOK OF FACTS Explaining ondprful 
abstem 

of rebuilding. typewriters and aleo valuable information 
out the typewriter industry both instructive and entertaloing. 

Act Today! 
Mail 

Coupon 

Shipman Ward 
Mfg. Company 
1957 Shipman Building 
Montrose & Ravenswood 
Ayes.. Chicago 

5 
Year 

Guarantee 

Please send me 

free hook of Pacta. 
explaining bargain offer. 
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et. and No 
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or 125 amperes. In connecting dry batteries 
in series, the center post of one cell is con- 
nected to the outside of the next cell, and so 
on. 

Plate. -One of the elements of the usual 
vacuum tube. The plate is the cold electrode 
which attracts the hot electrons from the 
filament. 

Plate Circuit. -The circuit connected with 
the plate of the vacuum tube. This circuit 
contains the telephone receivers and the "B" 
battery or high -voltage battery, generally of 
22% volts rating. In some forms of regen- 
erative receivers, a variometer .is included in 
the plate circuit so as to tune this circuit for 
the purpose of feeding back some of the 
energy to the grid. In other instances, the 
plate circuit includes a few turns of wire 
known as the "tickler," which induces some 
of the plate current into the grid circuit. 

Plate Batters.- Usually called the `B" bat- 
tery. A 22% -volt dry battery or a storage 
battery intended to supply a steady current 
for the plate circuit of the usual vacuum tube. 
In amplifier work the "B" or plate battery 
may be as high as 45 volts, and for extreme 
amplifications as high as 90 to 100 volts. 

Plug.-A device consisting of two contacts 
on a brass rod, which may be inserted in a 
hole known as the jack, the latter making 
contact with the two contact members of the 
brass rod. This method ensures a rapid 
method of making and breaking connections. 
It is the same arrangement as is found on 
the usual telephone switchboard. In radio 
the plug and jack are widely employed, espe- 
cially for the telephones of the receiving 
set, and for the microphones of a transmitter. 
There are certain types of automatic jacks so 
constructed that when the plug is inserted, a 
separate circuit is closed, aside from the 
actual circuit in vhich the plug is to form 
part. Such an arrangement is used to light 
tube filaments when the plug is inserted, and 
to extinguish them when the plug is with- 
drawn. 

Primary. -The first circuit of an electrical 
combination where two circuits, which trans- 
fer energy from one to the other, are em- 
ployed. The primary contains the original 
current or source of power, while the sec- 
ondary receives more or less of that power. 
Thus in transmitting practice, the primary 
would be the coil in the oscillating or local 
circuit, containing the generating equipment, 
while the secondary would be the coil in the 
aerial -ground circuit. The primary of a re- 
ceiving set, on the other hand, is the coil in 
the antenna -ground circuit, while the sec- 
ondary is the local or detector circuit. 

Potential.- Another term for voltage, when 
used in the electrical or radio sense. 

Potentiometer. -An instrument for regu- 
lating the voltage supplied to a device or 
circuit within very delicate limits, as com- 
pared to the rougher variations obtained with 
a rheostat. The potentiometer is a resistance 
which is connected directly across the source 
of current. It is provided with a sliding 
contact, which moves from one side to the 
other. The device or circuit to be fed this 
delicately varied current is connected with 
one side of the resistance and with the mov- 
able slider. Now, as the slider is moved 
from one side to the other, current is taken 
off the resistance in proportion to the dis- 
tance between the slider and one end of the 
resistance. This method of regulating volt- 
age is a very delicate one, and it applies a 
more steady load on the current source. Po- 
tentiometers are used in applying very criti- 
cal voltages on plates in vacuum tubes, when 
the utmost efficiency is sought. 

Radiogram. -A dispatch sent by radio tele- 
graph. It is the word in radio communica- 
tion that corresponds with telegram. 

Radiophone. -A wireless telephone or 
radio telephone. This word is coming into 
very general use. 

Radio. -This word has more or less sup- 
planted wireless, in the United States at 
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One Piece Stator 
Oneof Several New Features 

in Four New Types 

Stamped out of one piece of aluminum 
-the one piece stator eliminates 
broken contacts and soldered joints. 
Positive results -no leakage. Found 
in types 3 and 4, celoron end plates, 
and types 5 and 6, low loss -metal end 
plates. 

ASK YOUR DEALER to Show You 
the ONE PIECE STATOR and other 
Improvements. 

100% GUARANTEED 
Write for Literature 

U. S. TOOL COMPANY, Inc. 
118 Mechanic Street, Newark, N. J. 
Mfrs. of Special Tools, Dies, Jigs. Automatic 

Machiner} and Sub Presses. 

TRESCOLA 

Coast to Coast Radio 
Received the Chicago Evening American, re- 
gional prize of $350.00, 3,000 miles range, 

Price $22.50 
Regenerative, Licensed under Armstrongs, II. S. Pat. 

Na 1,113,148 

OUR AMAZING OFFER 
for a short time only, send us your old crystal 
set and we will send you one of these beauti- 
ful tube sets for the small sum of $12.50; add 
P. P. on 10 pounds. 

Tubes batteries, phones, etc. extra 

TRESCO SALES Inc, Davenport., Iowa 
P. O. Box 148 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N. Y. C. 
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TO THE RADIO DEALER 
Let us explain how you can make the sale of our publica- 

tions a worth while, well paying part of your business. Every 
one that enters your store is a prospective buyer of RADIO 
NEWS. RADIO NEWS will sell with little effort on your part. 

You may sell our publications on a single copy basis with 
a fine margin of profit or on a subscription basis with a gener- 
ous commission allowance. 

Write now and prepare for the Fall and Winter trade. 

EXPERIMENTER PUBLISHING CO., 
53 Park Place, New York. 
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least, although it dates back only a few 
years. 

Radiation.-The propagation of radio en- 
ergy through space. When applied in prac- 
tical radio work, it means the amount of 
energy that is being delivered to the aerial 
circuit, and presumably propagated through 
space. Thus we speak of good radiation and 
poor radiation, depending on the proportion 
between what is put into the wireless or 
radio transmitter. and what actually flows 
into the aerial in the form of radio oscilla- 
tions. Radiation is generally determined by 
means of a hot -wire ammeter in the aerial 
circuit. 

Radio Frequencies. - Frequencies corre- 
sponding to vibrations far above those to 
which the human ear will respond, are known 
as radio frequencies. All frequencies above 
10,000 cycles per second are termed radio 
frequencies. 

Radio Link. -The radio section which forms 
part of a regular telephone system. Thus in 
certain parts of the United States, where 
conditions militate against the installation 
and maintenance of a telephone line, a radio 
link can be established, so that radio tele- 
phony spans the gap. In California there is 
a radio link in regular use between Santa 
Catalina Island and the California mainland. 
This radio link bridges the gap in the regu- 
lar telephone system, so that persons talk to 
each other with regular telephone instru- 
ments and in their own homes, little aware 
that their voices are carried through 311/ 
miles of space in order to span a bit of the 
Pacific Ocean. 

Reactance.--The reactance of a circuit is 
a function of the inductance, capacity, and 
the impressed frequency. 

Rectifier. -An apparatus which converts 
alternating current into direct current. In 
radio a rectifier is employed in charging stor- 
age batteries on alternating current circuits, 
and for operating vacuum tubes on alternat- 
ing current circuits. Various types of recti- 
fiers are in general use. Some of these are 
vibrating devices which serve to take each 
half of an alternating current cycle and place 
it on its proper side so that all the + will be 
on one side and all the -. on the other. thus 
giving direct current. Others have a special 
form of vacuum tube which permits only 
half of the alternating current cycle to come 
through, thus giving direct current. Again. 
the usual crystal detector is a rectifier. since 
it converts the high frequency alternating 
currents of radio energy into pulsating direct 
current for the telephone receivers. 

Regenerative Circuit. -In a circuit con- 
taining a vacuum tube, it is possible to take a 
small part of the plate current and throw it 
back into the grid circuit, so as to.build up a 
greater' potential for the grid. In this man- 
ner a more pronounced effect is obtained for 
the plate circuit. and this in turn, is again 
thrown back to the grid circuit, also with an 
increased effect on the plate, and so on, over 
and over again. This throwing back or feed- 
back of energy is known as the regenerative 
action, and is also known as the Armstrong 
circuit, named after its inventor. This feed- 
back of energy is obtained in two ways, as 
a matter of regular practice. The first is to 
place a variable inductance. such as a tuning 
coil or variometer, in the plate circuit so that 
this circuit can be tuned until it feeds back 
energy into the grid circuit. The second 
method is to connect a few turns of wire in 
the plate circuit,. and to bring these few turns 
of wire into close quarters with the grid cir- 
cuit, thus inducing a greater or less amount 
of plate energy. This arrangement is known 
as the tickler. The regenerative action re- 
sults in a marked self -amplification for the 
usual vacuum tube, and gives excellent re- 
sults for weak signals. 

Relay.-A device employed when one cir- 
cuit is to cause another circuit to perform 
some given task. Thus a weak current of 
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ie ' BATTERIES banished, outclassed, along with the tin -type and 
the wax cylinder phonograph record. New power -every 
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nearest lamp socket through the MU -RAD RECTO -FILTER. 
The final achievement of a long awaited ideal. 

Not an experiment -a demonstrated, practical power unit. 

Actually smaller than the batteries it displaces. Only six inches wide, 
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Used with the new Mu -Rad Receiver MA -2o also eliminates the "A'' battery - 
a dual power unit. 
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A phase angle of 14.2 seconds! A loss of only 
seven one -thousandths of one percent! Think of it. 
Have you ever known a condenser with such effi- 
ciency? And this record was made with our 
25 -plate modeL 

Requires Only Small Space 
The Proudfoot One -Knob Condenser is a lean, 

but sturdy, unit that has a world of efficiency and 
strength without bulk. It's built to lit into tight 
places. Just the condenser for that compact set 
you are planning. 

Complete Control With One Knob 
Both group plate and vernier plate adjustments 

are ingeniuosly made with one knob. Two separate 
scales gire definite readings. Stator plates are 
mounted on two rods instead of the customary 
three. Three improved spring wiping contacts 
insure positive electrical connection and eliminate 
the inefficient pigtail. 

If you want the best results, demand the Proud - 
foot One -Knob Fernier Condenser. ICs priced 
right -13 plate (M.F.C. .00025), $3.75; 25 plate 
(MF.C. .0005), $4.50; 43 plato (rf.F.C. .001) 
$5.75. 

If your dealer cannot supply you, write us. 
Jobbers and Dealers: We will Pe glad to give 
you detailed information about the Proudfoot 
if you will address us on your letterhead. 

CRUVER MANUFACTURING CO. 
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one circuit can close the circuit for a much 
more powerful current. In radio work .the 
vacuum tube is often used as a relay. Using 
a very weak current, such as the intercepted 
radio waves. it becomes possible by means of 
a vacuum tube to control a relatively power- 
ful local current. The vacuum tube in this 
case can well be called an electronic relay, 
for such it is. 

Resistance.- Opposition to the flow of an 
electric current through a conducting me- 
dium. There is no such thing as a perfect 
electrical conductor. Every metal has some 
resistance for electric current. Copper has 
very little resistance, and for that reason it 
is widely used. Silver has even less, but it 
is too expensive. However, it is well to note 
that in certain radio instruments the con- 
ductors are silver plated, in order to afford 
the lowest possible resistance to the radio 
energy which flows on the surface of a con- 
ductor rather than through the core. 

Resonance.- Resonance in a given circuit 
exists when the natural frequency of that 
circuit has the same value as the frequency 
of the alternating current introduced in it. 
It is an ideal condition when it does obtain. 
If a circuit is not in resonance with the ap- 
plied alternating current, then the best results 
cannot be obtained because it is forced to 
function or respond to an abnormal condi- 
tion. Two circuits are brought into reso- 
nance when they are in absolute harmony. 
Tuning the receiving set to a given radio- 
phone is a matter of bringing the receiving 
set into resonance. 

Rheostat. -A device which provides a va- 
riable resistance so that the voltage of a 
given power source may be regulated to meet 
requirements. The more resistance is intro- 
duced into a circuit by means of a rheostat. 
the lower the voltage that reaches the appa- 
ratus or circuit, and so on. 

Selectivity. -In radio work, the ability to 
select any particular wave -length to the ex- 
clusion of others. Thus good selectivity 
means the picking out of one broadcast 
station while several transmitters are work- 
ing in the general vicinity. Selectivity means 
sharp tuning. 

Sharp Tun.ing.- Instances where a slight 
change in the tuning adjustments throw out 
a given transmitter. The sharper the tuning 
of a given receiving set, the greater its se- 
lectivity. In transmitting, sharp tuning means 
the generating of a very pure wave which 
will be received within narrow limits on all 
receiving sets. 

Spider -Web Coi!. -A novel means of pro- 
ducing compact inductance coils. A piece of 
fibre, composition sheeting. or other material 
is first cut down to a small disc, and radial 
slots are then cut in it so that they come 
within a reasonable distance from the center 
of the disc. Then wire is wound in these 
slots, with the wire first on one side, then 
on the other, back to the first side, and so on. 
In other words. each turn zigzags in and 
out of the disc leaves formed by the radial 
slots until the winding is completed. Such 
coils are quite flat yet are highly efficient. 

Series. -(See Parallel.) 
Specific Gravity. -The relation which any 

liquid bears to the weight or density of wa- 
ter. In radio work specific gravity is encoun- 
tered in the electrolyte of the storage battery, 
which must be constantly watched. The spe- 
cific gravity of a storage- battery electro- 
lyte, may be determined by using a hydrom- 
eter, which indicates the exact condition and 
tells when to stop charging and when to re- 
charge. The hydrometer has a little float 
or "bob" which indicates the specific gravity. 

Spaghetti Tubing. - Varnished cambric 
sleeving which is placed over delicate wires 
in order to insulate them electrically as well 
as protect them from mechanical injury. 

Slider. -A device that moves along and 
makes contact with a coil of wire or a resist- 
ance material at any point. 

Stand By.-An expression employed in 
radio when a transmitting station pauses, 
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çj9fWo! 
PERMANENT 

DETECTOR -, $150 

NO need to adjust the tube 
in a bulb set. Why adjust 
the crystal in a crystal set? 

The Grewol eliminates the only 
problem of crystal set reception 
-adjustment. Set tightly, at the 
factory, to the most sensitive spot 
and made rigid -you know with- 
out doubt that you always re- 
ceive on the loudest spot. 

Sold by Good Dealers 
Everywhere or Direct Upon 
Receipt of Dealer's Name 

and $1.50 

Patented May 15, 1923 
Serial No. 1454997 

Infringement subject to prose- 
cution. 

GREWOL 2 In One Crystal 
Two carfare, instead of only one. 
Double life, double value. 

50e each 

Jobbers: Write for 
Fxcinsive Territory! 

CVAAAWTIE CO eV 

GREWOL MFG. CO. 
NEWARK, N.J. 

Irt 
1111 gr 

. , 

Left at $10 Each 
Ideal for home -made phonographs, experi- 
mental purposes and combination PHO- 
NOGRAPH -RADIO sets. 
We have 198 small motors which are greatly 
under -priced for quick clearance. You will 
never again equal this low price, when this 
lot is sold. 
They are universal motors, 110 volts, 60 cycle 
siiigle phase, complete with turntable, cord 
and socket for immediate use. 1400 R. P. M. 
Motor has 1" pulley with flange for W' flat 
belt. Housed in highly polished, nickel -plated 
shell. 
Don't lose out on this remarkable offer. Order 
your motor today. Tomorrow may be too 
late. DO IT NOW ! Price in U.S.A., $10.00 
f. o. b. Steger, Illinois. 

Industrial Division 

Steger & Sons Piano Manufacturing Co. 
Dept. GO. Steen Building CHICAGO. ILLINOIS 
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meaning that the listeners should keep their 
adjustments and wait for a given length of. 
time until the transmitting station resumes. 

Soft Tube.-Vacuum tubes are said to be 
"soft" or "hard" according to their content. 
Thus the "soft" tube is one containing some 
gas ; in other words, it has not been exhaust- 
ed to a high vacuum. The "hard" tube, on 
the other hand, has a nearly perfect vacuum. 
Soft tubes make excellent detectors, while 
hard tubes make good amplifiers. 

Storage Battery. -A battery that may be 
recharged whenever it becomes exhausted. 
In radio work the storage' battery is em- 
ployed for the filament current supplied to 
the vacuum tubes. 

Static. - (See Atmospherics). - Disturb- 
ances of an electrical nature which inter- 
fere materially with radio communication. 

Tickler. -The coil employed in throwing 
back or feeding back some of the plate en- 
ergy into the grid circuit. 

Transformer. -A device employed in elec- 
trical and radio work for the transference of 
energy from one circuit to another. All 
transformers have a primary and a second- 
ary. The primary has the original current, 
while the secondary has the transferred or 
induced current. The transference of ener- 
gy can take place so that there is a change 
in the voltage and amperage, or no change 
at all, as may be desired. 

Tinting.- Altering the capacity and induc- 
tance values of a receiving or transmitting 
circuit so as to vary the equipment for the 
reception or transmission of signals. Tuning 
enables the receiving operator to pick tip a 
desired transmitter to the more or less com- 
plete exclusion of all others. 

Undamped Waves.-A train of radio oscil- 
lations that maintain a constant amplitude or 
potential. Undamped oscillations or waves 
are known as continuous waves, C.W. for 
short. 

T'acrrunr Tithes. -The devices used in mod- 
ern radio for receiving and transmitting pur- 
poses. A vacuum tube resembles nothing 
so much as an electric lamp, containing as 
it does a filament as well as a grid and a 
plate. The glass tube of this device has 
had its content more or less exhausted. In 
action, the heated filament gives off electrons, 
or tiny particles of matter which are attract- 
ed by the cold plate. Meanwhile the cold 
plate attracts these electrons. The grid, con- 
sisting of a fine wire interposed between the 
filament and the plate. absorbs more or less 
of the electrons and, therefore. alters the size 
of the electronic bridge formed in the tube, 
over which the plate circuit has been pass- 
ing. 

Variometer.-A device which serves to 
vary the inductance of any circuit in which 
it is connected. The variometer consists of 
two sets of coils, a fixed and a movable set. 
st-hich may be so placed with relation to each 
other, or buck their inductances. Thus the 
wave- length can be built up by means of a 
variometer, or it can he reduced, according to 
the position of the coils. 

Velocity of Waves.- Radio. electricity and 
light waves travel through space at the as- 
tounding speed of 186,000 miles per second. 

Volt (abbreviated V). -The unit of elec- 
trical pressure. 

Voltmeter. -An instrument for measuring 
the electrical pressure or potential in volts. 

Watt (abbreviated W). -The unit of elec- 
tric power. To find power in watts, multi- 
ply the voltage by the amperage. 746 watts 
equal one horsepower. 1000 watts equal one 
kilowatt (K.W.). 

Wave- Length. -Radio waves in their pass- 
age through space or ether, travel in undula- 
tions similar to the waves of the sea. When 
the wind is blowing hard and steady the dis- 
tance between each sea -wave crest is corn - 
paratively long while if the wind is blowing 
mildly and in short spurts, the distance be- 
tween. wave crests is accordingly shorter and 
we have short waves. In radio, substitute the 
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The NEW Heath 
NON -DIELECTRIC 

Condensers 

Micrometer Geared 
Vernier 

Ordinary adjustments reduced by 
separate geared adjustment to hair's 
breadth distinction. The most high- 
ly perfected vernier so tar developed. 

Permanently FLAT 
Plates 

'l'ho well -known Heath process of 
stamping and tempering rotor plates 
-mats the new HEATH an instru- 
ment of lasting accuracy. 

/-41,I 1W. 

ANEW all -metal condenser. The famous 
Heath features - non -warping, perma- 
nently FLAT Plates and Micrometer 

Geared Vernier -plus grounded aluminum end- 
plates, which eliminate capacity effects dielectric 
loss, plus a new rigidity! A shaft perfectly cen- 
tered in accurately machined bearings -true run- 
ning -for smoother operation. No contacts 
through bearings. Tests by .the New York Test- 
ing Laboratories found an equivalent series resist- 
ance of only 0.1 ohm and a phase difference of 
less than one minute -the very peak of condenser 
efficiency. Use Heath Condensers in your new 
set or hookup. . 

PRICES FOR VERNIER TYPE MODEL "A" 
"RADIANT" CONDENSERS With- 

With out 
Dial Dial 

No. 12 AV -12 plate approx. 0.00025 55.00 $4.35 
No. 24 AV -24 plate approx. 0.0005 5.50 4.85 
No. 44 AV-44 plate approx. 0.001 6.50 5.85 

Extra dials 27/e", 65 cts. each 
Plain Types -All Sizes 

No. 101 -2" dial for t/" shaft 50 cts. 
No. 103 -3" dial for 1/4" shaft 65 cts. 
No. 105 -4" dial for 1/4" shaft 80 cts. 

HEATH Bakelite Dial 
Specially designed, easy grip -knob, beautifully proportioned, highly polished and clearly incised. 

Brass bushing centered by precision machinery to positive accuracy for perfect balance. Made 

in two (2) inch, three (3) inch and four (4) inch diameters. A typical HEATH product. 

HEATH Sockets, with the Exclusive Shock Absorber Feature 
Bakelite base into which re- enforced phosphor bronze. sell cleaning contacts are securely 

embedded. Binding posts are slotted hexagon nuts. HEATH Standards of material and 

workmanship Price 75c 

Write Today for Literature 

HEATH RADIO & ELECTRIC MANUFACTURING CO. 
206 FIRST STREET, NEWARK, N. J. 

Exclusive Canadian Distributor Marconi Wireless Telegraph Co., Ltd. Montreal, Canada 

?hr Standar`( Radio iecehook 

WIRELESS COURSE 
In 

2O LESSONS 
6/ 

S.GERNSBACIC 
A i.ESGV280URA 
fH.W.SECOR 

12/1, Ed%Non 
6n:Ydrlyasnlh, 

d EnlarRed 

EXPERIM"EMER PUBLISHiNG CO. e.wa,curr 

$2.00 12th Edition $2.00 

WIRELESS COURSE IN 
20 LESSONS 

By S. Gernsback, A. Lescarboura 
and H. W. Secor 

The Standard Radio Text Book 
Size 6 x 9 inches. 264 pages. 500 illustrations. Bind- 

ing de Luxe. Semi -flexible Leatherette Cover. Gen- 

uine Gold Stamped, Round Corners, Red Edges. 

Experimenter Publishing Co. 
53 Park Place New York, N. Y. 
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CONTI ENTAC 
LO LOSS 

CONDENSER 
Built Like A 
Swiss Watch 

So perfect in design, fabrication, 
and results that it instantly brings 
to mind the accuracy and precision 
of a Swiss Watch. Every official 
test has given the Continental Lo 
Loss a rating equal to that of the 
finest laboratory instruments. 
Ask your dealer to let you test it 
on your own set, to hear the differ- 
ence made by a really fine con- 
denser. 
13 Plate, Cap. .00025 $5.50 
18 " " .00035 5.75 
25 " " .0005 6.00 
45 " " .001 7.00 

Price without vernier $1.00 less 
If your dealer can't supply you write 

us direct. 

GARDINER & HEPBURN, INC. 
Sales Office, 611 Widener Bldg., Philadelphia 
Factory, 2100 Washington Ave., Philadelphia 

Burned Out or Broken 

RADIO TUBES 
REPAIRED 

Including 
WD -11 or C-11 
WD -12 or C -12 
UV-199 or A 2 5 UV-201A Á or C301Á 
UV -200 or C -300 
UV -201 or C -301 
DV -1 or DV -2 
DV-6 or DV-6A 
202 Transmitting Tubes repaired, $3.50 
All Tubes Guaranteed to Work Like New 

Radio Tube Exchange 
E 220 S. State Street, CHICAGO, ILL. 

Department N 
Mail Orders Given Prompt Attention 

Ui 
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wind for the transmitter and we have the 
same action. Wave -length is, therefore, 
closely related to frequency ; i.e., long wave- 
lengths have low natural frequencies while 
short wave -lengths have greater natural fre- 
quencies. In general, short wave- lengths are 
used for short distance low -power work, 
while long wave- lengths are employed for 
long -distance high -power work. 

BALTIMORE RADIO SHOW 
COMING 

Arrangements have been completed for the 
first Baltimore Radio Show, which will be 
held at the 5th Regiment Armory, Saturday, 
October 18, to Saturday, October 25. 

This will be the largest and most complete 
show staged south of New York and will 
be conducted by the 5th Infantry, Maryland 
National Guard, and sanctioned by the Radio 
Board of Trade of Maryland, which will act 
as renting agent. 

These two organizations co- operating make 
a very strong combination, particularly in 
view of the fact that the profits derived from 
this show will be used toward the installa- 
tion of a broadcast station in the Armory. 

This station will be installed prior to the 
show and will be in use during the show. 
All features connected with the show will be 
broadcast. 

SENATE COMMITTEE APPROVES 
FUNDS FOR RADIO ADMINIS- 

TRATION 
Appropriations for the administration of 

radio under the Department of Commerce, 
which were reduced by $21,500 by the House 
of Representatives recently, have been re- 
established by the Senate Appropriations 
Committee at $180,278, as originally ap- 
proved by the Budget Bureau. 

Following the reductions made by the 
House in the funds to be available for radio 
inspection, licensing and supervision for the 
coming fiscal year, Secretary Hoover 
appeared before the Senate Committee and 
voiced his opinion that the Departmental 
radio section absolutely needed the full 
amount allowed by the Budget. It is now 
believed that the amount decided by the 
Senate will finally be passed. 

RADIO COMMUNICATION IN 
SPAIN 

The following are the decisions of the 
recently held National Wireless Conference 
and the regulations controlling the establish- 
ment and working of private radio -electric 
stations. 

The regulations differentiate between offi- 
cial and private stations. The latter stations, 
radio -telegraphic or telephonic, transmitting 
or receiving, including those belonging to 
instructional centers or used for scientific 
experiments, will be subject to governmental 
control and inspection of the newly created 
Technical Committee. 

The transmitting stations are divided into 
five categories: (1) Stations for instruc- 
tion at official schools. (2) Stations for 
tests, experiments or studies of centers or 
persons of Spanish nationality. (3) Sta- 
tions for direct communication between two 
or more places, whether fixed or mobile, 
belonging to the same person or society. 
(4) Broadcast stations, official or private. 
(5) Amateur stations. 

The General Director of Communications 
will have the right to grant concessions in 
accordance with the definitely fixed condi- 
tions. 

As regards receiving stations, permission 
will be granted to all Spanish subjects who 
apply to the chief of the telegraph service 
in the town where the set is to be installed 
or to the provincial telegraphic director for 
towns where there is no telegraph station. 

Permission will be granted to foreigner§ 
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A Reflex 
Receiver 

The 
Double -Duty 

Radio Receiver 

: i , ÿ ^ (C ,. .1 

TM<ca....qta 

One of the most simple Radio Sets 
on the market with a reflex circuit 
that doubles .ht value of the single 
tube. Is highly efficient for its size. 
The construction of this set costs very 
little. It is one of the most prac- 
tical sets for the man who wants a 
simple, inexpensive receiver that re- 
quires no special knowledge to oper- 
ate and can be repaired and kept in 
order by anyone. 

"Consrad" pattern No. 5, "How to 
Build a Reflex Receiver," gives com- 
plete instructions for building this 
Reflex. Pattern contains full set blue- 
prints consisting of two sheets 14 "x 
16" drawn full size so that no extra 
measurements are necessary, together 
with four page instruction sheet with 
full details of construction operations. 

AT ALL RELIABLE RADIO 
DEALERS 

Or Direct From Us. 

"Build Your Own" 
Prepaid 

Pattern 
No. 5 

The Consrad Company 
233 Fulton Street, 

New York City 

ónsrad 
"RADIO'S FOREMOST PUBLISHERS" 

BetterToneforYourRadio: 
Greater distance, volume and selectivity guaranteed 
n ith this aerial, or money refunded. Try it without 
risk! 
Demand the genuine by name TRANSCONTINENTAL 
RIBBON. If your dealer cannot supply you order 

50 Ft. $1.00 direct from the manufacturer. post - 

75 Ft. 51.50 age paid. Thousands now in use for 
100 Ft. 52.00 broadcasting and receiving. Endorsed 
150 Ft. $3.00 by world's greatest Radio Engineers 
At all goad as the aerial for better results, bet - 

stores ter tone. 
307 W.LakeSt. 

Acorn Radio Mfg. Co. Dept. 405 
CHICAGO 

\litIBBON 
RANSCONTINEM 

AERIAL i 
DEALERS: Write for special Offeri 
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on their application to the General Director 
of Communications, subject to recommenda- 
tion of the Ministers of War, Navy and For- 
eign Affairs. 

Applications for permits must contain par- 
ticulars of the location of the set to be 

installed, with sufficient details to enable 
possible difficulties to be considered, such as 
interference with neighboring stations. 

Receiving stations are forbidden to use 
any apparatus producing oscillations likely 
to cause interference with nearby stations. 
The General Director will have power to 
locate such interfering stations and to warn 
them to modify their apparatus. If such 
warning is ignored, the installation will be 

treated as a secret one with the correspond- 
ing punishment. 

The annual fee for each private receiving 
station will be 5 pesetas and that for appa- 
ratus installed in public places. such as cafes. 
hotels, societies, etc., will be 50 pesetas. 

The construction and sale of receiving 
stations will be free. 

The decree mentions the punishments in- 
curred in the event of breaches and the cir- 
cumstances in which the Government can 
appropriate all installations. 

In conclusion, it is stated that if the newly 
established free system is found to work 
badly. on the petition of more than one - 
half of the license holders for receiving 
stations, a special committee will be cre- 
ated, with any powers that experience will 
prove necessary. 

RADIO TRAINING I ±' ARGENTINE 
NAVY RIGOROUS 

The training of radio men in the Argen- 
tine Navy is being stimulated by the award 
of prizes to operators who qualify in copy- 
ing code messages of 50 words, at the 
rate of 22, 24, and 26 words per minute. 
These prizes, however, are withheld for bad 
conduct and if the man is not in good physi- 
cal condition. Athletic training is required 
in all radio stations both afloat and ashore. 
wherever there is more than one operator. 

PROFESSOR JANSKY WITH THE 
SIGNAL CORPS 

Prof. C. M. Jansky, formerly of the Uni- 
versity of Minnesota, was appointed Assist- 
ant Consulting Radio Engineer of the Signal 
Corps, on July 1. His duties will include 
research problems in radio telegraphy and 
telephony in the Signal Corps Radio Labora- 
tory at Camp Alfred Vail. N. J., where 
technical problems are worked out and ap- 
paratus is designed for the Army. 

RADIO AIDS IN SOLVING MIRAGE 
When approaching Sydney, Nova Scotia, 

recently, Captain Bauge of the hospital ship 
St. Joan of Arc was confronted by a mirage 
which distorted the shore lines so they could 
not be recognized. Calling his radio coin - 
pass into service, he took radio bearings 
from North Sydney, Magdalen Island, and 
Canso. with the result that he succeeded in 
locating his position. 

BRITISH BROADCASTING COM- 
PANY OPENS NEW STATION 

The B. B. C. high- powered station at 
Chelmsford has been open for experimental 
work since Wednesday, July 9th. 

The hours of transmission provisionally 
fixed are 11:30 a. m. to 12:30 a. m., 4 to 5 

p. m., and 7:30 to 8:30 p. m. The morning 
and afternoon programs will be mostly 
speech, but it is hoped that some music will 
be played during the evening programs. 

The wave - length is 1,600 meters. The 
power will be announced later ; it will not 
be less than 15 kilowatts. The call sign 
is 5XX. 

A Challenge to Sending Stations 
Thorola notes are as pure as the singer's - exactly. Thorola's speech is as sharp 
as the voice of the speaker -exactly. 
Thorola tones are as clear as the tones 
of any musical in- 
strument. 

Thorola IS a great 
musical instrument. 

Distance is the 
only difference 
betweenThorola 
Loud Speaker 
and the sending 
station! In radio 
laboratories Thorola 
reproduction is now 
considered a test and 
a challenge of send- 
ing quality, so 
faithful isThorola. 
Gone is distortion, 
rattle, blare,screech. 

Most remarka- 
ble, it is now 
possible to at- 
tain BOTH 
volume AND 
absolute clari- THOROPHONE High Power Model -$4 

Thousands heeded the first Thorola an- 
nouncements. Thousands convinced 
themselves that Thorola was another 
great triumph for America's oldest 

makers of loud 

Horn of Thorite 
The famous syn- 
thetic material with 
controlled acoustic 
properties imposai- 
bleinwood or metal. 

Permanent 
Adjustment 
A new principle 
which permanently 
adjusts Thorola to 
each individual set. 
assuring highest 
efficiency always. 

THOROLA 4 

$25 
14í/z" Bell Horn. Complete 

`Wr with Cord and Plug. Beauti- 
ful Black Florentine Finish. 

THOROLA 3 
l2" Bell Horn and 
Cord. Finest Black 
Floren- 

4120 t i n e 
Finish. 

No external battery required 
Plug in same as headphones 

speaking apparatus. 

Thorola success is 

certain. Or else the 
daringThorolaguar- 
antee is impossible. 
Thorola MUST be 
far better, or we lose. 
You can't. 

So send the money - 
backcouponquickly 
for your Thorola, if 
your dealer cannot 
supply you. ( Thorola 
is ordinarily sold 
only through regu- 
lar channels, pro- 
tecting dealers.) 

But this coupon 
offer, good un- 
til dealers are 
supplied, will 
give you the 

5 thrillofThorola 
Made by the Makers of Famous 

ty even on weak signals. This is what 
now gives thousands of fans a new 
notion of radio pleasure. Thousands 
already know these new possibilities 
opened by Thorola Loud Speaker. 

now. The coupon brings Thorola direct. 
It is the greatest improvement you can 
make in your set. I t stamps you as the 
cleverest fan in your crowd. This coupon 
gets astounding RADIO RESULTS. 

REICHMANN CO., 1729-35 West Seventy- fourth St., Chicago 

GUARANTEE 
Thorola is guaranteed approxi- 
mately twice the volume of any 
loudspeaker (except Thorophone 
itself) in your own opinion. or 
money refunded at any time 
within 30 days from purchase. 
Thorola will give from 2 to 3 

times the volume of most well - 
known makes of loud speakers. 
Thorola improvement in tone 
quality is even more remarkable. 

30 -Day Trial Coupon -Good This Month Only 
REICHMANN CO., 1729 -35 West Seventy- fourth Street, Chicago 
I am unable to obtain Thorola from my Thorodealer. Therefore please 
supply ene promptly. shipment prepaid. I enclose in the 

Certified Check -More order -Cash 
amount of $ for one Model ri horola Loud 
Speaker. I understand that this full amount will be promptly refunded 
if I return the instrument. at your expense. for any reason within 30 
days from date. 
Name Date 
Street Address 
Town and State 

CICO BAKELITE JACK 
No soldering necessary. 
Connections made to neat binding posts. 
Moulded completely from battente. 
No metal in frame. 
Short springs of special phosphor bronze. 
Sterling silver contact points. 

No. 30-Single circuit open ...8 80 
No. 31- Single circuit closed 85 
No. 32- Double circuit 90 
No. 33 -"A" Battery Switch 90 

CICO 

RADIO PRODUCTS are 

UNQUALIFIEDLY GUARANTEED 
AGAINST ALL DEFECTS 

Look for the Distinctive GREEN CICO BOX 

CONSOLIDATED INSTRUMENT CO. OF AMERICA, 
41 East 42nd Street, New York, N. Y. 

AUTOMATIC PLUG 
Gives instantaneous con- 

nection. 
A slight pressure on the 

wings releases tips for 
change. 

Nothing to take apart - 
no tools -no set screws. 

Bakelitebody. Metal parts 
sickle- plated. 

Takes all tips. Price 7Se. 

CICO 
2 -WAY PLUG 

Two sets of headphones 
or loudspeaker and one 
set of phones may be 
connected simultaneous- 
ly. Fits all standard 
jacks. Takes all types 
of tips. Price 40e. 

INC. 

www.americanradiohistory.com

www.americanradiohistory.com


612 

THE 
Super Heterodyne 
Will Be Your Eventual Receiver and Then Be Sure You 

Enjoy the Satisfaction That Comes Only With 
High Quality Apparatus. 

We specialize in super heterodyne receivers 
and after making exhaustive tests find the cir- 
cuits and parts designed by THE EXPERI- 
MENTERS INFORMATION SERVICE to 
be the best known to the art today. 

THEREFORE WE OFFER 

NEW MODEL C -Z 
First Harmonic 

IMPROVED REGENERATIVE SUPER 
HETERODYNE AS THE FINEST RADIO - 

CAST RECEIVER THAT CAN BE 
BUILT TODAY 

Complete set of Model C -7 Super Hetero- 
dyne Parts, including panel, cabinet, 
and complete constructional drawings $104.79 

Complete set of Standard Model "C" 
Super Heterodyne Parts, including 
panel, cabinet and constructional draw- 
ings (Loop Receiver) 108.15 

VERY DESIRABLE EXTRA FEATURES 
FOR BOTH MODEL SUPERS 

Drilling and engraving panel, Model C -7 $ 7.50 
Drilling and engraving panel, Model "C" 10.40 
Weston Voltmeter for both Models 7.50 
Weston Ammeter for both Models 7.50 
Special Jewell Meters reading all tubes 

and also B Battery, per set of two 19.50 
INDIVIDUAL PARTS WILL BE FURNISHED 

SEPARATE FOR ABOVE MODELS IF DESIRED 
ACCESSORIES 

Standard RCA Loops 30" Square 19.00 
Western Electric type 10 -D Loudspeaker 43.00 
Baldwin Type "C" Phones 10.50 
Willard Batteries, Tungar Chargers, etc 
Selected RCA tubes (only with parts), ea 4.25 
Model C and Model C -7 Sets wired to 

standard by experts. 
Information Gladly Furnished Upon Request 

NORDEN, HAUCK & CO. 
Engineers and Purchasing Agents 

25 SOUTH ASHMEAD PLACE 
PHILADELPHIA, PA. 

Eliminate Soldering 
with this new 

Radio 
Tool 

The Ranee Combina- 
tion Pliera made to 
our specifications by 
KRAEUTEIt, - maker 
of this tools. Nickel 
dreadnought steel. For 
a lifetime of hard 
use. Price $3.50. 

GET away from the mess of 
soldering. Use the Rance 

Radio Pliers with its specially 
designed pins. This new feature 
forms wire ends into perfect loops 

that fit accurately over standard binding 
posts, and make cleaner, better connections. 
Sets wired in this efficient way look neater 
and work better. Electricians and mechan- 
ics find these pliers indispensable. 
Mail the coupon today and we will send 
you further details or the pliers. Corn - 
plete instructions with each pair. 

Dealers and distributors will 
be interested in our sales plan 

RANCE CORPORATION 
41 E. 42d Street New York 

Rance Corp., 41 E. 42nd St., New York. 
Please send me 

Descriptive Folder RI f I free. 
The Rance Radio Pliers f I, for which I 

enclose $3.50. 

Name 
Address 
Dealer's Name 

Listeners are cordially invited to listen for 
this station and write to the British Broad- 
casting Company at 2 Savoy Hill, giving 
details of their results. It is particularly 
requested that reports should be concise. 

The B. B. C. reserves the right to cancel 
or change these arrangements in any par- 
ticular, as it is to be understood that these 
transmissions are purely of an experimental 
character. It must not be thought that the 
transmissions are in any way a part of the 
regular program. 

CONTRABAND RADIO CONQUER- 
ING CHINA 

There are several hundred radio receiving 
sets in use in Shanghai. though radio sets 
are upon the contraband list and their im- 
portation is absolutely prohibited by the Cus- 
toms, Consul General E. S. Cunningham re- 
ports. Some of the sets here have prob- 
ably been assembled locally from materials 
imported under various classifications. The 
fact that many firms are able to offer these 
radio receiving sets for sale is evidence that 
some firms are able to manufacture or 
assemble them locally. 

STANDARD RADIO FREQUENCY 
TRANSMISSIONS 

The Bureau of Standards is transmitting 
special signals of standard frequency on 
announced dates. The signals may be heard 
and utilized in general east of the Missis- 
sippi River. 

These special signals are of use to test- 
ing laboratories, transmitting station oper- 
ators and others, in standardizing wave - 
meters and adjusting transmitting and re- 
ceiving apparatus. The transmissions on 
September 5 include ship communication, 
and those on September 22, broadcasting. 
The accuracy of these signals is better than 
three -tenths of one per cent. Information 
on how to use them is given in Bureau of 
Standards Letter Circular No. 92, which 
may be obtained on application from the 
Bureau of Standards, Washington, D. C. 

Schedule of Frequencies in Kilocycles 
(Approximate a av-e- lengths in meters in 

parentheses) 
Eastern Standard Time Sept. 5 Sept. 22 

11:00 to 11:08 P. M. 300 550 
(1000) (545) 

11 :12 to 11 :20 P. M. 315 650 

11:24 to 11:32 P. M. 
(952) (461 

345 750 
(869) (400) 

11:36 to 11:44 P. M. 375 833 
0) 

11:48 to 11 :56 P. M. (8425 (1000 
(705) (300) 

12:00 to 12:08 A. M. 500 1200 

12:12 to 12:20 A. M. 
(600) 

(1350 

12:24 to 12:32 A. M. 
(500) 

(15ÓÓ 
(450) (200) 

UNOFFICIALLY VICAR OF 
WAKEFIELD 

In the little town of Wakefield, located 
in the Virginia mountains, there dwells a 
young man named Haywood Williams, who, 
though crippled and confined to his bed for 
years, has, through the aid of radio, become 
the unofficial "Vicar of Wakefield." 

This bright and energetic mountain boy 
suffered a fall when very young, and now, 
at the age of 23, is confined to his bed, 
paralyzed for life probably. But his pop - 
ularity in the community, where there is 
neither church nor preacher, together with 
a recently acquired radio set, has made his 
humble home the community center, especi- 
ally on Sunday. The, radio receiving set 
was a gift. 

Soon after the set was received, the neigh- 
bors in this township, 18 miles from the 
railroad station, began to come in, chiefly 
out of curiosity, never having heard radio 
before. Having only one set of head- 
phones, Haywood undertook to repeat for 
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Unequalled for 
Clarity of Tone 
Volume and / 
Long Life 

20I -A 
TYPE 

.50 
GUARANTEED 

KEYSTONE 
VACUUM TUBE 

The Keystone Vacuum Radio. Tube is the 
result of the very latest research into the prin- 
ciples underlying vacuum tube construction. 

The Keystone Tube has a larger mutual con- 
ductance factor which insures greater clarity 
of tone than the ordinary tube. 

The Keystone Tube also has a larger ampli- 
fication factor, which means much louder signal 
strength than the average tube. Operates 
equally well for radio or audio frequency 
amplification. 

FULLY GUARANTEED 
to give satisfactory service 

If you. dealer does not have Keystone Tubes 
we will ship prepaid anywhere as many as you 
need upon receipt of price. 

KEYSTONE ELECTRIC & RADIO CO 
110 -116 Nassau Street, New York, N. Y 

Some dealer territory still open 

_HALFONTE- 
ADDON HALL 

ATLANTIC CITY 
Hospitable, homelike. In the very center of things. 

On the Beach and the Boardwalk. 

For more than fifty years, these 
two delightful hotels have been 
the natural choice of cultivated, in- 
teresting people -bent on happy, 
health - giving days by the sea. 

American Plan Only. Always Open. 
Illustrated folder and rates on request. 

LEEDS and LIPPINCOTT COMPANY 

`15 ,h 
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THE MOZART GRANDE CO. 
Manufacturers of Fine Instruments 

NEWARK, N. J. U. S. A. 
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their benefit such of the broadcasts received 
as were possible of repetition -chiefly, of 
course, talks and sermons. Being interested 
in religion, he found the Sunday services 
broadcast by the Right Reverend James E. 
Freeman, Bishop of Washington, of great 
interest, and as the visitors on Sunday were 
more numerous than on any other day, he 
began to repeat the words of the Bishop. 
Before very long it became a regular cere- 
mony on Sundays for the neighbors from 
far and near to gather in Haywood's home 
and listen to his repetition of the Bishop's 
sermons, broadcast by WCAP from the 
Cathedral at Washington. 

Now, through the activity of Mrs. Bar- 
nett, a fund for the purchase of a loud 
speaker, to which the Bishop himself has 
contributed, has been started, and within a 
short time Haywood will be able to repro- 
duce every word of the Bishop's Sunday 
services, including the music, for his "par- 
ishioners." It is even possible that this young 
layman may become a missionary and func- 
tion, unofficially perhaps, as a modern Vicar 
of Wakefield. 

AUSTRIAN BROADCASTING 
BEGAN JULY 1 

In view of the great economic and social 
importance of broadcasting, which has cre- 
ated a new industry in Austria, a permanent 
service has now been undertaken by the 
Oesterreichische. Radio- Verkehrs -Aktienge- 
ates with the Austrian Postal authorities in 
the matter of transmission. 

The Radio installation on the building of 
the War Ministry was used for the first 
broadcast station. Experiments were made 
with a normal sending power of one kilowatt. 
Different wave- lengths are now used ; on 
March 25 broadcasting took place for the 
first time and on a 1,200 -meter wave -length. 
On Easter another trial took place and reg- 
ular broadcasting was started July 1. 

The tax for a radio set is 10 gold 
crowns collected by the federal post offices. 
To cover the expenses of the broadcast sta- 
tion, every owner of a radio set is compelled 
to pay a yearly fee of possibly 50 gold 
crowns. This fee is reduced consid- 
erably in cases of hospitals, associations, 
and schools. Motion picture houses and 
other public places, where radio is used for 
advertising purposes, pay a higher rate. 

PRIVATE RADIO STATIONS IN 
POLAND. FORBIDDEN 

The Polish Post Office Department has 
announced that, pending legislation, private 
radio sending or receiving installations in 
Poland are forbidden, advices to the Depart- 
ment of Commerce state. Anticipated leg- 
islation, while expected to permit private 
receiving stations, will control their installa- 
tion strictly by license. Unauthorized.private 
radio telephone receiving stations will be 
sealed, upon discovery by the Postal au- 
thorities, and the case prosecuted. 

Considerable criticism of this restrictive 
radio policy is expressed but the govern- 
ment is urged not to abandon control of 
communications, especially with Soviet Rus- 
sia, due to the presence of numerous com- 
munist agents [within the country. Efforts 
of British, French, German and Polish con- 
cerns to obtain a monopoly over eventual 
sales of radio equipment have further de- 
layed relaxation of government control. 

HOLY SMOKE -PITTSBURGH! 
There now is a lady, they say, 
Whose voice carries an awful long way; 
Of the air she is master. 
She's a bloontin broadcaster, 
Her name must be Katy Kaya. 

-George F. Morgan. 
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Editorial Friends of 
`74 1V?, ZART 'Baby GPAND ; 3 

11-4!!r` 

THROUGH the radio business we have made a host of new 

friends in almost every part of the world and naturally none 

of these are more highly esteemed by us than those editorially 
associated with this country's newspapers and other publications. May 
we quote from another letter received just prior to going to press 

with this ad : 

"The reproducer ordered from you arrived in good shape 
and I desire to express my surprise at the results. Have 
had little trouble getting stations in Chicago, New York, 
St. Louis, Cincinnati, Pittsburgh, Dallas, Miami, Tampa, 
Charlotte, Milwaukee, Jefferson City, Davenport, Atlanta, 
Havana, and others on the loud speaker, which reproduced 
the music and human voice almost perfectly." 

(Signed) J. P. Leggett, In charge Sports & Radio Dept., 
The Macon News, Macon, Georgia. 

PRICES . . . F. O. B. Factory. 

Reproducer complete in black and gold crocodile finish with (gold plated) unit 
and polarity- indicating cord $12.00 

New Model in black rubber finish with nickel plated unit as above 10.00 
Unit only with polarity -indicating cord, gold plated 5.00 
Unit only with polarity -indicating cord, nickel plated 4.00 
Shipping weight of reproducer, 8 lbs. (approx. ). Dimensions- Diameter of bell, 12 ". 

Length and height overall, 124". 
No extra Batteries required. Direct from the factory or through one of our 

authorized dealers. 
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ADIO 
EPAIRING 

EBUILDIG 
ALL TUBES REPAIRED 
Guaranteed Like New / e 
Detectors or Amplifiers.... dddddd 

One Amp., 6 Volt Tubes Changed 
to 14 Amp. Tubes 

Write Today for Tube Circular on New and 
Refilled Tubes 

AMERICAN RADIO TUBE WORKS 
23 Central Ave. Newark, N. J. 

.4tents Wanted Everywhere 

71feA orvc our ew nifa / /Llij tQ`, l.L 

On Crystal Sets! 
Results truly amazing. Everyone astome 

fished. H. Harryman, Opdyke, Ill., says: 
I have heard 26 stations, most distant 825 

miles, Schenectady." H. Lapsley, Council 
Bluffs, Ia., Bays: ' Second nightl got KDKA. 
E. Pittsburgh." You can't doubt your own 
ears. Listen in on STEINITE at my risk. 

50e Each or 3 for $1.00 
STEINITE opens up new posibilities for 
crystal sets. Don't delay the Radio treat in store 
for you. Send Dollar Bill today for 3 Crystals and 
free hookups. None genuine unless stamped "S" 
Two big Atchison Banks guarantee prompt refund 
if not delighted. Manufseturera of the Famous 
Stein $10 Tubo Sets, Long Distance Crystal 
Sets $5, Stein Wave Trap $5, and Stein Two 
Stase Amplifier $12.50. FREE descriptive liter- 
ature on request: 

STEINITE LABORATORIES 
14 Radio Bldg., Atchison, Kansas 
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Advertising Testimony! 
EXHIBIT -D 
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233 BROADWAY 
NEW YORE. 

Mr. R. W. DeMott, 
Advertising Manager, 
Radio News, 
New York, N.Y. 

Dear Mr. DeMott; 

An.E..r.o.N(: ..1[3.._.r.r+' 
.).., ANTT.KeT 

April 2,_1924. 

Referring further to your recent 
communication, I wish to take this oppor- 
tunity to compliment you sincerely upon the 
splendid performance .of Radio News during . 
the past three years as an advertiai;ig 
medium. 

As you know we have a definite 
way of ascertaining the pulling power of 
individual radio publications which fact 
permite me to tell you that Radio News 
plays a very active and prominent part, as 
a member of the RCA Belling force.. 

With continued good wishes, be- 
lieve me to be, 

The NET PAID CIR CULA TION of RADIO NEWS 
is twice that of any other Radio Magazine 

This is the fourth of a complete 
Series watch for Exhibit -E 

Hand Books on Patents, Trade 
Marks, etc., sent free. Our 78 years 
of experience, efficient service, and 
fair dealing assure fullest value and 
protection to the applicant. The 
Scientific American should be read 
by all inventors. 

MUNN & CO. 
687 Woolworth Building. New York 

Tower Bldg.. Chicago, Ill. 
Scientific American Bldg., \1'ashington, D.C. 

lichari. Bldg.,582 Market St.,Sar Francisco, Cal. 
Van Nuys Bldg.. Los Angeles. Cal. 

Ildl1C1111í11üIIIIlillli1111NI1i116111i111111111tlI1i111i11' 
111111I I III INII IIII ,IIIININNN.1 NINIININII!1 

Special Library of Information 
on 

RADIO PATENTS 
and 

TRADE MARKS 

JOHN B. BRADY 
Patent Lawyer 

Ouray Building Washington, D. C. 

Cable address: Telephone: 
RADIOPAT Main 4806 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 

A MOST ASTOUNDING THEORY! 
Are radio broadcast stations responsible 

for late summers and early winters? A 
Pattersonville, N. Y. farmer believes so 
and promises frost in August because of the 
activity of radio stations. In a letter to 
WGY, the Schenectady, N. Y., station, he 
expounded his interesting and novel theory 
as follows: 

"This broadcasting of music is good en- 
tertainment for the people in different parts 
of the country. But why is the weather so 
cold? 

"I think that transmission of power 
through the air freezes all the heat out of 
it. Think, 20 broadcast stations in the New 
England States alone! Why, we have had 
cold summers for three years, ever since 
they started broadcasting music and enter- 
tainments. Four or five years ago when 
there wasn't any station transmitting power 
we had warm summers. You know your- 
self when it is hot in the summer there are 
thunder storms. Now there aren't any, and 
why? 

"When it is a hot day and a thunder storni 
goes over, the lightning burns most of the 
heat and after the storm it is nice and cool. 
Now, when about 10 or 15 stations get a- 
going for about five hours each day, the 
electricity from these stations burns more 
heat than 50 storms. The weather is al- 
together different from what it was years 
ago. What are the farmers going to do? 

"I may be wrong, but that is the cause 
of this cold weather, I think. Please try 
andgct all the stations in the New England 
states and more besides to stop the broad- 
casting during the summer months and see 
if we dolt get the good old warm days 
back again." 

WORLD'S FIRST PORTABLE 
BROADCAST STATION 

A very unusual occurrence took place when 
a metropolitan broadcast station was recently 
disposed of by one of the pioneer radio 
corporations in broadcasting, because the 
station dominated the air to such an extent 
as to prevent radio listeners within its im- 
mediate scope, from hearing any other sta- 
tions. That was not only altruistic to a 
marked degree, but highly significant in a 
radio sense. It probably started a new era 
in broadcasting. It probably began the move- 
ment of broadcast stations having their ulti- 
mate location away from the thickly populat- 
ed areas of the country. 

This unexpected stroke of policy was an- 
nounced by the Zenith Radio Corporation, 
when it sold the well known station WJAZ, 
then located on the Edgewater Beach Hotel. 
Because of the uncontrollable interference 
caused by this station throughout the entire 
North Shore of Chicago, the company de- 
cided to erect a new station far enough 
away from the city and its environs so as to 
be no longer an interference to the three 
million people who make up the second 
largest city in the United States. 

On the heels of this announcement, the 
Zenith Radio Corporation was deluged with 
letters from the Chambers of Commerce of 
many of the small communities in the outly- 
ing districts of Chicago. Some letters came 
from places two hundred miles away. So urg- 
ent were many of the invitations from these 
smaller towns that it was decided to con- 
duct a series of tests to ascertain the best 
locality for broadcasting and to determine 
at the same time the place offering the least 
opportunity for interference. The best work- 
ing plan which suggested itself was to erect 
temporary broadcast stations in all the towns 
selected for test. Then difficulties developed. 
For a time, it looked as though the plan of 
making tests would have to be abandoned 
because the attendant obstacles seemed to 
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be insurmountable. But, after considerable 
planning and experimenting in the company's 
laboratories, a way out was discovered. 

The company now has in the process of 
construction a complete broadcasting unit 
mounted on a one -ton Federal truck. There 
have been portable transmitting stations for 
code work, but from all available informa- 
tion, this is the first portable broadcast 
station in history. It will be equipped with 
a 100 -watt transmitter. It will have the 
unusual setting of a lass- enclosed truck, so 
that the public may witness the operation of 
the station wherever it is taken. It will 
be operated entirely from storage batteries. 
Part of the truck equipment will be a motor 
generator for recharging the batteries. The 
aerial will be supported above the truck by 
means of telescoping masts. Nothing less 
than gold plated antenna wire will be used 
-gold reduces surface resistance. and, as a 

result. greatly increases efficiency in an 
antenna of this small size. 

Arrangements arc under way with the 
Chambers of Commerce of all towns favor- 
ably disposed to receive the new broadcast 
station. Tests will be arramred in each case 
for a definite night and the officials of these 
municipalities will be invited to extend the 
greetings of their respective communities to 
the world by themselves speaking into the 
microphone of the portable broadcast sta- 
tion. Already the programs with two muni- 
cipalities provide for the local band taking 
part in the broadcasting. In every town 
prizes will be awarded for the longest dis- 
tance reception. This will help towards an 
accurate diagnosis of conditions in each 
locality "radioicly" speaking. The data ex- 
pected to be gathered through these tests will 
be especially valuable to radio technicians 
and engineers. For, as is generally known. 
it is impossible for radio experts. with all 
their theory and practice, definitely to pre- 
determine the broadcasting value of any 
given locality without actual tests. 

For this series of experiments. which 
promises to be so intensely interesting, the 
call letters 9 \N, intimately and long familiar 
to the general public. will be used. They 
will be remembered as the call letters that 
played so important a part in the radio com- 
munication with the MacMillan Arctic Ex- 
pedition. The sanie call letters were prom- 
inently connected with the record breaking 
transmitting reception episodes when music 
and messages from Chicago were heard in 
Hobart. Tasmania ; Melbourne and Sidney, 
Australia; and by the British Fleet off 
Tasmania, after Captain Waldo Evans. 
U. S. N., Commandant of the Ninth Naval 
District, extended the compliments of the 
United States Navy to the British Navy. 

OUR RADIO EARS 
By R. H. LANGLEY* 

The ordinary house fly. as everyone knows. 
has thousands of eyes. Each of them gives 
him a different picture of his surroundings. 
All his eyes. however. are bunched together, 
and every eye seems almost the same scene. 
The only way Mr. Fly can see something 
new, is to go to the new place, and take 
his generous supply of vision along with 
him. 

Man is pretty much in the same fix. His 
two eyes see just about as much as the fly's 
many eyes, and he has to move his whole 
body around the world. if he wants to feast 
his eyes on some new picture. Photography 
and the printing press have, of course, done 
something for elan. They bring him more 
or less faithful reproductions of distant 
scenes and objects, and the motion picture 
puts a measure of animation into these im- 
ages. 

The fly can see the pictures too, so man is 

not much better off, so far as seeing is 
concerned. The pictures may not mean much 

'Radio Engineer, General Electric Company 
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ALBERT 
Parts with a Purpose 

LOCKED 

Walbert Filament 50e Lock Switch 

Walbert Safety 75C Rim Socket 

wirr .ii,1 ,i 
mid heavier mrrhuuism. 

UNIVERNIER with mahog- C1 50 any knob and gold -plated dial APP 

With black knob and silver $1.25 
dial PP 

At your dealer at' se et postpaid 

on receipt of purchase price. 
Jobbers and Dealers: 
Write for Discounts. 

ALB T ER 
LOCK SIT H 

Safeguards Tubes and Batteries 
THE only Battery Switch and Lock cotn- 

bined. Works just like the ignition key to 
an automobile. Simply take the key with you 
when you leave your set. Your tubes and bat- 
teries will be safe. A necessity. Can be in- 
stantly applied to any set. Compact -takes 
little room on panel or behind it. Sturdy inte- 
rior springs assure positive contact. Costs no 
more than an ordinary battery switch without 
the protective lock feature. 

ALB ERT 
stMiSOCKET 

. The Low -Loss Lifetime Socket 

W ITH ordinary use you simply can't break this new 
Low -Loss Bakelite Socket with its Silver Safety - 
Rim. No more chipping or cracking at the slot. 

The Walbert Socket is GUARANTEED for a lifetime 
against breakage. It is specially designed to give Low - 
Loss with the new bakelite -base tubes. Double springs 
and double contact. Soldering lug and top contact spring 
one -piece. An attractive Socket of heavy Bakelite, perfect 
in every detail, yet moderately priced. 

ALBERT 
V_NIV",jRNIER 

Micro -Slective Tùnin0 Control 
DISTANT stations you never heard before are tuned -in 

readily with the Walbert UNIVERNIER Dial and 
it's 12 -to -1 tuning ratio. Though they be but one - 

half degree apart on the dial, you will be able to tune -in 
and log these DX stations easily and accurately. The sin- 
gle knob gives at will either direct (rapid) or 12 -to -I 
(micro- selective) control of the whole condenser, vario- 
meter, potentiometer, etc., throughout the entire range of 
each. The UNIVERNIER makes vernier condensers un- 
necessary. It costs no more than a good dial which it 
is to replace. Especially attractive with new "dished 
dial. 

Send 2c .stamp for a FREE copy of 
the UNIVERNIER Log -Every set 
owner needs this handy lord -book. 

WALBERT MANUFACTURING CO. 
923 Wrightwood Avenue, Chicago, U. S. A. 

All \\'albcrt Products are Protected 
by Patents or Patents Pending 

11-METAL Crystals make 
lead sets live wires. See 

your dealer or us. 

B -METAL 
REFINING CO. 

4th R. 525 Woodward Ave.. 
netreit. Mich. 

MONOTRON 
THE SUPER QUALITY TUBE 

Fully Guaranteed 
Type 2201.í Amplifier and Detector. rti Amp. 
5 -6 Volts. standard base. silvered tube. 
List Price $3.50 
Jobbers & Dealers: Write fer Discounts. 
EMPIRE RADIO SUPPLY CO. 
325 -17 Ave. Milwaukee, Wis 

ATENTS 
WRITE for our Three 
Guide Books and "REC 
ORD OF INVENTION' 

before disclosing inventions. Send model 
or sketch and description of your inven 

tion for Examination. and Instructions. Electrica 
cases a specialty. Highest references, reasonable 
terms, prompt attention. 

No charge for the above information. 

VICTOR J. EVANS & CO. 
919 NINTH ST.. WASHINGTON, D. C. 

ATENTS 
If you bave an invention and desire to secure a 
paient. send for our Free fluide Book, HOW TO 
GET YOUR PATENT. Tells nur Ternis, Methods 

etc. Send model or sketch and description for our opinion 
of its patentable nature. 

RANDOLPH & CO. 
Dept. 459 Washington, D. C 

Insure your copy reaching you each mon h. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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Operate your radio from your 
lamp socket with a 

Gould Unipower Battery 
For complete in formation address 

GOULD STORAGE BATTERY CO., 
30 East 42nd Scree, New York 
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Results 
Speak louder than words 

Get the fullest enjoyment out of 
your radio. Pick up the 

r7rOm ANYWHERE 
ANYPLACE 

ANYT1NE ti 

Non Directional Aerial 
successfully used on all makes of sets. 
As the name indicates the Portable Globe 
Aerial is shaped like a Globe and can be 
moved from place to place. It is also collaps- 
ible, ornamental and, above all, mechanically 
perfect, for whatever position a wire has to 
be in to pick up wave lengths the best, this Aerial has 
one in that position and several more similar. It is 

Absolutely Non Directional 
The Portable Globe Aerial works on the roof, in the 
house, on trains or ships or out in th e woods. 
In its operation it is more selective, and tunes 
much sharper and clearer with less static. 
It is the greatest Radio Value of the day -featured at 
a price within the range of everyone. 

Send money Parcel post 
order or will prepaid in 
ship C. O. D. United States 

THE PORTABLE GLOBE 
AERIAL CO. 

1604 Locust St. St. Louis 

DEALERS -We have an interest- 
ing proposition for dealers and 
jobbers. You can greatly increase 
your radio sales with the use of 
the Globe Aerial. 

To the Man with an Idea 
I offer a comprehensive, experi- 
enced, efficient service for his 
prompt, legal protection and the 
development of his proposition. 
Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States pat- 
ents', etc. Preliminary advice 
gladly furnished without charge. 
My experience and familiarity 
with various arts frequently en- 
able me to accurately advise 
clients as to probable patentability 
before they go to any expense. 
Booklet of valuable information 
and form for properly disclos- 
ing your idea free on request. 

Write today. 

RICHARD B. OWEN 
PATENT LAWYER 

2 Owen Building, Washington, D. C. 
2276A Woolworth Bldg., N. Y, City 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N. Y. C. 

to the fly, he may misinterpret them, but 
man frequently makes the same mistake, and 
no one would choose to look at even a 
motion picture, rather than see the scene 
itself. 

Man's ears were even more limited than 
his eyes. He could see great distances, he 
could look into the very depths of space, 
and with the telescope and the microscope, 
see the greatest and the smallest (or almost 
the smallest) things in the universe. He 
could only hear over very limited distances, 
a few thousand feet, and there were no 
instruments to increase this power of hear- 
ing. 

Then came the telephone and later radio 
broadcasting. 

The telephone, in its present state of 
development, makes it possible for one per - 
scin to talk to another almost anywhere. 
It extends our ears and our voices, and 
annihilates the miles that may be between 
two persons who must talk to each other. It 
is a tremendous help to us. 

Just as the world provides many wonder- 
ful things for us to see, so it also provides 
many fine things for us to hear. Some of 
us, a very limited few, can find the time and 
the means to travel and see some small part 
of a beautiful world. The rest of us must 
stay at home and be content with what we 
can learn from pictures and books. Also, 
some few of us live in the great centers 
where the feasts for the ear are to be found. 
and some of us can go and heir them. But 
here again, most of us cannot hear things, 
or could not until radio came. 

Radio broadcasting extends our ears. 
Even today, with this new art starting its 
fourth year, we can send our ears into a 
dozen different places of .amusement. al- 
most any time we wish to. We can send 
them to great cities to hear the symphony 
orchestras, we can send them into the 
churches to hear the famous preachers, we 
can send them into the studios where care- 
fully chosen artists have come to sing or 
play for us. We can send them into the 
hotel dining rooms where dance orchestras 
are playing, and we can send them to 
banquets and conventions. 

Today our ears can go to many places 
where we cannot go. The, can go out 
across the miles and listen in places where, 
even if we had the time and the means we 
could not gain admission. They can enter 
the great national conventions, for example, 
and without inflicting any discomfort on the 
rest of our body that stays at home, they 
can hear the deliberations of the political 
parties, and the speeches of the political 
leaders. They can even go into the White 
House. and sit beside our Chief Executive 
when he reads his message. 

The great convention halls that have re- 
cently attracted our attention are very large, 
as such places go, but it would have been 
quite impossible for even a thousandth part 
of those who sent their ears to these places 
by radio, to have been there themselves. 
Radio not only takes your ears and mine 
to these places, but everybody's and there is 
no crowding. 

When we send our ears away by radio, let 
us say to hear a famous orchestra, it is not 
at all like going ourselves. If we should go 
personally, we should have to be content 
with the best seat we could obtain, and we 
would not know, until the performance 
started whether it was a good seat or not. 
Many of us would not have good seats. 
When we go by radio, we have the best 
location for hearing the entire program, re- 
gardless of whether this is in a seat, on the 
ceiling, or in mid air. Men who are ex- 
perts have been there beforehand and have 
found this the best place. 

When we go in person to hear an enter- 
tainment, we take our two ears along, and 
use them as best we can. Unless we are 
very fortunate, we miss parts of the pro- 
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To Each 
Purchaser 

°ea World Battery 
A 24 -Volt '13" Storage Batterypositivelygiven 
FREE with each purchase of a WORLD "A" 
Storage Battery. The WORLD Battery is fa- 
mous for its guaranteed quality and service. Backed 
by years of Successful Manufacture and Thousands of 
Satisfied Users. You save 50y,. 

Prices That Save and Satisfy 
Auto Batteries Radio Batteries 

6 -Volt, 11 Plate $12.26 
8.1roH, IOD Amps. 12.66 6Voit, 13 Piste 14.26 B.Volt, 120 Amps. 14.30 

12 -Volt, 7 Plate 17.00 6-Volt, 140 Amps. 16.00 
n. S5 

pier "cent ciscountfor cash ofult uoiih order. 
2 -Yr. Guarantee Bond in Writing 
With Each World Storage Battery 

proves satisfactory World performance. Mali this ad with 
your name and address - we will ship battery day order le re- 
ceived; and give you your choice of B" Store Battery 
handsomertckle finish Auto Spotlit*. FREE. Write TODAY. 

WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept. I O, CHICAGO, ILL. 
This FREE "B" Storage Battery totes the lace of dry Il 

B" batteries. Cas be tech rged sod will la t iedeis ids. 
To be sold retell for 66.00. It is the only battery of Its kind 

and'leakage. p ake advantage of this remarkable Introductory 
offer NOW. (To those who refer it, we will send FREE prefer 

nickel finish Auto Sppotlit.% Instead of the "B" Bat- 
tery. Be sure to specify which la wanted.) 

GIVEN FREE 
To introduce 
Me new and 
...superior World 

t ora44* 
Putters to the 
Public. 

You Know These 
HEADBANDS 

Simple friction slide adjustment. 
Most satisfactory on the market. 
No thumb screws to bother with 
or to catch in the hair. 
Two yoke sizes fit env 'phones. 
Baud; covered in Black or Khaki 
webbing. 
Prompt deliveries on any quantity. 

$500,000.00 worth of special and automatic 
machinery assures quantity output and guar- 
anteed delivery for manufacturers and dealers 
on any radio equipment. 
Submit sample of product. Write for prices. 

THE AUTOYRE CO. 
OAKVILLE, CONN. 

INVENTO 
who derive targ- 
eat profits know 
and heed certain 
simple but vital 

facts before applying for Patents. Our book Patent -Sense 
gives those facts; sent free. Write LACEY & LACEY, 

631 F St., Washington, D. C. Established 1669. 
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gram, do not bear all the words, and are 
disturbed by others near us, who are not 
as interested as we are. When we go by 
radio, we may have a dozen ears, all care- 
fully placed for us to catch every syllable 
and note of the performance, and protected 
from any disturbing noise. If it is a church, 
there is one ear to hear the organ, or per- 
haps two or three. There is another for 
the choir, another for the pulpit, another 
for the belfry, and so on. There is an 
operator there to change us from one ear 
to another as the service proceeds. 

Each evening we have hundreds of elec- 
trical ears, carefully placed for us in the 
most interesting places in the country. We 
sit quietly and comfortably at home, and 
we make any one of those ears our own. 
We listen where we please, and if we do 
not like it, we change. If the ear at the 
Chicago Hotel is not entertaining us, we 
change to one in Philadelphia, or Montreal. 
The miles between us have lost their mean- 
ing. 

Naturally, we are learning to be very 
critical about what this new extension of 
our ears brings to us. We have much to 
say about quality, and faithful reproduction, 
but we shall have to be patient, and we shall 
have to be reasonable. Who will say that 
the radio reproduction of the distant orches- 
tra is any less faithful than the photograph 
of the Grand Canyon, or the motion picture 
of Niagara Falls? Who will say that what 
we get by radio from a national convention 
is any less accurate or informing than what 
we can learn abòut it from the newspapers? 
Who will say that radio, with its few brief 
years of development, has made less pro- 
gress than any other art, in extending our 
senses to a distance? 

THE VALUE OF HIGH 
FREQUENCIES 

Radio experts of the Navy have achieved 
phenominal results with high frequency 
short wave transmitters operating in the 
neighborhood of 3,000 kilocycles. 

Commenting on regular tests, Dr. A. H. 
Taylor, Superintendent of radio at the Naval 
Research Laboratory at Bellevue, D. C., 
said: 

"The American Radio Relay League is 
co- operating with us in the tests we are 
making, and we are receiving reports from 
observers in the following states : Maine, 
New Hampshire, Massachusetts, Rhode Is- 
land, Connecticut, New York, New Jersey, 
Pennsylvania, Virginia, North Carolina, 
South Carolina, Ohio, Kentucky, Tennessee, 
Georgia, Florida, Louisiana, Illinois, Wis- 
_onsin, Michigan, Minnesota, Iowa, Mis- 
souri, Oregon and California. 

"We are also receiving reports from 
Canada regularly and occasionally from 
Porto Rico. We have had reports from 
Brazil, France, Holland and Eneland, and 
hope for some from other countries before 
long. 

"What we are attempting to do is get a 
line on the seasonal variation of transmis- 
sion and on the reliable range which can 
be obtained with a given amount of power. 
It will take considerable time, perhaps an- 
other year, to conclude these experiments 
and we are now in no position to make final 
statements as to what can or can not be 
done. We are simply collecting a large 
amount of data, increasing the number of 
observers from day to day and relying very 
largely on the co- operation of American 
amateurs. 

One of the most interesting things about 
this work is that it does not in any way 
interfere with broadcast listeners, as it would 
be impossible for any of them to be aware of it when we are transmitting on our high- 
est powered set. That is because our sets 
all operate on pure C.W. with a very steady 
pure wave, free of those irregularities which 
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Equip your radio with a Protect - 
O -Tube ! Then short -circuiting 
absolutely cannot blow out a tube. 
Experiment with your circuit as 
much as you please.No slip of the 
screw driver can cause a blow out. 
You could even throw a handful 
of steel wool into your set. No 
damage! Nothing else like 
Protect -O -Tube on the market. 
Saves you dollars and dollars of 
tube money. Not a fuse. 

Protect -O -Tube 
One protects your entire set of any number of tubes 

Radio owners are taking Protect -O -Tubes 
as fast as they can be produced. Manufac- 
turing facilities now increased to supply 
everybody. Easily attached in a few mo- 
ments. Get a Protect -O -Tube today. 

At Your Dealer's 
If your dealer has not yet stocked Protect -O -Tube have 
him order for you and we will send it immediately 

JOBBERS and DEALERS: Write or wire us re- 
garding supplies of the fast -selling Protect -O -Tube 
to take care of your trade. Extremely attractive 
sales proposition. Protect.O -Tubes come grouped on 
handsome display cards, all ready for hanging. Adver- 
tising campaign in big mediums now scheduled. 

THE DON -MAC CO., Dept. 10 
29 S. Desplaines Street, Chicago, Ill. 

Tested and approved 
by Radio News 

Laboratories. Sold on 
Money -Back 
Guarantee 

PATENTS 
C. L. PARKER 
Formerly Member 
Examining Corps, 
U. S. Patent Office. 
PATENT- LAWYER 

McGill Bldg., Walt, D. C. 

Patents, Trade Marks, Copyrights, Patent Litigation 
Handbook for Inventors, "Protecting, Exploiting 

and Selling Inventions," sent upon request. 

68 Stations on Crystal 
without tubes or batteries. You fellows 
who haven't tried my hook -up don't know 
what you are missing. Write 

LEON LAMBERT 
595 Volutsia, Wichita, Kansas 

PATENTS 
Trade-Marks, Copyrights and Patent Litigation 

Write for advice and instructions how to proceed, costs, etc. Hand Book with illustrations of 100 Mechanical Movements sent free on request. 

ALBERT E. DIETERICH 
Patent Lawyer and Solicitor 

Successor to Fred Q. Dietetic?' & CO. 690A Ouray Bldg., Washington, D. C. 

DON'T LOSE YOUR RIGHTS 
Before disclosing your invention to 
anyone send for free blank form 
"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 

or Conception" 
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Build a 
Super - 
Heterodyne 
Receiver 

Use 
the tr_ 

Branston Kit No. R-99 
Contains: I Oscillator Coupler, complete with 
mounting brackets, bank wound inductance and 
adjustable coupling coil with locking device; 
3 Iirterntediatc Radio Frequency Transformers, 
very sharply tuned and completely shielded; 1 

Special Transfer Coupler for first or last stage 
of Intermediate Frequency; 
and 1 specially designed 
Coupler for using Antenna $36.50 

Branston- Guaranteed 
This apparatus is of standard Branston Qual- 
ity, rigorously tested and proved better than 
anything heretofore obtainable. Its efficiency 
and superior performance will delight you. 

"Superheterodyne Construction" 
(one dollar) With this book 
The amateur can easily make 
a complete and efficient Super - 
ITeterodyne Receiver that will 
be extremely selective. give 
remarkably firm quality of 
tone and be noticeably free 
from interference. 

Add miles and smiles 
with Branston Radio 
Parts. 

Chas. A. Branston, 
Incorporated 

817 Main St., Buffalo, N. Y. 

Your dealer has Branston 
Kits or can get them tor you. 

In Canada -Chas. A. Bran- 
ston, Ltd., Toronto. Ont.. 

dR*DIO 
?PAYS BIG 
EARN $3000 to $9000aYeai 
Enter fast growing radio field. thousands of big pay 
jobs waiting for you. U. S. Gov't., Steamships, R. 
R's., Corporations eagerly seek Radio trained men. 
Advancement rapid. earn from $3000 to$9000 yearly. 

Prepare for Big 
Pay in SpareTime 
My reputation as Radio Engineer 
and instructor insures you com- 
plete. speedy success, at home in 
spare time; earn while you learn. 
I make you expert in radio design- 
Mg, building. repairing and operat- _ -_ 

-. ng and teach you only practical 
A. G. MOHAUPT 

i'inside 
' dope. You quickly com- 

plete my course and step out into 13íg Pay. No ex- 
perience required. 

FREE OU °FIT 
1000 MILE TUBE SET 
For a short time I will give tube radio 
set in handsome cabinet to men who 
enroll now, absolutely FREE. Send 
at once for my FREE wonder -book of 
inside Radio "dope." 

A. G. MOHAUPT. Radio Engineer. 
RADIO ASS'N OF AMERICA 

4513 Ravenswood Avenue. Dept. 1510 CHICAGO 

Dear Sir: Send me your FREE Radio Book and your limited 
plan without cost or obligation. 

Name 

Address City 

RADIO 
FOUR -PHONE PLUG 

for 
STANDARD JACKS 

.CONNECTS /NSER /ES ONE TO FOU? NEAO SETS 

The BARKELEW ELEC.MFG.CO. 
MIDDLEro wN, OHIO. CAT NO 61.5 

are so ptrone to cause interference in broad- 
cast receivers. The wave -length is so far 
removed from the broadcast listening band 
that it is not possible for such receivers to 
pick up our signals even if they desired to 
do so." 

Further observations indicate that high 
frequency transmission is frequently better 
in darkness than daylight and that it fades 
less. In a report to the Navy Department. 
Dr. Taylor writes as follows: 

"This laboratory has recently been carry- 
ing on extensive tests, both- daylight and 
after dark, at frequencies bertveen 1,500 and 
3,000 kilocycles. Long distance so- called 
freak transmission after(dark on high fre- 
quencies is no tiew thing, and has hitherto 
been of little interest to the . naval service 
because of its titter unreliability, but in re- 
cent years, the advent :of t f tube trans- 
mitter for high frequencies permitting C.W. 
reception, and the enormous.- improvements 
that have been made in receivers for high 
frequencies, puts the matter in a somewhat 
different light. Furthermore. experimental 
work done by the Westinghouse Co., by the 
Bureau of Standards and by numerous 
amateur experimenters, has shown that if the 
frequency is high enough, some apparently 
new phenomena of transmissions take place 
and the intensity of signals apparently does 
not in any way follow the well known 
Austin-Cohen transmission formula. Am- 
ateurs have succeeded in bridging almost un- 
believable distances; using frequencies in the 
neighborhood of 3,000 kilocycles. 

"The Westinghouse Co. has been experi- 
menting for several years with these fre- 
quencies and information is at hand that they 
have discovered that great distances can be 
regularly bridged with very small amounts 
of power if the frequency is high enough. 
They found, for instance, working between 
Pittsburgh and Cleveland, that at 3,000 kilo- 
cycles transmission was possible by daylight. 
but better after dark. On the other hand, at 
3,500 kilocycles. (80 meters) the transmis- 
sion was actually better by daylight than 
after dark. They also found a remarkably 
lesser degree of fading and swinging of 
signals on these high frequencies than on 
those well known in the amateur range with- 
in 1,500 kilocycles. They further found very 
much less in the way of atmospheric dis- 
turbances, thus permitting very high ampli- 
fication in the receiver. They are actually 
running a regular broadcast schedule be- 
tween Pittsburgh and Hastings, Nebr., on 
94 meters. The Hastings station relays 
these signals on a wave- length suitable for 
the broadcast receivers, thus availing itself 
of the Pittsburgh programs: 

"These experiments have been more or 
less borne out by the tests which this lab- 
oratory has made on the intrafleet trans- 
mitter. It has been comparatively easy to 
work as far west as Detroit in the daytime 

'and as far north as Connecticut. As a mat- 
ter of fact, a considerable number of stations 
within a radius of several miles have been 
comfortably communicated with both by day- 
light and after dark. Until recently, the 
shortest wave -length which this transmitter 
reached, was 110 meters (2,726 kilocycles). 
On this frequency considerable fading had 
been observed both by daylight and after 
dark, but it is not as pronounced, as it is on 
somewhat lower frequencies. This trans- 
mitter can readily be modified to go down 
to short waves or higher frequencies, and 
further experiments in this laboratory will 
be made. Successful tests with 54 meters 
have also been macle. 

"It is well known that other countries, 
particularly France and England, are pro- 
secuting such investigations very actively. 
It is reported that entirely satisfactory day- 
light transmission between Paris and Nice 
has been obtained on a wave- length of 56 

meters, which is about 5,500 kilocycles. It 
is well known that Marconi has succeeded 
in bridging considerable distances in the 
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Simplify Your Tuning 
with 

ETO O N 
(EASY TUNE) 

Radio Dials 
Stations that are 
hard to get are 
brought in quickly 
with E - Z - TOON 
dials. They give that 
vernier control so es- 
sential to easy tuning, 
selectivity, and long 
distance. They have 
a smooth easy movement, 
back lash or lost motion. 
There are two dials in one, the smaller 
one having a ratio of 50 to 1. This gives 
you closer tuning than you ever dreamed 
of before. Easily installed. Just take off 
old dials, slip on E -Z -TOON and tighten 
the screw. 
3" dials $2.00 
4" dials $225 

Write for illustrated folder. 

E -Z -TOON Radio Co. 
3234 W. Washington St., Indianapolis. Ind. 

no cogs, gears, 

Build Style into Your Radio 
With a 

JUNIOR 
BENCH SAW 

Make your radio 
a handsome piece 
of living -room fur- 
niture by build- 
ing a cabinet for 
it. Make money building cabinets for others. Easy 
to do with the Junior Bench Saw. It does your miter- 
ing, ripping. rabbeting, tenoning. sanding. grinding 
with ease and accuracy. Special blades eut bakelite. 
Saws lhh" weed. Driven by 1 /:i h.p. motor attached to 
any light socket. 
SOLD ON ABSOLUTE MONEY BACK GUARANTEE 

Write for descriptive folder 
W. & J. BOICE. 1730 Norwood Ave.. Dept.810. Toledo. O. 

_;- _- . . 

FT 'Jr 
PR EPAID 
I A 

Install this steel aerial mast for greater range 
and better results. Neat. substantial construc- 
tion 20 Ft. Mast, $10. 40 Ft. Mast, $25. 
60 Ft. Mast, $45. Freight prepaid if remit- 
tance is sent with order -otherwise C. O. D. 
Write for circular. 
S.W. HULL & CO., 2048 East 79th Street, CLEVELAND, O. 

HUDSON-ROSS 
RADIO HEADQUARTERS 

sells to dealers only. 
Write for discounts. 

123 W. Madison St. Chicago 

DIO''fi11IDE 
For Consumers Ju Pages 
Get it now, before Just scn,l 
you buy anything your name. 

Liberty M.O. House .Dept.685006LibertySt.,N.Y.C. 

ALNART 
"TROUBLE- PROOF" 

WRADIO PRODUCTS 
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neighborhood of 100 miles by telephone at a 
wave -length of 15 meters, or a frequency of 
20,000- kilocycles. This he did with the aid 
of reflectors, which brings up the point that 
if the wave is short enough, or the fre- 
quencies high enough, it is passible to build 
a sort of reflecting screen of parabolic shape 
which is not too large and cumbersome, and 
will confine the energy to a considerably 
smaller beam. This obviously permits small 
power to be used -with remarkable efficiency. 

"The 100 -meter transmitter of the West- 
inghouse Co., at its Springfield works, is 
said to have been copied in Denver (tele- 
graphic transmission without the aid of an- 
tenna or ground). The Navy intrafleet 
transmitter has been copied in Baltimore on 
its lowest power with only a few hundredths 
ampere in its antenna, also without the use 
of antenna or ground. The intrinsic radia- 
tion on these short waves is extremely high. 

"There is a field of investigation here 
which, in the opinion of the laboratory, 
should be entered by the Naval service to 
keep abreast of other countries. The num- 
ber of possible channels of communication 
at these very high frequencies is almost in- 
finite theoretically, and is very large practic- 
ally. 

RADIO STATION IN MANILA 
The establishment of a large radio station 

by the Radio Communication Company of 
Hongkong was discussed recently before the 
American Chamber of Commerce of Manila, 
according to a report to the Department of 
Commerce. This company has already ob- 
tained grants from the Portuguese Govern- 
ment for the erection of a station in Macao, 
and has plans under way for the erection 
of stations in Hongkong and Shanghai. It 
is expected that if such a station is erected 
in Manila, regular programs of music will 
he broadcast several times a week. Such a 
project was contemplated by an American 
firm about a year ago, but the plans fell 
through. 

U. S. RADIO EXPORTS INCREASE 
Radio exports from the U. S. during June 

totaled $307,884, against $295,677 in May and 
brought the total for the fiscal year up to 
$4,062,420, an increase of more than a mil- 
lion dollars over last year. 

AMERICA'S FIRST FLOATING 
BROADCASTER 

The U. S. S. Leviathan is the first float- 
ing broadcast station. It is not officially 
licensed to broadcast, but is operating on an 
experimental license with the call WSN, and 
the U. S. Shipping Board has applied to 
the Department of Commerce for permission 
to broadcast while at sea. 

During a recent trip to Europe, the Levia- 
than sent out several concerts supplied by 
this ship's famous band and the artists 
aboard. These concerts were picked up by 
several ships which reported them with 
thanks. A station of the British Broadcast- 
ing Co. also intercepted the concerts and re- 
broadcast them from the company's stations 
in England, resulting in many letters of ap- 
preciation from British fans who enjoyed 
the entertainment aboard the ship. 

Commenting on the experiment, an official 
of the Shipping Board said that while the 
broadcasting was not established perma- 
nently, the trials had proven that broadcast- 
ing of radio concerts at sea was practical 
and appreciated by thousands of persons out 
of range of most land broadcasters, and 
other means of amusement. Little interfer- 
ence is anticipated from the Leviathan, and 
it is pointed out that in New York a num- 
ber of broadcasters transmit daily although 
there are several commercial stations in 
operation and many ships constantly on the 
air, all operating efficiently and satisfactorily. 
This is taken as an indication that the sea 
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Rheostats and Potentiometers 
strikingly illustrated in the items 

here. The frames are ma- 
color molded Bakelite, highly 
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but black in color, and 

and shaped to permit of close 
We use finest quality 

wire. We triple nickel 
all metal parts. Action of any 

Rheostat or Poten- 
is smooth and even. Rheo- 
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FROST-RADIO 
Address Dept. 15F503. 
thousands of good dealers in every 

of the United States and Canada carry IAp in stock. There is a dealer near 
can supply you with apparatus 

this well known trade name. 

H. FROST, Inc. 
West Lake Street, Chicago, Ill. 
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REPAIRING 
of all Styles of Amplifier, Detector or Power Tubes 

You will like the working characteristics of our tubes, as they are absolutely 
correct in Vacuum and Filament. 
Send them in P.P. and have the satisfaction of knowing that your tubes are as 
efficient as scientific methods can make them. 

5 Watt Tubes, $3.50. All others, $2.50 
Send them today to 

WAYNE RADIO TUBE LABORATORIES 
2217 Lafayette St. (At Rear) Ft. Wayne, Ind. 

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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Acoustical 
Amplifier 

Comes to your 
home direct from 
the factory thereby 

Eliminating 
Three Inter- '< 

mediate Profits 
This handsome 
Crystalline finish- 
ed fibre horn 22" 
high guaranteed 
for one year 
against mechanical 
defects of any 
kind, contains a 
distinctive adjust- PRI 
able loud speaking 
unit, assuring wide 
range of tone and 
volume, without 
distortion. T h e 
base of cast iron insures stability, while all 
other metal parts are composed of highly 
polished aluminum. 
No auxiliary batteries are required to operate the 

Bel -Canto Loud Speaker. Plugged in direct on 

second stage, it will give you a new idea of the 

possibilities of your set. 

MONEY REFUNDED WITHIN 
TEN DAYS IF DISSATISFIED 

Send check or money order or pay postman $10.00 

upon delivery. We pay the postage to any part of 

the United States and Possessions. 

YournWatchr hew OnlyExclusive ead Set in 
Set-Thinner 

in the World Elim- 
inating the Uncomfortable Head Band. Weight Less 

Than Four Ounces. 
RADIO LOGGING SENT FREE CHART. GET ONE 

S 

BEL-CANTO MfG.COa 
BENSEL- BONIS, INC. 

General Office and Factory. Dept. R.N. 
417.419.421 East 34th St., New York City 
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.&t HOMM{{E,, LS experience 
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This organization was one of the pioneer 
wholesale distributors of radio equipment. 
They have seen hundreds of retailers come 
and go-they know from experience "what 
and when and how" dealers can best sell 
radio supplies and enjoy a satisfactory mar- 
gin of profit. 

HOMMEL'S Dealer Service Department 
is maintained for your benefit, -their expe- 
rience and advice will prove helpful to you 
in many ways, and this service is cheerfully 
given any time without charge. 
Get in touch with us today. - write for the new 
HOMMEL encyclopedia 256S-profit by HOM- 
MEL'S experience -it is paying hundreds of other 
dealers -why not you? 
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N J FjliLSre 

Gae PENN AVENUE . PITTSBURGH. PA. 

broadcasting on a suitable wave -length would 
be á step in advance, which would not affect 
adversely the exchange of radio telegraph 
communications nor decrease the present effi- 
ciency in the radio watch maintained for dis- 
tress signals on 600 meters. The approval 
of the Department of Commerce is being 
sought and it is believed that an international 
understanding will eventually have to be se- 
cured in order to eliminate needless interfer- 
ence both afloat and ashore, before ocean 
radio concerts can be permanently estab- 
lished. 

AMERICAN RADIO STATIONS IN 
EUROPE IMPROVE 

Two radio experts of the Navy Yard at 
Washington have completed the overhauling 
of the Shipping Board radio receiving sta- 
tion in London and the Naval receiving sta- 
tion at the American Embassy at Paris. 
Improvements made have greatly increased 
the efficiency of the two receiving sets and 
in consequence improved the two trans -At- 
lantic circuits, it is reported. Improvements 
made at Annapolis will also tend to im- 
prove the long distance transmission of 
official dispatches to England and France. 

In consequence of the added efficiency of 
the Shipping Board station in London, the 
officials of the Board may route all European 
dispatches via London, as that station is 
apparently better adapted to receive radio 
messages from the States than is the Paris 
station. In this event, air mail delivery the 
same day to Paris would be employed. Im- 
provements at Paris may, however, eliminate 
this transfer of traffic. 

Previously NSS, Annapolis, has been 
sending official dispatches twice, repeating 
at a slow rate of speed, to Paris at 4 a. m., 
after the press is cleared. Sometimes re- 
ception has been so bad that delays as long 
as three days have resulted. 

A comparison between radio reception at 
London and Paris shows that 340 messages 
comprising 16,878 words were received at 
London, with the repetition of only 2,174 
words, that is, 87 per cent. of the words 
were received the first time ; whereas at 
Paris, out of 275 messages, including 16,047 
words, 5,234 were repeated, in addition to 
repeating the whole series of messages. Con- 
sequently this test, although made some time 
ago, showed that Paris only received 16 
per cent. of the words the first time, causing 
a great delay. Out of a total of 23,094 
words received, 10,468 were repeats. 

The personnel of the Shipping Board sta- 
tion in London is said to be anxious to 
handle more traffic, all scheduled for Paris 
in fact, unless the recent changes in the set 
there improves the reception, but the Board 
has made no announcement approving the 
plan. 

NATIONAL COMMITTEE PLANS 
MILLION DOLLAR RADIO FUND 

FOR AILING VETERANS 
Once in a century or so, an idealist starts 

something which gains momentum and size 
as it is pushed along, like the formation of a 
gigantic snow ball : This century it was 
the idea of S. R. Rothafel, of the Capitol 
Theatre in New York, who thought it would 
be a boon to sick and injured war veterans 
if they could hear an occasional radio con- 
cert. 

Roxy. to use his popular name, was well 
known in the east, when he conceived the 
idea a few months ago; now he is known 
on the other side of the Mississippi and the 
snow ball, which he started at WEAF, is 
rolling toward the Pacific coast. It is so 
large and solid it is not likely to melt before 
some 200 hospitals are equipped. 

His idea has been accepted by the whole 
country, and a national committee, including 
the heads of several Governmental Depart- 
ments at Washington, together with admirals 
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"Red Devil" 
Slip Joint Pliers 
Your radio set deserves a pair of 
"Red Devil" forged steel pliers. 
As useful as a kit of tools. It's 
economical to buy two pairs - 
one for the radio set, one for the 
home. 
At all hardware dealers. Men- 
tion style 921-61/2 in. 60c a pair. 

SMITH & HEMENWAY CO., Inc. 
Mfrs. of "Red Devil" Tools 

273 Broadway, New York, N.Y 

Mechanic's tool 
booklet free. 

"Red Devil" 
Pliers - drop 
forged from tool 
steel, made in 
100 styles. 

EASTERN COUPLER 
and Inductance 

100% EFFICIENT for the 

Price 

$6.00 
An 

Unrivalled 
Value 

SUPERDYNE CIRCUIT 
This circuit. which uses only four tubes. is the ONLY 

RIVAL of the SUPER- HETERODYNE and surpasses 
all other circuits for all around efficiency. 

Radio engineers all endorse the EASTERN COUPLER 
for maximum results milli the Superdyne Circuit. 

Wound with double silk wire on genuine bakelite 
tubing. with moulded ;tor. 

This circuit is less expensive to construct than most 
3 tube sets. 

Picture hook -ups and material list FREE with each 
coup ler. 
Mail Orders Filled. Dealers Communicate. 

EASTERN COIL CORP. 
22 Warren St. Dept. R.N. New York. N. Y. 

RYSTAL 
FOR 

4c- POIdEkEEVOLUI7E 

GVAKAMTBti° 

LOUD EVERYWHERE. A SIZABLE 
CHUNK -SENSITIVE ALL OVER. 

ATTRACTIVELY MOUNTED 

PRICE 50c POSTPAID 

NON 
FIXED DETECTORS - 

ARE LOUD AND CLEAR. 

PRICE $1..o2 
POSTPAID 

E.pec lall, Adapted 
FOR DURABLE 

REFLEX 

Irr PUCIF /OR 

THE KEYSTONE PRODUCTS CO. 

ROYAL OAK. 
168 Gardenia Avenue. 

MICHIGAN 
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and generals, has just completed a plan to 
equip every hospital in the United States, 
wherever a single war veteran is quartered, 
with radio receiving facilities. Cities, com- 
munities, broadcasters, newspapers, manu- 
facturers and practically everybody has 
promised co- operation, and to date hundreds 
of thousands of dollars have been collected 
or pledged. The aim of the national com- 
mittee is to raise a million dollars, through 
the aid of state and municipal committees, 
the funds to be used solely for equipping 
local hospitals where veterans of the World 
War are being cared for. Both the heads 
of the Army and the Naval medical services 
have endorsed radio as an efficient aid in 
the recuperation of government patients. 

Already funds sufficient for the military 
and naval hospitals of the District of 
Columbia have been raised and the hospitals 
equipped. New York has collected approxi- 
mately $125,000; Chicago several thousands 
of dollars; Providence has given about 
$15,000; and Boston is conducting a cam- 
paign for $50,000. This money is used sole- 
ly for the purchase of equipment, there is 
no overhead, and manufacturers are quoting 
especially low prices. 

Soon it was discovered that the scheme 
was taking everywhere; the burden of the 
work became too great for "Roxy and his 
Gang," and he appealed to Maj. General 
Lejeun, Commandant of the U. S. Marine 
Corps, and his former commander. Today 
practically the whole National Government 
is behind the plan. The executive commit- 
tee has established National Headquarters of 
the "Roxy Radio Fund," in the Munsey 
Building at Washington, D. C. 

Experts on radio from the Army, Navy 
and Bureau of Standards co- operated in de- 
signing and installing the first large receiv- 
ing unit at Walter Reed Hospital, in the 
District of Columbia, which provides head 
phones for 1,000 patients, and serves four 
loud speakers. This model unit worked so 
well that it has been made the standard of 
similar equipment for all hospitals. 

Surveys of 160 hospitals east of the Mis- 
sissippi River are already completed or are 
under way, in order that the individual needs 
may be in hand when the local district com- 
mittees complete their canvasses for funds 
with which to purchase equipment. 

The survey itself is now reduced to a 
simple form, due to the activities and fore- 
thought of the experts of the National Com- 
mittee. A standard form of radio specifica- 
tions has been adopted, based upon the 
Walter Reed equipment. A blank form is 
sent to each hospital, and the data filled in 
by an attache. He specifies how many 
patients, what facilities for a central re- 
ceiving room are available, method of wir- 
ing, and the length of wire necessary. He 
also records the number of insulators needed, 
switches, bridle rings, receptacles, loud 
speakers for each assembly room, head 
phones, which should be ten per cent. over 
bed capacity of hospital, conduit pipe and 
even the number of tacks required. To aid 
him he has the standard specifications and a 
model wiring diagram of everything from 
the antenna to the head phones and ground. 

WALTER REED EQUIPMENT 
The radio programs are received at 

Walter Reed Hospital on one master re- 
ceiving set which feeds. by means of an im- 
pedance matching transformer, into an audio 
frequency power amplifier, which, in turn, 
feeds into the 1,000 phones in parallel 
through another impedance matching trans- 
former. The lines which run from the out- 
put transformer to the various wards and 
across which the phones are connected, may 
branch at any point and a double -pole switch 
is provided at every branch point in order 
that any trouble which may develop in the 
system may be isolated and more easily lo- 
cated. 

The method of connecting the phones to 
the line is by means of a two -prong push 
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CE LESTO 
"SHADOW BLACK" 

THIS is the most beautiful radio panel ever developed ! 
All the unsurpassed insulating qualities of genuine 

Hard Rubber - and striking beauty besides - because 
CELESTO Panels are genuine Hard Rubber. 

SHADOW BLACK Celesto Panels cannot scratch; they 
cannot show finger marks. 

No illustration can convey to you the actual beauty of 

SHADOW BLACK Celesto Panels. Go to your dealer 
today and inspect them ! And remember that he stocks 
a complete line of the standard CELESTO Panels. 

TRIANGLE RUBBER Fr SUPPLY CO. 
68-74 South St. Boston , Mass 
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One Thousand 
Agents Wanted 

WE want one thousand agents to sell subscrip- 
tions to RADIO NEWS. SCIENCE AND 

INVENTION. PRACTICAL ELECTRICS AND 
MOTOR CAMPER AND TOURIST. We will 
pay a generous commission for this work and help 
you in every way. Our four publications are 
leaders in thir fields, ready sellers and this is an 
offer well worth your while. A few spare hours a 
day will bring you a handsome return. Write 
regarding our proposition at once and be the first 
to get started in your vicinity. 

EXPERIMENTER PUBLISHING CO. 
S3 Park Place New York 

SCIENTIFIC 

FIXED CRYSTAL DETECTOR 
BEST BY TEST 

Price, $1.50 
Manufactured By 

SCIENTIFIC RESEARCH LABORATORIES 
502 N. Howard Street Baltimore. Md. 

Be a Motion Picture 
Photographer 

$100 to $250 a week. New plan tuallfte 
you quickly in spare time at honey. Earn 
while learning. Also opportunities in 
Commercial, Studio Portraiture and News 
Photography. 

CAMERA FREE Motion Picture or Professional 
view Camera. New Booklet 

esplatns everything. Write today. New York institute of 
Photography. Dept. 5610, 143 west Nth Street. New 
York City. 
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Cannon-Ball Headset 

$3.50 
If you want to hear the actual tones 
created miles away, choose Cameo 
Cannon -Ball. It is highly sensitive, 
comfortable, durable and will give 
you the service you desire. 
Examine the highly polished, alumi- 
num Cases, chrome steel Magnets, 
special alloy Cores, Formica core 
heads, silicon steel Diaphragms, 
black composition Caps, et cetera. 
Ask your dealer about the resist- 
ance, turns per coil, impedance, et 
cetera. If you were asked to name 
your own price, we believe you 
would offer a much higher price for 
the Cannon -Ball Headset which 
weighs only ten ounces complete 
with headband and cord. 
But, Cannon & Miller have produced 
real radio headsets for over 8 years. 
And large production in the hands of 
Camco craftsmen specializing on head- 
sets and loud speakers, means a quality 
phone at a fair price. 
Invest your money wisely -Cameo Can- 
non -Ball. $3.50: Camco Brand, $4.75. 
and the 

CAMCO 
Loud Speaker 

$9.50 
Hie brown fibre. 
Cameo Loud 
Speaker pictured 
here is a very 

pleasant family friend. 
Twentytwo inches tall. 
Ten inch bell. Artis- 
tic, black enamel metal 
base and six foot, dur- 
able black cord. Com- 
plete with a clear, mel- 
low tone Cameo Loud 
Speaker Unit making a 
quality speaker at a 
fair price. At your 
dealers. 

DEALERS: Ask your jobber about Cameo 
products or write for complete details. 

CANNON & MILLER CO., Inc. 
SPRINGWATER. N. Y. 

RADIO TUBES 
REPAIRED . 

Like 
new $2.50 and 

guaranteed. 
ALL TYPES. 

Mail in your burnt-out or broken tubes. Satis- 
faction guaranteed. Prompt service on mall orders. 

OHIO RADIO SALES, Dept. R 
723 ROSE BLDG, CLEVELAND, OHIO. 

Dealers: write for our proposition. 

1.111.10.1 ,MmOlimmmMMMWMUMIM.MMIWIT 

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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plug and receptacle similar to those used for 
electrical lighting appliances. The phone 
cords are provided with eyelets instead of 
the customary tips so that they may be con- 
nected or disconnected at will, but all phones 
connected to the lines must be of the same 
manufacture and type. 

In the temporary buildings the wire (No. 
19 copper inside twisted pair) is attached by 
tacks directly to the walls and is left ex- 
posed. The receptacles arc mounted at the 
head of each bed, in wood blocks with brass 
lace plates. The phone cords provided are 
eight feet long. In the permanent buildings 
the wire is concealed under wood moulding, 
which is the - height of the beds and is simi- 
lar to a chair rail - around the room. The 
connections between buildings were carried 
on bridle rings through corridors connect- 
ing the building, No. 17 copper clad outside 
twisted pair was used: 

The entire receiving and amplifying equip- 
ment with batteries and charging equipment 
is housed in a basement room of the main 
building and is in charge of one man. not 
a patient, who is responsible for the equip- 
ment. It is the duty of this man to take 
care of the batteries and receiving equip - 
ment, to adjust the receiving set and control 
the volume of sound delivered to the line. 
A pair of phones is provided in parallel 
with the rest of the system so that the 
operator at all times knows the volume with 
which the patients are receiving the pro - 
gram. As phones are connected and discon- 
nected it is necessary to vary the control to 
keep the volume the same. The operator 
must monitor the line continuously. An out- 
let is also provided in the office of the 
commanding officer so that he may properly 
supervise the volume, etc. There are two 
or more antennae available in order that 
local or distant stations may be received 
satisfactorily. A short antenna is used for 
local reception in order to nl:nimize the noise 
from atmospheric strays and local disturb- 
ances, especially in the summer. 

A spare receiving set is provided and so 
connected with switches that it can be sub- 
stituted quickly. This makes it possible to 
select programs while the system is in oper- 
ation and give continuous programs to the 
patients and not require them to listen to 
the noises which may be produced in tuning. 
Loud speakers are provided in four assem- 
bly rooms. and are operated from the same 
power amplifier. 

PRIMARY RADIO FREQUENCY 
STANDARDIZATION 

\ method of high accuracy for the prim- 
ary standardization of radio frequency has 
been developed by the Bureau of Standards. 
Comparison is macle between the frequencies 
of two alternating currents, one of radio 
frequency and one of an accurately known 
audio frequency by the use of Lissajous 
figures produced in a cathode -ray tube. The 
Lissajous figures were formed on the 
fluorescent screen by the alternating electric 
fields from two generating sets applied to 
two pairs of small condenser plates mounted 
in the tube at right angles to each other and 
to the electron stream. 

The procedure adopted was to adjust a 
radio frequency generating set to a known 
multiple of the audio frequency by the use 
of the Lissajous pattern produced in the 
cathode -ray oscillograph. 

The standard wavemeter was then brought 
into resonance with the radio frequency 
generating set and read for the known fre- 
quency. A range from 1% to 22 times the 
known audio frequency was covered in this 
matter. Further extension of the frequency 
was made by use of an intermediate gener- 
ating set which could be compared directly 
with the known audio frequency. The range 
of the wave -meter standardized in this man- 
ner is from 3.5 to 5,000 kilocycles. 

The paper describing this work is Bureau 
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"ULTRA" 
Radio Reception 

THE 

ULTRA DYNE 
The Ultradyne Is the "Ultra." the finest 
in High Powered, 8 -Tube Radio Receivers. 
It is designed by itr,hort. E. Lacaulh of 
the Staff of "Radio News," using the 
famous system of Modulation. It is one of 
the most consistent Receivers in getting 
signals from coast to roast. You can 
build your own IiLTRADYNE at home, 
using the CONSRAD Pattern No. 10. 
This pattern contains a simple 4 -page 
pamphlet of Instrmrtion that anyone can 
follow. and an extra large blueprint. 30" 
z 18 ", shoving the rnmjdete wiring dia- 
gram and layout. full size. The entire 
pattern is enclosed in a handsome 0 r 12 
inches two -color folder. 

Prepaid 
Pattern No. 10 

How to make 
the Ultradyne 

The Consrad Company 
233 Fulton Street 

New York City 

"RADIO'S FOREMOST PUBLISHERS" 

WHY PAY MORE? 

50 
Volts 

75 
Volts 

RECHARGEABLE 

$5.50 VIA $10.00 
$7.75 v1.2175 $12.50 

Recharge tronc any 110 roll A.C. line with small home 
rectifier. Shipped fully charged and ready for use aft t 
adding acid. Will last for years with ordinary care. 

SERVICE "A" BATTERY 

6 Volt $14.00 
80.100 Amps 

1 $16.00 
100.0.122 0 Amps $16.00 

YEAR GUARANTEE 

INDESTRUCTIBLE 
RUBBER CASE 

SERVICE BATTERY CO. 
704 East 102nd St., Cleveland, Ohio 
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of Standards Scientific Paper No. 489, 
"Primary Radio Frequency Standardization 

G. 
Use of the Cathode -ray Oscillograph," by 
Hazen and F. Kenyon. Copies may be 

obtained for lOc each from the Superintend- 
ent of Documents, Government Printing 
Office, Washington, D. C. 

U. S. REFUSES TO PUT COMMUNI- 
CATIONS UNDER GOVERNMENT 

The first Inter -American Conference on 
Electrical Communications, which met in 
Mexico City recently, passed conventions 
controlling cables, telegraphs and radio and 
adjourned to meet next year at Rio de Ja- 
neiro, but the United States is not a party 
to the agreement, according to Allan H. 
Babcock, American Delegate, who recently 
reported to the State Department. 

When Secretary Hughes will officially 
announce the position of the United States 
is not known, although he has received a 
copy of the convention passed by the sev- 
enteen Southern Republics, and has also the 
report from Delegate Babcock, on whom the 
final details of the work fell. Ambassador 
Warren and Representative White, the other 
delegates, were unable to remain in Mexico, 
due to important business in the U. S., and 
returned to Washington. 

The personal opinion of Mr. Babcock, who 
was interviewed in Washington on his return, 
is that the United States will not submit 
to any treaty which would place its com- 
munication systems, and the industries back 
of them, under Government ownership or 
control. "While recognizing the right of 
each government to determine its own policy 
with regard to the ownership and operation 
of its electrical communications, the United 
States advocates the principle of private 
ownership and management, subject to just 
and reasonable governmental supervision," 
he said. "This is the basis upon which the 
comprehensive communication systems of the 
United States have been developed," he ex- 
plained ; adding that in this country meas- 
ures adopted for the protection of public 
interest conform will' the principle that 
governmental supervision of private enter- 
prises must be general in character and must 
not deny unduly, or interfere with, the rights 
of management inherent in the ownership of 
property. 

Mr. Babcock believes that Inter -American 
Electrical Communications can best be ex- 
tended and improved by encouraging private 
initiative and the investment of private capi- 
tal in that field. Capital invested in elec- 
trical communication systems, he asserts, 
should be adequately protected, and the own- 
ers should not be deprived of their prop- 
erty without just compensation. 

It was for these reasons that the U. S. 
Delegates felt that they could not even par- 
ticipate in the Inter -American sessions, much 
less sign the agreements, which make for 
the establishment of a permanent union for 
the purpose of promoting government own- 
ership of communication facilities and for 
the regulation of Inter -American communi- 
cations in a manner that interferes with the 
rights of management inherent in the pri- 
vate ownership of such facilities in the 
United States. The agreement signed by 
the other American Republics contained pro- 
visions applicable only to internal communi- 
cations, which are not believed to lie within 
the scope of international conventions. It 
is not confined to principles, but provides 
that detailed regulations be drafted later, 
which would have the same force as the 
convention proper, committing the signing 
parties to their acceptance, and also goes 
farther than was anticipated by the San- 
tiago Resolutions. 

Reiterating his statement made at the 
plenary session on July 16, Mr. Babcock 
said that on June 11, two conventions were 
presented on behalf of the United States : 

The first proposing the revision of the con- 
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FARAWAY GETS STATIONS FAR AND NEAR -LOUD AND CLEAR 

AMAZING RADIO VALUES 
AT NEW LOW PRICE LEVELS 
hear the PRESIDENTIAL campaign speeches by radio 

With a beautiful Faraway Radio Set in your 
home you are always assured of a choice seat 
for that Opera in New York -the Symphony in 
Los Angeles -for the latest jazz music and 
market reports from Chicago -entertainment of 
all kinds from Havana, Dallas, Kansas City and 
hundreds of other stations. 

Users tell us they have no trouble in getting 
from 15 to 35 stations in a single evening -far 
and near -loud and clear as a hell. 

Operation and Construction 
Faraway sets are easily tuned, extremely 

simple to operate and always dependable. Oper- 
ate either with dry cells or storage battery. 
The latest improved type of set construction 
used only on high priced sets is employed. 
SATISFACTION GUARANTEED. 

Faraway Cabinets are ornamental and mas- 
sive -beautifully done in mahogany. The panel 
is finished in dull platinum with all callibra- 
tions finely etched in black. 

MODEL R 
2 tube set sells for only 

MODEL F 
4 tube set shown in illustration $5950 
for use with loud speaker 

$2950 

Why Pay $75 to $150 
for a Radio Set 

You'll actually he amazed when you see these 
magnificent long distance sets priced so ridicu- 
lously low. You'll wonder how we can do it. 

Our unique selling plan is the answer and we 

get 
advise 

it. 
you not to buy your radio set until you 

There's a big surprise awaiting everyone who 
writes for our selling literature and money- 
saving proposition. Mail the coupon TODAY. 

Dealers- Agents 
Our Faraway proposition offers tremendous 

possibilities for you. Write quickly for plan 
and territory. 

The 
Faraway Radio 

Company 
651 W. Third St., Cincinnati, O. 

MAIL THIS COUPON 

THE FARAWAY RADIO CO. 
Cincinnati, Ohio. 
Gentlemen: 

Without obligation send me: 
[ I Your literature and details of money -saving 

proposition. 
[ j Agents' Proposition. 
[ 1 Dealers' Proposition. 
Name 

Address 
City and State 

ONE THOUSAND AGENTS 
WANTED 

WE want one thousand agents to sell subscriptions to RADIO 
NEWS, SCIENCE AND INVENTION, PRACTICAL 

ELECTRICS AND MOTOR CAMPER AND TOURIST. 
We will pay a generous commission for this work and help you 
in every way. Our four publications are leaders in their fields, 
ready sellers and this is an offer well worth your while. A few 
spare hours a day will bring you a handsome return. Write 
regarding our proposition at once and be the first to get started 
in your vicinity. 

Experimenter Publishing Co. 
53 Park Place New York 
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Eliminates every inconvenience 
so annoying in the operation of 
the unsatisfactory screw type 
plug. 
There is no necessity to take Poly Plug 
apart, no screws to tighten, and what's 
even more important, positive contact is 
always maintained. 

A wonderful feature of 
the Poly Plug is the 
tension slot, allowing the 
phone cords to be pulled 
and jarred without die. 
turbing the contact. 
At your dealers or sent post- 
paid on receipt of purchase 
price. 

Polymet Mfg. Corp. 
70 -74 Lafayette Street 

New York City 

- 1 Man. 
Here's a Coupler for the 

New Sodion Tube Circuit 
Sensitiveness. selectivity, no reradlatlon and remark- 
able freedom from static aro the features of the new 
Sodlon Tube manufactured by Use Connecticut Tele- 
phone & Electric Company. But tubes alone won't 
snake Ilse set. Every unit must pleasure up. The 
famous high efficiency 

Terlee Type "R" Vario Coupler 
with its low dielectric losses and low distributed capac- 
ity is ideal for this hook -up. Plenty of selectivity 
and range for finest tuning. Adaptable to either panel 
M. table mounting. $7.50 each. 

Special Sodion Tube Hook -Ups 
Get these laboratory-tested hook -ups for the Sodion 
Tube Circuit -three blue prints with all the necessary 
details. Our experts have done the experimenting. 
All you need do is follow the simple instructions and 
You'll get tono quality equalled only by the crystal 
detector set with distance equal to a regenerative set. 
Send for these blue prints today. Price 15c set. 

For beat results, demand Tories Products. If your 
dealer cannot supply you, send your order direct 
to us. 

Terlee Electric & Mfg. Co. 
Dept. A -10, 443 So. Dearborn Street 

CHICAGO, ILL. 

"Makers of Radio's Best forBetter Radio Results" 

HUDSON-ROSS 
Sells only nationally adver- 

tised radio apparatus. 
Send for discounts. 

123 W. Madison St. Chicago 

vention for the protection of submarine 
cables signed in 1884, and the second con- 
templating the revision of the London Radio 
Convention of 1912. 

Commenting on the latter, Mr. Babcock. 
who is himself an active radio experimenter, 
in San Francisco, said : 

"It is well known by those familiar with 
the great advances in the radio art that have 
taken place since the 1912 conference, that 
the provisions of the convention drafted 
there are obsolete and are not applicable to 
modern conditions and methods of operation. 
With a view of reaching an agreement which 
would replace the obsolete provisions of the 
1912 Convention with provisions that would 
encourage the development and extension of 
radio facilities, it was earnestly desired that 
the Conference devote its attention to this 
subject. The draft of the Convention now 
before this Conference does not in any way 
take care of the difficulties that exist with 
respect to international radio communication, 
and does not deal with the situation in a 
constructive way. .It is hoped that after the 
Conference adjourns, the proposals sub- 
mitted will receive further consideration by 
the Governments represented here. It is 
the earnest desire of the United States to 
co- operate fully and whole heartedly in any 
program which will improve communication 
services and thereby unite the peoples of this 
hemisphere more closely and bring about a 
better understanding and more friendly rela- 
tions between them. I can not join in 
recommending to the Pan American Union 
a Convention embodying principles contrary 
to the national policies of the United States, 
and substitute government ownership 
and operation for private ownership and 
operation through which its unparalleled 
communication services have been devel- 
oped." 

BROADCAST INTERFERENCE 
GREATEST RADIO HANDICAP 

On August 1 the Bureau of Standards 
brought to a close the taking of 50,000 ob -1 

servations in its study of radio distance 
range, which has been in progress for two 
years. It had as its aim the securing of 
statistical data on the actual distances of 
broadcast reception and the effects of vary- 
ing conditions such as fading, atmospherics 
station interference, radiating receiving sets, 
weather, etc. The observations were made 
on the signals from stations KDKA, Pitts- 
burgh, Pa., and WLAG, Minneapolis, Minn., 
by about 200 voluntary observers located at 
varying distances up to 1000 miles from these 
stations. These tests were so organized and 
the recording forms so devised, that it is 
possible to analyze the complex data with 
mechanical tabulating machines. 

Preliminary results indicate that the major 
obstacles to broadcast reception in these tests 
were : other broadcast stations, atmospherics 
and fading. The analysis of these will re- 
quire considerable time, but the results will 
be announced as soon as available. 

RADIO BEACON AT DAYTON 
GUIDES LOST PILOTS 

The Army Air Service reports the first 
practical use of the Signal Corps revolving 
beacon at McCook Field, Dayton, Ohio, by 
pilots off their course to Columbus. This 
beacon. installed some time ago at Dayton, 
rotates on the principle of a revolving light- 
house, except that. instead of a beam of 
light. pairs of radio signals are sent out 
every five seconds. By listening in on a 
regular radio receiving set the pilot is en- 
abled to steer his plane directly toward or 
away from the beacon. Keeping the pairs 
of radio signals at equal intensity makes it 
necessary for the plane to be either approach- 
ing the transmission station or flying from 
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Lego Wonder 
Fixed Detector 

for 

Reflex & Crystal Sets 
Something entirely ne«. 

100% Sensitive 

to Important Features 
Read Them Carefully 

1 -No parts to replace or wear out. 
2 -The use of a NEW MATERIAL that 
effectively eliminates distorted and inter- 
rupted reception, and substitutes clarity and 
increased volume. 
3- Absolutely 100% sensitive. No search- 
ing for sensitive spot. 
4 -Glass encased, it is immune from sun 
and dust. 
5- Especially designed to withstand high 
voltage in reflex circuits. 
6- Solidly constructed throughout, it is 
practically everlasting. 
7 -It is ALWAYS READY -no adjust- 
ments of ANY kind needed. 
8 -As good looking as it is efficient. High 
nickel -plated throughout, and attractively 
designed. It enhances the appearance of 
any set. 
9- Constructed so that it is thoroughly 
VIBRATION- PROOF. 
10- Carefully tested, approved and uncon- 
litionally guaranteed by its makers. 

For Sale by All Dealers 90e. or Sent 
Postpaid Insured $1.00 

Lego Corp., 225 W. 77th St., N. Y. C. 
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100 Volt Type 

Your Money Back If 
You're Not Satisfied 

with KIC -O 
We have thousands of unsolicited letters of 
recommendation. RIC -O "B" batteries will 
make good for you, too. Life unlimited. Not 
harmed by short circuiting, overcharging, idle- 
ness. Panel switches give single cell variations. 
Recharge from any 110- Price With 
volt A.C. line with small Volts Plain Panels 
home rectifier. Charge 

32 
22 $5.50 

.. .. lasts 3 to 6 months in 
detector plate circuit. 

48 
. 

9.50 14.00 
GUARANTEE 68 12.50 17.00 

Your money back on any 100 17.50 22.50 
KIC -O Battery if not setts- j45 23.50 28.50 
fled within 30 days. Write 

Noun ed Rectifier 52.50 for full information on "A" 
and "B" Batteries. Unmounted Rec ifler 1.00 

Kimley Electric Co., Inc. 
2665 Main Street, Buffalo, N. Y. 

726..,-ï Storage "B" Batteries - 'J" long service, low cost. 

One Charger 
for All Batteries 
Charges 2 -volt peanut tube 

batteries. 6 -volt A Batteries. 
6- and 12 -volt automobile bat- 
teries. and 1 to 4 B Batteries. 
It's the 

Valley Type ABC 
Battery Charger 

VALLEY ELECTRIC CO., St. Louis, Mo. 

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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it, no matter whether the plane is north 
east, south or west of the station. 

While en route to Columbus from Dayton 
recently, Capt. W. H. Murphy and Lieut. 
A. J. Lyon of the Air Service undertook 
to fly by compass on account of foggy 
weather, but were unable to keep their 
course. Lieut. Lyon, the pilot, had never 
used the radio directional station, but as no 
land marks were visible and the wind was 
drifting their plane, further aid was needed. 

The plane was the Radio DH, P -292, and 
as soon as the equal radio signal direction 
finding system was taken into confidence, the 
plane was set on the correct course and 
Columbus was reached without difficulty. 
There was no question as to its use on the 
return trip, and the result proved equally 
successful through persistent bad weather 
and stubborn drift winds. The compass was 
forgotten, as its reading was incorrect. 

Captain Murphy made an interesting ex- 
periment on the return trip which leads to 
the idea that should two planes be traveling 
the same course, one, for instance, flying 
from Dayton to Columbus and the other 
from Columbus to Dayton, they could each 
keep slightly to the right of the course, thus 
avoiding collision and still be led to their 
destinations with great accuracy by the radio 
directional beam. 

WEST COAST STANDARD RADIO 
TRANSMISSIONS 

Arrangements have been made for the 
transmission of standard frequency signals 
for the Bureau of Standards by station 
6XBM, Stanford University, Palo Alto, 
Calif. Beginning in September, these signals 
have given to the western part of the United 
States the same standard frequency service 
that is available in the eastern half of the 
country through the transmissions from the 
Bureau of Standards laboratory in Wash- 
ington. ln preliminary trials the 6XBM 
signals have been heard as far east as Minn- 
eapolis, Minn 

The signals duplicate those of the Bureau 
of Standards in schedule, character, and 
possible methods of utilization. The schedule 
of transmission on September 5, was similar 
to the Eastern schedule (also that on Sept. 
22), except that the time was Pacific 
Standard time. The transmissions are from 
11 :00 p. m. the dates scheduled to 12 :32 a. 
m. On September 5 the frequencies were 
from 300 to 666 kilocycles (1,000 to 450 
meters) and on September 22 they will be 
from 550 to 1,500 kilocycles (545 to 200 
meters). 

Esperanto and Radio 
An interview with Mr. Frans J. Schade, 
Gen. Secretary of the Esperanto Club of 
Austria. 

By RICHARD NEWMANN 

The question as to how we Esperantists 
should handle the radio transmission question 
was taken up during our opening confer- 
ence in Geneva on April 22 and 23, in associa- 
tion with the International Radio Congress. 
It is perhaps interesting to note that this 
movement of ours was especially favored on 
the side of England, who sees in the Esper- 
anto language a means for practical neutral 
understanding with the help of which we may 
hope to acquire a peaceful solution for all 
sides of the ever -burning problem of inter- 
national understanding in the ether. The 
American Radio Relay League is coming to 
the same result in research now being brought 
out, namely, that Esperanto may be accepted 
as the only valid radio world language. 

If one considers the ever -spreading scope 
of the radio movement, which with us is 
still in its baby -shoes, this question comes 
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THOR Speaker Lamp 
[ Parents Pending] 

for perfect reproduction 
for beauty in your home! 

AWAY with the ugly, awkward horn! 
Away with the ungainly reproducer 
that stands out like a sore thumb in 

the room! Thor Speaker Lamp, with its full, 
mellow, musical tone hart come to give perfect 
reproduction and beauty to your home. It 
does not look like aloud speaker. The speaker 
u nit is embodied in a beautiful floor or table 
lamp that harmonizes with the furnishings of 
your room. Hooked up to your receiver it is a 
perfect loud speaker -attached to your electric 
light socket it becomes a charming lighting 
fixture that improves the decorative effect of 
the room. 

Q Containing a special speaker unit made by 
the famous Dictagraph Products Corporation, 
the Thor Speaker Lamp reproduces and ampli- 
fies, bringing out perfectly, not only the middle 

tones, but the high and low as well. With 
Thor Speaker La np you do not have to sit di- 
rectly in front of a horn to hear distinctly. 
The Thor Speaker Lamp is non - directional, 
which means that you hear it clearly in every 
part of the room. Thor Speaker Lamp, with its 
perfect reproducing qualities is entirely void of 
gutteral and throaty sounds, so manifestly 
present in all horn types of loud speakers. 

ix Thor Speaker Limp is nade in several mo- 
dels. You may choose either floor or table 
lamp, with either silk (any color)or parchment 
shades. The base is bronzed polychrome. Thor 
Speaker Lamp costs no more than the ugly, 
antiquated horn -type loud speaker. Table 
Lamp, any style, $35.00 at your dealer's or 
by Express Prepaid. 

Franchises in certain territories still open. Dealers are invited 
to write for full details. 

THOR Radio Division of the 

Golden Gate Brass Manufacturing Co. 
1239 - 1243 Sutter Street, San Francisco, California 

.9Xe "SELF--AA1l1SJ7NGrRlteoalat 

PERFECT e G RCU IT 
Simplifies wiring. 

Eliminates 
hand rheostats. 

RADIALL COMPANY 
320 W. 42nd St.. N. Y. 

Write 
Dept. RN -3 
for Free Hoak -ocs 

41 to 
From 
Your 
Dealer 

SURE -FIRE 
D 

CRYSTAL 
THE MARVEL OF ALL 
SYNTHETIC CRYSTALS 
Extraordinarily supersensitive all over. Ideal eS 
Reflex circuits. Tested. sealed, guaranteed. In- 
dorsed by N. Y. Mail and Tribune. 

50e. Mtd. at all dealers or sent postpaid. 

Specialty Service Co., 9 Hanson Pl., Bklyn, N. Y. 
Radio, Ltd., Montreal, Can. Canadian Distributors. 

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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HARDSOCG 
RADIO 

REPRODUCER 
COMPLETE WITH 5 FT. CORD 

$ 10 00 NEAT 
IN APPEARANCE - 

EFFICIENT 
TONE QUALITY AND VOLUME 
SUPERIOR TO MANY SPEAKERS 
SELLING FOR TWICE THE PRICE. 

Patents Pending 

If your dealer cannot supply you give us his name 
or order direct. 

DISTRIBUTORS WANTED 

QG3DSCCe 
MANUFACTURING CU. 

OTTUMWA, IOWA 
ESTABLISHED 1880 

From Coast to Coast, 
from Gulf to Hudson Bay 

BRACH 
VACUUM 

ARRESTERS 
Have Protected 

Principal Railway Signal Systems 
Police and Fire Circuits 

for 19 years 

Safety Demands the 
Brach Vacuum Arrester 

L. S. BRACH MFG. CO. 
Newark, N. J. 

100 
Pages 

of bargains 

Liberty /A 0.Youse,Deet. EBS. I06libertySt.,N.Y.C. 

up, and especially for us in Central Europe 
with its proportionally narrow frontiers, its 
multitude of languages and its international 
communications in this period following the 
war. Esperanto seems especially to be the 
means attempted for transmitting to all 
lands, by radio, political interviews and views 
of important personages ; for sending our 
music, of course, this utility disappears. I 
acknowledge, without going further, that the 
Esperanto movement is not recognized suffi- 
ciently on all sides nor is the good that is 
in it yet appreciated, yet radio seems called 
upon to get a better appreciation of our 
Esperanto in wider circles, and both these 
young achievements of the human brain 
(namely Esperanto and radio) must compli- 
ment one another in its own region. 

The fact that its importance is under- 
stood is shown by the lively interest man- 
ifested from almost all regions and stations 
and was shown in our recent World Congress 
held in August at Vienna. Visitors from 
all countries were present, including repre- 
sentatives from Canada, Mexico, Australia, 
etc., along with the official representatives 
of almost every European Government. Un- 
fortunately, our communications with some 
of the large Austrian radio firms asking 
them' to give their services to the Congress 
have had no practical results in conse- 
quence of technical and financial difficulties, 
so that during the sitting it was left to a 
sub -committee to take up the question of 
radio and its relations to Esperanto. 

Naturally during the sitting of the Inter- 
national Congress in Geneva messages in 
Esperanto were broadcast and appreciated by 
all participants, even those who up to slate 
have not been taking an interest in Esper- 
anto. (Here it must be remarked that in 
Switzerland there is to be published a radio 
journal in Esperanto.) In conclusion I 
might say that the radio movement will cer- 
tainly find a valuable ally in Esperanto, to 
help it to reach in its cultural missions ever 
increasing numbers. 

FOR SALE -A RADIO 
By HARRY R. LUBCKE 

FOR SALE -one good radio 
With a slightly used ground, 
Two squealing steps of audio 

That really belong in the pound; 
Six blown tubes -all gone West 

At 10 volts filament they worked best ; 
"B" battery included, long since gone cold, 

But the set works very well, I'm told. 

Parts are mounted on "Suremika" panel 
Including aerial, ten feet long, 

Get ten thousand mile reception, 
Have often heard Hong Kong; 

Music comes in with silent clearness. 
Secret -"Flickerstats" used throughout, 

Locals, quiet -due to nearness, 
Distant stations fairly shout. 

One fine shredded rubber "A," 
One charge will last about a day; 

Pancake coils, baked fresh last May, 
Grid leak made of hard pressed clay. 

Hard blubber sockets with cast iron spring, 
Condenser plates, all pure tin, 

Reason for selling -bound for Sing Sing, 
A darn good set for the shape it's in ! 

A RADIO LOVE TAP 
An uninitiated radio bug was winding an 

inductance coil when a more experienced 
friend dropped in. 

"What are yu' hittin' the coil for ?" asked 
the more experienced person. 

"I dunno, seemed kinda funny to me too, 
but the directions said that if you want 
sharp tuning you should tap the coil every 
third turn. 

Contributed by W. S. Klein. 
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SpiTvbeKoises 

CLERATONE SOCKS 
CLEARER RADIO TONE 

Shock absorbing. 
Tube holding 
element " floats" 
on perfectly bal- 
anced springs. 
Takes up all jar 
and mechanical 
vibrations which 
interfere with 

clear reproduction. A vital necessity for 
and used by leading makers of portable 
sets. Made of molded Bakelite. Under- 
side of base provided with smooth bosses 
for accurate mounting. Contact springs 
keep tube prongs clean. In two sizes, 
for standard and UV-199, etc., tubes. 

RADIO -BATTERY 
SWITCH 

Lightest and neatest switch made. 
Requires only % -inch hole in panel. 
Requires no washers. Only one ad- 
justment necessary. The push -pull 
single contact features give positive 
contact. When it's in it's off ,avoid- 
ing accidental cutting in of battery. 

Ask your dealer. or send us his name and 
address and we will supply you through hint 

BENJAMIN ELECTRIC MFG. CO. 
847 W. Jackson Blvd., Chicago . 

247 W. 17th St. 580 Howard St 
New York San Francisco 

A Pleasant Surprise Awaits the User of 

the A. C. H. SHARP TUNER DIALS 

Why the A.C.H. is different 
3 in. DIAL 
4 in. DIAL 

Will improve any receiving set, snaking 
difficult tuning easy 
Money Back Guarantee 

Price 3" slze.....$2.55 Price 4" size.....$5.00 
Regular fitting 5/16 shaft 'ei and 3/16, 5e each extra 

Extra Advantage of the A C H 
1. Can be attached or removed front any instrument. 
2. Rough tuning same as any dial. 
8. Movement so line that the eye cannot detect but 

the ear can. 
4. Automatically locks instrument as no Jar can dis- 

turb it. 
5. Dial grounded reducing the body capacity to a 

minimum. 
6. £txclal dial 2 graduations where ordinarily one. 

MAIL ORDERS SENT PREPAID IN U. S. A. 

A. C. HAYDEN RADIO & RESEARCH CO. 
BROCKTON, MASS., U. S. A. 

HUDSON -ROSS 
Wholesale radio only. 

One of the first and still in the lead. 
Write for discounts. 

123 W. Madison St. Chicago 

COCKADAY UNIT -Full Set A. B, C nd D Coils 
PRICE $5.50 

Three large blue prints, illustrated Instructions and ma- 
terial lists for building 

(Free ewith order fore 
niitadeT sets 

General Radio Winding Co., 214 Fulton St.. New York 
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A SMALL TRIBUTE 
the Big Men have sent their best 

wishes, 
Even Great Men and Mighty enthuse; 

Now, a sea -going Sparks from the Oil 
Tanking Arks 

Sends his "73's" to the NEWS. 

For five years you have kept us in details 
Of advancement, and Ham gossip, too; 

There's the Editor's Page full of prophecies 
sage 

Of which many have proven as true. 

When occasions have risen you've fostered 
The cause of the Amateur game, 

And the fair- minded views of the RADIO 

NEWS 
Are most prominent cause of its fame. 

So keep up your excellent standard 
Of fairness and faith in the Art; 

For we've pointed with pride to our text- 
book and uide 

As the RADIO NEWS, from the start. 
L. F. M. 

THE MAIDEN'S APPEAL 
(In view of the fact that a man's heart 

beating at Pittsburgh has been heard in Lon- 
don, the following is not without interest.) 

And does your heart beat true, my love. 
Divided though we be? 

Across the sea so blue, my love, 
Does it still beat for me? 

Last night I had an awful bump, 
A fact I won't conceal - 

It (lid not seem to me to thump 
With quite the proper zeal. 

O Henry, let it beat, I beg. 
For me through thick and thin. 

(She took the head -phone from its peg, 
Sat down and listened in.) 

Ah, horror, do I hear aright? 
Oh, woe unknown and utter ! 

Last night it flagged a bit ; tonight 
It does not even flutter. 

Pittsburgh I hear on this, my set, 
And Paris comes at call, 

But woe is me. I cannot get 
My Henry's heart at all! 

And little joy for me you'll grant, 
In Yankee airs or French 

If Henry's heart has learned to pant 
For some more novel wench. 

Now, has he left me on the shelf, 
And found some newer queen? 

Or his wave- length lost itself? 
What does this silence mean? 

Quick, quick, a wireless expert fetch, 
And save me from hysterics! 

Has Henry played me false, the wretch : 

Or is it atmospherics ? -. 
Lucio, 

Abstract "Manchester Guardian." 

AIR AND SEA CRAFT NEED MORE 
RADIO CHANNELS 

Those who sail the seven seas, where there 
is no communication except via radio, and 
many others who depend solely upon this 
means of intercommunication feel that, what 
are technically termed "mobile stations" have 
not received adequate consideration in the 
distribution of the radio channels. A strong 
representation for the mobile services, com- 
prising chiefly ships and aircraft, will be 
made at Secretary Hoover's radio confer- 
ence this month, it is believed. 

A resumé of the wave allocations made 
at the last radio conference shows that ap- 
proximately 110.000,000 people are concerned 
with radio service from and to 3,100 ships, 

New Models 
BRISTOL 

Radio Receivers 
Incorporating the Patented 

Grimes Inverse Duplex 
System 

Watch for further 
announcements i n 
all leading R a d i o 

publications. 

Improved Bristol Audio- 
phone Loud Speaker - 
gives greater volume, is 
more sensitive and still 
maintains the round, full 

tone and its 
distinctive 
freedom 
from distor- 
tion. 

Ask for Bulletin No. 3017 -S 

Manufactured 
by 

The Bristol Co. 
WATERBURY, CONNECTICUT 

Grimes System Insures Natural 
Tone Quality 

STANDARD RADIO 
TUBE CO. 

The "Standard" guarantee is your pro- 
tection. All types of Radio Tubes re- 
paired. 
W.D. -11 or 12 
U.V. -199 or C. -299 
C. -11 or 12 

2.2 U.V. -201A or C-301-A 
D.V. -1 or D.V.-2 
U.V. -200 or 201 
C. -300 or 301 

Every Tube Guaranteed 
New Standard Tubes $3.00 

Orders Mailed Parcel Post C.O.D. 
Standard Radio Tube Co. 

273 Plane St., Newark, N. J. 

LOW LOSS 
THREE CIRCUIT TUNERS 

Amateur, 70.225 meters $10.00 
Broadcast, 180 -600 meters 10.00 

Parcels post and insured prepaid 
Correct Hookup with each 

Davenport Radio Laboratories 
647 Cedar St., Davenport, Iowa 
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1924 MODEL 
Nov ready -the new and improved SIDBENEL 
STORAGE "B" BATTERY. More powerful, 
higher capacity. They hold- a charge meen- 
tionally:tvell and are absolutely noiseless. 

Give Five Years Service 
A set of SIDRENEL batteries lasts over flue 
years. Plates have a 3000 miliampere service 
on each charge. Charged from your lamp 
socket for one cent. 
Battery Built in a Solid Rubber Case 

The entire battery is built in a neat one piece 
genuine hard rubber case. Plates measure 2%" 
x 1%" and are given a fully formed charge at 
the factory. 

Two Year Written Guarantee 
with each battery 

Each battery is 22% volts. etc. 
ASSEMBLED KNOCKED DOWN 

$4.50 $3.75 
Rectifier S.75 for A. C. current. 
CIRCULAR UPON REQUEST 

SIDBENEL 
RADIO EQUIPMENT MFG. CO. 

29 West Mt. Eden Av., 
New York, N.Y. 

Jones Multi -Plugs are 
supplied for pastel or 
bracket mounting. Also 
(as illustrated belong) 
with seven 2 -foot leads 
coded for attaching to 
binding posts of any set. 

One Pull 
on the Jones MULTI -PLUG instantly dis- 
connects antenna, ground, A and B bat- 
teries from your set! One push reconnects! 
Long cable permits placing batteries out of 
way -in basement, closet or elsewhere. All 
leads coded. 

Jones MULTI -PLUG 
Can't he plugged in wrong. Prevents burning set 
Gabes or shorting batteries. 100 percent foolproof. 
Enables anyone to connect your set with safety. 
Standard on Zenith, WorkRite and many other lead- 
ing sets. Janes Multi-Plugs, complete for panel 
mounting. $4: for bracket mounting, $4.50. Bind- 
ing Post type, $5.00. Carried by all Jobbers. If 
Sutter dealer Isn't supplied, state his name when 
ordering. Folder free. 

Pat. Applied For 

HOWARD B. JONES 
616 S. Canal St. Chicago 

HUDSON-ROSS 
Sells only Guaranteed 

Radio Apparatus. 
Send for discounts. 

123 W. Madison St. Chicago 

SOLDER WITH INSULATION 
At Least 1,000 Miles More Distance 

is the usual reward if you can solder without 
impairing the Insulation of your set. 

If you are building a radio-frequency ampli- 
fier you should read our free booklet: 

"HOW TO SOLDER RADIO SETS" 
Write for it 

THE VALLEY FORGE CHEMICAL CO., 
Valley Forge. Pa. 

300 aircraft and 900 commercial land sta- 
tions, all of which stations are allotted only 
37 separate channels through the ether. On 
the other hand, 20,000 amateurs have 33 such 
channels, and 600 broadcast stations, of 
interest to about 10,000,000 people, are al- 
lowed to operate on 53 separate wave -lengths, 
although several other forms of communi- 
cation are available for these people. 

Especially in the Navy and Shipping 
Board, Marine operators and experts believe 
mobile stations deserve a better proportion 
of operating wave- lengths, in view of their 
sole dependence on radio and the importance 
of it in insuring the safety of life and prop- 
erty at sea. 

Commenting on the situation a Naval offi- 

cer recently stated: 
"There is one elemental fact in respect to 

radio which should govern all discussion of 
the subject and to which all other consider- 
ations should be subordinate. It is that 
radio is primarily an agency for communi- 
cation with ships and aircraft, and within 
this field there is no substitute for it. In 
nearly, if not quite, all its other applications 
the same ends may be achieved by other 
means. The importance of radio for com- 
munication with ships and aircraft is so 

great in connection with the safety of life 
and military considerations, that no other 
applications of the art should be allowed to 
diminish its usefulness. 

"In the enthusiasm which has developed 
over radiophone broadcasting and amateur 
work, many government agencies, private 
interests and the public generally, have lost 
sight almost entirely of the foregoing facts. 
They have lost sight also of the fact that 
the efficiency of a transmitter depends some- 
what on the size and position of its antenna. 
and that mobile stations are limited in the 
amount of wire they can carry and the posi- 
tions in which they can carry it, whereas, 
while the optimum frequencies for mobile 
service are undoubtedly convenient ones for 
stations on land, such as radiophone broad- 
cast ones, such stations can be readily ad- 
justed to other frequencies without causing 
a loss of efficiency. 

"Allowing a separation of 15 kilocycles 
between channels, the following table recap- 
itulates the recommendations of the Second 
National Radio Conference: 

People 
Service concerned 

Total Ships 27,000 
Mobile Aircraft, 110,000,000 

1,200 
Land Stations, 900 
Special Experimental, 560 
Amateur, 20,000 20,000 
Broadcasting 10,000,000 
Unassigned wave lengths .... 
Reserved wave lengths .... 

Num- 
Radio her 

sta- Chan - 

tions ncls 
3,100 

300 
900 
560 18 

20,000 33 
600 53 

6 
.... 4,020" 
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BROADCASTING IN CEYLON 
The Secretary of State of Ceylon has ap- 

proved the introduction of wireless broad- 
casting under state control, though not nec- 
essarily operated by the state, Assistant 
Trade Commissioner Renshaw, at Calcutta, 
reports to the Department of Commerce. 

The Ceylon Government has decided to 
issue an unlimited number of licenses for 
receiving sets. Broadcasting will be under- 
taken by the wireless station at Colombo. 

SMITHSONIAN INSTITUTION 
GOES ON THE AIR 

Ill carrying out its motto : "For the In- 
crease and Diffusion of Knowledge Among 
Men," the staid and conservative Smithso- 
nian Institution at Washington has turned to 
broadcasting as the. most efficient means of 
disseminating knowledge. 

The Englishman, James Smithson, who 
died in 1829, bequeathing his estate to the 
United States to found, at Washington, an 
establishment for spreading information 
throughout the country, would no doubt ap- 
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You'll 
get 

Powerful Amplification 
from MODERN 

"Push -Pull" Transformers 
Here's why - 

1. Perfectly balanced. 
2. Capable of the greatest possible amplification. 

Distortion reduced to a minimum. 
"1. Adds clarity and volume to any set. 
J. Can be used in any "PUSH -PULL" circuit now 

available with any of the standard tubes now on 
the market. 

G. Carefully made, thoroughly tested and fully GUAR- 
ANTEED. 

7. Coils are wound on our own specially designed wind- 
ing machines in our own factory. 

PRICE PER MATCHED PAIR, SI2.50 

Sold by all good dealers. Bulletin Tree on request. 

THE MODERN ELECTRIC MFG. CO. 
MODERN 

Long - caro 
30 N. C. 
Transformers. 
earl: 

$5.00 
MODERN 

Standard 
Audio Trans- 
formers, earn, 

$5.00 

Toledo, Ohio 

M O D ERN 
famous one - 
t an e Reflex 
Audio Trans- 
formers, each 

$5.50 

HALLDORSON 
lir 

g 

e.4udio Frequency Transformer 
Test the unsurpassed volume, tone quality and 
with this transformer against any other regardless 
price. Results g nn sad. 
Material of the highest grade used throughout 
steel core with air gaps to prevent distortion 
terminal insulation -phosphor bronze shield. 
of the highest technical skill, unmatched in appearance 
and operation. Designed to be used for all stages. 

Ratio, 4 to 1 -Price, $4.00 
Dealers and Jobbers 

Write for our attractive discounts. 

THE HALLDORSON COMPANY 
1772 Wilson Avenue Chicago, 

clearness 
of 

-silicon 
-bakelite 
A product 

Illinois 

/ L o R '1J 

Consider These Points 
Established 14 years; Expert Instruc- 
tors; Adequate Equipment; Free Em- 
ployment Service; Dormitories; Res- 
taurants; Swimming Pool. Our grad- 
uates now sail the seven seas. 

Resident and Home Study Courses. 
Write for Illustrated Booklet. 

Y. M. C. A. RADIO INSTITUTE 
158 East 86th Street, New York City 

BRANCH MANAGERS WANTED 
FOR BLUE SEAL GUARANTEED RADIO 
Il you have $500 to $1,000. and have a store or can 
get suitable space in a store, tell us about it and we 
will consider appointing you as our representative in 
your community. 

BLUE SEAL MANUFACTURING CO. 
1406 -8 South Michigan Ave., Chicsoo, Ill. 

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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A Five Tube 
Cockaday 
Receiver 

A Brilliant Radio 
Achievement 

The owners of the new "Five 
Tube Cockaday" have no fur- 
ther desire in respect to a radio 
receiver. They receive local and 
long distant broadcast at all 
times in the year. They have an 
instrument that is reliable, has 
little to get out of order, is ex- 
tremely selective and presents a 
handsome appearance in any 
home. The New Cockaday is a 
receiver that compares favorably 
with the finest on the market, 
not only in practical operation 
but also in appearance. 

"Consrad" Pattern No. 11, "How 
to Build a Five Tube Cocks - 
day," shows you how to con- 
struct the original, Authentic 
Five Tube Cockaday Receiver 
using the simplest and most 
direct method known. A com- 
plete set of Blueprint Patterns 
consisting of a full sized sheet 
19" x 28" is furnished together 
with a four page instruction 
sheet giving details of all con- 
struction operations and any 
special information. Everything 
is drawn full size so that no 
extra measurements of any kind 
are necessary. Comes complete 
in handsome two -color folder, 
size 9x12 inches. 

SOLD BY ALL RADIO 
DEALERS 

Or direct from us. 

Prepaid 

Pattern 
No. 11 

VMS/ 

Ousrad 
"RADIO'S FOREMOST PUBLISHERS" 

The Consrad Co. 
233 Fulton Street 

New York City 

plaud the modern means of accomplishing 
his ideals, if he knew of the recent action 
of his executors. Interpreting his purpose 
as covering practically all intellectual activi- 
ties of man, scientific rescach, and explora- 
tion have figured as the principal factors in 
the Institution's increase of knowledge. 
Until recently, the chief means of dissemi- 
nating scientific and general knowledge has 
been through the publication of reports and 
the exhibits of the National Museum, a 
branch of this Institution now known 
throughout the civilized world. 

In September the Institution will under- 
take a definite program of weekly scientific 
talks over the radio from Station WRC, 
covering practically every branch of science, 
but so spoken as to appeal to lay listeners 
as well as those better informed. The pro- 
gram under the direction of Dr. Austin H. 
Clark of the National Museum, who has 
also secured the co- operation of the Car- 
negie Institution, and several scientific bu- 
reaus of the Government. 

The first broadcast speech by a member of 
the Smithsonian staff was that of Dr. Charles 
G. Abbot, Director of the Astrophysical Ob- 
servatory, who spoke last November on the 
heat of the sun's rays and his experiments 
with a solar cooker. The initial talk was 
so successful that in the spring other savants 
who could discuss natural history in a popu- 
lar style, went on the air. Among the radio 
talkers were Dr. Clark, who spoke on 
"Giants in the Animal World," Superintend- 
ent Hollister of the Zoölogical Park, who 
told of keeping and feeding wild animals, 
and Dr. Merrill, who spoke on shooting 
stars. Other subjects covered in eighteen 
Smithsonian talks, included "Children of 
Greenland." "American Plants," "Dinosaurs, 
the Terrors of Past Ages," "The Non - 
Magnetic Ship, Carnegie," and "Big Game 
of North America." One unique stunt was 
the broadcasting of real Indian music ren- 
dered by natives, to which the Smithsonian 
officials themselves listened on a radio set 
installed in the main building. Radio fans 
bothered by static heard a talk of great 
interest recently. when Dr. Mauchly of the 
Carnegie Institution spoke on "Atmospheric 
Electricity." 

Although Smithson, the founder of the 
Institution, probably never thought of trans- 
mitting speech either with or without wires, 
it was recently learned that during one of 
his lectures. Joseph Henry, first secretary 
of the Smithsonian, said he regarded even 
the best copper wire as an impediment in 
the transmission Of electric currents. He ad- 
mittedly did not know how to dispense with 
the electrical communication, but thought 
that the men in his audience would live to 
see wireless telegraphy. This was 75 years 
ago, and today the Institution he headed is 
broadcasting its information to the country 
by radio telephony. 

NOT WET ENOUGH 
Miss. DORCAS : I couldn't hear the prohibi- 

tion lecture that was broadcast. 
DORCAS : Perhaps there was something 

wrong with the dry battery. - -Janes J. 
O'Connell. 

A JOINT REPORT 
Newspaper headline - "Keep Joints Clean." 

ONE READER TO ANOTHER: "That's right, 
they ought to-but I shouldn't talk to 
strangers about it; what's your line of busi- 
ness ?" 

"Oh, that's all right, I agree perfectly. 
I'm a detective. And you -?" 

"I assemble radio sets." 
CHORUS: "Oh H -!" -Jack Brant. 

HAR - HAR! 
TED: "Is there any duty on radio parts ?" 
NED : "No. I guess they come under the 

head of roar materials. " -Janes J. O'Con- 
nell. 
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Earle E. Liederman the Muse h Builder 

HOW STRONG ARE YOU? 
Can You Do These Things? 

Lift 200 lbs. or more overhead with one arm; 
bend and break a horse -shoe; tear two decks 
of playing cards; bend spikes; chin yourself 
with one hand! 
Can you do any of them? I can and many of 
my pupils can. It is remarkable the things a 
man can do if he will make up his mind to be 
strong. It is natural for the human body to 
be strong. It is unnatural to be weak. I have 
taken men who were ridiculed because of their 
frail make -up and developed them into the 
strongest men of their locality. 

I Want You for 90 Days 
These are the days that call for speed. It once took 

four weeks to cross the ocean -now It takes less than 
one. In olden days it took years to develop a strong. 
healthy body. I can completely transform you in On 

days. Yes, make a complete change In your entire 
physical make -up. In 30 days I guarantee to increase 
your bleeps tine full inch. I also guarantee to increase 
your chest two inches. But I don't stop till you're a 
finished at fete -a real strong man. I will broaden 
your shoulders, deepen your chest, strengthen your neck. 
I will give you the arms and legs of a Hercules. I will 
put an armor plate of muscle over your entire body. 
But with it comes the strong, powerful lungs which en- 
rich the blood, putting new life into your entire being. 
You will be bubbling over with strength, pep and vital- 
ity. 

A Doctor Who Takes His Own Medicine 
Many say that any form of exercise is good, but this 

Is not true. I have seen men working in factories liter- 
ally kill themselves wills exercise. They ruined their 
hearts or other vital organs, ruptured themselves m 
killed off what little vitality they possessed. 

I was a frail weakling myself in search of health and 
strength. I spent years in study and research, analyz- 
ing my non defects to find what I needed. After many 
experiments, I discovered a secret of progressive exer- 
cising. I increased my arms over six and a half inches, 
my neck three inches and other parts of my body hi 
proportion. I decided to become a public benefactor, 
and impart this knowledge to others. Physicians anti 
authorities on physical culture hare tested nu' cyst cm 
and pronounced it to be the surest means of acquiring 
perfect manhood. Do you crave a strong. well propor- 
tioned body and the abundance of health that goes with 
it? If so, spend a pleasant half hour In learning how 
to attain it. The knowledge is yours for the asking. 

Send for My New 64 -Page Book 

"Muscular Development" 
IT IS FREE! 

It contains forty -three full -page photographs of 
myself and some of the malty prize -winning pupils I 
have trained. Some of these came to use as pitiful 
weaklings, imploring nie to help them. Look ahem 
over nosy, and you will marvel at their present physiques. 
This book will prove an impetus and a real inspiration 
to you. It will thrill you through and through. All I 
ask is 10 cents to cover the cost of wrapping and mail- 
ing. This will not obligate you at all, but for the sake 
of your future health and happiness, do not put it of. 
Send today -fight now, before sou turn This page. 

EARLE E. LIEDERMAN 
Dept. 3610 305 Broadway New York Cita 

EARLE E. LIEDERMAN 
Dept. 3610, 305 Broadway New York City 

Dear Slr: -I enclose herewith 10 cents, for which you 
are to send me, without any obligation on my part what- 
ever, a espy of year latest book, "Muscular Develop - 
menL" (Please write or print plainly.) 

Name 

Street 

City Mail 
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AOPPORTUNITY 

Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in these 
columns. 

Classified advertising rate eighteen cents a word for each insertion. Ten per cent discount for 6 issues, 20 percent 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 Dec. issue must not reach us later than Oct. 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 

Get Into the Tailoring Game -one of the most profitable 
of all lines in the selling field. Experience Isn't neces- 
sary, and spare time will do. We teach you how to sell 
our line, and supply you with everything necessary to go 
out and make from $10 to $20 a day from the very first 
day. Our selling outfit is the finest ever gotten together 
and shows almost 130 large samples of finest quality wool- 
ens. You do no delivering with our line. You just write 
your orders. We do the rest. Your profits run big and 
you get them cash with order. If you want to get into this 
most profitable business, write us quick. Address Dept. 258, 
Goodwear Chicago, Inc. 

Agents Wanted in every city and town to sell stand- 
ard radio apparatus. Attractive discounts given. If inter- 
ested write us at once stating age and radio experience. 
Wilmington Electrical Specialty Co., Inc.. 405 Delaware 
Ave., Wilmington, Delaware. 

General Atenta- Service Men! Genuine Gold Letters 
for store windows easily applied. 20 per cent cash com- 
mission on all orders from local agents appointed by you 
anywhere. 50 per rent discount on your own orders. Free 
samples. Metallic Letter Co., 422 N. Clark St., Chicago. 

Agents -Write for Free Samples. Sell Madison "Better - 
Made" Shirts for large Manufacturer direct to wearer. No 
capital or experience required. Many earn $100 weekly and 
bonus. Madison Mills, 564 Broadway, New York. 

Big Money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make $1.35. Ten 
orders daily easy. Write for particulars and free samples. 
American Monogram Co., Dept. 133, East Orange, N. J. 

We want Salesmen end Agents. either whole or side line, 
to Bell our low priced radio books to the trade. Excellent 
Proposition for live wires. The E. I. Company, Publishers, 
233 Fulton St., New York City. 

Big Money and Fast Sales. Every owner buys gold ini- 
tials for his auto. You charge $1.50, make $1.44. 10 orders 
daily easy. Samples and information free. World Mono- 
gram Co., Dept. 27. Newark, N. J. 

Earn $10 daily silvering mirrors, plating. refinishing 
metalware, headlights, chandeliers, bedsteads. Outfits fur- 
nished. Bolangcr -Decle Laboratories, 1133 Broadway, New 
York. 

Business Opportunities 

Make $100 Weekly in Spare Time. Sell what the public 
wants -long distance radio receiving sets. Two sales weekly 
pays $100 profit. No big investment, no canvassing. Sharpe 
of Colorado made $955 in one month. Representatives wanted 
at once. This plan is sweeping the country-write today 
before your county is gone. Ozarks, 813 Washington Blvd., 
Chicago. 

Advertise. hundred magazines. three issues. 10e word. 
Pennell Company, Covington, Kentucky. 
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Chemistry 

Learn Chemistry at Home -Dr. T. O'Conor Sloane. noted 
educator and scientific authority, will teach you. Our home 
study correspondence course fits you to take a position as 
chemist. See our ad on page 581 of this issue. Chemical 
Institute of New York, 68 West Broadway, New York CIti. 
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For Advertisers 

24 Words -355 Rural Weeklies $14.20. Admeyer, 4112 -B 
Hartford. 8t. Louis. 

For Inventors 

Inventors' Educator: 900 Mechanical Movements. 50 
Perpetual Motions. How to procure and sell patents. 
Mechanical Movements greatly assist Inventors, suggest 
new ideas. Explains how to select an attorney and avoid 
patent sharks. Price $1.50. Postage free. Albert E. 
Dieterich, 690 Ouray Building, Washington, D. C. 

Health 
Free-Stop using tobacco. We will give free informa- 

tion how to conquer habit easily and permanently. Results 
guaranteed. Anti- Tobacco League, Box M. Omaha. Neb. 

Help Wanted 
We Want Salesmen and Agents. either whole or aide Ilne, 

to sell our low priced radio books to the trade. Excellas 
proposition for live wires. The E. I. Company. Publishers. 
235 Fulton St. New York City. 

Help Wanted- Contituied 

Earn $25 Weekly, spare time, writing for newspapers, 
magazines. Experience unnecessary ; details free. Press 
Syndicate. 973, St. Louis, Mo. 

All Men, Women. Beys. Girls, 17 to 65 willing to ac- 
cept Government Positions $117 -$250 traveling or station- 
ary; R'rite Mr. Ozment, 251, St. Louis, Mo.. immediately. 

Detectives Needed Everywhere. Travel. Experience un- 
necessary. Write George Wagner, former Government Defec- 
tive, 1968 Broadway, N. Y. 

Men -Age 18 -10. wanting Ry. Station-Office positions, 
$115 -5250 month, free transportation, experience unneces- 
sary. Write Baker, Supt. 44 Wainwright, St. Louis. 
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Instruction 
Learn Chemistry at Home -Dr. T. O'Conor Sloane. noted 

educator and scientific authority. will teach you. Our home 
study correspondence course fits you to take a position as 
chemist. See our ad on page 581 of this issue. Chemical 
institute of New York, 66 West Broadway, New York City. 

Used Correspondence Courses bought and sold. Bargain 
catalogue 1.000 courses free. Students' Exchange. Dept. 5, 
47 West 42 St., New York. 

Miscellaneous 
Men, something you want, send name and address with 

a 2 cent stamp. Quality Mall Sales Co.. 591 Broad- 
way, N. Y. 

Motorcycles, Bicycles 
Don't Buy a Bicycle Motor Attachment until you get 

our catalog and prices. Shaw Mfg. Co., Dept 6, Galesburg, 
Kansas. 

News Correspondents 
Earn $25 Weekly Spare Time writing for newspapers. 

magazines. Experience unnecessary; details free. Press 
Syndicate, 972 St. Louis, Mo. 

Patent Attorneys 
Patents. Send drawing or model for examination and 

report as to patentability. Advice and booklet free. High- 
est references. Best results. Promptness assured. 
t1'atson E. Coleman, Patent Lawyer, 644 G' Street, N. W., 
Washington, D. C. 

Lacey Patent- Sense. See page 616. 

Inventors- Should write for our Free Guide Books and 
"Record of Invention Blank" before disclosing inventions. 
Send model or sketch of your Invention for our Free Exam- 
ination and Instructions. Radio. Electrical, Chemical, Me- 
ehanical and Trademark experts. Terms reasonable. Victor 
J. Evans & Co., 922 Ninth, Washington, D. C. 

Patents -Send for form 'Evidence of Conception" to be 
signed and witnessed. Puna, fee schedule, information 
free. Lancaster and Allrine, Registered Patent Attorneys 
In United States and Canada, 269 Ouray Bldg.. Wash- 
ington, D. C. 
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Patents 
Inventions Commercialized. Patented or unpatented. 

Write Adam Fisher Mfg. Co., 278, St. Louis, Mo. 

Personal 
Lonesome -Join our club -make acquaintances everywhere. 

Rig illustrated hook with descriptions and photos, sent in 
Plain wrapper for ten cents. Bonmilde Co., Dept. 58, 
Kansas City, Mo. 

Exchange cheery letters with new friends. Write Betty 
Lee, Inc., Box 820 City Hall Station, New York City. 
Stamp appreciated. 

Printing 
American Gummed Labels Stick! Roll or Flat. Cata- 

log Free. Old Tye Press, Dover, N. J. 

Radio 

Boys! Don't Overlook This. The "Rases" Baby Detector, 
Greatest detector ever brought out milli molded base. 
Fully adjustable. See former advertisements in this pub- 
lication, or our catalog. Detector with Galena Crystal. com- 
plete 50c. the sane detector with Radlocite Crystal. 75e 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 
coven at such insignificant cost. These diagrams will be 
found in the great "Rasco" catalog, which contains raw ma- 
teriels and parts in a greater profusion than any other 
catalog. 15e in stamps, or coin, mill bring the catalog to 
you. Radio Specialty Co., 96 -98 Park Place, New York City. 

Condensers. 17- 23 -13 Plate Never been used. $2.50- 
$3.50 -$5.00 values. Made by prominent manufacturer and 
guaranteed perfect or money refunded. Will sell for $1.25 
-$1.75 -$2.50. Only five of each. A. L. Parke, 56 Mont- 
gomery St., Waterbury, Conn. 

Is your Neut Right? To revitalize unneutralizabie Neu - 
trodynes, we devised fills Kladag Coast to Coast Circuit. 
Uses same panel, etc., as Neut, except three less parts. 
Merely rewire. Success vertain. Necessary stabilizer. 22 
feet gold sheathed wire, circuit and complete. simple instruc- 
tions -$5.00 prepaid. Stang have already rebuilt their 
Neuts -and written wonderful to'tiumnials. Thousands will 
do ft. Be First -have the finest live tube set in your 
neighborhood, revitalize others' Neuts. Description, etc. - 
10e. Radio Lists -2c. Stamps accepted. Kladag Labora- 
tories. Kent, Ohio. 

Radio Fans and B C L's qualify for License during spare 
time one Creek. Qualifying records $1.50. Licensed stu- 
dents free. Method $2.50. Dodge Radio Shortkut. Dept. 
N. Matnaroneck, New York. 

Mysteries of the Air Solved: Reception intensified; sol- 
dering done away with; wear and tear overcome; difficulties 
of installation removed; never failing service obtained. The 
Doyle Aerial Clamp does all of these. 1 -wire clamp, 25c1 
^- -wire, 50e: 3 -wire, 73c; 4-wire, $1.00; 5 -wire, $1.25. 
t Loney or money order. Agents wanted, everywhere. B. 
.lams Doyle, Patentee, Dept. AC-26, Washington, D. C. 

Black Fibre Panels -Nicely finished 3 /10" thick. le 
sq. ho.. l'ut to order any size. Immediate delivery. Post- 
age prepaid. Panel Supply, Box 306, Lowell, Mass. 

Ultradyne Kit; the improved, 8 tube super -heterodyne; 
voice tested. Writs for discounts. Phlllipson Radio Co., 
:13 Meacham, Battle Creek. Mkt. 

Magnavox M4. List $25. Introductory $21. Radio Cen- 
tral, Dept. R. Abilene, Kansas. 

Radio Panels -black fibre, high dielectric strength. It 
sq. in. Panel Supply, Box 306, Lowell, Mass. 

The How and Why et Radio Apparatus, by H. W. Secar, 
E. E. This newest book on radio matters fulfills a distinct 
gap in wireless literature in that, while the treatment is 
made as understandable and as free from mathematics as 
possible, it at the same time lneorporates a wealth of tech- 
nique and instruction for the Radio Amateur -the Radio 
Operator -the Installation and Designing Expert -as well 
as teachers and students of the subject in general. A very 
broad field has been covered by the author, at the same time 
giving a great deal of information not found In other text 
books. If you are engaged in any branch of the Radio or 
allied arts at all you will surely need this latest contribu- 
tion to radio literature, which is destined to be found on 
every radio man's book shelf before long. A glance at the 
following list of chapters gives but a very scant idea of the 
extensive and useful radio knowledge provided in its text. 
The Induction Coil; The Alternating Current Transformer; 
Radio Transmitting Condensers; The Spark Gaps; Radio - 
Transmitting Inductances; Radio Receiving Tuners; Radio 
Receiring Condensers; Detectors; Telephone Receivers; Radio 
Amplifiers; Construction of a Direct Reading Wavemeter and 
Decremeter; Antenna Construction; The Calculation and 
Measurement of Inductances; Appendix containing very use- 
ful tables, covering all subjects treated in this very unusual 
book. This newest of Radio Works, cloth bound in Vellum 
de Luxe. Gold Stamped and Hand Sewed, has 160 pages. 
Size of book, 619 inches. The How and Why of Radio 
Apparatus, Postpaid, $1.75. Experimenter Publishing Co., 
Book Dept., 53 Park Place, New York City. 

Experimental Electricity Course in 20 Lessens. By 
S. Gernsback and H. W. Secor, E.E. A course of the 
theory and practice of Electricity for the Experimenter. 
Every phase of experimental electricity is treated compre- 
hensively in plain English. New experiments are described 
and explained and nearly every application of Electricity 
in modem life is given. 160 pages -400 illustrations. Flex- 
ible clout cover. 75c. postpaid. Stiff cloth cover, $1.25 post- 
paid. Experimenter Publishing Co., Book Dept., 53 Park 
Place, New York City. 

How to Make Radio Frequency Amplifier/. This book is 
for the more advanced amateur, showing the construction of 
the Radio Frequency Amplifying Transformer and giving 
complete constructional data. It shows the application of 
Radio Frequency to amplifying units that the amateur may 
already possess and gives 15 hook -ups showing practically 
every use Radio Frequency Amplifying Transformers can be 
put to. 32 pages, 15 illustrations; hound in beautiful two- 
rotor cover. Prenald 25e. The E. I. Company, 235 Fulton 
St., New York City. 
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FROM FACTORY TO USER 
High Grade Radio Cabinets sturdy built and flue look- 
ing. Built from select genuine black walnut or birch. 
Elegantly finished. Tops on all cabinets hinged. 
Fronts of cabinets are rabbeted to take panel. Walnut 
cabinets have continuous plano hinges and lid holders. 
Birch cabinets have regular hinges. (No lid !udders). 
Walnut cabinets finished in French walnut. Birch cabi- 
nets finished in Adam brown mahogany. (Panel not in- 
eluded). 

For 
Panel 

Money back if not satisfied. 
DeLuxe Monarch 

Birth Black Black 
Deep No Base Walnut Walnut 

6x 7 7" $1.75 $3.75..... 54.40 
6x I0P/x 7" 2.25 4.65 5.35 
6x14 7" 2.75 
6x21 7" 3.25 5.90 6.80 
7x12 7" 2.80 5.50 6.50 
7x14 7" 3.00 5.80 6.70 
7x18 7" 3.25 6.00 6.80 
7x21 7" 3.60 6.50 7.40 
7x24 7" 4.10 7.25 8.00 
7x26 7" 4.75 7.80 8.50 
7x27 7" 5.00 8.50 9.00 
7x28 7" 5.25 9.50 0.00 
7x30 7" 6.00 10.00 1.00 
7x24 10" 5.60 9.25 0.00 
7x26 10" 6.25 9.80 0.50 
7x27 10" 6.50 10.75 1.50 
7x28 10" 6.75 11.50 2.00 
7x30 10" 7.00 12.00 2.50 
8x40 8" 6.00 11.50 2.50 
9x14 10" 3.95 6.40 7.00 
9x21 10" 5.00 7.70 9.25 
9x24 10" 6.00 9.50 10.50 

12x14 10" 4.25 7.00 8.00 
12x21 10" 4.75 9.50 10.50 

Mounting Boards all sizes in stock. 
F.D.B. Milwaukee. Wis. 

Circular showing our complete line sent on request. 
Our Utility Beauty Cabinets are really beautiful. Our 
Monarch cabinets are the best obtainable. 

UTILITY SUPPLY COMPANY 
439 -27th Street Milwaukee, Wis. 

12 Cells 
24 Volts 
Solid 
Rubber 
Case 

SPEci AL 
INTRODUCTORY PRICE 

For a limited time only, and to introduce this 
new and superior Storage "B" Radio Battery to 
the Puhlic, we are selling it for $4.00. Regular 
Retail Price is S6.00. You save $2.00 by ordering 
NOW. A finer battery cannot be built than the 

World Storage "B" Battery 
(12 CELLS -24 VOLTS) 

To tan million homes with Radio Sets-and to countless mil- 
lions of prospective buyers -this WORLD Storage 'B" Bat- 
tery brings e iv battery Hirt pays forytel I 

economy 
fewperform- ance. e- 

ast for years and can Ls recharged at a negligible cost. 
And sou eons $0.00 by ordering now. 

ASuperior Batte Equipped W)tA Battery Solid Rubber Case 
Has heavy duty 21 -5 !D. x 1 ln. x 1 -4 In. plates and plenty of 
acid circulation. Extra heavy glass jars allow ready observa- 
tion of charge and prevent leakage and seepage of current. 
It holds its charge, while idle, at constant voltage. 
Y will find this battery a boon to Ions distance reception. It does a y ith a great many mimes so often blamed on 
'static." stall your order today. 

SEND NO MONEY 
Jost state comber of batteries wanted and we will ship day 
order ie received. EXTRA OFFER: 4 batteries in series (96 

per 
ce $15.00. 

discount 0Pay forr 
Expressman In ffaill wthrorder. Send your order' 

NW and save $2.00. 

WORLD BATTERY COMPANY 
Makers of the famous World Radio "A" Storage Battery 

1219 S. Wabash Ave., Dept. 75, Chicago, Ill. 

SAVE $2.00 BY ORDERING NOW! 

SEND US YOUR BROKEN 
OR BURNED OUT 
ADIO TUBES 

REPAIRED AND 
'tl<E NEW 

Tube Cost 
each tubs 

$2.50 
'tes L 7 ó ó 

NUFACTURING CO. 
New York City 

atilt Attention - All Makes 

Radio (Cottinnea) 
Guaranteed Genuine Tubes. $3.75 postpaid. Nashua Sales 

Service, Dept. ItNI, ln Hanover Street, Nashua. N. H. 
Free -Radio Tuning Unit. Eliminates body capacity. 

To the first 500 answering this Ad. and sending six cents 
to cover postage and packing. American Radio Sales Com- 
pany, 020 Monadnock Bldg., Chicago. 

Are You Planning To Manufacture Radio Parts? Here 
Is a chance to save a lot of money. We alter slightly used 
tool equipment fer 19 standard alita. Write for particu- 
lars. Box DM. RADIO NE'iVS. 

Amateurs-Five and Ten Watt Transmitters. Accom- 
plished much DX at reasonable Prices. Important! Write! 
Other Guaranteed .apparatus aloo. :IIloV. S. Strobel, 392:1 
N. nth St., Phila., Pa. 

Radio Tuba Repairs. Erred Satisfaction Guaranteed. 
Prices: UV -200, $2.25; 201A, 199, etc.. $2.50; 202 , $3.50 
(350- 500V.) Service. S. Strobel 6: Co., 3923 N. 11111 St.. 
Phila.. Pa 
e®,eaom..ammo,mm,n,mmmnnnonnn,,,,mi nn,. nmon, 

Salesmen Wanted 
A Salesman wanted in every torn or city within 25 miles 

of a broadcasting station to sell Radiogem, the complete 
radio receiving set that retails for $2.50. With Radiogem 
there is nothing else to buy -the outfit includes the Radio - 
gem receiving apparatus. 1,000 ohm phone, and aerial outfit. 
The cheapest radio outfit on the market -yet as practical as 
the most expensive. Big money to the right men. Send 
92.00 for sample outfit. The Radiogem Corp.. 66 -R West 
Broadway, New York City. 

o,,o,,,,nomo,o,,o,,,,1,,,,,,,,n,,,o,iin,,,,1n11o,,,n,m,o,,,,,,n,,,nom11,1o1m11o1o,mn,m o,m.1,,.o,,. 

Scenery to Rent 
Settings for Opera,' Plays, Minstrels. Plush Drops. Ad- 

dress Amelia Grain, Philadelphia. 

Song Poems Wanted 
Poems Wanted -Sell your song -verses for rash. Submit 

Msg. at once. or write New Era Music Co., 152 St. Louis, 
Mo. 

Stammering 
St- Stut- t- tering and Stammering cured at home. In- 

rtructive booklet free. Walter McDonnell, 121 Potomac 
Bank Bldg., Washington, D. C. 

Stamps and Coins 

California gold. Quarter size 27e; half- dollar size 53e; 
Half -dime and Catalog 10c, Norman Schultz, Colorado 
Springs, Colo. 

158 Genuine Foreign. Stamps. Mexico War Issues. Vene- 
zuela. Salvador and India Service. Guatemala, China, etc., 
only 5c. Finest approval sheets 50 to 60 %. Agents 
wanted. Big 72 -p. Lists Free. We buy stamps. Estati. 20 
years. Hussman Stamp Co.. Dent. 140. St. Louis. Mn. 

Stamps. 105 China, etc., 2c. Album (500 Illustrations) 
;r. Bullard, Station A7, Boston. 

mn0000,voenmmmmmo,mm,muom,o,,,,,00,amn,m,,,,,oa,,,,,o,,,,,,,,,,,,mnn,,,,,o, o,o.,.:nmu 

Telegraphy 
Telegraphy -Bath Morse and Wireless taught thoroughly. 

Big salaries. Wonderful opportunities. Expenses low: 
thence to earn part. School established fifty years. Catalog 
free. Dodge's Institute, Cour St.. Valparaiso, Ind 

,,,,,,,,nnnnnnenunnnnnmunmunn,mn,,,,onnnnunnu,,,, 1m,mmnm11.1mmmnnunmu,mmm:,,, 

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) 120 So. State St., Dept. 
16, Chicago, Ill. 

Buy for Results 
The original and correct design and supe. 
rior construction of Yaxley Ap- 
proved Radio Products 
guarantee the best 
results for you. 

YXmY>, 

ll Approved 
Radio Products Rheostat 
Gives fine tuning without use of 
vernier attachments. Has one nut 
mounting in single panel hole. Can 
be turned in any position to suityour 
wiring layout.You will like these and 
the other features of this new effici- 
ent rheostat. Fully guaranteed. 
6, 20 or 30 ohm, with knob, $1.35 
6,20 or 30 ohm,with dial, $1.60 
Potentiometer 

Sam 
e 

construction as Rheostat 
200 or 400 ohm, 
$1.85. 

Jacks 
Plugs 

Switches 
Resistance 
Units, etc. 

Ask your dealer, or send 
his name with your order to 

YAXLEY MFG. CO. 
Dept. A, 217 No. Desplaines St., Chicago 

631 

EE/ 
d0 t 

...1 Book 
ofBareFaced 

arkoee 

t- FACTS 
504"`"' About theBody 

What answer did sou get, when you first asked your 
father or mother where babies come from? Did they tell 
you anything to satisfy your natural, childish curiosity? 
Did they post you, as you grew up into the ages of 
puberty, on the great farts of life? Have you ever 
learned ANYTHING about those facts which did not 
come from a dirty source? 

It's the Crime of our age and generation -a satire 
on our so- called civilization -that the vital facts about 
the human body which every young man and young wom- 
an ought to know and understand, should be kept con- 
cealed from them; that an old -maidish prudery and sense 
of false shame should permit young people to marro 
and bring children into the world while utterly ignorant 
of the frightful consequences their own physical condi- 
tion may visit upon their innocent offspring. 

Two thousand years ago, In the civilization of ancient 
Rome, they did things differently. "Neste teipsum "- KNOW THYSELF -was the watchword of the race which ruled the world. Learn the tacts on which are based Health, Strength. Virility. and the ability to transmit undimmed the Vital Spark of Life. I have spent a quarter century studying these facts. experimenting with them. classifying them. I have put them into concrete, condensed, easily understood forni in one of the most fascinating books you ever read. "Do it with Museie." It's FREE -yours for the asking. Send for it NOW, enclosing a dime (10c) to pay mail- ing expense. You'll wish you could have had it years ago. Fill out and mail me the coupon NOW. 

LIONEL STRONGFORT 
Physical and Health Specialist over 25 years 

Dept. 1625 Newark, New Jersey 

FREE CONSULTATION COUPON 
Mr. Lionel Strongfort, Dept. 1625. Newark. N. J. -Send " FREE my 

one 
of 

D1 T r\HS 
LE which enclose dime (10c) toward, mailing expense. I have marked (X) before the sub - Ject in which I aura interested. 

..Colds ..Pimples ..Diabetes 
..Catarrh ..Blackheads ..Female Disorders 
..Asthma ..Insomnia ..Increased Height 
..Hay Fever .,Short Wind ..Youthful Errors 
..Obesity ..Flat Feet ..Manhood 
..Headache ..Stomach Restored 
..Thinness Disorders ..Falling Hair 
..Rupture ..Canstipatlon ..Gastritis 
.. Lumbago ..Biliousness ..Heart Weakness 

..Poor Circulation ..Neuritis ..Torpid Liver ..Skin Disorders 
..Neuralgia ..Indigestion ..Round Shoulders 
..Flat Chest Nervousness .. Lung Troubles 
..Deformity ..Poor Memory ..Stoop Shoulders 

(Describe) ..V Muscular 

..Successful ..Impotency 
ital Lasses Development 

Marriage ..Weak Eyes 
Great Strength 

.. Prostate Troubles 
..Rheumatism ..Despondency ..Neurasthenia 
Nance 

Age Occupation 
Street 
City State 

If you have taken my "Regular" or "Advanced" 
Courses, kindly indicate same by making a cross in 
box for this purpose below. 
I hare taken your 'Regular" Course ( I 
I have taken your "Advanced" Course ( ) 
I have received your book "Promotion and Conservation 
of Health, Strength and Mental Energy." Date 

I JSTENI 
RADIO RECORD RADIO RECORD 

REGISTERED U. 5. RAT OFF. 

THE ONLY "LISTEN -IN" BOOK 

KEEP A RECORD OF 
STATIONS HEARD, DIAL 
SETTINGS, RECEIVING 
CONDITIONS, ETC. 
Flexible cloth binding. Gold attimp- 
ing. 160 pages. Printed on Bond 
Paper. Contains introductory article 
" How to Receive Radio Broadcast,* 
by Lloyd C. Greene, Radio editor 
Boston Globe. Many Rado Hints 
and Tipa. Complete list of Broadcast- 
ing Stations and double page map of 
United Staten. PRICE 

75 cents 
At Your Dealers 
or Sent Preppaesd 

on Receipt of Price 

II 

LISTEN -IN 
PUBLISHING CO. 

119 MAIN ST. 
CAMBRIDGE,MASS. 
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-WEATHER FORECASTS ROAD CONDITIONS AI iTEiVS 
AiARKETREAORTS 

EC É TA_ L 

, NOME STUDY LECTURES 
SONGS 

I 

1I 

MuSiC 
DANc 

$1.85 

III 
!III' 
lI¡11 

III'' 

I 
1j 1 
I 

!III ¡'° 
r,r,Iilll 

arpâ Tuning 
ir e JgnßiadJ'Pmducts 
Selectivity depends upon the combined efficiency 
of all parts of your radio set. One poor device in your 
hook -up frequently offsets the effectiveness of the rest 
of the set. For this reason, only well- known, tested 
radio parts, such as Allen- Bradley products, should be 
selected for maximum efficiency and selectivity. 

For All Tubes 

$1.85 
1/4 to 10 Megohms 

$2.00 
No. 10 

10,000 to 100,000 
No. 25 

25,000 to 250,000 
No. 50 

50,000 to 500.000 
ohms 

$2.00 
for 200 ohm 

$3.00 
for 400 ohm 

PERFECT FILAMENT CONTROL 

This remarkable radio filament rheostat, 
utilizing graphite discs, instead of coiled wire, 
stands supreme for noiseless, stepless control. 

It is standard equipment on many fine sets. 

Proclaimed by Crosley, Kennedy, Amrad, 
Cockaday, Flewelling, and other leading radio 
experts, as the perfect grid leak. A range of 

1/4 to 10 megohms assures maximum efficiency for all tubes. 

B 
THE PERFECT RESISTOR 

A highly -praised adjustable resistor for radio 
circuits. It is made in three sizes, and pro- 
vides a marvelously smooth and noiselessvari- 

ation that assures rapid adjustment to the point of highest efficiency. 

Bzacileameber 
THE PERFECT POTENTIOMETER 

Another Allen -Bradley contribution to radio. 
Made in two sizes for all types of radio 

frequency circuits. No coiled wire to slip or break in operation. 

PERFECT BATTERY SWITCH 

A totally -enclosed convenient battery switch 
for A or B- battery circuits. Requires only 
one hole in panel for mounting, and is com- 

pletely protected against accidental injury. Saves batteries and tubes. 

60c 
for A or B 

batteries 

Electric Controlling Apparatus 

287 
Greenfield 

Ave. 

Mil- 
waukee, 

Wis. 

Manufacturers of graphite disc rheostats 
for over twenty years. 

Allen- Bradley Co. 
287 Greenfield Ave.. Milwaukee, Wis. 

Please send me a complete set of your 
bulletins of Allen-Bradley radio products. 

Name 

Address 

TTTE PERTOi. 
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The shell is ORANGE 
Bakelite - the base genuine 

Therinoplax 

These Exclusive 
Features Assure Better 

'Reception 

At Last -A Radio Socket Worthy of 
This Famous Trade Mark 

After months of experiment and research the Cutler- Hammer 
engineers announce this masterpiece of radio socket design. With 
features never before found in any socket, it brings to your set a 
degree of efficiency that means added miles of range and hours 
of clearer, more enjoyable reception. 

Capacity has been absolutely minimized -without sacrifice of 
mechanical strength, and its base of ebony black Thermoplax in 
beautiful color contrast with the thin shell of orange Bakelite 
adds as much to the appearance of any set as this socket's con- 
struction does to its efficiency. 

You'll like all of its many exclusive features -the silvered 
bronze contacts that afford permanently perfect contact; the slot- 
ted binding nuts; the handy terminals for soldering; the wide spac- 
ing of current carrying parts. 

You'll like its appearance- neatness -small size. You'll like the 
way the tube is inserted and removed without twisting. And best 
of all, you'll like the price, 9oc. This socket that meets the specifica- 
tions of the most exacting radio engineer costs no more than most of those 
on the market today. Until all dealers have been stocked, you can 
be supplied direct from the factory at the retail price plus I o cents 
For packing and postage. Be sure you have the genuine -it will 
gay you in every way to refuse all substitutes. 

THE CUTLER- HAMMER MFG. CO. 
:Member Radio Section, Associated Manufacturers of Electrical Supplies 

MILWAUKEE, WISCONSIN 

7 
P' 

A 
Perfect contact. Both sides of tube 

prong cleaned when inserted -no 
contact or wear on soldered end. 

s 
All metal parts silver plated - 

pe tfect contact for the life of the set. 
Silver may tarnish but its contact 
resistance does not change. 

c 
One piece contact construction. 

The binding post is NOT a part of 
the circuit- -the wire to the socket 
always touches the contact strip 
which carries the current direct o 
the tube prong -no joints to cause 
osses. 

D 
Convenient terminals for solder- 

ing -frill length to allow bending 
down for under -wiring. Ears hold 
wire in place for soldering. 

e 
Extra handy binding posts-tight 

connections with either wrench or 
screw- driver. Lock washers hold 
terminals rigid. 

F 
Wide spacing of current carrying 

parts both in air and insulation - 
true low -loss construction. 

G 
A minimum of both metal and 

insulation for low capacity. Shell of 
thin Bakelite -the base of genuine 
Thermoplax. 

H 
The tube is held in place by 

merely a vertical motion - no 
twisting to separate bulb from base 

The attraBive orange shell helps 
identify this better socket, but the 
famous C -it trade mark both on 

the socket and a the orange 
and blue box is your 

genuine proteRson 

RADIO SOCKET 
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Radiotron 
WD-11 

Don't BuyJust Tubes! 

This symbol 
of quality is 
your protec- 

tion. 

It isn't a genuine WD -11 
unless it's a Radiotron. 
It isn't a genuine WD -12 
unless it's a Radiotron. 
It isn't a genuine UV -199 
unless it's a Radiotron. 
It isn't a genuine UV -200 
unless it's a Radiotron. 
It isn't a genuineUV -201 -a 
unless it's a Radiotron. 

If you go into a reliable store and ask for a vac- 
uum tube, you will probably get a genuine 
Radiotron, because most reputable dealers carry 
nothing else. And most buyers mean "Radiotron" 
when they say "tube." . But the wise man says 
"Radiotron." And he takes the precaution to 
look for the name on the base, and the RCA 
mark on the glass. Those names have a history 
of invention, research and development back of 
them that has resulted in the production of the 
finest tubes possible today. And they have a 
history of best performance right within every 
fan's experience. That's why knowing fans buy 
by the name: Radiotron. 

Radio Corporation of America 
Sales Offices: 

233 Broadway, NewYork 10 So. LaSalle St., Chicago, M. 
433 California St., San Francisco, Cal. 

Radiotror 
REG. U. S. PAT. OFF. 
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