
/V 

i, 

-, iiii ;,-, 

RADIO 
NEWS 

. REC.U.S.PAT.FIFF. 

% % 
i 

Edited by H. GERNSBACK . 

\ + 25. Cents 

Over 200 
Illustraticms 

EARTHQUAZES. RECORDED 
B RADIO 
SEE PAGE 669 

%i 

ïí 

//2/- ////% / //ii//i ;jRADIp'S GREATEST MAGAZINE , ,/7/; o0/% 

CIRCULATION OF THIS ISSUE OVER 400,000 COPES 

EXPERIMENTER PUBLISHING COMPANY, NEW YORK, PUBLISHERS OF 
'TUC FYRFRIMFIUTOM MATAR rAMPFR .e TOURIST toomclmIQ ....A en1111cwtTIAla www.americanradiohistory.com

www.americanradiohistory.com


Quality 
Plus 

Service 
since 

1915 

Cu 
rr 

CUNNINGHAM 
OEIECTOR-AKPLiFIER 

MODEL C 12 
pA,T f NTED C -12 - Similar 

to C -11 with 
standard base. 

C- 11 -1.1 Volt 
.25 amp. D r y 
Battery D e t . 

and Amp. Spe- 
cial Base. 

C -299 -3 Volts 
.06 amp. D r y 
Battery D e t . 

and Amp. 
! 

0 -6 Volts Gas 
ontent Detector. 

ADIO TUBES 
For Clear Reception 

To perfection in design are added the productive resources and scientific 
skill of the great General Electric Laboratories. 
The result -a series- of Radio Tubes that give peak satisfaction in detection, 
amplification, and rugged long life. 
Amazing accuracy governs every step in Cunningham manufacture. Testing 
is carried to extremes in order to give to every purchaser a tube as nearly 
perfect as is humanly possible. 

Knowledge of Cunningham methods and policies is 
the answer to the why and wherefore of Cunningham 
preference. 

C- 301A -6 Volts g. 
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pending. Licensed only 
for amateur, experimental 
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182 Second Street, San Francisco 
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Approved by magazines and newspapers 
the world over, including- Radio News, 
Radio Broadcast, Popular Radio, Radio, 
New York Sun - Globe, and everywhere 

else wherever subjected to tests 

Plus a till, ceri/sposfage 

if your dealer cannot supply you, order 
direct by postcard, and we will strip 
immediately, parcel post, C. O. D. 

® 0 it 
-.- and recognized as the 

World's Greatest HeadsetValue 

Only because we are the LARGEST 
EXCLUSIVE MANUFACTUR- 
ERS of Headsets in the country are 
we able to produce the TOWER'S 
SCIENTIFIC at the low price of 

$2.95. 
Every Set of Tower's Scientifics are 
tested and approved by licensed radio. 

operators, 

TOWER'S Scientific, lightest of all 
in weight, offers higher resistance, 
with elimination of distortion. 
Longer cord (full 5 feet). Every set 
covered with our money -back guar- 
antee. Our $200,000 company stands 

squarely back of each headset. 

Production over one million double headsets for 
this season. Fourteen days' production, if 
placed in cartons, one on top of the other, would 

reach a mile into the sky. 

TUE TowER MFG. CORP. 
9$ -U Brookline Ave., Boston. Mass. 
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"if a house iserammed with 
treasures of gold and jade, 
it will be impossible to 
guard them all." 

-Lao Tzu 

Of worth far greater than 
things of gold and jade 
is your Grebe Sync.hro- 
phase. Highly will you 
treasure it; zealously will 
you guard it. 

T HE high degree of selectivity and 
averpall efficiency attained in the 

design of the Grebe Synchrophase 
is rivalled only by its rare craftsman- 
ship and thorough ease of depend- 
able operation. 

Write for literature 

A. Hm GREBE &z, COMPANY, INC . 

Van Wyck Blvd., Richmond Hill, N.Y. 
Western Branch: 443 So. San Pedro St.. I.as Angele, Ca! 

cRE 

TRADE MARK 

All Grebe apparatus is covered 
by patents granted and pending. 
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Big ! . 
Radio 
Book 

Order Direct From This Paget 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 corn. 

merciai 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 

am all drilled. Instructions are simple and complete. Everything comes ready to assemble. 
Order direct! All shipping charges prepaid. 

Complete Parts for 
Two -Stage Amplifier 
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. 

Baseboard. 
duck. $109° 1 1 c rcuit 
Jack. 

APP 

9 Binding Posts. 
Diagram and Instructions 

for wiring. 

COMPLETE PARTS 
FOR 3 AND 5-TUBE NEUTRODYNE RECEIVING SET 

Genuine Hazeltine Licensed Fada, Freed -Eiseman, or other Genuine Licensed Parts 
1 7x28x;e 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 -6 -ohm. 1 .001 Condenser. 2 Neutrodons. 
1 strip Bakelite, 6xix,¿. 1 Dubilier By -Pass Condenser. 3 Bezels. 

Complete blue -prints and working diagrams and instructions. 
PRICE-3-Tube Set, $26.45 

COMPLETE PARTE 
FOR 3 -TUBE COCI(ADAYRECEIVING SET 

1 Cockaday Coil. 2 Double Circuit Jacks. 
2 23 -plate Hy -Grade Coud. 2 3" Bakelite Dials. 
1 Bakelite Rheostat, 30 -ohm. 1 Grid Leak and Mica Cond. 
1 Bakelite Rheostat, 6 -ohm.7 Switch Points. 2 stops. 
3 Bakelite Sockets. 1 Bakelite Binding Post Strip. i 
1 high ratio Columbia or All-8 Binding Posts. 

American Transformer. 1 7x21x2d" Drilled Bakelite 
1 Single Circuit Jack. Panel. 3 -TUBE SET 
1 low ratio Columbia or All- 3 Bezels. $ i 

American Transformer. 1 Baseboard. 1 995 Complete blue -prints and wiring diagrams. - 1 
1 -Tube Set. $10.45 

Complete Parts for to 

ACMER4-TUBE EFLEX 
3 Acme A -2 Transformers 
1 Acme R -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- 
ser. 

1 Frost Potentiometer- 
Rheostat. 

1 .00025 Fixed Condenser 
with grid leak monting. 

1 .0025 Fixed Condenser. o 
2 .002 Fixed Condensers. 
1 .005 Fixed Condenser. 
1 ILW Crystal Detector. 
8 Binding Boots. e 
1 3" Bakelite Dial. 
1 2- circuit Phone Jack. 
1 length Spaghetti. 
25' No. 14 Hook-up Wire. e 
1 50,000 -ohm Grid Leak. 
1 "C" Battery. 
1 7x2lx,$" Bakelite Panel 

-drilled. 
1 Baseboard. 

Complete set blue- prints 
and instructions for wiring. 

4 -Tube Set 

$3985 
e 

1-Tube Set $17,45 
1 I 

SUPER S 

Heterodyne 
Containing 3 Inter- e 
mediate Frequency 
Transformers, Filter 
Transformer, Oscil- 
lator Coil and 2- 

:1 M. F. Condensers. ó 

:$1975 
withAud'otre-q 

:° ae$26 65 s . 

$43zs 

OUR CATALOG IS FILLED WITH 

: Bargains Like These : 
CONDENSERS 

23 -plate plain Cond'n'r.$1.29 
23 -plate Vernier Cond'r 2.59 

RHEOSTATS and 
POTENTIOMETERS 

Bakelite Rheos't, 6 -ohm .38 
e Bakelite 30 -ohm .69 

Bakelite) Vernier Rheos't 1.15 
Bakelite Potentiometer 

e 200 ohm .59 : 
e TRANSFORMERS 

Randolph Special, 6 to 
1, 2.16; 3 Va to 1 1.89 0 

Sinclair Special, 6 to 1, 
S 2.56; 3 5a to 1 2.24 e 

TUBE SOCKETS & DIALS 
4" Hygrade Dial .29 
Bakelite Socket .28 
Weston Plug .75 

VARIOMETERS 
e Moulded Variometer 2.39 

Bakelite moulded 3.45 e 
HEADFONES e 

Randolph Special, 2200 
ohms 2.45 

Blue Bird Special 3.95 
LOUD SPEAKERS 

American Bell 3.95 e With adjustable loud 
speaker unit. 6.95 
COUPLERS and COILS 

180° Variocouplers .95 i 
Reinartz Coils 1.25 
Electric Soldering Iron 1.29 

e Cockaday Coil 1.65 
Three -Circuit Tuner 2.95 
Ambassador Coils 2.95 

Our Guarantee 
Every article exactly as rep- 
resented. Every article is 
tested before shipping. Corn- 
plete satisfaction guaranteed 
or money will be cheerfully 
refunded. 

% TinREINARTZ 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. $ E. 2 Bakelite Dials. 9 Binding Posts. 
Blue -print and Complete Instructions. 

3 -Tube Set $17.55 - Bw 

COMP 
F REBPTUBE SUPER-HETERODYNE 

1 23 -plate Lo -loss Vernier Bremer Tully or Duplex Condenser. 
1 23 -plate Lo -loss Vernier Bremer -Tully or Duplex Condenser. 
1 400 -ohm Frost Potentiometer. 1 1 -Meg. Leak. 
2 6 -ohm Rheostats. 2 4" Bakelite Dials. 
2 30 -ohm Bakelite Rheostats. 1 Single Circuit Jack. 
1 .00025 Fixed Condenser. 2 2- Circuit Jacks. 

1 8x36x." Dr'ld. Bak. Pan. 
8 Bakelite Sockets. 
7 Binding Posts. 
1 Filter Transformer 
1 Oscillator Coupler. 
1 "C" Battery. 
1 Battery Switch. 

¡FREE: . 
: BIG MONEY -SAVING : : RADIO CATALOG 

containing a thousand bar- e 
gains of everything on radio - parts, supplies, complete 

e parts for sets, complete 
sets, etc., also a mine of 
very latest information on o 
all different circuits, coin- 
plete list of broadcasting 
stations, and other valu- 
able, up -to- the -minute 

á radio data. Send your name 
and address on a card or 
letter. We will send cata- 
log free. o 

Free Service i 
4 .002 Condensers. 8 x 35 Baseboard, e 
1 .006 Condenser. 35 ft. Busbar Wire. Department 
1 Bakelite Terminal Strip for Binding Posts. 3 All- American or Columbia Long -wave Transformers. . 
1 Multicolucord Cable for connecting batteries. 2 All- American or Columbia Audio Transformers. Our radio engineers will 

Instructions, blue- prints and complete layout. ó help you solve all your o 
radio problems and fur- 

RANDOLPH RADIO CORPORATION 
Chicago, Illinois ment This service is free 

nish up-to -daté informa- 
tion on set construction, e 
operation and improve- 

159 N. Union Ave. Dept.. 66 to our customers. 

. 
- 
!M 
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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 h ave 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. 

TEAR ALONG 

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

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

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

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

THIS LINE 

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

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

advertised in the issue of RADIO NEWS. 

RN-11 

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. 

If you are dealer 
check here. 

Your own name here 

Address 

City State 
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LET MAKE E RADIO EXPERT 
(-, 9 

YOU TOO CAN BOSS 
A JOB LIKE THIS AFTER 

TAKING MY COURSE 

EARN X2500 T° $10000 AYEAR 
$50 to $200 weekly are common incomes of 
Radio Experts, and thousands of Big Pay- 

ing Radio positions are open to trained men right now 
everywhere. I GUARANTEE to Qualify you. 
Big Money Comes Fast To 
You As One Of M y Graduates. 
I will tell you of many big positions 
-how to get them -when they will 
be ready for you -how much they 
pay -and show you how much 
money others have made and are 
now making under my Personal 
Direction. My book "Rich Re- 
wards In Radio" is free to you. 

I Train You at Home 
to Earn $12 to 

$30 Daily 
Right now even my beginners 
in Radio are making good 
money daily. But my finished- ex- 
perts are all making from $12 to $30 
every day. or they average over 
$200 every month. They hold the 
best positions as Radio Engineers. 
Supervisors. Chief Operators. Own- 
ers of Shops. Broadcasters. etc. $12 
daily is easy to earn by making and 
installing. I invite you to be a 
$12 to $30 -a- day- man -to work in 
a big- paying position for others. or 
to be Your Own Boss and work for 
Yourself. setting your own hours. 

Age or Lack of 
Experience No 

Drawback 
You can read and write! That 
is all that is necessary. My 
training is easy to Master, yet it 
brings so much more money than 
you can make at anything else be- 

cause the field is so new -so big -and needs trained 
men so badly. The Course is so pleasant and inter- 
esting that you become so absorbed in the lessons 
and become an Expert -an authority on Radio - 
almost before you realize it. 

My Radio Course is 
Based on 10 'Years 

Experience 
I, Myself, have made big 
money out of Radio as Direc- 
tor of Radio work for the past 10 
years. I have helped hundreds 
make big money out of Radio. I 
have so perfected my Radio Course 
that it is impossible for you to fail 
to make S12 to $30 daily after com- 
pleting my training. My Graduates 
are all over the world as Radio 
Operators. Broadcasters at big 
Land Stations. Building and 
Installing Radio Sets, etc. 

My Money -Back 
Guarantee 

So sure am I that you can 
learn Radio Work -so sure 
am I that after studying with me, 
you too, can get into the "big 
money" class in Radio Work, that 
I will Guarantee under Bond to re- 
turn every single penny paid me in 
tuition if, when you have finished 
my course. you are not satisfied it 
was the best investment you ever 
made. 

Free -A Complete 
Radio Training 

Outfit -Free 
You learn with all Radio Sup- 
plies -parts for building re- 

Some Features of 
My Course That 
Make SUCCESS 

Certain 
I. Practical Money-mak- 

ing Instruction -only. 
2. Free Radio Parts Outfit. 

Finest Outfit for home 
experiment and use. 

3. Free Employment Serv- 
ice helps you get a 
good job.) 

4. Free Consultation Serv- 
ice. (No chance to get 
stuck on anything 
while studying or af- 
terward. 

5. Cash Refund Guaran- 
tee Bond. 

6. N. R. I. is FIRST school 
to give Radio Instruc- 
tion by Mail. 

7. The N.R.I. Diploma is 
recognized by the U. 
S. Govt.. which al- 
lows 10 points to those 
who take the Govt. 
Examination. 

8. Our Consultation Bu- 
reau is always open 
to all graduates on 
any question or prob- 
lem that may arise 
when filling a Radio 
position. 

These features are all 
explained In the big 

Free Book 

ceiving sets. My training is practical. You learn by 
doing. Everything is given each student as he pro- 
gresses. Personal instruction is given you. You go 
step by step to success. I know what you need to 
succeed. 15,000 successful Radio experts, my past 
students and graduates are living proof of it. My 
experience is transferred to you by the Quickest 
Method. Soon after you commence you will be 
able to make extra money -a S5 bill here and there. 

Get Started Now by 
Mailing Coupon 

"Rich Rewards In Radio" is my free book 
unequaled for money -making interest. The 
Coupon below brings it to you by return mail to- 
gether with other facts regarding Radio. which will 
amaze you. After filling out the Coupon just -tear 
it off and mail it. Nothing more is necessary. 

E. R. HAAS, Dit actor 
NATIONAL RADIO INSTITUTE 

Dept. 13LA Washington, D. C. 

Use 'this Free Book Coupon! 

E. R. HAAS, Director, 
National Radio Institute, Dept 13LA 
Washington, D. C. 

Dear Sir: -Mail me today your Free Book 
I "Rick Rewards In Radio," which tells me all 

about the wonderful opportunities in Radio. 
and how to become a Radio Expert at home. so 
I can earn Big Money in this field. 

Name Age 

Address 

City 

1 

i 

- 

State 

N. R. I. Trained Men Are Recognized Radio Experts! 
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IT IS EASY TO BUILD YOUR OWN RADIO SET 
OUR SPECIAL VARIOCOUPLER 

G418 Each $1.80 
The most efficient type 
of coupler. Primary and 
secondary wound on 
bakelite tubes. Primary 
tapped for fine tuning. 
3/16 inch shaft. Range 
180 to 650 meters. 

MOULDED VARIOMETER 
G412 Each $2.30 

Polished b l a c k 
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. 
wave length 180 to 600 meters. 

EXCEL 180' VARIOCOUPLER 
G521 Each $1.10 
A wonderful value Pro- 
duces excellent results. 
Green silk windings. 
Rigid mounting sup- 
port. Primary tapped for 
fine tuning. Va inch shaft. 
Range 200 -600 Meters. 
G522 Variometer -same 
style. Each $1.10 

SUPERIOR VARIOMETER 
G525 Each $3.68 

Forms moulded of red 
bakelite. A neat hand- 
some instrument. Green 
silk windings calculated 
for highest efficiency. 1/2 
inch shaft. Noiseless 
pigtail connections. 
Produces superior re- 
sults in any type circuit 180 to 650 meters. 
G527 Variocoupler. Same style. Primary 
tapped for fine tuning. Each $3 68 

SUPERIOR VARIOCOUPLER. 
G523 Each - $3.35 

Stator tube and rotor 
ball of moulded red 
brown bakelite. Large 
size green silk windings 
insure highest efficiency. 
1/2 inch shaft. Superior 
results in circuits for 
180 to 650 meters. Tap- 
ped primary for finest 

tuning. Noiseless contacts. 
G526 Special type for single circuit Re- 
generative Hook up. Each $3.75 

SPLIT STATOR VARIOMETER 
G524 Each $3.95 
A wonderful value at 
our price. Polished 
black bakelite rotor 
and stater forms, 
Large size green silk 
wire insures greatest 
efficiency. 1/2, inch 
shaft. Noiseless pig- 
tail connection. Split 
stator winding. 

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 experien e. 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 im- 
pregnation. Mounted coils have 
standard is 1 u g mountings. 
Specify when ordering whether 
mounted or unmounted type is 
wanted. 

Art INotl 
Tnsl No.lMtdl Mtd 
25G301 $,28 $,75 
3510302 .30 .90 
50 G303 .32 .96 
751G304 ,37 1.112 

1001G305 .52 1.07 

PANEL MOUNTING VARIABLE 
CONDENSERS 

These are especially high 
grade condensers and we 
guarantee them to be me- 
chanically and electrically 
pe-£ect. Fine polished end 
plates of heavy bakelite. 
Shafts 1/2 inch diameter. 
Sturdy, heavy aluminum 

alloy plates perfectly spaced to insure 
smooth, even reliable capacity. may and 
knob on vernier type. No dial on plain 
type. Our low prices save you money. 

No. Max. Plain Type Vernier Type 
Plates Cap. No. _ Price No. Price 

3 G815 $.58 
5 G816 .97 

II .00025 G814 1.13 G825 
17 .00035 6817 1.20 
23 .0005 G8I3 1.27 G824 
43 .001 6812 1.40 G826 

I Art I Not l 

Trnsl No. I Mtd I Mtd 
2001G3071$ .661$1.20 
5001 G31 I 

1 

1.061 L57 
10001G3141 1.641 2.18 
1250áG3151 1.861 2.35 
15001G3161 2.101 2.50 

INDUCTANCE COIL MOUNTINGS 
G340 3 Coil $2.75 
G34I 2 Coil 2.35 
Made of polished black 
bakelite. Mount o n 
front of panel. 
Back of Panel Mounting 
Mounts back of panel, 

with knobs or dials on front of panel. 
Takes 3 coils of any size. 
G342 Each . $3.25 

COIL. MOUNTING PLUGS 
Moulded of genuine bakelite: 

G344 Plug for mounting 
"Honeycomb" coil - 36e 
G345 Plug to - fasten motinted 
coil stationary to panel 42c 
G346 Movable plug to fasten mounted coil 
to panel so it can be rotated 89c 
G343 fibre strip to hold coils for mount- 
ing. Two foot piece 15e 

BAKELITE TUBING 
Genuine bakelite t in g. 
Pieces 3 inches long only. 
G985 Inside dia. 21/2 in. 29c 
G986 Inside dia. 3 in....38c 

G987 Inside dia. 31/2 in 42c 
G988 Inside dia. 4 in 47e 

MAGNET WIRE 
Prices quoted are for 8 oz. spools unless 
otherwise stated. Prices are prepaid. 

Double Enam- Wire Single Double 
Cotton oled Size Silk Silk 
White Green Green 

SPIDER WEB ' VARIOMETER AND 
VAR IOCO UP LER 
G406 Varfometer, Each.$3.95 
G407 Variocoupler. Ea. 4.15 
Sharp tuning, high efficiency 
and responsiveness to distant 
signals are features of these 
instruments due to absence of 
any insulating material in the 

magnetic field. Low energy loss. Second- 
ary adjustment provides sharp tuning. 
Panel or table mounting. Complete with 
dial. 
COTO COMPACT VARIOMETER AND 

VARIOCOUPLER 
G408 Variometer. Ea $4.10 
G409 Variocoupler. Ea 4.35 
Small in size. Highly efficient. 
Unequaled for portable sets. 

Variometer measures 
2%xl %x3a inches. 
Variocoupler 2 ?/sx3x 
D%. Moulded bake- 
lite forms. Silk covered wind- 
ings. Table or panel mount- 
ing. 1/a inch shafts. Range 
200 to 600 meters. 

G990 
39e 
43e 
49c 
57c 
70c 
95c 

$1,15 
1.49 

G992 
31e 
35e 
39c 
45c 
50e 
55e 
60c 
65c 
85c 

18 
20 
22 
24 
26 
28 
30 
32 
36 

G991 G993 
54c 
60c 
70c 
85c 

51.915 
4oz. .80 
4oz. .95 
4oz. 1.95 

COIL WINDER 
G548 Each $1.90 
For the set builder. Makes 
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. 

75c 
82c 
95c 

$1.05 
1.30 
1.60 

402. 1.10 
4oz, 1.30 
4oz. 2.60 

$1.95 

2.30 
2.45 

LOW LOSS VARIABLE CONDENSERS 
The latest type conden ers. 
Reduce current losses in- 
creasing efficiency of set. 
Heavy aluminum plates. 
Vernier type has single 
vernier plate controlled 
by lever. 1/2 inch shaft. 
3 inch dial required for 
vernier ivre. 

No. Max Plain Type Vernier Type 
Plates Can. No. Price No. Price 

II ,00025 G836 $1.90 G833 $2.28 
23 -0005 G837 2.12 G834 2.95 
43 .001 G838 2.90 6835 3.80 
LOW LOSS VERNIER VARIABLE 

CONDENSERS 
G827 .0002 M.F. Each _ $1.95 
G828 .0005 M.F. Each 2.30 
G829 .001 M.F. Each 2.60 

Highest grade instruments. Accurate 
rating, Extremely low dielectric losses. In- 
dependent friction vernier control insures 
perfect positive adjustment. 1/2 inch shaft. 
No dial included 3 inch dial required. 
ENCLOSED VARIABLE CONDENSERS 
One of the best made con- 

densers. Rigid, accurately 
spaced aluminum plates. 
Formica ends. Engraved 
scale. Knob and pointer. 
G806 43 plate .001..$2.80 
G808 21 plate .0005. 2.45 

COTO VARIABLE CONDENSERS 
G784 .00025 mfd. ...$3.90 
G785 .0005 mfd. . , , 4.18 
G786 .001 mfd. .. 4.98 

An unusually high grade 
condenser. Copper plates, 
soldered connections. Low 
loss type. Friction type 
vernier controlled by sep- 

- arate knob. Complete with dial. 
SIGNAL LOW LOSS VERNIER 
VARIABLE CONDENSER 
G802 11 plate .00025 $3.75 
G803 17 plate .00035 3.95 
G804 23 plate .0005 4.20 
G805 43 plate .001 4.95 ENCLOSED DETECTOR 

One of the finest crystal detec- 
tors on the market, supersensi- 
tive galena crystal enclosed in 
heavy glass shield. Quick, posi- 
tive adjustment. Brass parts 
polished nickel finish. 
G730 Each 89e 

SWITCH LEVERS 
Very neat polished composi- 
tion knob. Exposed metal parts 
polished nickel finish. Fitted 
with panel bushing and two 
set nuts. A high grade switch. 
11/2 inch radius. 
G381 With black knob. Ea.14c 
6382 With mahogany knob. Each 18e 

INDUCTANCE SWITCH 
G285 Price including knob and 
dial 51.18 
Mounts switch points and con- 
tact lever behind panel. Only 
one hole needed to mount. 12 
switch points, any number of 
which may be used. 

SPIDER WEB COILS 
G290- 25 turn 39c G292 -50 turn 47c 
G291- 35 turn 42e G293 -75 turn 54e 
G294 -100 turn. Each 68c 
A new popular type of inductance of high- 
est efficiency. Lowest distributed capacity 
and lowest high frequency resistance. Firm 
green silk windings with mounting strips. 

G299 Form for winding spider web 
coils I5c 

GALENA DETECTOR, 
Easy fine adjustment. Crys- 

tal mounted in cup. Moulded 
base and knob. Brass parts 
polished nickel finish. 
6732 Each 59c 

FRESHMAN DETECTOR 
G760 Each $1.10 
A double adjustable crystal de- 
tector especially suitable for re- 
flex and other sets requiring a 
high grade detector. For front 
or back of panel mounting. 

DETECTOR CRYSTALS 
G736 Galena, Arlington tested, piece 19c 
G738 Silicon, Arlington tested, piece 19e 
G735 Tested Galena, Mounted, piece 9c 
G737 Tested Silicon, per piece 9e 
G739 Genuine million point crystal. Ea.29c 
G733 Meteorite crystal. Each 12e 
G734 Silver Clay crystal. Each 23e 
0746 Deter Crystal. Each 27c 

STANDARD BRAND FIXED CRYSTAL 
DETECTORS 

The latest developments in Crystal Detec- 
tors. Give better results and more reliable 
than old style. Used in Reflex circuits 
G742 Grewol Detector. Each $1.10 
G743 B Metal Detector. Each 1.39 
G744 B Metal Crystal. Each .45 
G747 RW Detector 1.29 
G749 Brownlie Detector 1.79 
G750 Brownlee Renewal .69 

A condenser with many new, original fea- 
tures. Plates are brass soldered together. 
Hard rubber insulation. Friction drive ver- 
nier. Knob, pointer and etched metal dial 
for front of panel make striking appear- 
ance. Pigtail connections. Brackets on 17 
and 23 plate for mounting radio frequency 
coils. 

REMLER VARIABLE CONDENSERS 
G820 .00035 mfd. Ea. $4.25 
G821 .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 zero to maximum 
rated. No other condenser has such a range. 
This feature especially adapts it to super- 
heterodyne and other sensitive circuits. 

ACME LOWEST LOSS CONDENSERS 
G810 Each $5.10 
Designed by Acme engineers 
for long service and 'efficient 
operation. Losses reduced to 
a minimum. Rotor plates oup i 
ported on cast aluminum shaft 
Enclosed in dustproof celluloid 
case. Friction vernier with knob. 1/2 inch 
shaft. Requires 3 inch dial. One size only. 
Maximum capacity .0005 mfd. 

ONE HOLE MOUNT 
x- ,832 Each 20e 

Only a shaft hale need be 
drilled in panel for mount- 
ing variable condensers when 
using this devtce. Saves drill- } 

ing. Permits secure adjustment in any po- 
sition. 

DUBILIER MICADON TYPE 601 
G502 .0001...28c G507 .0025..32c 
G503 .00025..28c 6508 .003...40e 
G504 .0005...28c G509 .004...40c 
G505 .001....32c G510 .005...48e 
G506 .002....32c G511 .000...60c 

DUBILIER MICADON 601G 
Same style condenser as above 
with mounting for tubular grid 
leak. No grid leak included. 
G581 .00025. Ea 36c 
G582 .0005. Ea 36e 

DUBILIER MICADON 60IT 
Consists of a Type 601 condenser 
with brackets designed to fit over 
terminals on audio frequency 
transformers, binding posts. 
G583 001 mfd. 40e 
G584 .002 mfd..46e G585 .0025 mfd..40e 

FRESHMAN MICA CONDENSERS 
G5I8 -.0001 26c 
G512 .00025 . 26e 
G513 .0005 20e 
G514 001 31e 

G515 .002 31e G516 .006 60e 
G5J9 .0025 - 38c G5I7 .01 80e 
6520 '.005 60e G529 .015....$1.15 
FRESHMAN VARIABLE GRID LEAKS 
G 177 Back of panel style.59c 
G178 Back of panel style 
with .00021 Condenser....79e 
G 17f Base mounting type 
with .00025 Condenser....79e 

Q 

C R L VARIABLE GRID LEAK 
G 173 Without condenser but 
arranged to take any standard 
grid condenser ... ..$1.05 
G 175 With .00025. conden- 
ser - 1.35 
Turning knob varies resistance 

from i /.v to 8 megohms. 

BRAD LEYLEAK 
Latest improved type. 
G I66 Without condenser, Resist- 
ance 1/2 to 10 megohms ..$1.74 
G169 With .00025 condenser 1.95 

ìa! ;: 

TUBULAR GRID LEAKS AND 
CONDENSERS 

Cut shows leak or 
condenser mounted, 
but all parts are 
priced separately. 
G849 Grid leaks (can he used with Dubilier 
601G condensers) loe 
,Resistances 1/2, 1, 11/2, 2, 3, 5, 7 and 10 
megohms. Specify resistance. 
G831 Grid and Plate Condensers. Ea 29c 
Capacities .000025, .0001, .00025, .0005. 
Specify capacity. 

Mountings -Bakelite Base 
G840 Single. Each 15e 

0842 Double. Each 27c 
G844 Triple. Each 39c 

SUPERIOR RADIO JACKS 
Finest grade jacks. 

Improved design. Best materials. 
Phosphor b r o n z e 
springs. Silver con- 
tact points. Nickel finish. Mount on 
panels 1/2 to O's in. 
G390 Open circuit. Each _ 320 
G391 Closed circuit. Each 39c 
G392 Two circuit. Each 49c 
G393 Single circuit filament control 46e 
G394 Two circuit filament control 59c 

STANDARD . JAC KS 
G387 Open circuit jack. Each 22c 
G388 Two circuit jack. Each 28c 
Well made, durable, smooth working, nick- 
el finished frame. Well insulated. 

NEW STYLE JACKS 
G379 Single circuit. Each..24e 
G380 Double circuit. Each..49e 
Occupy less space than other jacks. 
Binding posts, soldering unneces- 
sary. Well made, durable smooth 
working. Well insulated. 

CORD TIP JACKS 
G389 Pair 20e 
Eliminates expensive jacks and 
plugs. Mount on panel and 
insert headset or loud speaker 
cord tips. Nickel finish. 

JACK SWITCHES 
Compact and dur- -- 
able radio switches. 
Mount on panel 
some as jacks. Fur 
niched complete 
with On and Off name plate, knob and 
pointer. 
6280 Two springs. Usually used as "A" 
battery switch. Each 57e 
G281 Three springs. For switching from 
long to short wave, from one battery to 
another, etc. Each - 65e 

RADIO SWITCH 
G287 Each 25e 

Cuts current on and off in- 
stantly by a push or pull. 

Very neat. Well made. Durable. Saves 
tubes and batteries. 

SUPERIOR RADIO SWITCH 
G283 Each 25e 
S 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 RA DIO GOODS 
RADIO 

VACUUM TUBES 
Standard Brands- Cunningham, 
Radlotron. Every one guaranteed 
new and perfect. We will ship 
brand in stock unless you spe- 
cify otherwise. 
G105 Detector UV200, C300. 
Each $3.59 
G 112 Amplifier. UV201A 
C301A. Each 3.59 
G I18 5 -Watt Transmitter 7.70 
Gt07 WD11, Cll. Each 3.59 
G 101 WD12, C12. Earls 3.59 
G102 ITV199, C299. Each 3.59 

ADAPTERS 
To use dry cell tubes in standard 
base sockets simply insert one of 
these adapters in the socket. 
0104 For 199 or 299 tubes ....43e 
G109 For WD11 or 011 tubes 42e 

CII SOCKET 
0 136 Each 32c 
Genuine moulded brown bake- 
lite. Contact springs make 
firm con'art wills tube. For 
Cli or \VD11 tubes. 

BAKELITE SOCKET 
Standard base ..29e 

6141 ÚV199 base ....29e 
jILLI- 

0140 

Moulded of genuino red 
brawn bakelite. Binding 
post connections. Strong 
contacts. Real values. 

EXTRA STRONG SOCKET 
G142. Standard base 38c 
6 138 0299 Base 38e 
Extra heavy. Square base. 
Double reinforced c o n t a c t 
springs. For standard base 

tubes. A wonderful value. 

PANEL MOUNT SOCKET 
G 143 Each 
The best socket value ob- 
tainable anywhere. Extra 
heavy, moulded, genuine 
brown bakelite. Double re- 
inforced contact springs. 
Will mount on panel behind 
rheostat. Standard base. 

THREE GANG SOCKET 
G144 Each $1.39 t, - -t I -:' - Extra heavy, moulded, 
genuine brown bakelite. 
Takes titres standard 

base tubos. For base or panel mounting. 
Double reinforced contact springs. 

METAL TUBE SOCKET 
5c G 134 Each 

Nickel plated brass tube net 
in best grade composition 
base. Plainly marked binding 
posts. An excellent v :clue. 

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 GBEDCONVINCED 

DOOR 

THIS GUARANTEE PROTECTS YOU- Examine the goods we ship M. They 

must suit you in every respect. If you are rat satisfied with your purchase return 
the goods at once and we will refund th price you paid. 

SUPERIOR RHEOSTATS 
G147 6 ohm 
G148 20 ohm 65c 
G 149 30 ohm 70e 
One of the finest rheostats we 
have ever seen at a price that 
makes it the best value ob- 

tainable anywhere. Genuine Bakelite base. 
Beautifully shaped black bakelite knob 
with white arrow. Single hole mounting. 
A rheostat you will be proud to have in 
your set. 

FILAMENT CONTROL RHEOSTATS 
G132 6 ohm. Each ....32e 
G129 20 ohm. Each .... 35c 
G 131 30 ohm. Each ....38c 
G135 6 ohm Vernier' 78e 

Best grade. Will give 
real service. Durable rust 
lasting. High heat resist- 
ing base, diam. Ws in. 
Tapered polished black knob h[r" diam. 
Potentiometers. Match above rheostats. 
Same high grade construction. 
G151 200 ohm. Ea.58c G152 400 ohm. Ea.650 

FROST METAL FRAME RHEOSTAT 

G161 6 ohm plain 500 
G 162 6 ohm vernier 65e 
G163 35 ohm plain 50c 
G164 35 ohm vernier 65e 

Nickel plated brass frame. 
Bakelite knob. Single bole 

mounting. Smooth action. Potentiometers 
to match above rheostats. 
G165 200 ehm..50e GI66 400 ohm 50e 

AMSCO RHEOSTATS 
A complete line of rheostats 
nul potentiometers of the 
highest quality. Bases and 
knob are genuine bakelite. 
Flange and arrow on knob 
give same effect as a dial. 
Smooth action. 
6 ohm G225 Plain 6.85 G228 Vernier $1.28 

20 ohm G226 Plain 1.05 G229 Vernier 1.49 
30 ohm G227 Plain I. 10 
Potentiometers to Match Ahoye Rheostats 
G230 250 0h11.$I.10 G23I 400 ohm.$I.30 

OUR SPECIAL A. F. TRANSFORMER 
G549 3 to 1 ratio..92.25 
G550 5 to 1 ratio.. 2.45 

In quality of tone 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 
FREQUENCY TRANSFORMERS 

AUDIO 

Fresh, Clean Stock in Original Containers. 
G587 Thordarson Ratio 35/z to 1 ...$3.30 
G588 Thordarson Ratio 6 to 1 3.70 
G589 Thordarson Ratio 2 to 1 3 95 
G531 All American 10 to 1 shielded 3.89 
G532 All American 5 to 1 shielded 3.80 
G533 All American 3 to 1 shielded 3.60 
G534 All American Push Pull. Each 5.10 
G59I Modern 10 to 1. Each 4.50 
G592 Modern Push Pull. Pair 9.90 
G555 Federal No. 226. Each 4.45 
G556 Federal No. 65. Each 6.35 
G712 Radio Corp. Each 5.70 

TRICOIL R. F. TRANSFORMER 
G560 For 201A or 301A 
Tubes $1.58 
G561 For 199 or 11 or 12 
Tubes 1.58 
This transformer will pro. 
duce wonderful results in any 
type of regular or reflex ra- 
dio frequency circuit. Perfect for one, two 
or three stages. Compact, convenient form. 
easily mooted. Range 175 to 600 meters. 

DUBILIER DURATRAN 
5562 Each 53.48 
A high grade, efficient radio 
frequency transformer that 
will give excellent results. 
Range 220 to 550 meters. 

"BAKELITE" PANELS 
We supply genuine Bakelite. Condensite 
Celeron or Formica, all of which have prac- 
tically identical properties. Machines well 
without chipping. Won't warp. Waterproof. 
One side has attractive natural polished 
black finish which can be sanded and oiled. 
Other side mahogany finish. Either side 
may be used as front. 

r/s " thick 3 /16 "thicr. Panel 
Size 

Inches 
is 7 
6s'Oi/z 
7x14 
7318 
7x21 
7x24 
7x26 
9x14 
1 'xl4 
12321 

Art. 
No. Price 

Art. 
No. Price 

r/v "thlclr 
Art. 
No. Price 

G450 $.53 
G451 .86 
G458 1.38 
G453 1.78 
G457 2.05 
6459 2.42 

G460 $.89 
G461 1.10 
G468 1.73 
G463 2.27 
G467 2.6: 
G469 2 f 
G452 3.25 
G464 2.35 
G465 2.97 
G4S6 4 25 

G470 $1.15 
G471 1.60 
G478 2.35 
G473 3.15 
G477 4.10 

G474 3.15 
6475 3.98 
G476 5.70 

RUBBER COMPOUND PANELS 
Made of a special ompound having a rub- 
ber base. Equal in appearance and in all 
essential points to any other class of 
panels. Fine smoo h polished finish. Can 
be drilled or cut w thout chipping.. Guar- 
anteed not to warp and to be a perfect 
insulator for radio use. Smooth. cleats 
eilees. Thickness 3/16 inch. 

Blurk Size 
Mahogany 

Art. No. Pries Inches Art.No. Price 
6481 $ .70 7x10 G493 $ .85 
G482 .85 7x12 G494 1.00 
G483 1.00 7x14 G495 1.20 
G484 1.25 7x18 0496 1.50 
G e85 1.40 7x21 G497 1.65 
G486 1.70 7x21 P4e4 1.95 

STANDARD TUBE SOCKET 
G150 Single Gang...76c 
G153 Three Gang..$2.25 
Bakelite base. Polished 
nickeled tube. Highest 
quality socket on the mar- 
ket. Best insulation. Posi- 
tive contact. Marked ter- 
minals. For base or panel 
mounting. 

CUSHION BASE SOCKET 
G 145 199 Base 59c 
G146 Standard base 75e 
Moulded of high insulating 
material. Sponge rubber buse. 
Non microphenic. P l a i n l y 
marked binding post connec- 
tions. Neat and compact. 

BINDING POSTS 
Brass, polished niche finish. Wasttct' and 
6 -32 in. screw extending % in. 

G370 Large 
size - barrel 
and knob a5í 
in. lang. 
Dozen ...70c 
G372 Smaller 

size barrel and knob 
9 -le" long. Dz. 50e 

G376 Large 
size with hole 
for phone tip 
or wire. 
Dozen ...80e 
G378 Small 

size with hole for 
Phone tip or wire. 
Dozen 350 

LETTERED BINDING POSTS 
G375 Set 
of eight .39c 
Nickel plated 
washers. Cont- 
position tops 
l e t t e r e d 

as shrnvu in illustration. Eliminate 
our raving. Improve appearance. 
Sold in sets of eight only. 

COMPOSITION TOP 
BINDING POSTS 

G374 Dozen 45c. Hundred $3.00 
Composition top, nickel plated body. 
0/32 screw with washer. 

SWITCH CONTACT POINTS 
Brass polished nickel finish. have % 
in. long size 6/32 screws and two nuts. 
G363 Dozen. ... 10c Rendred....75e 

Thousand 96 75 

Solder Lugs to it Contact Points 
Also for connecting wires to bind - 

G3posts, etc. 

6365 Dozen....8e Hundred....30e 
SWITCH LEVER STOP 

Brass polished nickel finish. 
G386 Dozen...18c Hundred ...$1.05 

ACME TRANSFORMERS 
6553 A. F. Transformer. 

HOWARD RHEOSTATS Each $3.95 
Acme transformers are well 
known to every radio fan. 
Made of best grade mate- 
rials. Will give excellent 
service. 

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

6 ohm G21I Plain 85c G2I2 Vernier $1.25 
25 ohm G213 Pkshn 85e G214 Vernier 1.25 

40 ohm G2I5 Plain 85e G216 Vernier 1.25 

G217 200 ohm Potentiometer 1.25 
G218 400 ohm' Potentiometer 1.69 
G347 e ohm Midget rheostat .85 
G348 25 ohm Midget rheostat .85 
G349 40 ohm Midget rheostat .85 

Single Hole Mounting Type with Dial 
6 ohm G350 Plain 85e G35I Vernier $1.25 

25 ohm G352 Plain 85e G353 Vernier 1.25 
40 ohm G354 Plain 85e G355 Vernier 1.25 
G356 200 ohm Potentiometer - 

1.30 
G357 400 ohm Potentiometer 1.69 

BRADLEYSTAT and BRADLEYOMETER 
G208 Bradles'stat. Earls- .51.74 
Latest improved type. Clin he used 
with all types of tubes. 

Bradleyometer 
G209 200 ohm. Each $1.89 
G210 400 ohm. Each 2.89 

F. TRANSFORMERS 
G565 R2 First 
Stage. Ea. $3.95 
G566 R3 Second 
Singe. Ea. 3.95 
G567 114 Third 
Stage. Ea. 3.95 

ERLA REFLEX PARTS 
Genuine Erla Parts 

G599 Selectofarmer $3.95 
G578 No.1 Reflex Transformer 3.95 
G579 No.2 Reflex Transformer 3.95 

6597 6 to 1 Andlo' 
Transformer $3.95 
G598 3t/z to 1 Audio Trans -. 
former $3.95 

G740 Erla Crystal 
Detector 119e 

RESISTANCE COUPLED AMPLIFI- 
CATION 

G570 1st Stage Unit $2.30 
G571 2nd Stage Unit 2.30 
G572 3rd Stage Unit 2.30 
Amplifies without distortion. 
Replaces audio frequency 

transformers using same circuit. Each unit 
consists of a mounting with condenser, grid 
leak and resistance of proper value for 
best results. 

FAHNESTOCIC CONNECTORS 

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

G238 
With 

ith 30 ohm rheostat 
$2.69 

AMPERITES 
Eliminates rheostats on 
amplifier tubes where ad- 
justment is not critical. 
Automatically adjust re- 
sistance according to fisse of current. keep- 
ing tubes at proper point for maximum 
efficiency. Complete with mounting. 
G221 For UV201A or holA tubes 95e 
G222 ' For ÚV200 or C300 tubes 95e 
G223 For ÚV199 or C299 tubes 95c 
6224 For WD11 or C11 tubes 950 

TINNED COPPER "BUS BAR" WIRE 
Size 14 tinned copper wire. For wiring 

sets. Best size for neat job and easy 
soldering. 
G957 Round. Ten feet far 12e 

G958 Square. Ten feet for 14e 

SPAGHETTI 
For covering connecting wires in sets. 

For size 12 and 14 wires. 
G955 Finest quality braided and satur- 
ated with best baked lustrous transparent 
insulating varnish. 3 feet for I9c 
G956 Best quality braid and covered with 
black insulating compound. 3 feet for..90 

ddIIIIIIIG II91L, -*D 
G366 Sin. G367 Double G368 An- 
gle C o n - Connector. Dozen tenna Con- 
nector. 39c nectar 
Dozen 18c Each ...8e 
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. 

VERNIER DIAL ADJUSTER 
G941 Each 14e 
Easily installed at edge of 
dial, gives finest vernier ad- 

justment of condenser or inductance. A 
great value. Polished black knob. 
DIXIE SCREW ASSORTMENT 
G960 100 pieces screws and V 
nuts 43c 
Contains screws and nuts of size 
and style needed for assembling 

any radio set. 

COMPOSITION DIALS 
Handsome dials moulded 
in one piece of polished 
composition. 2 inch size 
has 270° scale marked 0 
to 100 finely engraved in 
contrasting white enamel. 
3 and 4 inch size have 
180° scale marked 0 to 
100. 

Black Shaft Mahogany 

No. Price Diam. Si-e Na. Price 
G92I 16e 2" 3/111 G125 19c 

G922 16c 2" 1/4 G927 19e 

G923 22c 3" 3/16 G928 26e 
G924 22c 3" I/4 0929 26c 
G925 27o 4" 114 G930 32c 

GENUINE BAKELITE DIALS 
G931 2 in. Diam. for 3 -16 in. shaft-35e 
G932 2 in. Plant. for t/s in. shaft....35e 
0933 3 in. Diam. for 3 -16 in. shaft...39c 
G934 3 in. Diam. for 1/a in. shaft....39e 
G935 4 in. Diam. for i in. shaft. Ea.48c 
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. 

UNIVERNIER CONTROL DIAL 
G918 For 3/16 in. shaft. silver 
d'al, black knob 
G919 For 34 in. shaft, silver 

$1.10 

dial, black knob $1.10 
G916 Gold dial, mahogany knob 
for r/4 in. shaft. Each $1.29 
Replaces ordinary knob or dial. T 
Gives perfect vernier control on condenser, 
varfometer, variocoupler, tickler. etc. Posi- 
tive easy action. Looks fine. Easily in- 
stalled. Especially desirable its tuning 
neutrodyne sets. 

SUPERIOR VERNIER ADJUSTER 
6942 Each 26c 
Polished black knob. "Ver- 
nier" engraved in white. 
Spring adjustment. Need 
not be disassembled for 
mounting. Easily installed. 

BEZELS 
Fhnest quality. Fit any thickness panel. 

Size Nickel Black Gold 

In. No. Price No. Price Nn. Price 

s/4 6904 15e G907 16e G910 28c 
I G905 15c G908 16c 0911 28c 

12 28 l' z 1/2 G906 15c G959 Ifir, C9 

PANEL ENGRAVINGS 
190 6937 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 an black or mahogany panels. Plenty 
of titles for the largest set. 

BRASS ROD 
Supplied only in 8 inch lengths. 

G96I Threaded 6/32, per 8 in. length 6c 
G963 Threaded 8/32, per S in. length 8c 

6965 Solid 3/16 in., per 8 ht. length 6e 

G967 Solid t /.s in., per 8 in. length...90 
COPPER FOIL 

G968 Per piece 25c 
Thin copper foil for shielding panels. 

6 inches wide. 2 feet leg ̂ .. .005 in. thick. 

INSULATED BUS BAR WIRE 
G959 Package of 5 3 -foot pieces 49e 
Tinned copper bus wire insulated with 
highest grade varnished covering. 5 pieces, 
one each color -yellow, brown, black, greets 
and red. Using different colors makes 
tracing of circuits easy and sure, neater 
and lover cost. 

THE BARAWIK CO. Chicago's Original Radio Sup- 
ply House. Beware of Imitators. 102 South Canal St., Chicago,111 
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BUILD YOUR SET BETTER-AT LOWER COST 

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. N rent 
rabbeted to take pas els. Panels not in- 
cluded. Inside depth 7 inches except 9x14, 
12x14, 12x21 which are 10 inches deep. 
Panel Art. Price Panel I Art.1 Price 
Size No. Each 11 Size I No. Each 

6x7" G420 $1.95 7x21 "1G425 $3.25 
6x101/2" G422 2.45 7x24 "1G429 3.60 
7x10" G421 2.60 7x26 "1G431 3.95 
7x12" G424 2.85 9æ14 "1G428 3.55 
7x14" F423 2.95 12x14 "1G430 4.00 
7x18" G426 3.05 12x21 "1G432 5.05 

BASE BOARDS FOR CABINETS 
Fasten to bottom of navel and fit inside 
cabinets. % inch thick, 6% inches wide. 
Art. Length( Price Art Length Price 

No. Inches1 Each No. Inches Each 
6435 61/4 25e G439 171/4 33e 
G436 91/2 27c G440 201/4 35c 

6441 231/4 37c 
G437 111/4 29c G442 25'/2 39e 
G438 131/2 sic G413 351/4 50e 

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.1 Price 11 Panel 
I Art.I Price 

Size No. Each I Sipe Np Each I . I 

7x21 1G4451 
. $7.7511 7426 164471 $9.50 

7x24 164461 8.2511 7x86164481 11.75 

RADIO TABLE 
G901 Prepaid 
price, each. $8.25 

Well made of 
hardwood in fine 
dark . mahogany 
finish. Ex t r a 
strong. Top large 
enough for any 
set. Shelf holds 
all batteries and 
accessories. Draw- 

er for tools and tube . Just the thing for 
the home or for disp aying sets in stores. 
Top is 16 by 30 inches. Height 28 inches. 
COMBINED RADIO TABLE AND LOUD 

SPEAKER 
G903 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 e unusually 
good tone and 
volume. Fitted 
w i t h genuine 
Baldwin unit. 
Made of selected 
wood with extra quality antique 1 aliogany 
finish. Top size 29 x 15 in. Heigl t 29 in. 

CONSOLE RADIO CABINET 
G902 Prepaid 
price, each 537.50 

A high grade 
piece of furniture. 
Neat appearance. 
Elegant finish. 
Looks well among 
finest furnishings. 
Roomy compart- 
ments hold an y 
let with batteries, 
charger a n d all 
accessories. Cats 
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. 1.4 in 
deep, 42 in. high. 

CABINET TYPE LOUD SPEAKER 
G605 Prepaid price, 
each $12.50 
A fine loud -speaker 
with a full rich tone 
and unusual volume. 
Amplifying chamber 
and 'mil enclosed 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. 

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 for any one without previous experience to build an outfit that will give most satisfactory results. Parts supplied are for UV201A or C30IA tubes throughout. If dry cell tubes are to be used specify type of tube in order and cor- rect parts will be furnished without additional cost. 

PARTS FOR 5 TUBE HAZELTINE NEUTRODYNE CIRCUIT 
%!, G858 Complete set parts, including / v/ mahogany finished cabinet $33.50 t/ ' "Z' All the parts needed to build this 

circuit which is the leader of all cir- 
cuits today. Tunes tint interference. 
Easy to find stations once they 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. Genuine bakelite panel 7x24x 3/16' drilled ready to mount parts. Complete instructions furnished for assembling and wiring. With these parts you can easily build a high grade set at low cost. Note our price Is prepaid. - 

- 

PARTS FOR 8 TUBE SUPER HETERODYNE CIRCUIT 

G884 Complete set of parts without cabinet $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 with loop. Brings in distant stations titru any interference, with good volume and with unusually clear pure undistorted tones. Best grade parts furnished throughout. Genuine bakelite panel 7x36x3/16" drilled ready to mood; parts. Instructions furnished for assembling and wiring. Price is prepaid. 

PARTS FOR 5 TUBE PHUSIFORMER CIRCUIT 
G880 Complete set of parts, in. 
eluding high grade cabinet..$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. hest grade parts 
furnished throughout. Genuine 
bakelite panel 7x26x3/16" drilled 
ready to mount parts. Complete 
Transportation prepaid. 

instructions furnished for wiring and assembling. 

ERLA REFLEX CIRCUITS 
G876 Complete parts, one tube set $19.75 
G877 Complete parts, 2 tube set 27.80 
G878 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 to four, three equal five. Crystal detector 
improves quality of reproduction, preserving the full 
mellow tones of the original. Easily handled, will bring in distance well. All parts are exactly as specified in Erla circuits. Panels are drilled for 
easy assembly. One tube set has 6x7 panel. two 
tube 7x14, three tube 7x18. 

FRESHMAN MASTERPIECE SET 
G860 Complete with tubes, batteries and accessories 
as listed below $97.00 
A five tube tuned radio frequency set that brings in 
distant stations on the loud speaker with remarkable 
volume and excellent quality of tone. By careful arrangement of apparatus a panel 7x21 inches is used without crowding the parts. Engraved panel. Finely 
finished cabinet of attractive. design. Highest grade 
parts throughout. 
Our price includes the following: Set complete with 
cabinet, five genuine C301A or T:V201A tubes, 100 ampere hour storage "A" battery, two 45 volt "B" batteries, one 6613 special loud speaker and complete antenna.erluipment consisting of wire, insulators, lightning arrester, etc. 
At our price this outfit is the beso value obtainable anywhere. Note our price is prepaid. The price quoted is all you have to pay. Nothing else to buy. 

MURDOCK FIVE TUBE NEUTRODYNE SET 
G870 Complete with tubes, batteries and accessories as listed below $169.50 A high grade, genuine five tube Neutro- dyne set at an unusually attractive price. Manufactured under the Hazeltine patents. Best grade, parts assembled by skilled workmen insure highest efficiency. En- graved panel and finely finished solid ma- hogany cabinet lend richness and dignity to its appearance. Easy to tune. When station lias been heard once and record made of dial setting you need only set dials at same point and if station is broad- casting it vrill be heard. Brings in distant stations loud and clear on loud speaker. Our price, which is transportation prepaid, includes the following: Set in cabinet, fire MIA or T'V201A tubes, 100 ampere hour storage "A" battery, two 45 volt "B" batteries, one Magnavox All loud speaker and complete antenna equipment consisting of wire. insulators, lightning arresters, etc. A high grade outfit for those who want the best. 

FADA 5 TUBE KNOCK DOWN NEUTRODYNE SET G857 Without cabinet $49.00 
Consists of all parts necessary to build 
a high grade receiver capable of receiv- 
ing over long distance. All parts are 
genuine Falla, well known for their high 
quality and efficiency. Parts include a 
7x26 genuine bakelite panel drilled and 
engraved, baseboard for mounting parts, 
licensed neutroformers and neutralizing 
condensers tneutrodons ). Complete in- structions for assembling. 

LICENSED NEUTRODYNE PARTS 
G852 Licensed Neutro- 
dyne Kit $14.95 
Includeds three licensed 
Neutroformers, 2 neu- 
trodons, panel layout, 
template and book of 
instructions for build- 
ing up neutrodyne set. 
By adding other parts 
a neutrodyne set can be built at low cost. 

TUNED RADIO FREQUENCY UNIT 
G853 Each $3.111 
Three for 8.25 
Consists of radio frequency 
transformer wound mn bake- 
lite tubing and high grade 
variable condenser. For use in tuned radio frequency circuits. Usually used In sets of three. Condenser shaft 04" diam. 

BALANCING CONDENSERS 
G854 Pair 70o 

Sold in pairs for neutralizing the capacity in two -stage radio frequency circuits. 
PARTS FOR SUPER -HETERODYNE 

F885 Raven Super- 
Heterodyn e Kit $22.50 
Consists of one oscil -t lator coil. one tuned 
stage transformer coil 
and three intermedi- 
ate frequency trans- 
formers. Coil forms 
and transformer cases 
moulded of genuine 
bakelite. Book on 
Super -Heterodyne construction included. 
REMLER SUPER -HETERODYNE PARTS 
G887 Per set $22.06 
Set includes one oscillator coll. one tuner stage transformer with condenser mountings attached, three intermediate frequency transformers and wiring diagram. These parts in circuit recommended have been built up into some very satisfactory sets., 
BRANSTON SUPER -HETERODYNE KIT G889 Per set 

- $29.50 Contains the special parts necessary for a seven tube Super -Heterodyne set, an oscil. lator coupler, one tuned stage transformer, three intermediate radio frequency trans- formers and one antenna coupler. Panel layout and instructions included. 
LARGE CAPACITY FIXED 
for use 

the Sew 
radio circuits. Metal cases. Soldering lugs for connec- tions. (lest materials. Carefully made. G358 .25 mfd...55e G359 .5 nrfd.- ..5.65 G360 .1 mfd...85e G361 .2 mfd...1.35 

SPIDER WEB COIL F.OR 
REÌNARTZ CIRCUIT 

G296 Each 51.10 A very unusual value. Made 
of green sills còvered wire, 
spiderweb wound. 21 taps so 
arranged that crossing avoid. 

ed. Mounting bracket permits various styles 
of mounting. Directions included. 

G862 Complete parts for one tube set using the above coil. 7x18 drilled panel without cabinet $10.75 G863 Complete parts for three tube set without cabinet. 7x21 panel $17.95 
COCKADAY PARTS 

F298 Per set ....51.65 
Complete set coils for 
Cockaday circuit. Prop- 
erly calculated and made 
to give best results in 
this new wonder circuit. 
G276 Amplex grid- denser for Cockaday - 

Improved 5 tube circuit SI.Ill 
G277 48000 ohm genuine "Lavite" Re- 
sistances. Each - 51.05 

G873. Completo parts for one - tube set 
using the above coil. 7x14 drilled panel. 
Without cabinet $10.25 
G874 Complete parts fou three tube set 
without cabinet. 7x21 panel - 18.75 

ULTRA AUDION PARTS 
G297- Each $ 85 
Spider web wound of green 
silk covered wire. Fear taps. 
Produces wonderful results. 
Fibre strips ans( wooden rod 

for mounting and direction's included. 

G865 Complete set of parts for Ultra 
Au-lion one orbe set using above coils $7.95 
G866 Complete parts for 8 tube set $15.95 

COILS FOR HARKNESS CIRCUIT 
6295 Per set of two..01.85 
Green silk windings on gen- 
uine bakelite toises. Prop- 
erly calculated to give best 
results. 

THE BARAWIK CO. 

PHUSIFORMER 
G546 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. Dial on 
shaft of condenser. Size 41/2 in. square, 2 
in. thick. Three units oeeepy small space 
and can be used to make up a very efficient 
5 tube set at low cost. 

Chicago's Original Radia Sup 102 South Canal St., Chicago, I11 Ply House. Beware of Imitators 
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PRICES NOW ARE LOWER THAN EVER BEFORE 

STORAGE "A" BATTERY 
The best battery 
buy on the market., 
Guaranteed f o r 
three years. Made 
of best new mate- 
rials. Full capacity. 
Try one of these 
batteries f or 10 
days. If at the 
end of that time 
you are not fully 
satisfied return it 
and we will refund the purchase price. Note 
our prices are prepaid. 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. 
G194 6 volt, 60 amp. size. Each..$9.90 
G I96 6 volt, 100 amp. size. Each.. 13 25 

BATTERY CHARGER 
Connect charger to 
110 volt 00 cycle light 
socket and your bat- 
tery charges automat- 
ically over night at a 

cost of only a few 
cents. Cord and 
clips for connec- 
tions included. 

G201 Por 6 volt battery $12.95 
G203 For 12 volt battery 12.95 
Noisele s Rectifier Bulb Charger -King. 
Tungar or Rectigon. 
G255 2 amp.. $15.95 G256 5 arup $24.95 

BATTERY CLIPS 
G 198 Two for 28e 
Clip onto storage battery 
terminals, lead coated. Make 
positive non- corrosive contact at all times. 

"A" BATTERY CORDS 
6191 Per pair 69c 

Two 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 

G 192 Each 52c 
Five connecting cords with braid over all. 
Each cord has distinctive colored covering. 
Terminals for connections. Makes connect- 
ing of both A and B batteries to set easy 
with no mistakes in polarity or voltage. 
Will reach from table to floor or for use in 
any typo cabinet. Does away with unsight- 
ly wires. 

PLATE CIRCUIT 'B" BATTERIES 
Reduced prices. A 
leading standard brand ;a;y_- ... 
advertised to cell at Ypfi4.r+.cy..' 
much higher prices. 
N o better battery 
made. Longest service. 
G180 Small size 2 by 
2% by 3% inches 22% volt . Each 95c 
Ten for ..58.60 
G184 Large size. 5 taps. Size 3x4x61(t ". 
n93 /a dolts. Each..$1.65 Ten for..$1470 
6188 Large size. 6 taps. Size 3x8x6 % ". 
45 volts. Each...$2.90 Ten far..627.99 

6181 224/ volt. New upright 
size 3x2 %x5% in. Takes less 
space in set. Each $1.50 
Gí83 45 volt upright size 3x7x 
8 in. Each $2.90. Ten for 527.95 
G 185 New Jumbo size 45 volts. 
Height 7h 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 
G186 4% volt 1J Battery size 4x1 %x3 in. 
Each 42c Ten for $3.95 

STORAGE "B" BATTERIES 
6202 12 cells. 24 volts. 
Earls $4.18 
Mere economical than 
dry cell "B" batteries 
on sets using it or more 
tubes. Can be recharged 
when rum down. Capa- 
city 2500 milliamperes. A high grade Iist- 
tery. Glass jars with rubber caps. Strong 
moulded tray. Shipped dry as as to be 
mailable. No Electrolyte included. If elec- 
trolyte is not obtainable locally order below. 
G204 Electrolyte for above (not mail 
able) 400 

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 GUARANTEFi 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 
aro lowest. Our goods equal or surpass the claims we make far them. We do net 
attempt to deceive or mislead. Our reputation far 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- 
ticns are followed. 

BARAWIIC QUALITY HEADSETS 
G770 Per Set. 2000 ohms $2.35 

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 fine polished 
finish with polished black ear pieces. Comfortable fabric 
covered head band. upplied 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 pie. sed with them. 

STANDARD BRAND HEADSETS 
G772 Little Tattler Head Sets 
G754 Baldwin Type Ç - $8.95 
G753 Baldwin Junior Headsets 4.95 
G764 Frost, 2000 ohm 3.30 
G766 Frost, 1000 ohm 3.95 

OUR SPECIAL LOUD 
SP EA I( ER 

G6í3 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 we 
ask but ive are so sure that 
this speaker will please you 
that you eau try it for 10 days. 
If you don't like it at the end 
of that thee, return it and get 

your money back. Beautifully finished fibre 
horn, bell diameter 10 incises. Height 21 
in. Handsome heavy base prevents "tipping. 
Connecting cord included. 
STANDARD BRAND LOUD SPEAKERS 

AND UNITS 
G618 Brandes Table, Tanker $7.95 
G616 Atlas Loudspeaker 22.50 
0620 Baldwin Loud Speaker 22.50 
G604 Baldwin Junior Loudspeaker 14.95 
G603 Magnavox M4 Loudspeaker 21.110 
G612 Magnavox R3 Loudspeaker 29.50 
G6í4 Magnavox Ml Loudspeaker 26.55 
G757 Morrison Adir stable Unit 4.45 
G755 Genuine Baldwin Type C unit 4 75 
G608 Atlas Unit. Each 10.75 
LOUD SPEAKER UNITS WITH PHONO- 

GRAPH ATTACHMENTS 
Make 

a 
loud speaker of your 

These attach- 
ments consist of a high 
grade speaker unit arranged 
to attach to tone arm of 
phonotraph in place of a 
repaid leer. Fit Victor. So- 
nora, Silrcrtone and other 

phonographs having same size tone arm. 
G602 Baldwin $8.80 
G607 Western Electric 9.95 

PHONOGRAPH ADAPTERS 
G77í Fits single unit to tono 
acre. Each 39e 
G773 Fits any double headset 
to tone arm. Each...02e 
Convert your plmnogrash 
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 one and volume many 
high priced speakers. 

SUPERIOR RADIO PLUGS 
Both styles take two 
sets of cord tips. Pol- 

lished round barrelsi 
G397 . With turned bra barrel. Highest 
grade obtainable. tech 44c 
G395 With black moulded composition bar- 
rel. Wonderful value. Each 25c 

NEW STYLE PLUG 
G401 Each 59c 
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. 

mwB.. BATTERY CHARGER 
G205 Each $8.95 
Recharges 29 or 98 volt 
B batteries from 110 volt 
60 cycle light socket ra- 
pidly and at practically 
no cost. Keeps batteries 
in gond condition. 

BATTERY METERS 
6 189 Each 82c 
Reads 0 to 50 volts. Accu- 
rately tells you condition of 
"It" Battery. Convenient 
watch size. Tests 22% and 
45 volt batteries. 
G193 Combination meter $1.30 
Reads 0 -50 volts; 0 to 25 amperes Test 
"B" and 'A" dry cells. 

$2.60 
G751 Murdock 56, 200 ohm $3.25 
G752 Murdock 56, 3000 ohm 3.90 
G768 Brandes Superior, 2000 ohm 4.95 
G769 Brandes Navy. 3000 ohm 6.95 

RADIO SCREW DRIVER 
G945 Each IOc 

Small screwdriver especially suitable for 
radio work. Length 4',i inches.. Insulated 
handle. 

LONG BLADE SCREWDRIVERS 
G947 6 inch ...20c - - -- 
G948 8 inch ...25e 
G949 10 inoh 30e 
Long narrow blade makes it easier to get 
in difficult places. Wood handle. Lengths 

over all. 

LONG NOSE PLIERS 
G970 Each 83c 
The hank. of for 
radio work. Ma 
hardened steel. Length 5 ". 

DIAGONAL JAW NIPPERS 
G972 Each 75c 
For fine electrical work, made of hardened 
steel. Cuts wire clean in tight places 
Length 5 inches. 

HEXAGON NUT WRENCHES 
G950 Set of 3...60c 

made tool made 
for tightening hexagon nuts. Fit nuts for 
4/36, 0/32, and 8/32 screws, the three most 
popular recite styes. 

RADIO SOLDER SET 
G538 Coto . 
plete .. 83e 
Handy for 

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

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

RADIO SOLDERING IRON 

EXTENSION COY6D 
G403 30 ft. .. $1.95 
Place loud speaker wher- 
ever desired without moving set. Consists 
of high grade receiver cord of length spe- 
cified wdtlw plug on one end and Jack on other to take plug en loud sneaker cord. 

PIONE CUSHIONS 
G774 Pair 430 
Made of soft sponge rubber. 
Light as a feather. Fit any 
phones. Exclude all noises 
and make wearing phones a 
n'eas"re. 

HYDROMETER 
G I90 Each y 48e 
Helps keep battery in better shape by 
showing exact condition. 

THE BARAWIK CO. 

G540 98c 
This guaranteed iron is exactly right for 
radio work. A neat solid connection quickly 
and easily made. Operates on any lighting 
current 100 to 120 volts. 6 ft cord iritis 
attaching plug. Length 13 inches. 

Heavier irons for general repair work. 
Wonderful values at our prices. 
G541 Medium size $2.95 
G542 Lance size 3 -95 

AUTOMATIC BLOW TORCH 
G543 Each $1.19 
Burns denatured alcohol. Auto - 
matically generates pointed flame 
in a few seconds. Easy to solder 
joints in marl places. Lights with 
a . match. Burns 20 minutes on 
one filling. 5r /s inches high, % 
inch diameter cylinder. Works 
fine with Tinol listed below. 

SUPER BLOW TORCH 
G544 Each 39c 
Burns denatured alcohol. Blowing 
on rubber tube produces a hot 
pointed flame. Lights with a 
teasels. Burns 10 minutes on one 
filling.' Easy to solder joints in 
hard places 3 in. high. v/a in. cy- 
linder. Produces fine joints with 
Tinol. 

TIROL G969 Per tube ..190 
A combined solder 

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

or solder iron and you have a neat elec- 
trically and mechanically perfect joint 

ROSIN CORE SOLDER 
G973 4 ounces 28c 

Chicano's Orininai Radio Sup- 
ply Hause. Beware of Imitators 

ANTENNA MAST FITTINGS 
G952 For '4s inch pipe. Per 
set $1.00 
G953 For 1 inch pipe. Per 
et 2.50 

Set includes adjustable base to fit 
roof peak or flat surface, center 

guy wire fastening ring and top 
cap with pulley for rope to 
raise and lower antenna. No 
pipe included. Makes the in- 
stallation of a first class an- 
te"na simple and inexpensive. 

ANTENNA OUTFIT 
G272 Each $2.70 

Consists of 150 feet stranded copper an- 
tenna cable, lightning arrester, four wall 
insulators, two antenna insulators, antenna 
lead -in, 25 feet insulated ground wire, 
ground clamp and 25 feet connecting wire. 

STRANDED ANTENNA WIRE 
Cabled of fine copper strands. Very flexible. 
High tensile strength. Rest for aerials. 
G248 100 ft. coil 48e 0.249 500 ft. coil $2.30 

SOLID BARE COPPER WIRE 
Solid bare copper wire for aerials, leads or 
wiring instruments. Size 14. 
6240 100 ft coil 42e G242 500 ft. coil $2.05 

GROUND CLAMP 
G273 Made of soft copper tI" wide with 
Fahnestock connector, Fits any pipe % to 1 
inch wide. Each Sc 

ANTENNA INSULATORS 
G263 Ribbed Porcelain in- 
solater, 2% in. long. Ea. 6c 
Dawn - 55e G263 G265 Ribbed Porcelain insu- 
lator -5 inches long. Estill 15e 

ANTENNA LEAD-IN 
G259 17c 
Antenna wire is brought in 
without drilling a hole. Place 
on window sill and window can 
be closed down tight and lock- 
ed as before. Well insulated. 

Car be bent into any shape. Made of 
copper strin prone-'y insulated. 

LEAD -IN INSULATORS 
G270For 4" walls 
or less 42c 
G27I For 9" walls 

or less 69c 
The most practical 

lead -in insulator for aerial wires. Small. 
neat, effective, durable. Fits 5's inch 
hole. Securely locked by two adjustable nuts, 

WALL MOUNTIN' INSULATOR 
G262 Each 7c 
Dozen 65c 

Galvanized screwy 
mounting. Lead- in 

wire passes through center of porcelain in- 
sulator and is kept away from possible 
groom's. Easily installed. 

PORCELAIN BASE SWITCHES 
Fine white porce- 
lain bases. Copper contacts and 
blades. C a n be 
used as antenna 
switches. 
0355 Single Pole Single Throw. Ea 20e 
G383 Single Pere Donbre Throw. Ea. 32c 
G384 Double Pole Dcnb'e Throw. Es 50e 

:!issilüi 

OUTDOOR ARRESTER 
G980 $1.24 
Protect your instruments 
with this lightning ar- 
r e s t e r. weatherproof 
Bakelite case. Underivrit. 
ers e'er 'ed. 

JEWELL LIGHTNING ARRESTER 
G981 Each 85c 
A dependable protector, al- 
ways on guard. Small and 
compact. Weatherproof por- 
celain case. Easily fastened 
and converted. 'Underwriters anmrowed. 

SUPERIOR LIGHTNING ARRESTER 
G982 Each 39c 

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

COLLAPSIBLE LOOP 
ANTENNA 

G976 Each 53.86 
A full size loop antenna 31 in. 
high 28 in. wide into compact 
case 18 in. long, 3, hm. diate. 
Well made. Fine looking. In- 
sulated wire, extra flexible. 
Suitable for use with any loop 
set. Case included. Quickly 
set up or taken down. 

LIGHT SOCKET ANTENNA 
G978 Each 97c 
Screws into any light socket. Re- 
places the regular out door anten- 
na. Very satisfactory for nearby 
stations and under favorable rosei- 

1_ tions will bring in distant stations. 
.ai Easy to install. No danger. Gives 

clear reception with little static 
interference. .Ideal for people in apartment 
buildings. 

MULTIPLE PLUG 
G402 Each 89c 
Attach any number of head- 
sets up to four. Cords attached 

or detached instantly without taking plug 
apart. 

102 South Canal St., Chicago, Ill. 
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Touching the high spots 
of life 

HERE is a wonderland of sport and adven- 
ture for either the expert or the new user 
in a radio instrument that is both fool- 

proof and capable of fine work. 

You sit in your own library -you reach out 
into space with a simple turn of the dials and 
soon you have contact with- Boston or Sche- 
nectady or Pittsburgh, or perhaps some more 
distant point. 

The thrill you get is a real one -it means 
another stage of amplification of man's contact 
with man. It means more than that to you; it 
means that you are bringing more and more of 
the world about that important centre -yourself. 
It means again that you are learning a new art - 
an art that you can carry into the finest technique 
if you are technically inclined, or that you can 
gradually improve on by merely the practice 
which repeated operation will give you. 

Your pleasure increases with 
your skill 

As you learn the habits of your instrument, you 
learn how to get satisfying results every time you 
try. You acquire skill in spite of yourself. 

Almost any radio set can be made to work. 
There are several makes of good ones; and the 
one you should have is the one best suited . to 
your personal requirements; but remember that 
for general excellence, surety and smoothness' of 
results the De Forest D -12 stands pre- eminent. 

The invention of the Audion tube by Dr. De 
Forest made the present high development of 

radio apparatus possible. De Forest is the great 
name in radio. The De Forest Company has been 
the pioneer in simplifying the outfitting and 
use of radio. Our D -12 is a complete self -con- 
tained unit, with batteries, loud speaker, wires, 
tubes and antenna all ready for use the minute 
the battery wires are connected and the loop 
placed in position on top of the cabinet. 

Without either outside antenna or ground wire 
it does its perfect work. With outside antenna 
and ground wire it may extend its range somewhat 
in special circumstances. 

Its four tubes do the work of seven 
It is built for convenience, and for exactness and 
economy of operation. Its four tubes do the work 
of seven, and do it better. It is easy on batteries, 
and above all, De Forest has won an outstanding 
reputation in the industry by years of notable 
performance. It is an instrument you will be 
proud to own and tell others that you own. 

Every great industry has its great standardized 
product, known by the public for its efficiency, its 
reliability, and its honestly earned reputation. In 
the automobile field, the talking machine field, the 
piano field, there are such. You probably can name 
them. In the radio field its name is De Forest. 

Economical to use 
It is not a "cheap" instrument, because such 
standardized performance as the De Forest D -12 
will give you is not a cheap thing, and the instru- 
ment is worthy of the attractive housing which it 
has; but it is most economical to use, because 

DE FOREST D12 RE 
YOUR radio set is no better 
1 than its tubes -for volume 

and beauty of tone reproduction 
you must rely on them. 

De Forest tubes satisfy the 
requirements of the most exact- 
ing set owner. They are the latest 
developments in the manufac- 
ture of tubes begun many years 
ago, when Dr. Lee De Forest 
invented the three -electrode 

Your receiver deserves De Forest Tubes 
vacuum tube which makes pres- 
ent -day radio possible. 

For volume and beauty of 
tone De Forest tubes are un- 
surpassed. They are non- micro- 
phonic -do not ring or sing or 
howl. They use little current, 
and last long. 

For dry batteries use the De 
Forest DV -3. This tube is special- 
ly adapted for use on camping 

trips, and for general use in 
locations where there is no 
electric power. 

For storage batteries make 
sure you have the DV -2. With 
these tubes you can operate 
practically every circuit in use 
today. 

The name De Forest on these 
tubes is a guarantee against de- 

fects in material, character and 
workmanship. All De Forest 
tubes are inspected thoroughly 
during and after production and 
are tested. They are packed in 
individual cartons containing 
instructions for proper operation 
and connection. Sold only by 
authorized De Forest agents. 
Look for the name De Forest 
vn each tube. 
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once adjusted it works most satisfactorily, and 
takes the minimum of current for operation. 
Though it is not "cheap," it is very low- priced in 

comparison with any other radio set that will give 

equal or approximately equal results. 

This radio industry is beyond its "pin feather" 
or elementary experimental stage. The radio re- 

ceiver was really invented when Dr. De Forest 
invented the Audion tube - although the world 
didn't know it for several years. 

Good receiving sets today are standardized. You 
will no more throw away your radio after a year 
or so than you will throw away your good piano. 
The De Forest Radio is here, and here to stay. 

There is much splendid broadcasting being done 
today -and it will be better tomorrow -but the 
so- called "latest word" in receiving sets does not 
differ in essential principles from that of several 
years ago -just as the automobile of today's pur- 
chase is in essentials the same as the car of the 
same name was several years ago. Don't be fooled 
on this. The De Forest Radiophone you buy now 
will be essentially up -to -date for years. 

It is as simple as eating to use 
the De Forest D12 

You learn how to catch the good things as you 
follow the broadcasting programs; that is fun. 
You learn how to get the reproduction clear and 

strong; that is fun. You learn the 
delicate art of picking up distant 
stations, and that is heaps of fun. 
You learn what radio won't do in the 
summer and what it will do in the 
winter. You learn its whims and 
whimsies. You learn it is as in- 
teresting as a beautiful girl; as tem- 
peramental as an artist, and you 
learn to be a master of its whims 
and temperaments. 

You may do this with or without 
learning its mechanical and scien- 
tific principles. Suit yourself. It is 
fun either way. 

Here are directions for using De 
Forest D -12: 

Have your dealer deliver the in- 
strument to you -put the loop into 
its place, turn the dials till you get 
your station (your dealer will show 
you how) and then your fun begins. 
Listen and change your stations to 
your heart's desire. 

DE FOREST 
RADIO TEL. & TEL. CO. 

Jersey City, N. J. 

645 

FLEX RADIOPHONE 
De Forest D -12 Reflex Radiophone 

A four -tube, long distance indoor loop receiver, with self -contained batteries and loud speaker 

1. COMPACTNESS - Completely self - 
contained in beautifully designed case 
with two foot antenna. No bothersome 
aerial and ground wires, or outside bat- 
teries or loud speaker. 

2. SIMPLICITY- Controls simple 
enough for the veriest amateur, critical 
enough for the expert. Calibrated tuning 
chart with each set. Raising the covet 
makes all parts accessible. 

3. EFFICIENCY -Six stages of ampli- 
fication and one stage detectorgives high 
selectivity on this four tube circuit. 
Tuned radio. Volume controllable from 
faint whisper to the crashing of a brass 
band, with perfect fidelity of tonal qual- 
ity. Great distance range. 

4. ECONOMY -This four tube reflex 
circuit cuts cost of tube replacement and 
battery upkeep. If more than five tubes 

are used the "B" batteries are used up 
at ruinous rate. 

5. MOBILITY -The D-12 is so light 
and compact you can easily move it from 
room to room and is so well built that 
this will not put it out of commission. 
Can easily be carried in the tonneau of 
your car. Some users install it on a 
tea -wagon. The leather covered set will 
not mar easily. 

6. BEAUTY -This is the smartest and 
handsomest moderate priced set, in 
either its embossed two -toned leather 
or its piano finished two -toned mahog- 
any case. 

7. Remarkably low price. The De Forest 
D -12 Reflex Radiophone is several hun- 
dred dollars below any other set that 
compares with it in distance range., 
efficiency or beauty. 
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TWAT R 
ENT 

LOUD S P E A K E 
HE smooth, mellow tones of an ATWATER KENT Loud Speaker 
will please you - you will be delighted with the fidelity with 

which it reproduces broadcasts. 

It is a faithful sound reproducer, and re- creates the full overtones 
of voice and violin. 

ATWATER KENT Loud Speakers have an adjustable diaphragm 
operated by a powerful magnet which has been thoroughly aged. 
The diaphragm is slightly dished and is clamped between rubber rings. 

ATWATER KENT Loud Speakers are sturdily constructed from the 
fine operating mechanism to the heavy pressed steel bell. The base 
is substantial and is protected with a heavy felt disc. 

The design and construction of the ATWATER KENT Loud Speaker 
is the result of painstaking research; of almost endless tests and experi- 
ments: -it sets a new standard in the production of loud speakers. 

Everyone can now enjoy an ATWATER KENT Loud Speaker: - 
there are sizes and prices to meet every buyer's preference. 

Descriptive literature on request 

ATWATER KENT MANUFACTURING COMPANY, 4943 Stenton Ave., PHILADELPHIA, PA. 

Y K JV ,, : S 

Me I 

V 

M -$28 

o T 
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IV-WATER KENT Receiving Sets meet 
the demands of the buyer who 

wants definite and uniformly depend- 
able results; distance, - minimum of 
interference, - volume and clear re- 
ception. 

The radio experimenter, tinkering 
with a thousand "hook- ups," finds . 

fascination, but might experiment a 
life -time without achieving ATWATER 
KENT results. 

No material can be better than is 
found in ATWATER KENT Radio -no 

workmanship is finer and it is the last 
word in Radio designing. 

You must examine ATWATER KENT 
Radio to fully appreciate its value:- 

: It is an outstanding example of quality 
produced on principles adhered to in 
the manufacture of scientific electrical 
instruments for more than a quarter 
of a century- 

You can select any ATWATER KENT 
Radio Equipment- receiving sets or 
loud speakers and look forward to 
freedom from doubt as to the wisdom 
of your choice. 

Instructive literature on request 

ATWATER KENT MANUFACTURING COMPANY - 4943 Stenton Avenue - PHILADELPHIA, PA. 

H I N K O F WH A T I S BA C K OF IT 
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Erla Solderless Connectors 
make child's play of receiver 
construction, eliminating 
difficult soldering enti,.ly. 

Build Most Efficient Circuits 

Notable scientific refinements and exquisitely accurate construction 
create new standards of efficiency in Erla Miniloss Condensers. Exclu- 
sive Erla construction reduces dielectric losses to the lowest ever known. 
Resistance is similarly lowered through positive locking of plates in 
slotted posts, and use of grounded rotor, fitted with adjustable, oversize 
lifetime cone bearings. Compensating plate form provides improved 
straight line tuning throughout the entire wavelength range. Single -hole 
mounting assures simplest installation. 5 to 41 plate types,$3.50 to $5.50. 

Increased selectivity, simpli- 
fied construction, and great- 
er ease of control are con- 
tributions to reflex work 
made possible only by Erla 
Selectoformer. Price $5 ca. 

Fixed condenser accuracy is 
the very basis of success in 
radio. One fixed condenser 
only - Er, a -is guaranteed 
within 1 % of rated capac- 
ity. 11 sizes, 35c to 75c. 

Folded - most compact in 
radio. Erected -most rigid. 
Yet free in rotation. Peak 
efficiency joins finest ap- 
pearance in Erla Loops. 
Standard $7.50- Deluxe $10. 

Laboratory adjustment to 
predetermined correct recti- 
fication value places Erla 
Fixed Crystal Rectifiers be- 
yond comparison for clear 
reception and stability. $I. 

A thousand and one circuits and theories have been 
dangled before the amateur radio builder. Never 
could the wisest radio fan decide every vital point 
for himself. So Erla engineers, from the beginning, 
dedicated themselves to creating those particular 
circuits which the radio public could select in abso- 
lute confidence as the last word- circuits with the 
inherent superiority to remain in the forefront of 
radio advancement, unshaken by each new flurry. 
From this fixed purpose came Erla Duo -Reflex 
Circuits, rated the most powerful in radio, tube 
for tube. Now research and development have in- 
tensified every original Erla advantage in the latest 
Erla circuits, ranging from one to five tubes, in 
loop and antenna models. Beyond present Erla 
perfection it is not possible to go in range, volume, 
tonal purity, selectivity or ease of control. 
That these very finest circuits are now also easiest 
to build is stirring news for every radio enthusiast. 
Available in factory -sealed cartons, under warranty, 

ELECTRICAL RESEARCH LABORATORIES 

The matchless purity and 
volume of Erla circuits are 
aided indispensably by Erla 
Audio Transformers, su- 
preme in distortionless 3- 
stage amplification. $5.00 

Wiping contact of tilted 
double cushion springs. the 
unbreakable metal bayonet 
slot, and reinforced Bakelite 
base, give Erla Sockets pref- 
erence. Prices 65c - 75e. 
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Your dealer will be 
glad to show you an 
Erla demonstrator. 
illustrating just how 
Erla Knockdown 
Receivers go to- 
gether.,You, your- 
self. can easily du- 
plicate it in a few 
hours time, using 
only a pair of pliera 
and a screwdriver. 

By Methods Most Advanced 
are the complete Erla Knockdown Receivers, ready 
for correct assembly, in truly professional manner, 
by anyone who has handled pliers and screwdriver, 
the only tools required. 
Erla scientific precision apparatus, vital to match- 
less Erla results, is furnished complete, including 
synchronizing radio and audio transformers, bal-. 
anced crystals, tested capacity condensers, and 
every needed part down to wire, terminals, screws 
and Erla solderless connectors, which banish the 
soldering bugaboo. 
To assure quick, flawless assembly, the panel is 
drilled and lettered, while the baseboard is stenciled, 
correctly locating every unit and connection. 
You yourself, therefore, can construct the most 
advanced radio circuits, by the most efficient and 
most economical method, confident that your re- 
ceiver, sponsored by Erla, is unsurpassed. Ask your 
dealer about Erla Knockdown Receivers, or, if 
writing direct to us, give dealer's name. 

Department C, 2500 Cottage Grove Avenue, CHICAGO 

Instant, positive grip of Er la Push-Pull Transformer 
phone tips without aid of is exclusive in core design 
tools is provided through and shielding. Indispen- 
exclusive construction of sable for safe operation of 
Erla Autogrip 2-Way Phone high resistance loud speak - 
Plugs, decidedly better. 75c. ers under full power. $10 pr. 

The silky "feel" of Erla Precision Rheostats and Potentiometers is one 
of many indications of marked advancement. The factory- adjusted ten- 
sion of the special spring arm is undisturbed by installation, because 
the novel single -hole mounting eliminates disassembling. Genuine Bake- 
lite is used throughout, with special oversize alloy wire of excess radiat- 
ing and carrying capacity. The minute, sensitive control, free from ad- 
justment noises, is a notable characteristic. Rheostats, 6 -, 25- and 
40 -ohm, $1.10. Potentiometers, 200 -ohm. $1.25. 400 -ohm, $1.40. 

I n frosted silver or gold. with 
Bakelite knob proportioned 
for utmost delicacy of touch. 
Erla Dials improve any re- 
ceiver. 2 °. 3 °. 4° dia. %° 
shaft. Prices 50c to $1.25 

Minute individual variations 
in receiver characteristics 
are most accurately com- 
pensated for with Erlr. Semi - 
Fixed Crystal Rectifiers. 
assuring best reception. $I. 

Utmost amplifying power, 
with extreme selectivity and 
complete absence of distor- 
tion. are made certain in re- 
flex work through Erla Syn- 
chronizingTransformers.$5. 

Erla Fixed Condensers of 
certified accuracy- warrant- 
ed within 1% -are now 
available with ingenious 
spring mounting for tubular 
grid leaks. .00025 mfd -35c. 
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Nationally Advertised 

The Mark of Guaranteed 
Products 

COMPLETE 
"RICO" KIT 

$ 15.00 

No. 
200 

3 Tube Reflex -Tuned Radio Frequency 
Build Clyde Fitch's Latest Hookup 

\ 3b z , 
ti/../ Ylkrl.C'J 

6r 
.".5'. , .hLt MU =^orr `1 I R.an T q. 

. Ifilh ;_ïl.::,l 

ALL ABOUT 

TUNED RADIO FREQUENCY 
FULL INSTRUCTIONS HOW TO BUILD: 

iL 

«. 
Price 
50c. DUS'l'R: .__'°. 0-0 

Complete "RICO" Kit 
Contains 3 "RICO" Radio Frequency 
Transformers, coupled with the 
"RICO" Straight Line Condensers and 
Dials and two "RICO" new model 
Neutralizing Condensers. The book - 
let "All About Tuned Radio . Frequen- 
cy" and Ho w to Build a Three Tube 
Reflex Set, is . complete in all details, 
without the use of technical language. 
Two drilling templates make it impos- 
sible to go wrong in laying out the 
panels. 
This is the greatest value ever offered 
for a high grade product. 

FREE Eight page booklet, "ALL ABOUT TUNED 
RADIO FREQUENCY," giving full instruc- 

tions how to build a Three Tube Reflex outfit that accom- 
plishes everything a five tube Neutrodyne outfit does. A 
postal -card will bring it. 

The "RICO" Straight Line Condenser 

Now manufactured 
in three types, to 
replace 43 plates, 
23 plates and 11 
plates. 
No. 450 "Rico" 

Condenser .001 
mfd. (43 plate 
capacity) 

$1.75 
No. 423 "Rico" 

Condenser .0005 
mfd. (23 plate 
capacity) 

$1.75 
No. 411 "Rico" 

Condenser .00025 
mfd. (11 plate 
capacity) 

$1.75 
All above types 

without dial 
$1.50 

THREE STYLES 
.001 mfd. (43 Pl.) 
.0005 mfd. (23 PL) 
.00025 mfd.(11 Pl.) 

t NEW TYP_ 

I This 
Replaces 

This 

COUPON 

oleD TYPE 

This condenser marks a revo- 
lution in condenser building. 
It is the simplest and most 
practical type of condenser as 
yet developed for broadcast 
and amateur work. This con- 
denser has been developed by 
our engineers after consider- 
able research work and has 

been pronounced per- 
fect by experts. 
The "Rico" condenser 
weighs 6 oz. 
The old style weighs 
15 oz. 
"Rico" vernier type 
has only one dial. 
Old type requires dif- 
ficult mechanism. 

Radio Industries Corp.. RN -11 
131 Duane St., New York, N. Y. 

Gentlemen: 
As my dealer cannot supply my needs, 
kindly ship to me direct the following 
material, for which I will pay the 
postman on arrival. 

Name 
Address 
City 
Ills dealer's name is ,,,,, .1 MI .1.= OM =MI MMMMee 

MM 

SPECIAL. ANNOUNCEMENT 
( NEW PRICE) 

"RICO" No. 6 Headset 

GUARANTEED 
FOR 

ONE YEAR 

PRICE 

FAMOUS 
TRI -POLE 

PULL 

$2.95 

Finest pair of Headsets made 
DON'T PAY MORE 

INSIST ON "RICO" 
Our large Production enables us to give you the full 

benefit of this unusually low price 
Use coupon if your Dealer cannot furnish 

SEND NO MONEY' 
Radio Industries Corp., RN -11 

131 Duane St.. New York. N. Y. 
Gentlemen: 
As my dealer cannot supply my needs, kind- 
ly ship to me direct the following articles. 
for which I will pay the postman on arrival. '9\/e00 

INDUST]R.IES 
CORPORATION 

131 Duane Street, New York Cita 
Cable Address: Ricotrade. New York 

Name 
Address 
City 
Ms dealer's name is 

Do Not Fail to Read the "RICO" Advertisement on the Next Page 
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iROPAEORMERS 
Rear view of the Tropadyne receiver. 

The spacing of the R. F. transfo rmer coils can be clearly seen. The numbers designate the following instruments: 1, the tuner; 
2, the oscillator coil; 3, the grid leak; 4 and 5, fixed .0005 condensers; 6, the tuning condenser; 7. oscillator condenser; 8, loop jack; 9, tuned 

R. F. transformers; 10, A. F. transformer; 11, 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 fre- 
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 loo 

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 serious( 
ing the efficiency. 

Althoun 
flo 

be tuned independently to the same or dif- 
ferent wave- lengths. This is a conditi 

ver before be.-,1 att in 

MITTWITIT 

THE TROPADYNE 
Better than the Super-Heterodyne. Radio's Latest Achievement 

mmrrm»rrr mi,.n-nrm,n,,umuu,tu,,,m,mn,,,,,,,,,1111irrtrmmil_ 

(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. 
The Tropaformer does away with special input 
couplers, inaccurate, fixed by -pass condensers and 
inefficient, broadly tuned transformers. It may be 
tuned to any wave -length from 250 to 10,000 
meters, thus the advantages of either low or high 
intermediate frequency can be had. 

E. 

(Reprinted from August Radio News) 

In the August, 1924, issue the Editor of 
RADIO NEWS has this to say about the TRO- 
PADYNE circuit: 

"Here is a remarkable Super- Heterodyne receiver 
which we warmly recommend to our readers. It has 
several new and unusual features. In the fist place = 

only six tubes are used giving as much volume as the 
average 3 tube Super -Heterodyne. The selectivity of 
this set is unusual. i7nequalities of the intermediate = 

transformers have now been done away with by tuning 
each transformer. After the transformer has been 
tuned it can be left this way, no further tuning being 
necessary. This system makes for maximum sharp - _ 

Hess and maximum volume. Another outstanding point = 

of superiority of the Tropadyne circuit is that it prac- 
tically does not radiate, thereby net interfering with 
other nearby receiving stations. Most Super -Hetera- _ 

dyne circuits, as is well known, are powerful radi- 
ators." 

It is now possible to build a real Super - 
Heterodyne that not only exceeds them all, 
but is the only Super- Heterodyne scientific- 
ally balanced. Heretofore when building a 
Super -Heterodyne you either made or 
bought the intermediate transformers. These 
never matched as it is impossible to make 
two windings exactly electrically alike. 

While some firms are advertising matched 
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 auto- 
matically 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- 
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 
anezng 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 Iiit containing four TROPAFORMERS 

with shunt condensers, tuner, shown under (1): 
in the above illustration, and one oscillator coil, shown under (2). Price complete with 
booklet giving full directions $28.75 

No. 351 Tropaformer, each 6.75 
No. 352 Tropadyne Bakelite Tuner, each 1.25 
No. 353 Tropadyne Bakelite Oscillator 

coil, each 1.50 
Use coupon if your Dealer cannot furnish 

I.. SEND NO MONEY 
Radio Industries RN -11 

131 Duane St., New 
Corp.._ 

ork, N. Y. 
Gentlemes : 

As my dealer cannot supply my needs, kindly ship 
to me direct the following articles, for which I will 
pay the postman on am'iral. 

Name 

Address 

City 

My dealer's name is 

Do Not Fail to Read the "RICO" Advertisement on Opposite Page 
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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 

from this page. SPECIAL PRICES FOR THIS MONTH ONLY 
Money 

o ót satisfy 
if 

Dial Marker 
The big little thing you 
have been waiting for. 
Just drill a hole in the 
panel and mount the 
marker above the dial. 
Vickel plated and polished. 
N7788 Dial Marker, 
each $ 05 

Vacuum Tubes 

Only best make tubes car- 
ried in stock. Any tube 
replaced if defective, pro- 
viding filament lights. 

N201A 5 v., .25 amp. $2.50 
NI99 3 v., .06 amp. 2.50 
N12 1% v., .25 amp. 2.50 

Neutro- Transformer 
Can be used for all tuned 
radio frequency circuits. 
Made for usual broadcast 
waves. Secondary has one 
center tap. Two genuine 
bakelite tubes. 

N6909 Neutro- transform- 
er $1.65 

(,5 A 

VaJ\_._,B 

,<_I_11 101 

"Rice" (Adjustable) 
Loud -Speaker Phone 

Has rubber gasket under- 
neath diaphragm, making 
phone fully adjustable. 
Gives amazing results as 
loud -talker on 1 and 2 
stages of amplification. 
N2525 Speaker with 5 
ft. cord - $2.65 

Cockaday Coil 

Guaranteed best make. 
Three windings of No. 18 
Magnet wire. Has brass 
brackets for panel or base 
mounting. Satisfaction 
guaranteed or money back. 
N2750 Cockaday coil $1.50 

Tapped "B" Batteries 
We - positively guarantee 
these batteries to be of 
long life. We carry only 
fresh stocks. All with taps. 
N2250 Sm. 22% V...5.85 
N225I Medium Navy 
size, 22% volt , 1 20 
N4500 Large size, 
45 volt 2 30 

Audio Frequency Trans- 
former 

No better Transformer 
made. Highest class ma- 
terials. Impregnated coils. 
Silicon steel stampings 
used. Save 50 per cent by 
assembling it yourself. 
NI NO Ratio 4'/a -1 $2.00 
N 1150 Ratio 6% -1 2.00 

Moulded Variometer 
Highly substantial instru- 
ment. Silk windings. W' 
shaft. Flange B 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. 
N5350 Variometer..53.00 

Three -Gang Socket 

Aluminum shells, gend- 
ine heavy bakelite base, 
3 brackets for mounting, 
12 nickel binding posts. 
Length T/e ". 
N5995 3 gang socket $1.50 

Rasco 180° 'Variocoupler 
Silk wire wound on bake- 
lite tubes. Six taps. 
Wave length, 150 to 600 
meters. For panel mount- 
ing. '/4' shaft. Your 
money refunded if it is 
not all we claim. 
N3100 Variocoupler pre- 
paid $1.50 

Formica Panels 
Clearance Sale 

As we are discontinuing 
these particular sizes,this 
material is now offered at 
Jost. - All 3 -16" thick. 
1352 9x12" each....11.75 

N354 6Vax194b" ea.. 1.90 
N356 6x14" each..... 1.60 
01357 6x4" each .... .65 

Sponge -Rubber Cushions 
Get rid of tube noises 
due to vibration. Softest 
sponge rubber made. Size 
23a "x3 ", 3á" thick. 
N8989 Sponge -rubber 
cushions, each $ 12 

FONEKUSHIONS 
Made of sponge rubber. 
Make wearing your receiv- 
ers a pleasure. Positive- 
ly exclude all noises and 
make reception a pleas- 
ure.- Sponge rubber will 
last for years. Light as 
a feather. 
N3550 Fonekushions, set 
of two 5 42 

Neutralizing Condenser 
Latest pattern. Genuine 
Bakelite base. Fahnstock 
connectors, hard rubber 
composition knob. easiest 
to regulate. Size 3%" 
long, 1" wide. 
N1202 Neutralizing con- 
denser $ 40 

Straight Line Condenser 
Simplest and most prac- 
tical type of condenser. 
N4430 'Rico" Condenser 
.001 mfd. 43 plate capa- 
city $1.75 
N4230 .0005 mfd. 23 
plate capacity. $1.75 
N4110 .00025 mfd. 11 
plate capacity $1.75 
411 types no dials 51.50 

BE SURE TO 
SEE 

PAGE 815 
OF 

'RADIO NEWS" 
FOR NEW 
"RASCO" 

GOODS 

Radio Frequency Trans- 
formers 

Best Radio Frequency 
Transformer developed- so 
far. Designed by R. E. 
Lacault, Associate Editor 
RADIO NEWS. Air core 
type. 200 -600 meters. 
N2800 Transformer, size 
I% "x21/2" SI. 50 

Radiocite Detector 
Base solid black composi- 
tion. Automatic crystal 
colder. Triple adjustments. 
Smallest, neatest detector 
made. Radiocite crystal. 
200,000 in use. 
N.1899 Detector $ OD 
N 1898 Galena detec- 
snr $ 50 

NEW!! NEW!! 
Push Pull Transformer 
for many new circuits. 
See any radio magazine. 
Made of best materials. 
Coils impregnated. Sili- 
con steel laminations. 
Save 50 per cent by as- 
sembling yourself. Sim - 
pleinstructions furnished. 
N 1 159 Transformer, 
Ratio 6% to 1....54 00 

Dilectryte Panels 
Highest dielectric 
strength as per Bureau 
of Standards. 
N7Ì00 7x10x3- 16 "..$.70 
N7120 7x12x3 -16 ".. .81 

N7140 7x14x31 -16 ".. .91 

N7180 7x18x3 -16 "..1.21 
N7210 7x21x3 -16 ". .1.41 
N7240 7s24æ3 -16 "..1.61 

Cr???,""r"r1 
319 

3 
rTi 

.\c: a 
347 

Spaghetti 
Varnished flexible cam- 
bric tubing, 319 takes' No. 
22 wire 320 takes 18 to 
20 wire 21 takes 16 ta 
18 wire 344 takes 22 to 
28 wire. 
N319- 320 -321 Per ft. $.06 
N344 Flexible soft rubber 
',Minn': 10 reel fer..S 20 
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1425-3616 
Brass Rods 

Sold in 6" lengths only. 
N8032 Rod, 8 -32" thread 
length $ 08 
N6032 Rod, 6 -32" thread 
length $ 00 
N1425 Rod, plain '/4" 
round, length $ 10 
N3616 Rod, plain 5-16" 
-pond, length S OR 

Litz Wire 
Prices are per foot. E= 
equals. 
N823 E No. 25 B &S 5.02 
N890 E No. 28 B &S .01 
N891 E No. 21 B &S .03 
N892 E No. 20 B &S .04 
10 per cent discount in 
100 font lots. 

Copper Ribbon 
005" -thick. 
N700 3á" wide; N701 14" 
wide; N702 3 -16" wide. 
All sizes per foot...$.01 

Copper Foil 
001" thick. 4" wide. 

ä55O25 Copper Foil, per 

10 -foot length 80 

Tin Foil 
All our tin foils come 4" 
wide. Uniform product 
throughout. 
Best grade only N850 has 
1500 st. inches per lb. 
N85I 700 sq. inches to lb. 
N850 Tin foil lb. 5.48 
N851 Tin foil lb. .48 

I,{I 

=199 1 

Switch Knob 

NI99 Knob, iVa" dia. 
height t%a "; 8 -32" screw. 
N4451 has 8 -32" or 
10 -32" bushing, no screw. 

N199 Knob a-ream..$ 10 

N4451 ßnobi 06 

Soldering Iron 
Smallest a n d handiest 
made. Fits any flat iron 
or percolator plug. Plug 
then becomes handle. 5" 
long. Complete but with 
out plug or wire. 
N2200 Soldering 
iron $1.45 

" Rasco" Bezels 
Finest Bezel on the mar- 
ket. Bezel comes entirely 
nickel plated. Can be used 
on '/a or 3 -16" panel 

1 inch 
700 Rasco Bezel, 

$.15 
N 1701 EOZe1, 1h" 
diem. 

Mounted Crystal -Cup 
Cup has screw and adjust- 
ment nut. Fits all stand- 
ard mounted crystals. 
Nickel plated, polished. 
N318 Nickel Cup ...$.20 

Radiocite 
Best most sensitive mount- 
ed crystal. U. S. Navy 
using it. Each tested. 
N317 Radiocite Crys- 
411 5.25 

Rasco Vernier 
Why use a vernier conden- 
ser when a vernier attach- 
ment will do anything and 
everything a vernier con- 
denser accomplishes? 
Cleverest vernier made. 
Can bo used with any 
dial. Soft rubber ring 
engages dial. Nothing to 
come apart. 
N1450 Vernier $ 18 

Angle. Bushing 
Angle piece used to mount 
panels, etc. 1,000 uses. 
5 -16" wide, height 7 -16 ". 
N1475 Angle piece. 
N $ 03 

Adapter Bushing 
Makes '/4" dial fit 3 -16" 
shaft. '/a" long. 
N8866 Bushing $ 04 

Phone Plugs 
Sold from 75e to $1.00 
everywhere. Hard rubber 
composition shell and pat- 
ented cord tip holder. Fin- 
est workmanship through- 
out. 
N1030 Rasco Telephone 
Plug. Each S 35 

Bakelite Socket 
Octagon shape. Four nickel 
binding posts, phosphor 
bronze contact springs. 
Best brown bakelite. 
N65I0 Bakelite socket $.40 
N6500 Tube Socket. Made 
entirely of composition. 
Best made. Each ....5.35 

Panel Mounting 
Condensers 

Positively no better con- 
denser on the market. 
Shafts '/4 ". Save from 40 
to 60 percent by assemb- 
ling condenser yourself. 
NIII1 11 plate $1.10 
N2121 21 plate 1.22 
N4343 43 plate 1.3? 

a4pSE(URR 

8.0.9 
o 

AERIAL 

Condensers 
Best made, paper- impreg- 
nated condensers. Capac- 
ity guaranteed. 

05050 
Phone Condenser. 

N5056 Grid Condenser, 
.50025 $ 25 

Name Plates 
All name plates brass 
with silver letters. 
N8389 (Right or left) 5.10 
N809 Comes in 35 styles. 
Any denomination, each 
style $ 04 
Panel Scale. 2'/a ". 90 °. 
metal, silver background, 

N5059 Grid Leak Con- black lettering. 

Storage Batteries 
Guaranteed for two years. 
Only NEW material used. 
Acid proof terminals. Pat- 
ent vents. 
N2400 Two volt, 40 
imp. hours - $3.90 
N640 Six volt, 40 
amp. hours 7.25 
N666 _Six volt, 60 
amp. hours 9.50 
shinned express collect. 

Rheostats and Potentio- 
meters 

Coma with metal dials 
and composition knob. Ex- 
cellent merchandise de- 
spite low price. 
N4210 6 ohm Rheo.,.5.27 
N4211 30 ohm Rheo...30 
N4212 200 ohm Po- 
tentiometer - 45 

Binding Post Name Plates 
Dia. % ". These styles: 
Phones, Ground, -, Out- 
put, "A" Bat. -, "B" 
Bat. - Loud Speaker, 
"C" Bat. - Aerial, A-. 
Input, "A" Bat. -I-. "B" 
Bat. -1-, Loop "C" Bat. 
-I-. New! "A" Bat -I- 

B" Bat -. 
N6000 Name Plates, all 

denser, .00025 $ 30 N715 Scale. Each ...$.15 styles each $ 03 

=-6501,;: 651 202 

" Rasco" Posts 
Made of black compost - 
tion. 
N650 -51 Each $ 08 

N202 Has nickel- plated 
bottom, each $ 08 

Dozen, each style..,.5 90 

N122 Initialed Binding 
Posts. Six popular styles. 
Each $ 06 

Rheostats and Potentio- 
meters 

High heat dielectric base. 
Come with tapered, knurl- 
ed knob, 2%" dia. Com- 
plete with pointer. 
N4310 6 ohm $ 38 
N4311 10 ohm 44 
N4312 Potentfom -ter, 200 
ohms 

Cord Tips 
Standard phone cord tips, 
nickeled. 
N315 Each S 03 

Separable Cord Tips 
No solder required. Wire 
goes in ferrule. Shank 
holds it tight. Nickel 
plated. 
N2900 Each $ OF 

RADIO SPECIALTY .COMPANY, 98 Park Place, New York City 
Factories: Brooklyn, N, Y. Elkride, Md. 
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"BUILD YOUR OWN" WITH "RASCO" PARTS! 
Prices Lower Than Ever 

"Perfect" Lugs 
These new and improved 
lugs are brass, nickel 
plated, flattened on top 
as shown. Made of a 
single piece of metal. 
Lead wire goes into tube. 
N3110, N3030 "Perfect" 
Lugs. Each $0.02 
dozen lots .20 

Spider Web Forms 
Fine forms to wind your 
spider webs. Made from 
hard, well seasoned libre, 
1 -16" thiglh center and 
side holes for wiring. 
:loth 5" diameter. 
N3200 Spider forzo..5.25 

^ ̂.I Snider form.. .25 

Moulded Dials 
Only very best grades 
andled. Bushings abso- 
utely true. Dials cannot 
cobble. Letters inlaid in 
ast white enamel. All 

dials for Vs" shaft. 
N3074 Dial 2" ....$.20 
N3075 Dial 3" .... .25 
143076 Dial 4" .... .40 

i idle., Radio Freq. h.t 
Build your own Neutro- 
dyne or Neutro -Reflex with 
this kit. Contains 3 R.F. 

"e °tro- Transformers with 
.0005 condenser attached; 
cas Neutralizing Conden- 
sers. Also illus. book. 
N8778 Radio Frequency 

'TLit $13.85 

N 1375 Lmversa' )fearing 
to hold rotors. Length 
of bearing 2%". shaft 
13/a" thread 1" .long 
threaded sleeve R" long, 
each $ 25 
N 1550 Sockettes. Four of 
these take one vacuum 
tube. Grasp tube firmly. 
Rest by test. Set of 4 $:24 

1,. ¡. eL .. 

uiI 

Brass Strip and Tubing 
Brass strip %" wide; 
1 -16" thick; 6" long. 
NI430 Per length...$.10 
N 1431 Brass tubing, dia. 
t /e "; 6" long; length 5.15 

Threaded Brass Rods 
Sold in 6" lengths o.ly 
N8032 8.32" thread.$.08 
N "o32 e -30," th'e'd. C'i 

Alcohol Blow brunes 
Best made. Give intense 
hot flame. Great for fine 
work. 
N8981 5" Torch $ 85 
N8982 S" Torch..... 5; 
N4104 Rosin Core Solder. 
A. non- corrosive solder 
with flux inside. 
t.¢" lPnmh R ' 

_ 
ä , 
305 fí 
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Phoneme!' 
Base consists of Phono- 
dapter into which fits a 
One enameled fibre born. 
Size of horn 12 "; hell 
63 /z ". Slip Phonodapter 
end on a single telephone 
receiver. 
N1321 Phonehoru, pre - 

d SI 25 

Throw Switches 
Mounted on composition 
block. Small enough for 
all radio purposes. 
N4100 Single pole...$.25 
N4I01 Double Throw 
Single Pole $ 35 

Melotone Loud Speaker 
liest popular loud speaker.) 
Fibre horn, heavy metal 
base, five ft. cord. Nickel 
ooseneck. Greatest tuned 
(adjustable) talker. horn 
length 11r/a " bell 6% "; 
total height 9 ". 
N255 Melotone Speak- 
er $4.00 

Binding Posts 
N030 Sm. size, Ye" high, 
nickel finish, each...$.04 
N 124 Initialed Binding 
Posts ; Antenna; B. flat. -; A. Bat. -- ; B. Bat. 
-I-; A. Bat. -; Ground; 
Phone; each $ 06 

N45 Spring Posts, ea, .04 
N44 Spring Posts, ea. .07 

Nickel Lugs 
All lugs are tinned. 
_4310 Brass Lugs for No. 
8 screw, doz. S 10 
N311 Copper Lugs for 
Nos. 6 and 8 screws, 
toten $ 10 
N309 Copper Lugs for 
Nos. 4, 6 and 8 screws, 
lox. $ 10 

Double Phonodapter 

Fits all phonographs and 
will take any standard 
double head set, thus 
making your phonograph 
a loud talker. Made of 
oast metal, nickel plated. 
3 soft rubber bushings. 
N1320 Double Phono- 
dapter $ 65 

" Rasco" Switch Points 
Nickeled and polished. 
N301 ?M "x % ", 6 -32 ". 
aoz. $ le 
N304 3/4" die., K" 
thick, 6 -32 ". doz.... .I8 
N305 %" dia. 3 -16" 
thick, 4 -36 ", doz.... .I8 
N375 Switch stop ?s" 
lone, wills nut. sise... .12 

Bakelite 180° Coupler 
De Luxe Style 

Tubes of natural cola' 
bakelite, wound with 
green silk. Cast alumi- 
num bracket, 3á" shaft. 
Primary 13 taps. 180 to 
550 meters. - 

N3150 Coupler ....$2.35 

l 

Wood Cabinets 
Highest grade mahogany 
cabinets made. Top is 
hinged. Made of 3A" stock. 
N710 Panel, 7x10" $2.60 
N712 Panel. 7x12" 3.00 
N714 Panel, 7x14" 3.15 
N718 Panel, 7x18" 3.40 
N721 Panel, 7x21" 3.75 
N724 Panel. 7x24" 4.20 

Jacks and Plugs 
13 e s t materials. Silver 
contacts. Factory making 
Postal Telegraph jacks, 
makes these. 
N1000 Jack 4 springs $.65 
N1001 Sack 3 springs .75 
N 1002 Jack 5 springs .80 
N1003 Plug .35 

Cord Tip Jack 
Takes place of binding 
hosts. Cord tip firmly 
gripped by jack. blade of 
brass, nickel plated. Screw 
to attach lead wire. No 
soldering necessary. 
N 1500 Cord tip jack. 
Each S 15 

Loop Aerial 
Made entirely of well sea- 
soned hard wood. Com- 
plete with all parts and 
base. Total height of 
loop 36 ". Can be put to- 
gether by anyone in less 
than 5 minutes. 
N2600 Two ft. loop aerial, 
complete $1.15 

Cardboard Tubing 
Only seamless tubing made 
(I.- Inside Diameter. O. 
-Outside Diameter. L. 
-Length). N6600, 3" 
I., 33'1a" O., 7 L....$.30 
N660I, 3%" I., 3%" 
O., 7" L., 5.35; N6604, 
4" I., 4'/" O.. 5" L., 
$.35; N6605, 2%" L, 
3" 0., 2ÿR" L $ 15 

Radio Cement 

Weather resisting. Used 
particularly for cementing 
covered wires. Coils cov- 
ered with this cement 
require no form. Wires 
hold together solely with 
this cement. 
N1750 Cement. 2 -oz. 
bottle $ 56 

"T" Wire Connectors 
This big little article 
solves all troubles when 
making "T" wire connec- 
tions. Made to take 1/16" 
square or round bus -bar 
wire. Can be attached 
with a pair of pliers, 
N2975 "T" Wire Con- 
nectors, 12 for $0.05 

6400 

4400 

Bus Bar Wire 
Square wire, 1/16" x 
1/16 ", already tinned. 
making soldering easy. 
Sold in 2 -foot lengths 
only. 
N6400 Bus Bar, 

$ 05 length 
Green Silk Cord 

Rubber Insulation. 
N4400 Per foot $ 02 

IT 

Series Parallel Switch 

Quick change from one 
circuit to another. Black 
composition knob, niehe 
plated fittings. Blade 
radius 1K ". 
N2950 Series Darallel 
switch - S 25 

Nickel Screws 
Made of brass, nickel 
plated. Flat and round 
head style. Any thread 
up to 10/32 ". 
Price, 3/4 ", 3g ", 'A" 
long, dozen 5 
Price, sizes R" and 1" 
long, dozen $.30 

ace-cobweb Coil 
For Reinartz circuit. 200- 
600 meters. 19 taps. Sire 
4%" 'díam.; 1%" center 
opening. Coil is firm and 
will not fall apart. 
N2650 Cobweb Coil $1.15 
N2660 Coil for panel 
mounting. 225 -600 met- 
ers $1.90 

Phonodapter 
Will fit any phone. Make 
your phonograph a loud 
talker. Fits all phono- 
grapis. Made entirely of 
pure soft rubber with 
bras tube insert. 
N1310 Phonodapter..$.38 

Skinderviken Button 

Famous Microphone for 
Transmitters. Sold al' 
over for $1. This is thy 
genuine article. No imi- 
tation. Smallest and nies' 
sensitive microphone made 
Diameter R ". 
N9895 Microphone..$0.8f 

COMPLETE SET SALE 
Reinartz Receiver Exactly as shown with 

mahogany c a b i net, 
panel, all necessary 
instruments, binding 
Posts and pattern for 
assembling. This net 
can be put together 
by anyone In a few 
hours, You can cover 
1000 -1500 miles eas- 
ily with this set. 
N9988 Reinartz Re- 
ceiver $13.50 

AT REDUCED 
Autoplex Circuit 

PRICES 
Will bring broad- 
cast on loud speak- 
er on single tube. 
Complete as pic- 
tured here. A 1 I 
p arts, including 
mahogany cabinet, 
panel, instruments, 
binding posts, etc. 

i Can be put togeth- 
er in a few hours 
time. 

N9955 Autoplex outfit $15.00 

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- 
pany. N6060 

SPECIAL 
Genuine RICO 2000 
ohm double head set. 
Standard phone with 
6 -foot cord. Tripale 
type. Regular price. 
$4.00. Our special 
price N6060. 

$2.50 
Money back if not 
satisfactory, 

NEUTRO- REFLEX -The Wonder Circuit! 

3 Tubes Do The Work of Five 
500 MILES ON LOUD SPEAKER 

Neutrodyne set. NO NEUTRALIZING CONDENSERS ARE NE 
REFLEX. Uses three 201A tubes. 

Our outfit comprises all necessary par 
TRANSFORMERS; 3 "Pilot low -loss 21 
formers; One "Rasco" Jack; One "Rasco" 
denser ; 3 Bakelite Sockets; 3 "Rasco" 30 -oh: 
Posts; One 7 x 21 Dilectryte Panel; 30 feet 
plates; One set of directions, Blue Prints, 

Here is one of the most talked 
of radio circuits that has been 
produced this year. Why build 
a five tube Neutrodyne receiver 
when the NEUTRO- REFLEX 
will duplicate the results on three 
tubes? This famous circuit was 
developed by Clyde Fitch, and 
was fully described in RADIO 
NEWS for August, 1924, pages 
188 -189. Practically the same 
outfit is now made by one of the 
largest Neutrodyne manufactur- 
ers. This circuit does the work, 
brings in the distance AND has 
the same volume as a five tube 
EDED WITH THE NEUTRO- 

s to build this set as follows: 3 "Rico" NEUTRO- 
?late Condensers ; 2 "Rasco" standard Audio Trans - 
Grid -Leak Condenser; One "Rasco" .001 Fixed Con- 

Rheostats ; One 7 x 21 Mahogany Cabinet; 7 Binding 
Sus Bar Wire; One Base-Board ; 7 Binding Post Name- 
c. Total price of the goods listed $25.83 

OUR SPECIAL PRICE FO 
THIS MONTH ONLY R N5599 $25.25 

The "Rasco" Catalog 
CONTAINS 75 VACUUM 

TUBE HOOK -UPS, 300 
ILLUSTRATIONS, 500 

ARTICLES, 84 PAGES 
All Armstrong Cir- 

cuits: These impor- 
tant circuits are ex- 
plained clearly, all 
values having been giv- 
en, leaving out nothing 
that could puzzle you. 

Just to name a few 
of the Vacuum Tube 
circuits: The V.T. as 
a detector and one -step 
amplifier ; all Armstrong 
circuits ; one -step radio 
frequency amplifier and 
detector ; three stage 
audio frequency ampli- 
fier; short wave regen- 
erative circuits; 4 -stage 
radio frequency ampli- 
fiers; radio and audio 
frequency amplifier ; in- 
ductively coupled am- 
plifier ; Armstrong su 
perautodyne, etc. 

FREE 
A POSTAL 

BRINGS IT 

96.98parkplace 
NewVork 

"PASCO PAYS THE FREIGHT " - 

RADIO SPECIALT COMPANY, 98 PARK PLACE, NEW YORK CITY 
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1934 Trashed 
Factory 

Representatives 
Are Now Entitled 

toWear That 
Butt 

Ozarka 
Four Tube Sets 

As Low as $3950 

tl 
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A Radio 
With Service 
OZARKA radio instruments 

are demonstrated, sold, in- 
stalled and serviced by direct 

factory representatives only.These 
men have been thoroughly trained 
by our own engineerswho designed 
and perfected Ozarka. 

The success of any radio instru- 
ment, like the automobile, depends 
on the quality of service rendered. 

No matter how perfect any radio 
instrument leaves the factory, little 
things may sometimes go wrong. 
You've no doubt learned, by costly 
experience, that the ordinary 
handy man cannot properly service 
your automobile. The same is true 
of Radio. Troubles are generally 
caused by very little things which 
are exasperating to the owner, but 
are quickly corrected by the man who 
is trained on that instrument. 

Today 1934 factory trained representatives are authorized to wear the Ozarka 
button. These men know Ozarka perfectly; more are now being trained; soon 
there'll be one in every town. 

Without obligation to you, the Ozarka representative will set up an Ozarka in 
your home on trial. He won't claim that it is better than others. All he asks is 
the opportunity of letting the Ozarka do its own selling With your own operating 
you must satisfy yourself that it has no equal for volume, tone, distance and ease 
of operation. 

The Ozarka Representative will erect the most effective aerial possible. He 
will teach every member of your family how to receive results from your Ozarka 
which will make you the envy of your radio friends. More than this. he can 
and will keep your instrument working perfectly at all times. Ozarka quality 
speaks for itself. Ozarka prices, quality considered, are low. $39.50 and up. 

Let us send you the stories of Ozarka long distance reception- from many 
people who have heard London and Manchester. England; Cardiff, Wales; Glas- 
gow. Scotland; Buenos Aires, South America; and even Honolulu, H. I. Write for 
free illustrated book No. 200. Please give name of your county. 

Ozarka Offers Real Opportunities 
It is not exaggerating to state that hundreds of thousands of 

homes are waiting for "Radio with Service." 
In other words they are waiting for the Ozarka trained man. 

Already we have 1934 such representatives, and the field is barely 
scratched. Ozarka training is very thorough, intensely interesting, 
and quickly absorbed through study in spare time, by any man 
who is mechanically inclined. 

Three other qualifications are necessary: the desire to better your 
condition, willingness to work, and at least a little capital. 

You may not think that you possess the necessary selling ability. But with 
the qualifications just mentioned, plus Ozarka training, you can and will talk 
convincingly of what Ozarka will do -and you can set up the Ozarka instru- 
ment in the approved manner that insures satisfaction. 

Lack of information is keeping thousands and thousands of prospective 
purchasers from enjoying radio. They think that operating a radio is the job 
of an expert. They fear that their investment in a radio instrument will not bring 
the results they want. 

This situation is "made to order" for the Ozarka man. He has only to let the 
OzarkaReceivingset do its own talking- its results will sell itself -and thus con- 
vince folks that is the set they want. He sells it on the basis of satisfaction 
guaranteed -sets it up all in first class working order- and keeps a supervising 
eye on the installation until familiarity has resulted in confidence. 

The Ozarka Plan offers you more money. more independence. and 
possiblyyour first real opportunity to build up 
a permanent, profitable business of your own. 

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 them- 
selves. 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 im- 
possible to the man who is determined and 
willing to try 

In territory not now covered, the right 
man is wanted. The investment in money is 
small, but investment in time and study is 
considerable. If you are willing to put torch 
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. 

OZARKA, INC., 804 Washington Blvd, Chicago, Ill. 
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For Better Radio 
BY HUGO GERNSBACK 

WHEN we come to analyze radix reception as it is at present, 
we are confronted immediate! by the word interference. 
A first -class set that tunes exc:-dingly sharp is a boon and 
at the same time very elusive. A first -rate set using, for 

instance, regeneration, tuned radio freq ency or the Super- Hetero- 
dyne principle, will tune sharply with certain exceptions. The ex- 
ceptions are due to locality. A set which tunes so sharply that it can 
eliminate any station and bring in anothe at will, may work exceed- 
ingly well in the country and yet give little satisfaction in the city, or 
perhaps vice versa, depending altogeth-r upon locality. So, the 
inherent fault does not lie so much in tl e design of the set, but in 
the location, as already mentioned. An most important, it is the 
broadcast stations which cause most of the interference. 

To give an example, suppose you have an excellent radio frequency 
or Super -Heterodyne set which brings in great distances. Suppose 
you are located in Chicago and you wis to listen in to, let us say, 
WBAO located at Decatur, Illinois. T . is station operates on 360 
meters wave- length which is 833 kilocy les. But if you will con- 
sult your broadcast station list you find that in the country there 
are no less than 163 stations transmittin on this particular wave- 
length. Now, there is a strong chance hat a dozen of these may 
be operating at the same time. It is tr e that some of them may 
be 1,000 miles away. But the very fact hat your set brings in the 
far away station begins to operate to it detriment. The chances 
are that you will not be able to tune in WBAO. As a matter of 
fact you may pick up another station perating on 360 meters - 
833 kilocycles -or you may not be a le to tune in to a 360 
meter station at all, as several of the stations operating at this 
wave -length may be heterodyning each o her. This, in simple lan- 
guage, means they are interfering amo g themselves. A good 
analogy of this would be a dozen piano , standing in a big hall. 
If six out of the twelve pianists were all to strike simultaneously 
the key A flat, it would be impossible for you, no matter how well 
you were listening, to tell which one parti ular piano was sounding. 
They would all come to your ear with t e same sound frequency. 
But suppose again you have eleven of the pianists striking the A 
flat and one among them strikes the I igh C; immediately you 
would be able to pick out that piano from 
Exactly so in radio. 

The trouble in radio today, particular) 
broadcast stations operate either on the 

-wave- lengths separated insufficiently to mak 
how sharp the receiving instrument may t 
future, it will be impossible for such a sc 

operating on practically the same wave-ler 
It is a fact that the shorter the wave -11 

it is to separate the various stations. For 

which high C originated. 

in this country, is that 
same wave- length or on 

tuning easy. No matter 
Ine, either now or in the 
t to separate the stations 
gth. 
ngth becomes, the easier 
nstance WOAW operates 

at 526 meters, 570 kilocycles. In order to preclude the creation 
of interference immediately below and above this wave- length the 
next wave -length at which a station may o, erate must be separated 
from the former by several meters. Thu WCX, 517 meters, 580 
kilocycles, is separated from the 526 -meter tation by 9 meters, while 
the next station immediately above, namel KYW, 536 meters. 560 
kilocycles, had to be separated by a full tel meters. 

011 the other hand the lower we go dow in the wave -length the 
easier it becomes to separate the stations. This is because of the 
fact that the lower the wave, the higher th- frequency in kilocycles 
and when you tune sharply it is not the wa e- length which interests 
us so much as the number of kilocycles by which the stations 
are separated. For instance, station WHA t operates on 222 meters 
or 1,350 kilocycles, while station KFOB 0,-rates on 224 meters or 
1,339 kilocycles. Although the two station are only separated by 

two meters there are eleven kilocycles between the two stations - 
enough to enable a good set to tune in either one of them without 
interference from the other. The further we decrease the wave- 
length the easier it becomes to sharply tune to the various stations. 

For instance, if we could produce and use -and shortly we will - 
say a 4 -meter wave -length, we would find this wave -length to have 
75,000 kilocycles, while at 5 meters we should find 60,000 kilocycles. 
In other words, between the wave- lengths of four and five meters, 
we have a difference of 15,000 kilocycles. This translated into every - 
clay language means that all the broadcast stations in the entire 
world, even if there were 5,000 of them, operating simultaneously 
could comfortably work without interference between the wave- 
lengths of five and ten meters -a startling fact, but true. 

The authorities in Washington already have come to this con- 
clusion and the Department of Commerce will shortly rearrange 
wave- lengths on a different scale. At the present time there are 
more than 500 broadcast stations operating on wave -lengths be- 
tween 545 and 222 meters. Soon this wilÌ be changed to 545 to 
200 meters. While this may help the present situation, the chances 
are that in the distant future all the broadcast stations will be 
operated on waves far below 100 meters. While there is, of course, 
no likelihood of this being brought about immediately, the trend of 
the times is in that direction. 

When Wireless, as it was then called, was young, it was com- 
mon practice to operate stations from 6,000 to 16,000 meters. If 
such wave -lengths had been adopted for broadcasting it would be 
al: ,ost impossible to separate the stations unless their wave -lengths 
were hundreds of meters apart. But we slowly are learning that the 
short wave -length is a step toward the ultimate in efficiency. For 
one thing -and this is quite important -the lower the wave- length, 
the less interference there will be between stations ; but still 
more important, at wave -lengths below 20 meters static is a thing 
of the past. No more crashes in the phones or loud speaker! 
Almost-uncanny quiet reigns in that low region of the wave band. 

Nor is this all. At the present time, as every radio fan knows, 
it becomes almost impossible to pick up a distant station during 
daylight. Not so with the low wave -lengths. With them daylight 
does not seem to affect transmission at all, nor is fading noticeable. 
Recent experiments have been made with a 90 -meter wave- length, 
and European stations came in quite well during the daytime with 
no fading. Station KDKA, Pittsburgh, which has been transmit- 
ting on an extra short wave of 68 meters comes in just as loudly 
during daylight as at night. The same is the case with Station 
WGY which is now broadcasting on a wave- length of about 15 
meters and is covering tremendous distances. It is as vet more or 
less difficult to build receiving sets operating at such low waves, 
but all these things will be solved in short order. 

The writer well remembers, when in his editorial in the February, 
1912, issue of Modern Electrics he first advocated that amateurs 
be allowed to use a 200 -meter wave -length. The amateurs them- 
selves ridiculed the idea and the law- makers in Washington were 
only too glad to assign this low wave- length to the amateurs, be- 
cause the authorities then thought it certain that it was impossible 
to receive and transmit at such a "ridiculously" low wave- length. 
Nevertheless the writer was completely vindicated in the years that 
followed and the amateurs, thrown upon their own resources, had 
to find means of operating at this wave- length. The tremendous 
distances they have covered and are covering every day using this 
wave- length is sufficient proof that it was not impossible. The 
writer feels certain that within the next ten years all broadcast 
stations will operate on wave -lengths below ten meters. 
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Determining Longitude by Radio 

How the Coast 

By C. H. SW[CK 

and Geodetic Survey has successfully employed radio as a means for determ- 

ining accurate longitudes at isolated locations. 

NAVY TRANSMITTING 
STATION SENDING 
TIME SIGNALS 

FOR the past three years the Coast 
and Geodetic Survey has successfully 
made use of the Naval Observatory 
radio time signals sent out through 

the Annapolis radio station in determining 
accurate longitudes both in the United States 
and Alaska. 

The use of radio for determining accurate 
longitudes on land is a new and important 
development in the radio field. Mariners 
have, of course, depended for several years 
upon radio time signals for obtaining longi- 
tude at sea. They have used the audible 
method for receiving the signals and have 
compared the signals directly with their 
chronometers. This method is not accurate 
enough, however, for longitudes on land, 
as a tenth of a second of time is far greater 
than the allowable limit of error for this 
class of work and it is doubtful if the 
audible reception of radio time signals can 
be depended upon even that closely. 

It became necessary to devise some auto- 
matic mechanical method for receiving and 
recording radio signals if they were to be 
used for land measurements. Various kinds 
of apparatus for this purpose have been in 
use in observatories and laboratories for 
some time, but none of them were found 
to be suitable for field conditions, being 
either too heavy and cumbersome to be 
transported conveniently or too delicate and 
complicated for field use. 

At the request of officials of the Coast 
and Geodetic Survey, the Bureau of Stand- 
ards undertook to design the required ap- 
paratus. Dr. E. A. Eckhardt and Dr. J. C. 
Karcher, physicists at the bureau, after 
careful experimentation, finally succeeded in 
constructing a radio recording device which 
has given excellent results. It has record- 
ed the Annapolis time signals as far away 
as Skagway, Alaska, about 3.000 miles. The 
difference in time between Washington and 
Alaska made the regular 10 p. m. time 
signals too early for the necessary star 
observations in Alaska, which should be 
made near the time of the signals, and so 
the Naval Observatory sent out special time 
signals at 4 a. m. while the Alaskan work 
was being done. 

THE APPARATUS 
The new recording apparatus consists of 

a receiving set with a special sensitive relay 
which is operated by the incoming signals, 
which, in turn. operates the pen of a chrono- 
graph and makes a pyramid in the line traced 
on the chronograph sheet. The local chrono- 
meter is also connected with the pen through 
another relay so that it, at the beginning of 
each second, makes another pyramid in the 
line on the chronograph sheet. The result. 
therefore, is a permanent record of a direct 
comparison of the local chronometer with 
the Naval Observatory clock and this en- 
ables the difference of longitude to be com- 

Time signals transmitted 
from the Navy station at 
Annapolis, Md., are picked 
up on a receiver, recorded in 
Alaska and employed to ac- 
curately check the time dif- 
ference between the two 
points, a distance of 3,000 
miles. In this manner time 
locations or longitudes are 
determined. The receiver - 
recorder employed by the 
Geodetic Su vey in Alaska, is 
portable and can be trans- 
ported to any desired point. 
This is a decided advantage, 
as frequent changes in loca- 

tion are necessary. 

puted. A small section of a chronograph 
sheet is shown in an accompanying illustration. 

Longitude is the distance of a point in 
degrees minutes and seconds east or west 
of the meridian through Greenwich, Eng- 
land. The most convenient and accurate way 
to measure longitude is to determine the 
difference in time between some place whose 
longitude is known and the place in question. 
For example, when it is noon at Greenwich 
it is 51 minutes and 44 seconds past 6 o'clock, 
a. m., local mean time (not standard time) 
at the Naval Observatory, Washington, D. 
C. The difference in time between the two 
places is, therefore, 5 hours 8 minutes and 
16 seconds, and this corresponds with 77° 
04' 00" of longitude. 

To measure the difference in the longitude 
of two places it is necessary to make star 
observations to determine local mean time at 
both places, and then to send some signal or 
series of signals which will travel practically 
instantaneously from one station to the 
other to find out how much the time at 
the eastern place is faster than the time at 
the western place. 

It was formerly the practice to transm't 
these signals by wire telegraph or cable 
line or by a combination of the two. This 
required each station to have a temporary 
wire connection with some telegraph office or 
line and so involved considerable expense. 

Now that radio signals are used in place 
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The radio receiver- recorder employed at Skagway. Both the chronometer (under the table) and the radio receiver are connected to relays which 
actuate separate pens on the chronograph. The chronograph is seen at the extreme right of the photo. The relays are to the left of it. 

of the wire signals there is practically no 
restriction in the location of stations. They 
may be placed anywhere the equipment can 
be carried no matter how far from rail- 
roads and telegraph lines. This is a great 
advantage as it makes possible accurate 
longitude determinations on small islands, at 
the tops of mountain peaks, or in the in- 
terior of jungles. 

The tests of the radio method during the 
past two years or more seem to indicate 
that it will give even greater accuracy than 
the wire method. The various relays and 
repeaters in a telegraph line introduce a 
variable lag in the transmission of the wire 
signals -that is, an appreciable time is re- 
quired for the signals to go from one sta- 
tion to the other and this time varies for 
different stations. The only lag in the radio 
signals is due to the receiving and sending 
sets and this lag may be measured and an 
allowance made for it. The speed of travel 
of radio waves through the air is about 
186,000 miles per second which means, of 
course, that the transmission time is 
practically zero although corrections are 
made in the computations even for this 
small amount. 

The radio recorder has been found very 
useful in other lines of work. For instance, 

in measuring the intensity of gravity it is 
necessary to determine the time required for 
a pendulum to make one oscillation with an 
error less than one one -millionth of a second. 
The rate of the chronometer with which the 
pendulum is compared must therefore be 
determined very carefully and accurately. 
Formerly this was done by making star 
observations at each station but now the 

A specimen 
chrono- 
graph sheet 
showing 
how the 
time sig- 
nals and 
the chrono- 
meter read 
ings are 
recorded 
side by 
side. 

enlffi0^Sim^. Wllwu 

chronometers are compared directly with the 
Naval Observatory clock by means of the 
wireless time signals and all the trouble 
and expense of making star observations 
is avoided. 

The radio recorder may also have com- 
mercial value both for making permanent 
records of important messages and also in 
saving the time of skilled radio operators. 

44 

a. 

K 

Clearing the Ether of Electric Power Noises 
AN organized effort is being made by the 

electric light and power companies to 
eliminate electrical interference other than 
radio type, which, of late, is the cause of con- 
siderable complaint from radio fans. A 
sub -committee on radio of the inductive co- 
ordination committee of the National Elec- 
tric Light Association headed by H. P. 
Liversidge has just reported on its investi- 
gations, the results of which are pleasing to 
most of the companies following up com- 
plaints of radiation. 

The committee feels that the power com- 
panies should confine their service activities 
to their own lines and equipment, or such 
as they sell to customers. They are hardly 
justified in tracing causes of radio interfer- 
ence located on customers' premises, it is 
said, although asked to do so in many in- 
stances. Complaints of such interference, 
however, it is recommended, should be 
studied and classified and forwarded to a 
central office for reference, until the prob- 
lems are better understood and the technique 

of locating the trouble is perfected by oper- 
ating companies. The committee believes 
that a special type of receiving stt, satis- 
factory for distant reception on loop aerials, 
should be employed for preliminary observa- 
tions to determine the sources of interfer- 
ance. Experiences indicate that such a set 
combined with a less sensitive outfit, such 
as an exploring coil and audio frequency 
amplifier, will give good results. 

Future recommendations as to activities 
(Continued on page 804) 
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fie I9ife and 944;77k, of Lee DeFores 
PART II. 

HE three years following DeForest's 
graduation from the Mt. Hermon 
Preparatory School and -his entrance 
to Sheffield Scientific School of Yale 

University mark the real growth of the 
elan. Until the latter part of his con- 
cluding year in the prep school, there was 
little evidence he was more than a youngster 
like others of his station and age. The 
opening of new vistas, which came about 
partly through his own questioning brain and 
partly through the stimulus of reading and 
study, brought him to a realization that all 
life's problems could not be solved by the 
simple childish faith taught him at home. 
The chief reason for the "reta, rdation 
of his growth to manhood may be 
partly laid to a lateness in discovery 
of life. 

One of the most potent factors in 
his growth away from the old cir- 
cumscribed view of humanity and 

1 ethical relation and the realization of 
the complete science of the universe 
and life was, paradoxically, a Bible 
essay he prepared during his last 
months at Mt. Hermon. 

As usual, DeForest was stony 
broke. Graduation was only a few 
weeks off and the announcement of 
the bills for it was already out. 
While in the midst of deep con- 
templation as to where the necessary 
funds for graduation might be ob- 
tained, an announcement was made 
to the effect that a prize of fifty 
dollars would be given for the best 
essay on some Bible theme. De- 
Forest saw his chance. He im- 
mediately began work on an essay. 
Following the teachings of his 
father, and noting the worthiness of 
the subject, he began to pray, night 
and morning, for the success of his 
essay. As the contest grew near 
its close. he increased his study upon 
it and likewise his prayers for its 
victory. . 

Imagine the feeling then on 
Graduation Day when the prize was 
awarded not to him but to his dear- 
est enemy, a chat) who, according to 
DeForest's memory did not need the 
money at all and who was no 
scholar; a fellow who ranked low 
in his classes. 

SCIENTIFIC HABITS 

The scientific habit of mind then 
asserted itself. DeForest reasoned 
with himself thus : 

. "God has been given a chance; 
this is an experiment even as a salt 
and an acid in a test tube. I need 
the money badly. My father has 
spent his life in the service of God; 
I have always been devoted to His 
ways, and now, when I am in great need 
for the sake, not of myself, but my father, 
God chooses to grant this prize to one who 
has little- necessity for it. The Bible prom- 
ised me this, if I had faith; and my faith 
was absolute. I must believe that God is 
great and good and will not wilfully cause 
pain and disappointment. Therefore, the 
only conclusion which I may draw from the 
observed facts is that God does not take a 
hand in the regular affairs of man. He 
delegates the running of things terrestrial to 
certain inflexible laws and does not inter- 
fere for special cases, not even for faith." 

From this episode DeForest began and 
built up an entirely new system of life values. 
Before, he had taken pretty much for granted 
what was given him by his father and his 
religious training. With the awakening of 
the first doubtings he found it necessary, in 
order to be mentally honest with himself, to 
construct his ideas and ideals to conform to 
observance and his own logical processes. 
The fight was a long and bitter one. Nearly 
three years were consumed before he finally 
arrived at a philosophy which satisfied his 
mind. Always there was the belief, simple 
and unreasoning, in the religion of his home. 
He had utter faith in his father and mother 
and he knew that their lives had been built 

re -read Caesar, mastered spherical geometry, 
trigonometry, etc. Then on the last day he 
went down to New Haven and took all the 
exams -preliminary and final in three days, 
and passed every one, entering thus without 
a condition. 

Then for his "vacation." He went to a 
small town to sell books again. But only 
until he had saved enough to pay for a short 
visit to the World's Fair in Chicago. 

He was lucky enough while there to get 
a job pushing sight- seers' chairs about the 
Exposition Grounds. This permitted him to 
stay on until the opening of his college term. 

The venture was an enjoyable one and a 
financial success. With his usual precocious 

capacity and desire for learning he 
visited every exhibit and studied each 
new mechanical display. 

New Haven and Yale brought a 
new set of circumstances, a novel 
environment, a foreign view of life. 
The more perfect and beautiful 
physical surroundings and the psy- 
chological effect of attainment of a 
measure of success (he had looked 
forward to Yale for many years, and 
the realization of what we set as a 
success is nothing more or less than 
goal) brought him to a realization of 
forces within himself which had be- 
fore been latent. 

Adversity, that Dean of the School 
of Experience, took a personal in- 
terest in this combative pupil. De- 
Forest's early training had given 
him a queer conception of the world " 

and its forces. He considered nature 
as being entirely against him ; every- 
thing must be won by hard fighting. 
This belief grew out of his early 
teaching which postulated a Devil 
always waiting to devour the unwary 
or lazy. The result, in the end, was 
a pugnacity and a constantly egotistic 
attitude toward those around him and 
to life generally. It gave him a be- 
lief in hard work that prepared him 
for an almost unimaginable amount 
of it. Heredity donated an indomit -' 
able will to this mixture. 

Lee DeForest as he looked at the time of his grad- 
uation from the Sheffield Scientific School of Yak 

University. 

upon a foundation of this faith. As a re- 
sult, all of his questioning into itsvalidity 
made him feel as though he was being dis- 
loyal to them. 

The vacation period intervening between 
his last year at Hermon and his matricula- 
tion at Yale was so filled with interest that 
he had little time to follow up the problems. 

He began the vacation by doing something 
absolutely unheard of in the annals of that 
school. For two weeks, night and day, 14, 
sometimes 16 hours a day, he "boned," 
"crammed," studied like mad for his en- 
trance examinations at Yale. Some of the 
subjects were completely new to him. He 
read three entire new books of the Aeneid, 

HIS FELLOWS 

His belief in the shallowness of 
most human beings left him very ex- 
clusive as to companions. At Mt. 
Hermon he had no friends, as the 
word is ordinarily understood ; and 
at Sheffield the same condition ob- 
tained for the most part of the first 
year. He did not cultivate com- 
panionship- possibly because he had 
not the first idea how, since his early 
life had been spent entirely alone. 
Most all his potential friendships of 
the first years were immediately 

nipped before they had even a chance at de- 
velopment by DeForest's characteristic ex- 
treme righteousness. 

He went about the town with fellows of 
his class but he was not of them. Really, 
he did not understand them at all. When 
romance winked he followed and enjoyed 
himself, only to return home and write of 
the sordidness of stolen kisses and sweet 
vows. When vivacity and jollity held forth 
on the stage he likewise partook deeply, 
only to repeat the formula of self abase- 
ment by writing a criticism of time wasting 
devices. Many such encounters with the 
lighter side of life he essayed to enjoy 
with others, but since he could never take 

Biography recorded by W. B. _Arvin of RADIO Naves, yodel- the personal direction of Dr. DeForest. Copyright 1924 fry E. P. Co. 
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the joy of the occasion frankly, since he 
always considered such enjoyment as a 
crime in violation of his conscience, his 
companions did not have the feeling of a 
community of interest; and since none of 
them were forced into the same battle against 
narrow minded conscience they had no un- 
derstanding of him and hence made no real 
friendship. Consequently, DeForest grew 
more and more into himself, fighting his 
interminable battle for knowledge. 

Since his present observation was so thor- 
oughly opposed to his early training, the 
latter naturally slowly gave way. This proc- 
ess is an interesting development. He dis- 
covered Spencer and Thomas Henry Huxley 
and read them. Naturally, their logic 
sounded much better than the allegorical 
tales of creation given in the Bible. De 
Forest immediately decided against his early 
training and became an adherent of evolu- 
tion. This ushered in a larger problem. 
What about a soul ? His early training had 
been that the soul was the most important 
part of man and the evolutionary studies 
seemed almost to rule it out. In trying 
to correlate the idea of the Soul and Evo- 
lution he evolved some extremely naive ex- 
planations. He would study hours in an 
attempt to find the proper explanation for 
the entry of the soul into the body. 

PHILOSOPHY 
All during the first year at Sheffield, his 

free hours were spent in the reading and 
study of philosophy. His position shifted 
gradually from the faith of his father to a 
rationalistic, scientific one. After the con- 
ception and acceptance of this new position 
in theory a second year was required for 
putting it into practice. By his last under- 
graduate year the change was complete. 
The new DeForest was as foreign to the 
original bumpkin who entered the school 
three years before as quail is to hamburger, 
yet he carried just as strong a belief in 
his new faith as he did in the old and we 
find him preaching for broadmindedness in 
his last year just as heartily as he cried 
for moral reformation in his first. From 
absolute absence of social contact, which 
was his state at the beginning of the Yale 
period, he developed into the normal gre- 
garious human being before the end. 

Never being extremely brilliant, as the 
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The lighter side. At a celebration DeForest put a sky rocket to a very novel use. Joy was 
added to the stunt by the accuracy of his aim. 

word is generally meant, but rather slow 
and deep thinking, there was a sort of mo- 
mentum to his mental power which seemed 
to force him to an inordinate amount of 
work. His one method was to force down 
obstacles by sheer weight of energy and 
work. The ability to take advantage of a 
favorable circumstance, or to use personal- 
ity or "pull" to gain a desired end was not 
in him. Besides, his unflagging self -reli- 
ance and pride -maybe not exactly pride, 
for it was really nearer a complete self - 
dependence bred of his early training - 
forced him to this position. 

Aside from carrying the regular course 
of studies, which was found sufficient to 
keep most men busy, the first year at Yale 
he worked in the psychological laboratory 
as a means of supplementing his allowance, 
made and attempted to market four major 
inventions and several minor ones, carried 
on a reading course in electricity, failed 

(C 
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One of DeForest's first essays in the field of pure electrical science, showing his theory of 
electrical phenomena. 

miserably in one love affair while making 
a success of numerous flirtations, attended 
all the school's athletic games and wrote 
nearly fifty thousand words for his soul's 
sake on his philosophical meanderings. 
Withal he ranked well up in the first divi- 
sion of his classes and was given honor - 
able mention for scholarship in chemistry. 
His ambition was to take the general ex- 
cellence scholarship prize, but German pro- 
hibited. He went to church every Sunday 
and to a student Bible class on Wednesday 
nights, as well as joining in the evening - 
long celebrations which followed every ath- 
letic victory. This extreme activity was a 
characteristic which followed him through 
school. 

FIRST INVENTIONS 

The first Yale invention is noteworthy if 
it was not a success. It consisted of a 
novel method of joining the forks of a 
drawing compass. After conceiving the idea 
he submitted it to paper and then wrote 
the specifications. As soon as it was com- 
plete he sent it to Keuffel and Esser in an 
attempt to sell it. 

The invention was returned in a short 
time with the notation that it was un- 
available since it necessitated drilling a 
hole through the center of the yoke. De 
Forest, upon this decision, promised himself 
never again to attempt invention in a field 
promising so little room for original achieve- 
ment. 

His second invention took the form of a 
puzzle. At the World's Fair, which he 
attended the previous summer, a small for- 
tune was made with such a device and 
DeForest hoped to do likewise. After sub- 
mitting it to eleven firms and having it 
returned unaccepted a like number of 
times he decided that possibly the idea 
wasn't marketable! 

The most pretentious essay of the year 
was the design of a new trolley car system 
submitted in competition for a $50,000 prize 
contest held by a New York rapid transit 
company. For more than six weeks he 
used every spare moment for the perfec- 
tion of his germ idea. He submitted it to 
paper. as before, with an elaborate set of 
specifications, sent it to an expert for criti- 
cism, and waited in agony for the outcome. 
But without making an award the board 
of directors of the company announced the 
contest had been called off. 

(Continued on page 836)' 
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SHORTLY after the Japanese earth- 
quake in the fall of 1923, a non -tech- 
nical friend of the writer came to him 
and asked if the radio vibrations in 

the ether generated by vacuum tubes - might 
not have caused the disastrous earth vibra- 
tions which had just rocked Tokyo into a 
mass of ruins. He thought they might, and 
his question called for a serious answer. 
The writer told him that if there did exist 
any intimate relationship between the two 
forms of vibration, the degree of that rela- 
tionship was still one of the unsolved prob- 
lems of the universe; but that there was a 
possibility of using the vibrations generated 
by the vacuum tube to detect and measure 
the intensity of any earth tremors which 
might occur, and that with an extreme de- 
gree of sensibility. That is, vacuum tubes 
may be used with seismometers to make 
these instruments more sensitive. 

THE METHOD 

Below will be described a method whereby 
this may be done, but before proceeding, it is 
well to explain how earth tremors are de- 
tected, the instruments used for their detec- 
tion and measurement, and the principles 
upon which they operate. 

A seismological instrument is any device 
which is used in the study of earthquakes, 
or in the science of seismology. A seismo- 
scope is an instrument which enables an 
observer to see the effects of an earth tremor 
or a light quake ; a seismophone is one 
which enables an observer to hear the ef- 
fects; a seismograph is an instrument which 
writes down or record the effect of the 
quake in permanent form; a seismometer is 
an instrument used to measure the intensity 
and direction of an earth disturbance. Some 
seismological instruments which are in prac- 
tical use combine all of these into one. 

The problem of detecting an earthquake is 
to mount a material body, such as a massive 
ball of lead, in a way which will allow it to 
remain in a fixed position when everything 
around it moves. Inertia, one of the basic 
properties- of matter, is made use of. It 
is not possible to make the ball of lead re- 
main absolutely in the same position, because 
it must be attached to the earth in some 
way, and when the earth moves, the ball 
will move also ; but by making the mechan- 
ical coupling between the earth and ball very 
loose, it is possible to approximate the ideal 
condition very closely, so that the movement 
of the ball is inappreciable. It is the rela- 
tive movement of the earth and the ball 
which indicates the occurrence of an earth - 
quake. 

A simple form of seismoscope which may be 
used to detect earthquakes visually. 

Vacuum Tube Oscillators 
By J. E. 

öDINt\RY 

SEISMCORt\PH 

The vibrations or earth tremors 
actuate the seismograph as they 
pass. Though the ordinary type 
seismograph is exceeding'y sen- 
sitive, the vacuum tube type is 
more so. It will record earth 
tremors that ordinarily would 
be too weak to actuate the 

mechanical seismograph. 
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The seismograph at 
the American Mu- 
seum of Natural 
History, New York 
City. Earth tremors 
tend to move the 
mechanism in t h e 
center. This slight 
movement is trans- 
mitted mechanically 
to a series of stylii 
which record the 
displacement of the 
earth on smoked 
paper. (Photo cour- 
tesy of American 
Museum of Natural 

History, N. Y.) 

THE PRINCIPLE 
The principle involved may be illustrated 

by an everyday experience in a street car. 
Suppose a man is standing erect in the car, 
with his feet close together. When the car 
starts suddenly, the man tends to remain in 
his original position because of his inertia, 
and consequently he falls towards the rear 
of the car. When the car stops suddenly, 
the inertia of the man keeps him going, and 
hence he falls forwards. If the car should 
turn suddenly at a curve, the man tends to 
continue in a straight line, and consequently 
he falls toward the side of the car. 

The spectacle the man presents in the car 
is analogous to a seismoscope. But if he 
should rest his finger lightly on the dusty 
window, and allow it to trace a curve on the 
glass as he falls backwards or forwards, 
then the analogy would be a seismograph. 
And if he should step on some one's toe, and 
that one should scream, the analogy would 
be a seismophone. 

Violent earthquakes may be perceived 
without the aid of instruments. A person 
may actually feel the shock under him; a 

loose window pane may rattle ; insecure ob- 
jects may topple over ; dishes in the china 
closet may fall and break; the plaster in the 
ceiling may crumble and fall to the floor. 
All these are indications that the ground ha s 
shaken. 

Earthquakes of less violence will not give 
any such indications. Although they are no 
longer dangerous to life and property, they 
are still of immense scientific interest, and 
it is necessary to use sensitive instruments 
to detect and study them. ' 

A simple seismoscope which may be used 
to detect earthquakes just feeble enough not 
to give direct indications of a disturbance 
is shown in Fig. 1. This instrument exag- 
gerates the tilting effect of the ground which 
accompanies an earthquake wave. If the pin 
a, which has a head slightly flattened, were 
placed on the bed plate, it would not topple 
over as the earthquake disturbed the table; 
but when it is placed on the platform fi; it 
topples over Hach more readily. The plat- 
form is placed at the upper end of a long 
rod r, the lower end of which is imbedded 
in plaster of Paris contained in a watchglass 
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Record Distant Earthquakes 
ANDERSON. M.A. 

Any disturbance on or near the crust 
of the earth tends to set up earth 
tremors in the form of waves which 
are transmitted in all directions. 
These waves decrease in amplitude 
as the distance from the source of 

the disturbance increases. 

PENDULUM 

CONDENSER PLATES 

OSC'LLATORS j 

TO AMPLIFIER. 
1) RECORDER 

b. A heavy lead ball Pb is attached to the 
rod to furnish the stabilizing inertia to the 
rod. The bed plate is levelled by means of 
the levelling screws s. As the bedplate 
moves under the influence of an earthquake, 
the rod and the platform at its upper end 
tilt, and the balance of the pin a is upset. 
This instrument merely indicates that an 
earthquake has taken place; but it may be 
arranged so that it will stop a watch and 
thereby tell when the quake took place. 

But an instrument of that type is merely 
a curiosity and is of no value in the study 
of seismology. More sensitive instruments 
are required -instruments capable of record- 
ing and measuring the smallest earth tremors 
whether these be rapid or slow, of local or 
distant origin. 

The more sensitive instruments usually 
take the form of some type of pendulum. 
Fig. 2 shows a simple type in which h is the 
lower end of a long wire or cord and Pb a 
heavy lead weight attached to it. A short, 
stiff rod projects from the lower side of 
the weight down to the point a. Here the 
short end of a lever bears upon the rod in 
such a way that when the pendulum swings 

The vacuum tube 
seismograph. Any 
vibration of the 
earth causes a like 
movement of the lower condenser 
plate, thus chang- 
ing the capacity of 
the condenser 
proper. This in 
turn alters the fre- 
quency of the first 
vacuum tube os- 
cillator, conse- 
quently raising or 
lowering the beat 
note as the case 

may be. 

in a plane at right angles to the paper, the 
lever turns about the fulcrum f, and the 
stylus S at the extremity of the long end 
moves over the surface of the cylinder C. 
This cylinder carries a strip of smoked paper 
upon which the stylus writes the record of 
the movement as the clock- driven cylinder 
rotates. 

This vertical pendulum is free to move in 
any vertical plane, but it is only when it 
moves in a plane at right angles to the paper 
that the full effect of the movement is 
registered on the smoked paper. If it moves 
in the plane of the paper the movement will 
not be recorded at all ; and if it moves in 
any other plane, only the component of the 
motion at right angles to the paper will be 
registered. To get the whole effect of any 
possible movement it is necessary to have a 
second lever mounted at right angles to the 
plane of the paper so that movements in 
the plane of the paper will be recorded. A 
separate cylinder may be used for recording 
the movements of the second lever, or a 
system of levers may be employed to trans- 
fer the two components to the same cylinder 
and record the two side by side. Move- 
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ments occurring in any plane between the 
two principal planes will be shown on both 
the records, and the intensity and direction 
of the disturbance may be determined by 
the relative intensities of the two compo- 
nents. 

At Catano, Italy, is a pendulum of this 
type which consists of a 661 pound weight 
suspended by a wire 82 feet long. The 
ratio of the multiplying lever is 12.5. This 
instrument is especially used to detect the 
tilting of the ground that accompanies slow 
waves originating at great distances from 
the point of measurement. 

The horizontal type of pendulum, illus- 
trated in Fig. 3, responds mainly to hori- 
zontal movements of the frame to which 
it is attached, because it can only swing 
about the line connecting the two pivots and 
move in a horizontal plane at right angles 
to the paper. The heavy weight Pb is held 
at some distance away from the axis of 
rotation by the rod r. A long arm it which 
carries the stylus S extends from the ball 
to the cylinder C. A system of multiplying 
levers may be inserted at h if it is desired 
to make the instrument more sensitive. 

As was the case in the previous pendulum, 
this responds only to movements at right 
angles to the plane of the paper. To get 
movements that occur in the plane at right 
angles to the paper, it is necessary to mount 
another horizontal pendulum at right angles 
to the first. This may be attached to the 
same frame, and a system of levers may be 
employed to transfer the movements to the 
sane cylinder for registry. 

Tilting and lateral displacements of the 
ground are the most important movements 
that accompany earthquakes, but there are 
also vertical shifts. These are small and 
require sensitive instruments for their detec- 
tion. One type of seismometer used for this 
purpose is shown in Fig. 4. It consists 
essentially of a heavy weight Pb suspended 
by a long steel spring. The weight is 
mounted on a lever as illustrated in order 
that the effect of a very long spring may 
he obtained with a reasonable length. By 
adjusting the ratio of the two arms of tile 
lever, that is, the position of the point a 
along the rod r, in relation to the weight 
of the ball and the stiffness of the spring, 
it is possible to adjust the pendulum so that 
its period of vibration is very long, an essen- 
tial condition for sensitivity to slow earth 
movements. 

In practical seismometers the weight of 
the ball may vary from a few ounces to a 
score of tons, and the length of the pendu- 
lum arm from a few inches to a hundred 
feet. The multiplying factors of the levers 
may vary from one to several hundred, 
and the levers may either be mechanical or 
optical. The method of recording the move- 
ments depends on the size and construction 

A more sensitive type of seismoscope taking 
the form of a delicately suspended pendulum. 
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Shield 

Te. 

fig. 5 
Schematic diagram of the two oscillator circuits composing the vacuum tube seismograph. 
Oscillator A is coupled to oscillator B by the coil Lo. It is necessary that both oscillators 

be shielded. 

of the seismometer. In some of the more 
rugged instruments pen and ink are used to 
write on a- strip of paper, or . a metal stylus 
is used to trace the movements, :on smoked 
paper. When optical -ded to mag- 
nify the movements of the pendulum bob, a 
beam of light is employed to make the record 
on a strip of photographic film. This method 
is used particularly with small instruments 
of delicate construction. - 

It is in connection with the detection and 
measurement of the movements of the pen- 
dulum bob with respect to the earth- attached 
frame that the vacuum tube may be used to 
good advantage in seismological work. The 
problem is to detect a very small displace- 

Upper.pivot 
r 

Lower pivot 

fig. 3 
A horizontal pendulum seismoscope. Note the 

delicate pivoting system employed. 

ment and to measure the minute distance 
moved. 

CONDENSER MICROMETER 
Perhaps the most sensitive instrument yet 

devised for measuring infinitesimal distances 
is Prof. Whiddington's vacuum tube ultra - 
micrometer. This instrument consists of two 
very high frequency oscillators which are 
loosely coupled to each other and adjusted so 
that there is an audible beat between the 
frequencies of the two. The oscillators are 
carefully shielded from all outside disturb- 
ances which might affect the frequencies; 
and they are also shielded from each other 
except for the intentional coupling necessary 
to produce the beats. Their construction and 
design are such that the frequencies remain 
as constant as possible with changes in oper- 
ating conditions. 

An illustration of two oscillators that may 
be used is shown in Fig. 5, in which T are 
tickler coils, L oscillating coils, C -1 and C -2 
oscillating condensers, La is a coupling coil, 
C -3 a by -pass condenser, and R are fila- 
ment rheostats. Oscillator A is kept at a 
constant frequency, while the frequency of 
B is caused to vary by the movement it is 
desired to measure, as for instance the move- 
ment of the pendulum bob in a seismometer ; 

and this is done by varying the capacity of 
the condenser C -2. 

The capacity of a condenser made of two 
parallel plates is proportional to the area 
of the plates and inversely proportional to 
the distance between them. Therefore if one 
of the plates moves towards or away 

from the other plate, the capacity of 
the condenser will change; and if that 
condenser forms a part of an oscillating cir- 
cuit, as C -2 in Fig. 5, the frequency of 
the oscillator will change. This change in 
the frequency will appear as a change in 
pitch in the beat note between the two high 
frequencies, and this change in the pitch 
may be accurately measured by comparing 
it against tuning forks or a standard audio 
frequency oscillator which has been cali- 
brated. 

In applying this to the measurement of 
the movement of the pendulum bob of a seis- 
mometer, one of the parallel plates of the 
condenser is fastened to the - earth- attached 
frame and the other to the pendulum bob, or 
to the extremity of the magnifying lever. 
The two oscillators are then adjusted until 
the beat frequency between them has the 
desired pitch, say 1,000 cycles per second. 
Then, if an earth tremor disturbs the adjust- 
ment by producing a relative displacement 
between the plates of the condenser, the 
pitch of the beat note will change. An 
observer listening in with the telephones in 
the second _oscillator will then hear the earth- 
quake as a falling and rising in the pitch of 
the beat note; and for this reason the ar- 
rangement may be called a seismopbone. 

RECORDING INSTRUMENT 
Now if it is desired to record the varia- 

tions in the beat note, a specially constructed 
audio 'frequency amplifier is required. The 
amplifying power of this circuit depends on 
the type of recording instrument used. If 
the photographic method is to be used, very 
little power is required in the output of the 
amplifier, because it is only required to turn 
a tiny mirror, against which a beam of 
light is directed. But if the other forms of 
recording mentioned above are to be used, 
somewhat greater power is needed. 

One requirement of the amolifier is that 
the current in the output be proportional to 
the frequency of the beat current impressed 
on it over a fairly wide range of frequencies 
about the standard selected. For instance, 
if 1,000 cycles per second be chosen as the 
standard, or steady state beat frequency, 
the current in the output of the amplifier 
should be proportional to the frequency be- 
tween 500 and 1,500 cycles per second. To 
bring this about it is necessary to employ 
a special filter, or corrective network, in the 

oscillator 
A 

Oscillator 
ß 

fi/ter- 
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circuit, to suppress the current at one end 
of the given band and amplify it at the 
other. This will cause the displacement of 
the stylus or the beam of light to be pro- 
portional to the change in the beat note, 
and consequently to the displacement of the . 

pendulum bob with respect to the seismome- 
ter frame. 

A few words may be said about the sen- 
sitivity of this arrangement. Suppose the 
distance between the two plates of condenser 
C -2 is represented by .v, the small change 
in this distance produced by an earthquake 
or other disturbance by dx, the frequency of 
the oscillator B by f, and the change in this 
frequency cause by the change dx by df. 

2x cd f 
Calculation will then show that dx = 

f 
or that the displacement of one of the plates 
of the condenser is proportional to the dis- 
tance between the plates and the change in 
the beat note, and inversely proportional to 
the frequency of oscillator B. Suppose then 
that x .01 inch, f = 5,000,000 cycles, and 
that it is possible to read ` df to one cycle 
per second, which is possible under certain 
conditions. Then dx = 2X.01X1 /5,000,000 
= 4X10 -9 inch; i.e., four billionths of an 
inch. Prof. Whiddington actually measured 
a distance of five billionths of an inch. By . 

increasing the frequency of the oscillator,` 
decreasing the distance between the con- 
denser plates, and increasing the accuracy 
with which the change in thé beat note is 
read, the above sensitivity may be greatly 
increased. Then if the condenser plate is 

Fig. 4 
Another arrangement wherein advantage is 
taken of spring suspension and single pivoting. 

placed at the end of a multiplying lever 
which has a ratio of 100, it is possible to 
detect a movement of the earth of less than 
five hundred billionths of an inch, or .000,- 
000,000,05 inch. 

Of course, any attempt to attain such 
sensitivity would be accompanied with enor- 
mous difficulties, mechanical, electrical, and 
thermal. There would be spurious mechan- 
ical vibrations, the electrical oscillators 
would not remain constant for any length of 
time, and there would be changes in the dis- 
tance due to variations in the temperature. 
But for practical purposes such sensitivity 
would not be required, and most of the 
sources of error could be eliminated or com- 
pensated for. 

(Continued on page 831) 

fig. 6 

Audio freer 
Amp /ifiér- 

Record/fig 
Device 

Complete layout of the vacuum tube seismograph. The beat note produced by oscillators A -B 
passes through a filter to an audio frequency amplifier where it is built up sufficiently to actuate 

the recorder. 
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400,000 COPIES OF "RADIO NEWS" 
WITH this issue, RADIO NEWS breaks all records of any 

radio publication. It also eclipses RADIO NEWS' former 
high record. Of the present issue 400,000 copies have 

been printed and circulated. This issue contains 240 pages and 
covers. There are a total of 281 columns of reading matter in 
the magazine, the rest of the issue comprising the advertising 
section. 

This number is the largest in point of size, in point of text, 
in point of advertising and in point of circulation that has ever 
been printed by any radio publication, without exception. 

In order to print this issue it required 530,000 pounds of white 
paper. If stacked on top of each other the 400.000 copies of 
this issue would be sufficient to reach 12,500 feet into the sky, 
an equivalent to the total height of 16 Woolworth Buildings 
placed on top of each other. 

If all the copies were laid end to end in a single row, they 
would reach from New York to Allentown, Pa., a distance of 
75 miles. It took 13 freight cars to transport the paper alone. - 
AND RADIO IS YOUNG YET. If RADIO NEWS has done 
all this in five years, what will it dó during the next ten years? 

Radio News for November, 1924 

The Mcrohone Without a Diaphragm 

Fin-n=1m. . 111'111, 

6 

By NICHOLAS LANGER 

Al new type of microphone functioning on an entirely different principle than the usual form. 
Its construction is, in a manner, similar to the vacuum tube in that it has a filament and a 

plate, though they are exposed to the air. 
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Hum 

A photo of the Kathodophon. No diaphragm is utilized, advantage being 
taken of the phenomenon that air becomes a conductor in the proximity 

of an incandescent element. 

MOST difficulties of constructing a 
microphone capable of converting 
sounds of all frequencies with equal 

exactness are caused_ by the complicated 
properties of diaphragms on which nearly 
all modern microphones depend for their 
operation. For the investigator there re- 
mained therefore two possibilities only in 
the way of improvement, either to make a 
carefùl study of the properties of dia- 
phragms, and to provide some special com- 
pensation for their imperfections, or to dis- 
pense with the diaphragm altogether. The 
latter way appeared to be the more practical 
one. There exists very little doubt that the 
perfect microphone must be looked for in 
this direction. 

Since the sound waves have their actual 

The capacity and resistance coupled speech amplifiers used in conjunction 
with the Kathodophon for stepping up the weak voice currents, in a German 

broadcast station. 

existence in the air the simplest way to con- 
struct a microphone without a diaphragm is 
to make the air itself a conductor between 
the electrodes and to utilize the resistance 
changes of this air path influenced by the 
sound waves. A microphone working on 
this principle is the Glow Discharge Micro- 
phone of Dr. Phillips Thomas, which con- 
sists of a small electric discharge between 
two electrodes separated a fraction of an 
inch from each other upon which the sound 
waves impine. 

Another interesting microphone of this 
class was invented some years ago (1919) 
in Germany by Messrs. H. Vogt, Dr. Jo 
Engl and I. Masolle for the purposes of 
speaking motion picture, which, with the 
advent of German broadcasting, has been 

adopted by the well -known firm C. Lorenz, 
A. G., and developed to a broadcast micro- 
phone called the "Kathodophon" because it 
utilizes the phenomenon that air becomes a 
conductor in the proximity of an incandes- 
cent cathode. 

The Kathodophon (photo) consists es- 
sentially of a small perforated metal tube 
representing the anode and of a pin made 
of a fireproof material, the end of which 
is made flat like a chisel. There is a groove 
in the flat surface. Into this small groove 
a thin platinum wire spiral made incan- 
descent by a battery is placed, the platinum 
wire and its neighborhood being coated with 
a special oxide. There is a potential of 
500 volts placed between the cathode (pin) 

(Continued on page 798) 
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The United States Coast Guard Cutter Haida which played such an important role in assisting the 
round the world flyers and despatching all news pertaining to the advent to the waiting world. 

N an official announcement on the 
World Flight the war department stated 
the purpose of the flight in these few 
but sufficient words : 

"To demonstrate the feasibility with which 
aerial communication may be established be- 
tween the various continents and to obtain 
desired information concerning the opera- 
tion of present type aircraft in various cli- 
mates of the world." 

An Army officer, in close contact with the 
flight, has stated that one of the greatest 
lessons of the flight has been learned upon 
communication. If the Pacific is to be 
crossed as a regular business it is essential 
that better communication be established 
along the Aleutian Islands. Between Dutch 
Harbor Naval Radio Station and Japan there 
is not a single radio station. . 

Radio was imperative and vital to the suc- 
cess of the flight. There were three princi- 
pal reasons: 

First, the planes were hopping from three 
to seven hundred miles on each jump. It 
was necessary to know the weather condi- 
tions along the line of flight. These condi- 
tions had to be known early in the morn- 
ing so that the flight could start as soon 
as possible. - 

Second, if one plane fell during- a hop the 
other planes were to proceed to the nearest 
radio station and drop a note telling about 
the accident. This made it possible to send 
assistance within a very short time. 

Third, publicity. The flight would be of 
little value if the people of the United States 
were not informed of its progress. This 
news was wanted at once by all the various 
news organizations of the country. Radio 
was the means of getting the news out. 

These three reasons caused the radio work 
in connection with the World Flight to as- 
sume extraordinary proportions. Most of 
the radio work through the Aleutian Islands 
was done by the Coast Guard Cutter Haida. 
The traffic reached its height between April 
18 and May 18. 

PLANS 

April 18 found the Haida at Unalaska. 
Three of the planes were at Chignik. Major 
Martin had gone down at Kanatak while 
en route from Seward to Chignik. The 
Algonquin- was assisting him. The other 
planes were expected to proceed to Unalaska 
the first favorable weather. - 

Three planes hopped off from Chignik for 
Unalaska on April 19. Arrangements made 

*Radio Officer, Coast Guard Cutter Haida. 

by the Army Air - Service Advance Officer 
were excellent. Each cannery station, on 
the route, sent notice to Dutch Harbor, giv- 
ing the time that the planes passed over. 
The Haida listened in and was able to give 
each report to the Advance Officer before 
he received the word from the Naval Radio 
Station. 

When the three planes reached Unalaska 
plans were discussed for the work to the 
westward. The hops west of Unalaska were 
from Unalaska to Atka, from'. Atka to Attu, 
and from Attu to the Kuril: Islands. The 
Haida, Algonquin, and Bureau of Fisheries 
Tender Eider, were to be used along the 
hops. Two destroyers, the Ford and Pope, 
were stationed at the Kuril Islands but could 
not leave their assigned positions. 

The section through the Aleutians repre- 
sented the hardest part of the World Flight. 
Distances were carefully calculated. The 
cruising radius of the planes and assisting 
vessels was considered. The radio equipment 
of the vessels was estimated. Definite sta- 
tions were assigned for each hop. The de- 
tails were largely worked out -by- the Ad- 
vance Officer who submitted them to the 
Radio Department of the Haida for sugges- 
tions. He evidently was pleased with our 
ideas as he embodied them in the plan. One 
of the suggestions we made was to let the 
Coast Guard operators do the entire work. 
The Air Service had secured permission for 
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How the Navy Radio 
Helped the World 

Flyers 
By LEE H. BAKER* 

ENSIGN, U. S. COAST GUARD 

Naval Operators to be used wherever needed. 
They were especially to be used at the shore 
station. We believed our operators could 
handle the work and secured permission to 
go ahead. This permission placed the final 
word on making the shore station a Coast 
Guard station in every respect. A splendid 
system of relaying reports was organized. 
Plans were perfected for a search in case 
one of the planes should go down. The 
whole thing was well done and it would 
have been interesting to have seen it placed 
in operation. - The complete plan was never 
used. 

MAJOR MARTIN'S ACCIDENT 

The accident to Major Martin's plane 
upset all calculations. With the assistance 
of the Algonquin he had succeeded in reach- 
ing Chignik. .. He attempted the hop from 
Chignik to Unalaska. =Arrangements for 
the same cannery reports had been made. 
The only report received was from Chig- 
nik, telling he had left: For hours the -Haida 
and Dutch Harbor_ listened in for news. 
The other points had not seen the plane. 
This meant that he had not passed the first 
reporting station; King ._Cove. The plane 
must have fallen between Chignik and King 
Cove. - - 

The Algonquin was in that vicinity and at 
once started a search calling for assistance 
from the cannery vessels nearby. The 
Haida, carrying the Advance Officer, left 
Unalaska to assist in the search. Major 
Blair was left at Unalaska. 

For three days the heaviest radio traffic 
poured in and out of the Haida. False re- 
ports and reports containing no news, direc- 
tions, orders, and suggestions for a better 

(Continued on page 832) 

The plane Chicago, one of the mechanical birds of that memorable group which circled the 
globe under the pilotage of courageous and experienced army aviators. 
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Radio Pictorial 

Left: A special motor car equipped with radio 
apparatus going through the streets of New York 
broadcasting music is the latest. This special 
radio motor car left Chicago last April and is 
touring the country giving street demonstrations. 
The photo shows children listening in on radio '. 

music by the use of 20 sets of ear phones and 
a loud speaker. ©Kadel & Herbert. 
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Right: Few radio enthusiasts are able to 
boast of such a complete assortment of radio 
receivers as adorns the radio room of Peter 
Testan, Jr., of 2123 Troy Avenue, Brooklyn, 
N. Y. Some of the outfits in evidence are 
Super -Heterodynes of several types, Neutro- 
dynes and simple regenerative receivers. A 
switching arrangement makes it possible to 
instantly use any of the sets pictured. 

ñ Fotograms. N. Y. 

Left: A new type of radio car made its appear- 
ance at the Democratic Convention. It was a 
magnificent limousine all fitted with an elaborate 
antenna system on the outside, and sensitive 
radio receiving apparatus inside. It was used 
every day in the vicinity of Madison Square Gar- 
den to permit great crowds on the outside of 
the Garden to hear everything going on at the 

Convention. C Kadel & Herbert. 

L 

Right: Something new in radio sets. Ger- 
trude Dalton and her unique broadcast receiver 
which requires no aerial, no ground and no 
"A" or "B" batteries. It works directly front 
the light socket. The loud speaker is con- 
tained in the right hand section of the cabinet 
It is a three tube set and measures only I by 

18 inches. Q Fotograma, N. Y. 
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Above: "Fighting Bob" LaFollette of Wisconsin, 
Independent Progressive nominee Mr president, seen 
rehearsing parts of his speech before the newly -in- 
vented talking moving picture machine which he will 
use during his campaign. This apparatus was invented 
by Dr. Lee DeForest, the originator of the three ele- 
ment vacuum tube. The pictures and the voice are 
recorded on the -same film. i Henry Miller News 

Picture Service. 

Left: President Calvin Coolidge examining a 
new type of portable radio receiver especially 
adaptable to automobiles. This receiver can 
be used while the car is in motion. © Reny 

Miller News Service. 

Right: This interesting picture 
shows three elephants very much 
taken with a radio set. Mrs. 
Jumbo, on the left, is trying to 
determine from where the sounds 
come, with the aid of her trunk, 
while Mr. Jumbo, on the right, in- 
sists on turning on full power. 

Qe Kadel & Herbert 

_ -_ 
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Above: Col. Is. 'H. R. Green, 11sonllof the late 
Hefty Green, in his miniature electric drive 
runabout which is equipped with a sensitive 
radio receiving set. He uses it mostly for 
picking up concerts from his own broadcast 
station, WMAF, at Round Hills, South Dart- 

mouth, Mass. Q P. & A. Photos. 

Unl,nnlnnt1,1111. nolu .111111111..1111111. 11: 111:1111111,11,:1111 kí'111. 

Above -right: Chief Tony Tommy, re- 
elected to the highest position in the 
Seminole Tribe to serve as chief for 
the next ten years, gets a bit of the 
white man's civilization at Fort Lauder- 
dale, Florida. This is the first time 
the Florida warrior has ever listened 
in and he braves the camera man with 

his squaw and papooses. 
© P. & A. Photos. 
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Above: Major L. O. Gardner, publisher, of the 
magazine "Aviation, on the Mall in Central 
Park, New York City, Speaking to an aviator 
who is hovering, cloud covered, somewhere 

far aloft. l Wide World Photos. . 
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Left: C. A. Weaver of Bar Harbor, Maine, 
the village smith, finds it much easier to do 
his work to the accompaniment of radio music. 
The tap tap tap of his hammer keeps time 
with the melodies. What ho for the anvil 

chorus. Q Fotograms. 
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While his son was making a record- break- 
ing flight in circling the globe by air- 
plane for the first time in history, Jasper 
Smith, Commander Lowell Smith's father, 
sat at his radio almost constantly listen- 
ing for tidings from his son. The photo- 
graph above shows the older Smith at his 
highly efficient radio set keeping watch 

on the air. (í P. & A. Photos. 

; (7)¡ <. e 
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The British Broadcasting Company has erected a 
new high powered broadcast station at Chelmsford, 
England, from which they hope to carry on a number 
of experiments looking toward the improvement of 
general broadcasting. The above photograph shows 
the antenna system of the station towering high 

above the Marconi factory where it is installed. 

Two years ago R. M. 
Holm was not interested 
in radio, then one day 
having nothing better to 
do, he picked up a copy 
of RADIO NEWS at a 
newsstand to read going 
home from work. The re- 
sult of this little episode, 
is graphically shown in 
the above illustration. 
Mr. Holm has become a 
radio fan and a part of 
his collection of appar- 
atus may be seen in the 

photograph. 

Mexico City recently 
enjoyed its first radio 
show. At the left 
may be seen a corner 
of the exposition and 
a number of the 
young lady ushers 
who show visitors 
over the various ex- 
hibits, wearing deco- 
rative loops on their 
heads. © The Gil- 
liam Service, N. Y. 
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Right: Corporal John H. Sadler 
of the United States Signal 
Corps, because of his excellent 
record as a radio operator has 
been assigned temporally to this 
special station which was erect- 
ed for the sole purpose of at- 
tempting the reception of signals 
from the planet Mars. A long 
wave Navy receiver in conjunc- 
tion with a radio frequency 
amplifier and a large loop aerial 
is being employed. The loop 
aerial consists of ten turns of a 
cable composed of twelve wires 
each insulated from the other 
and was designed by Dr. Rogers 
of Underground Aerial fame: 

Henry Miller News Picture 
Service. 
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Above: Professor C. Francis Jenkins 
(right) and his new photographic recording 
receiving apparatus used in an attempt to 
catch messages sent horn Mars. Q Henry 

Miller News Picture Service. 

Above: This- 24 tube radio receiv 
designed by Messrs. Dowding and 
Rogers, English radio experts, was 
constructed for the purpose of attempt- 
ing to pick up any radio signals that 
may be sent from the planet Mars. It 
measures three feet square and an 
ordinary two tube set is shown beside 
it to give an idea of size comparison. 
It can be lifted by two men only with 

difficulty. (c P. & A Photos. 

Left: An enterprising land- 
lord in the Bronx, New York 
City has had steel supports 
of uniform size built on the 
roofs of his apartment houses 
for the benefit of tenents 
who have radio sets. A 
certain amount of space is 
allowed each tenant and all 
he has to do is to attach his 
aerial wire to the mast. The 
photo shows two apartments 
so equipped. © Katie! & 

Herbert. 
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Dangerous Aerials 
By JACK W. MARER 

Radio News for November, 1924 

EALIZING that many lives and thou- 
sands of dollars worth of property 
were endangered every minute of the 

day because of radio aerials dangerously 
placed, City Electrician I. Lovett, of Omaha, 
Nebraska, and the Nebraska Power Com- 
pany . decided on a city -wide campaign to 
eliminate these dangerous havards. 

All radio fans were appealed to through' 
broadcast stations and in other ways, and 
were requested to make sure their aerials 
were not placed dangerously near high volt- 
age transmission lines. 

These warnings went unheeded, and 
shortly following, a man was killed when 
he attempted to repair a dangerous aerial. 

This death resulted in the decision to 
make a _ drive to wipe ont the dangerous 
aerials. The good results were astonishing. 

Omaha has a large number of radio fans 
because the city is centrally located and 
because it is the home of the large broad- 
cast station WOAW. 

Although Omaha is probably the central 
location with relation to raalo broadcasting 
and receiving, it is also the center of the 
storm area of the United States. 

Because of these two facts a city ordi- 
nance was placed upon the statute books 

(Continued on page 742) 

Below: This aerial runs from a tower 
on the roof of a house to a large tower 
on the garage, and is built between two 
service wires. The owner fastened one 
wire to the tower with a porcelain in- 
sulator. Constant rubbing of the _ wire 
against the structure might, under cer- 
tain conditions, set fire to the garage. 

Above: This aerial shows 
how a person who is 
cautious and mindful of life 
and property can construct 
an aerial with perfect safety 
to all concerned. Every wire, 
with the exception of three, 
belongs to the aerial system. 

mm,e!iuum/ / 
Above: As the arrow indicates, this antenna wire is 
wound around a cross arm brace from the pole to the 
cross arm. On the same arm to which the cross arm 
brace is attached are two 2,300 volt fuses. On the arm 
just above this are two wires carrying 2,300 volta each. 
If the high voltage wires should break, they would 
come in contact with the antenna wire. The insulation 
of the antenna would not protect it against the high 

voltage, 
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Right: This forty -foot pole is built of two 
pieces, end to end, of ordinary 2 x 4's 
and guyed with single wires. One guy 
wire passes over and above wires carrying 
2,300 volts. The end of this guy wire 
is fastened to a small piece of pipe, driven 
into the earth. If this wire should break 
at the ground it would drop and come in 
contact with these high tension wires, 
which would mean death to any person 

coming in contact with it. 
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Il Below: This antenna wire runs from a very thin pole, fastened to 
the chimney of the house, to a tree in the rear yard, passing over 
no fewer than nine wires. The wires directly underneath the antenna 

wires are two high tension wires carrying 2,300 volts each. 

111111111101111 

Above: This antenna 
wire is wrapped 
around a bolt con- 
necting the two top- 
most cross arms on 
this pole. The upper 
wires running to the 
pole are two wires 
carrying 2300 volta 
each and two street 
light wires carrying 

6,500 volts. 

Left: This aerial was construct- 
ed by a boy. The antenna wire 
runs from a two -piece stick, 
nailed on the side of the house, 
to another two -piece stick on 
top of the pole in the rear alley. 
The stick at the house is not 
guyed in either direction. The 
stick on the pole is nailed. 
There are no footholds on the 
pole. The lad who climbed this 
pole did so with the .risk of 

losing his life. 

IIf111H111I1111 
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Cent From Heaven 
By ROBERT FRANCIS SMITH 

Radio News for November, 1924 

The Master happens to have hold of two loose wire tads, supposedly on a six-volt circuit. But the short threw in a done of high frequency juice, and the Master gets .a nice 10,000 volt jag on. He can't let go, but he can wiggle, and wiggle he does. 

ONE thing can be said in favor of a 
radio npt -you don't have to crack 
it to see if it's rotten. A Radio 
Nut is all right in its place, but it 

ain't got no business to wander about 
indiscriminate -like. As Abe Lincoln, or 
maybe it was Will Rogers, once remarked: 
"Some people is born actors, others has 
histrionics pushed on 'em, but most of the 
mob is just plain goofs," or words to that 
effect ; anyway, the sentiment is clear. 
Personally, I was born with clog shoes on, 
and Doris, my four -speil brake, was kidded 
into wearing out the boards. But The 
Master ain't got no excuse to offer. 

The Master is a radio nut from any angle, 
but he's a serious nut, which kind is the 
only variety it's safe to annoy. Fond 
parents named The Master Gerard Lawson, 
but folks calls him Jerry, which only goes 
to prove how environment can counteract 
wealth. For The Master has so much jack 
he strains his wrist when he has to clip the 
coupons from his month's crop of gold 
bonds. His cash is in the hands of a board 
of trust -thieves which sends him a quarterly 
statement of how much he's made and how 
much he's gonna get. Thus being relieved 
of life's greatest puzzle, namely, When Do 
We Eat, Jerry devotes his time to science. 
Aside from that, he ain't such a bad chap. 
He's twenty -two, has dark patent -leather 

hair, spectacles to match, a skin you almost 
love to touch and more cuckoo ideas than a 
fly has cousins. Thus he has a lot of long 
green to spend, time to burn and conscience 
to spare, most of which qualities he uses 
while he works. He cajls his joint a 
laboratory, but it looks like a sample room 
in Hades ; there's more fool kinds of rigging 
than I can or would place. Which ain't got 
nothing to do with the loud squawk. 

Me and the dear beloved has been idling 
the summer down here at Brightmere-on-the- 
Deep, doing a lot of things we never done 
before, nor will again. But now it's getting 
towards August, and our professional minds 
turns to "the new act." You see, heretofore 
we has always rode the circuit as a two - 
act, with a sweet -faced sheik to paw the 
tinkle -box. But this season the secretary of 
our treasury decides . we shall give the 
customers a run for their.money by staging 
a production act. 

For the benefit of them what ain't initiated, 
a production act is one of those fancy 
affairs with a lot of scenery, a big cast, and 
occasionally a little talent. We ain't stinting 
ourselves; when the wife is through with 
the scenic artist and producer we have for 
our savings . three silk drops, two cycloramas, 
half a carload of such indispensables as 
imitation peach trees in full bloom, full 
flights of stairs with arched gates at the 

top, and so on, not to mention a five -piece 
jazz band, a female blues- shouter, a specialty 
dancer and six chorus girls, together with a 
suitcase full of costumes. And of course, in 
a small way, ourselves. All of this ain't of 
no particular interest except as it hinges on 
later. 

Well, we rehearsed in New York, com- 
muting to Brightmere -on- the -Deep by means 
of The Master's airplane, he piloting us 
partly for friendship's sake and mostly for 
the chance to stick around and see a lot 
of the ladies of the ensemble. The Master 
ain't no fool, even if he is sort of one -way 
in respect to humor. But I sees he's got a 
crush on one of the girls, and knowing he's 
really innocent, I tips him off. 

"As friend to friend," I advises, "lay offa 
Millicent. She's a charter member of the 
S. L P." 

"What do you mean ?" he asks. "Si I. 13.-" 
"Sisters of the Itching Palm," I explains. 

"She's one of these two -by -four girls." 
"A two -by -four girl ?" he repeats, all 

brain cells missing fire. 
I smiles. "Yeh. Meet her at two, by 

four you're broke." 
He don't get it, as I expected, . but live 

and let live is my motto, so The Master 
stays with us. The big idea begins to crack 

(Continued on page 726) 
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Radio and a New Political Era 
By J. GEORGE FREDERICK 

Today the political speaker does without his physical motions, puts a bit more pep into his words and holds his audience of many million 
citizens who, with their headphones or loud speakers give serious consideration to his words.. Radio has made this possible and it is superior 

to the old way by far. 

00K for a new era in American _ 

politics. 
Radio will be the transforming 

agent. 
I am not trying to throw a new bouquet 

at the radio field -I am speaking, as an 
economist and writer ; I am coldly visualiz- 
ing the situation as I find it. 

What are the facts? First, that to a 
deplorable degree the foundation principle 
of American political life has fallen foul of 
modern high -speed civilization -with the re- 
sult that scarcely more than 50 per cent. 
instead of 80 per cent. of our voters vote. 
The old New England "town- meeting" has 
been proclaimed by more than one wise 
political economist as the ideal political or- 
ganism, because it brought voters into per- 
sonal touch with candidates and issues. Per- 
sonal contact of some sort is fundamental 
in our political functioning, because the 
substitutes for such personal contact are too 
dangerous -too full of bias; too remote to 
keep alive voters' interest. 

We have traveled a long way, however, 
from the old New England town meeting, 
to our political harm. Progress and civili- 
zation's complexity have forced us away 
from it. Our cities are too big for town 
meetings ; we have had "ward meetings" 
instead. We have become too busy with 

'the high -speed business machine to have 
much energy left for political fore- 
gathering. Our life has become too compli- 
cated, the demand on our time too great for 
the old -time political methods, and so we 
have Tammany and kindred organizations. 
Those who think about our political life have 
been much disturbed by our tendencies to 
ignore political things. Just what, such peo- 
ple ask, are we drifting to? 

Into this situation comes radio; its com- 
ing, like all big things not casting its 
shadow before, and causing no ripple on the 
political surface- -until the two big national 
party conventions of this year. 

It is doubtful if any great invention - 
steamboat, cotton gin, telegraph or telephone 
-ever made such a broad, resounding splash 
from one end of the country to another, as 
did radio in connection with politics. The 
full significance of the situation is not even 

yet clear to all. Radio practically made an 
old fashioned New England town- meeting 
out of the entire country, from lumberjack 
and miner to the millionaire yachtsman sit-. 
ting on his deck in Newport Harbor. More 
significant, perhaps, even thdn this, was the 
fact that women and boys and girls sat in 
at this town -meeting, and got a more graphic 
lesson in "political science" than any of their 
dull text books ever afforded. The naked 
mechanism of party rule, of sectional preju- 
dice, of log- rolling and political buncombe, 
heroism and inspiration were all exposed to 
the nation, precisely as it was in the olden 
days in Massachusetts when the farmers for 
miles about came, hitched their horses, 

The former purveyor of 
political jargon had the ad- 
vantage of displaying aw- 
some gestures which, in 
synchronism with his silver 
tongued words, put his 
points across -but to a very 

small audience indeed. 

talked matters over and otherwise partici- 
pated. 

Through radio has come something of a 
revival of the innate political idea of the 
American democratic principle, something of 
the old cracker -barrel spirit of argumenta- 
tion and competitive zest. 

The campaign leading up to election day 
will put radio to test for political service- 
ability to a degree nothing else has ever 
been tested; not even the newspapers or 
the telegraph. We have conducted poli- 
tics in America in recent generations by 
newspaper, by printed word ; and it has not 

(Continued on page 792) 
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Oscillations 
By WILLARD WILSON 

Radio News for November, 1924 

_ l . ?^ - 

I suggest merely that special phonograph be used which are connected to alarum dock. Every two minutes Hon. clock shall pull highly sen- sitive trigger which starts phonograph which are placed near microphone as thusly shown. 

To Editor of Radio News which are very 
edible usental feed for hams, fans, and other 
radio infected pepl. of globe. 

dfost Dcar. Sir: 
Since having been attacked by radio fever 

also,. I have became extremely aware of 
many pepi. whi-ch continually radiate huge 
talk about many broadcast announcers which 
do not give ultimate service, in pepl's idea. 

Many fans, Hon. Sir. (which am.I also) 
seem to un- appreciate gigantic benevolence of 
broadcast stations in even sending out dish - 
wash music -as such broadcasters receive no 
remunerating for same, but do it only for 
benefit of radio fans. 

Such ingratitude in hearts of listening 
public are a source of unmodulated squeal - 
back in my mind, which at times are unable 
to be shielded from radiation to public. Oh, 
Hon. Sir. how pepi. crave huge amt. of 
everything for nothing! 

Such complaints, however, I are glad to 
admit are most commonly out- putted by few 
fans which have became afflicted with 
horribly efficient disease of DX. As paper, 
also time are very limited. I will attempt 
to amplify only one stage of such complain- 
ing. 

Namely : huge amt. of DX martyrs raise 
continual howl about announcers, operators, 
etc. which do not give call letters often 
enough. 

"How," they yell squeakily, "can we tell 
which station is spouting, unless they give 
call letters after each sing -sing, speech, 
and other piece of program? 

"You are unable," I admit glibly. "But 
why should you wish to hear such =amusing 
thing as this: `this are station WOW,' or 
`station KUF signing on,' Is such thing 
what you listen on radio for, or do you 
desire occasional music, talk, jazz, etc. from 
such ?" 

"Gah !" they blast uneasily. "But if we 
search for great period of time for distant 
station and hear faint squeak of music, we 
wish to hear where such are coming from. 
As poet once chuckled, `DX lends enchant- 
ment to the ear.' And we will remain en- 
chanted if station which we hear does not 
give call letters so we can tell where such 
are located." 

Such fans, Hon. Sir, mantain with great 
amplification that each stn 'tion should be 
forced to give call letters of self after 
each number. Others have became so far 
gone in last stages of DX that they wish 
call letters announced forth at beginning, 
middle, and also end of each number on 
program! 

Typical ideal of . DX hound would be 
announcers of each station merely giving 
call letters of such, repeated over and over 
for long periods every night. But that are 
impossible, and as a few pepl. remain which 
desire to hear occasional music, etc., as well 
as call letters, it are unprobable. 

Radio announcers, as pepl. do not suspect, 
are sometimes human. Consequently, they 
do not greatly enjoy shouting forth all even- 
ing' that this are station BVD, etc. Also 
they may occasionally become enthralled with 
sweet soprano or dance girl which are on 
program, and thusly forget to gargle forth 
call letters as numerous as desirable. 

Yet, it are the very darn, Hon. Sir, to 
tune in with vernier care a Hon. station in 
great distance, and them have such fade 
before it are announced by call. I know, 
because I have done such a great amt. of 
times! 

I was unintending to tell you that I were 
afflicted with DX also, but it has became 
escaped, so I will admit it. I are in ad- 
vanced throes of disease, and therefore have 
evolved following useful plan. Namely: the 
phonograph. 

"Curses !" you whoop gratingly. "Do you 
mean to drag out delapidated phonograph of 
broadcasting's infancy and give all programs 
of scratch- scratch records ?" 

"No," I thunder, with mild voice. "Heaven 
and the President of U. S. forbid!" 

I suggest merely that special phonograph 
be used which are connected to alarum 
clock. Every two minutes Hon. clock shall 
pull highly sensitive trigger which starts 
phonograph which are placed near micro- 
phone. Each station shall have one phono- 
graph record made with announcement of 
their call letters on such. Thus, even if 
manager of station forgets to whoop 
occasional spurt of call letters. phonograph 
alarum will do it for him with huge memory. 

Persons which happen to be singing, talking, 
yelling, 'etc. for entertainment of radio 
public, may pause for short section of time 
while such announcement are gargled forth 
from phonograph lungs. Station announcer 
may also take one drink while such an- 
nouncement are made for him, thus saving 
piece of his wind. 

If, however, they desire to continue song- 
sing music, such are extremely possible and 
will not interfere with phonograph an- 
nouncement. Talking machine should be 
placed very close to microphone, thus giving 
good volume to two minute call letters which 
are whooped out automatically. 

Such plan, Hon. Sir, are no doubt cor- 
rect solvation of complaining DX dog. Hon. 
phonograph will save lungs of salaried sta- 
tion announcer, and also make more often 
and regular yell of station call letters. Such 
plan will cost each station merely price of 
having one record made, and will last for 
=definite amt. of weeks. 

This invention are gave by me to radio 
public without fee, and may be used with 
no ones permish. 

I wave ancestral hand to you and indict 
myself as yours for more numerous call 
letters. 

CHIN CHEW CHOW 
Shanghai, Ariz. 

A LETTER FROM MAH JONGG 
To the Hon. Editer RADIO NEWS, which 

says a mouthful genelly! 
Deer Ser : 

In Aug. Radio News, page 179, Hon. 
Chin Choo Chow have exaggerated how 
greedy sing -sing writers and other news - 
ances crave cash for Hon. copywritted songs 
broadcast from stations of huge sighs and 
demented, thusly additionine unpopularity of 
sons, which, he expire, radio fans should 
pay if any. This are unjust. Do we wish 
to here copywrited sqwalls sung by Hon. 
Saxyphone ? No! I admonish 

I are not ailyenister, yet can prove all pop. 
crazy which insist Hon. payment should be 
made by tyrannied tuners -in, a wrong which 

(Continued on page 79o) 
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And One Instance When It Played An Important Role 

TKE 

a map of the South Pacific 
earch diligently in the little splashes 
f color and fine print sprinkled over 

the region south of the Equator, and 
you may find "Samoa Islands." Itt latitude 
14 south and longitude 171 west they lie. 

The entire group is rep>;esented by a dot no 
larger than the -o in Samoa. Unless your 
map is large, you may : not find Apia, the 
capital and commercial center of Western 
Samoa, a metropolis of almost 2,000 people. 

The little dot grows into two colonies 
of three large islands and several smaller 
ones. 

Tutuila, the largest of the American group, 
is a mountainous island with the best har- 
bor of the South Seas. A Governor ap- 
pointed by the President of the United 
States resides at Pago Pago, making laws 
and administering justice to the 8,000 Samo- 
ans who live under the American flag. He 
is, also, the Commaiadant of the United 
States Naval Station. In the harbor of 
Pago Pago is a modern radio station, NPU, 
which communicates with San Diego and 
Pearl Harbor. If you are fortunate, the 
South Pacific Fleet may put into Pago Pago 
from one of its cruises. Your heart will not 
swell with pride as the fleet steams through 
the opening. It has not been commissioned 
to inspire wandering Americans with patri- 
otism ; it has been chosen for the more 
prosaic work of carrying supplies to the out- 
lying stations and towing vessies in dis- 
tress. The fleet is a sea -going tug. 

BY QUINCY F. ROBERTS 

A few miles west of Tutuila we come to 
the larger islands of Upolu and Savaii, ad- 
ministered by New Zealand under a man- 
date from the League of Nations. 

NEW ZEALAND'S ISLANDS 
At the eastermost end of Upolu towards 

Tutuila is Aleipata. The world's travel 
lanes pass the point of the island. Steamers 
from Australia, Japan, America and Europe 
pass by on the horizon without a ripple in 

the peaceful life of the village. Communi- 
cation with Apia is by,boat. 

FATHER DUMAS 

Father Dumas, a frail little Frenchman, is 
the parish priest at Aleipata. He is -con- 
sulting engineer, watchmaker, and medical 
adviser to the community, as well as con- 
fessor to his flock. Not content with bis 

many duties he has taken up -the study of 
radio. He has a regenerative receiver and 
a two stage audio frequency amplifier. In 
Samoa he is known as the "Killer of Coco- 
nuts" due to the fact that he cut the tops 
of two trees for his aerial. His wireless 
experiments led to the filing of serious 
charges against him. The Samoans of his 
district attribute a recent hurricane to his 
antenna. They are satisfied that the mys- 
terious box that buzzes like a hornet, sings 
and talks brought the storm from heaven 
down on their heads. 

One evening I was idly listening in to 
the press fróm New Zealand. Apia radio 
'acknowledged, the press then began calling 
ROB very slowly. I hurriedly reached for 
a pencil and took down the following 
message: - 

"Inform post office telephone line down 
three miles from Apia. DUM telegraphs 

(Continued on page 789) 

Two views of a portion of Pago 
Pago where tropical breezes blow. 
through banana and cocoanut 
palms making a noise like ocean 
waves having broken on the beach; 
where nature shows all her splen- 
dor in riotous colors ; where the 
sun's rays wither leaves, flesh and 
sometimes souls ; storms release all 
their fury; in short where every-. 
thing is beautiful one moment and 

ugly the next. 
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How to Build a Crstodyne Receiver 
By THE STAFF OF RADIO NEWS 

ii simple form of èxperimental Crystodyne iver the circuit of which is adaptable to a 
number of different tuning systems. 

A front view of the completed Crystodyne receiver. The crystal detector is mounted on the upper center section of the panel. The four pole double throw cam switch to the right and below the condenser knob and dial is employed to switch from the audio frequency teat circuit to the radio frequency or reception position. 

THE receiver described in this article 
is an experimental model built in the 
RADIO NEWS Laboratories for the 
purpose of further investigation with 

the Crystodyne, or oscillating crystal, system 
of reception. In it are embodied the same 
elements as in the experimental type described 

in a former issue but arranged according to 
the usual method, on a panel and baseboard. 
By means of a key switch of the four pole 
double throw type an audio frequency dr- 
cuit may be connected across the crystal de- 
tector for the purpose of finding a sensitive 
spot on the zincite crystal. The telephone 
receivers are connected across the audio fre- 
quency choke when the key is thrown on 
the test position and a whistle is heard in the 
telephones when a sensitive spot is found on 
the crystal, showing that it is oscillating. 

To receive the incoming signals the key 
is then thrown on the radio frequency posi- 
tion and the variometer and condenser ad- 
justed until the desired signal is tuned 'in. 

The only delicate adjustment in such re- 
ceivers is the finding and keeping of a 
sensitive spot on the crystal. It is necessary 
to avoid as much as possible, vibrations when 
tuning and it is advisable to mount the 

Fig. 3. In tats carried out in the Radio 
News Laboratories with the Crystodyne oscil- 
lator radiating a wave of S00 meters, it was 
possible to obtain one twentieth of a milli- 
ampere of rectified current when the pick -up 
coil L2 was three inches away from 

detector on sponge rubber or to devise some 
sort of elastic suspension to support it. It 
is also necessary to select a detector capable 
of staying adjusted after a sensitive spot is 
found on the zincite crystal, otherwise the 
least vibration knocks it out of adjustment. 

Before mounting the crystal in the detec- 
tor cup several samples should be tested in 
a temporary mounting made with a clip in 
which the various pieces of crystal may be 
clamped for the purpose of testing them on 
their different faces. Once a sensitive crys- 
tal is found it may be permanently secured 
in the detector jack by means -of screws or 
setting it into Woods metal. 

It is possible, as explained in previous ar- 
ticles, to obtain regeneration, by adjusting 
the resistance connected in series with the 
potentiometer. To receive continuous waves 
this resistance should be adjusted so as to 
let the crystal oscillate to produce a beat 
note. The potentiometer is in this set con- 

X 

Fig. 1. The diagram of the experimental set shown on the photographs. Various tuning units may be used by connecting them at points XX in this diagram. Fig. 2, on the right, shows a loose coupled circuit which may be used with a long aerial. 
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nected across part of the battery only as 
it has been found that this provides a suffi- 
cient voltage variation and reduces the con- 
sumption of current through the .potentio- 
meter winding. 

It is possible to use the outfit described in 
this article as a separate oscillator which 
may be coupled to an ordinary crystal re- 
ceiver or non -oscillating vacuum tube .re- 
ceiver to pick up C.W. signals. If the set 
is used for experimenting we would suggest 
that the various circuits shown in the last 
issues of this magazine he tried on this 
Crystodyne receiver, as some of them may 
prove more efficient than others, depending 
upon the conditions under which this set is 
used. Fig. 2 shows how a coupled circuit 
may be connected to the crystal circuit it- 
self by changing the connection at point XX 
of the circuit Fig. 1. 

No constructional details are given for the 
assembling of this outfit since various appa- 
ratus may be used for the construction and 
especially since the outfit may be arranged 
for experimental purposes in so many differ- 
ent ways. 

We have tried this oscillator for trans- 
mitting and found that signals may be heard 
within a short distance. When coupled to 
a receiving circuit, such as shown in Fig. 3, 
a rectified current of 1 /20th of a milliampere 
was obtained with a coupling of about 3 inches 
between the variometer of the crystodine 
oscillator and the tuning coil of the receiv- 
ing circuit. We are at the present time in- 
vestigating the possibility of the zincite oscil- 
lator for the purpose of transmitting con- 
tinuous waves over greater distance and we 

Back view of the experimental set. In this picture the numbers 
refer to the following parts: 1, variometer; 2, condenser; 3, 
potentiometer; 4, series resistance; 5, jack; 6, choke coils; 

7, iron core coil; 8, .005 mfd. condenser. 

,ffI.ttnbut,.. ttomm.m.,.mmun.mM mmu«,m..mnmolmultum umditmo,.m.,,,...,,,,,,,, 
1,,,,,11111,11,,.1,,.,,u,,,,,,,11.,1,,,1,,,,,,,,,,,,,,,,,111,,,1,,,,,,,,,,,,,,,,,1111,1,1,,,,,,,,,,,,,,,,,,,1,,,111,1V 

IMPORTANT 
NOTICE 

AU the Articles On the 
Crystodyne System Are 
Fully Copyrighted and 
Should Not Be Reprinted 
Without Giving Full 
Credit To RADIO NEWS 

Another circuit which may be used in the 
set shown above. 

shall in time inform our readers of our 
findings. 

The staff of RADIO NEWS is now investi- 
gating the effect of light, heat and of a 
magnetic field upon the crystal while in op- 
eration and we hope to be able to present 
to our readers the results of these experi- 
ments in future issues of this magazine. It 
is needless to say that we will welcome any 
communication from experimenters investi- 
gating oscillating crystals. 

THE COLLEGE OF THE AIR 
"The only regular college course in the 

world which is given by radio -enroll in 
it. 

That was the cry that went out last year 
when the Kansas State Agricultural College 
started its "College of the Air" course, and 
it is still more lusty this fall as the an- 
nouncement of the new and larger course is 
issued by the Extension Division of the col - 
lege. 

Interesting information on subjects rang- 
ing from law to the beef cattle industry, 
from the feeding of babies to the writing of 
business letters will be broadcast throughout 
the school year. Lectures are given Mon- 
day, Tuesday, Wednesday, Thursday and 
Friday evenings for four semesters of eight 
weeks each during the next school year. 

The first semester starts October 15. 
Monday and Tuesday evenings are devoted 
to lectures on agriculture; on Wednesday 
evenings the engineer has his innings. How 
to build the house and landscape the 

(Continued on page 846) 
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Radio In New Zealand 

Station 9DCP, owned and operated by H. M. Degolier, London, Wis., The aerial, a four wire inverted L with caged lead -in, is supported by a 100 -foot steel tower at one end. The counterpoise 14 wires in fan shape, is 20 feet above ground. The C.W. transmitter employs two 50- wafters in the 1DH circuit, using rectified A.C. on the plates.- The phone set employs a 500 -watt oscillator, 50 watt modulator and a 5 -watt special amplifier. The receiver is a Kennedy set. - 

BEFORE February, 1923,- the way of 
the "ham" or the "bug" in New 
Zealand was a hard one. No ama- 
teur transmission was allowed at 

all and tube sets were not allowed un- 
less the owner could read code. In spite 
of these hampering restrictions, however; a 
good many enthusiasts were . doing good 
werk in the way of reception. - The regula- 
tions which were issued at the above time, 
however, put radio on a popular footing and 
there was at once a boom in the trade. 

It may be - interesting to you to mention 
the regulations and to " see how they com- 
pare with the American position. To begin 
with, every receiver is licensed, the fee being 
five shillings ($1:25) per annum. Then- 
take good note of this -the - single circuit is 
absolutely forbidden and to use one is to 
risk a .fine of f10 ($50). Its loss is not 
mourned by anyone, for the ether is kept 
free from "birdies" and it seems that just . 

as good, if not better, DX is accomplishd 
with the 3- circuit. Then again, there is no 
common wave for broadcast stations, differ- 
ent wave -lengths being allotted to towns be- 
fore any stations are built there. At 14 of 
the Iarger towns stations may be built with 
an output of one -third kilowatt. These oper- 
àte on a wave band of from 260 to 380 
meters. This may seem- rather narrow, but 
stations with near -by wave -lengths are situ- 
ated at opposite ends of the country. The 
same applies to the wave- lengths from 
190, to 250 meters which are allotted to 
19 of the smaller towns. 

- Stations built 
at these places may put 250 watts into 
the. antenna. _ 

There are at present eight stations in opera- 
- 

tion, which- cover the country quite well, 
as DX of 1,000 miles on one tube is regu- 
lar work here, many people getting the two 
stations in Sydney, Australia, on one tube. 

Here, by the way, some of you ought to 
get a map out and convince yourselves that 
Australia and New Zealand are two separate. 
countries. Australian enthusiasts have their 
sets sealed so that they can receive only one 
station, for which service they must pay. 

However, to return to New Zealand, where 
we have a much better system, as you see, 
these stations are nearly all owned by radio 
dealers, or groups of dealers. The present 
stations -range . in power from 15 watts to 
500 watts - output. The only station now 
using the -whole 500 watts is 4YA, Dunedin. 
This is a very efficient station and has some 
good DX reports from Australia. It is 
proposed in the near future to start a broad- ' 
casting company which will operate 500-1 
watt stations in the four main cities, Auck- 
Iand, Wellington, Dunedin and Christchurch. 
This will be a non -profit organization, sub- 
sidized by. the, Government out of the license 

'fees, which will probably be increased 
slightly. - 

Reception of American broadcast stations 
is becoming quite common. KGO especially 
is easy to receive on .good single tube sets. 
KPO, KHJ and WJAZ have - also been re- 
ceived by the writer on one C -299 Many 
BCLs with two or three tubes- get other 
Pacific coast stations, one gentleman having 
a list oi, 14 American stations. Not bad 

Station 50G, owned and operated by 0. S. Kelly. Oklahoma City, Okla. The . transmitter uses four 5 -watt bottles and crowds 80 watts into a six wire cage aerial, covering 2.100 miles with C.W. and 1,500 miles on voice, on 150 -176 meters. The receivers is of universal type covering waves from the Hams' to 30,000 meters. This set has picked up - Nice, France, Hawaii, WNP Mexico City and others of like distance. It will be recognized as a Super - Heterodyne. It is of special design, however. 
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for those coupled tuners that have all the 
energy losses, eh, you single- circuit fiends. 
The distance from New Zealand to the 
Pacific Coast of America is just over 6,000 
miles, The best DX so far, and incidentally, a 
world's record, is the reception of telephony, 
voice, from Eiffel Tower, France, by the 
government operators at Awarua, in the 
south of New Zealand. This was received 
several times at 6 o'clock in the morning. 

However, to leaverthe BCLs and to get to 
the Laws. Up to now we have . had two 
grades of amateurs, Grade I and Grade II. 
The first grade are allowed to use up to 
50 watts (output), while Grade H, whose 
exam. for license is easier, have used up to 
5 watts only. It is now proposed to have 
one type of license only, granting the ama- 
teurs a wave from 130 to 190 meters in- 
stead of 140 to 180 . meters as at present. 
As has been continually demonstrated by 
lists of "Calls Heard," etc., since the first 
account of Mr.. Ralph Wade's reception of 
.American amateur signals, many other peo- 
ple are now logging numbers of them. Mr. 
hell, 4AA, of New Zealand also has a re- 
port of reception of his signals in America. 
Unfortunately he did not log all his trans- 
missions the night in question so unless some 
other "Z" ham heard him call CQ at the 
time mentioned, this cannot be verified. 

No spark transmission whatever is allowed. 
as far as amateurs are concerned, in New 
Zealand, so our Hams do not have, your 
spark QRM. The chief interference experi- 
enced is Nature's own model, static, although 
broadcast harmonics can, at times, be very 

'annoying. There are at present only about 
50 licensed amateurs, but the number is 
increasing all the time. Several amateurs 
transmit slew code for half an hour several 
nights a week, in order. that BCLs may 
learn it if they. wish. This idea is a very 
good one and is much appreciated by many 
who are thinking of getting transmitting 
Iicenses in the near future. American tubes 
are used by most of the transmitters, some 
of the lower .powered of . whom are now 
using 201A tubes in place of. 5 watters, 
owing to filament economy. The little C -299 
is a great favorite as a detector. It may 
be seen by what has been said in foregoing 
paragraphs that much good radio work has, 
been accomplished in reception of American 
Hams, but transmission records are good 
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Station SMF, owned and operated by Floyd L. Thompson, By City, Texas. The transmitter 
(phone only) employs. four 5 ratters, two as oscillators and two as . modulators: The plates 

are supplied from a 500 volt motor- gene.ator.The set puts 2.3 amperes into the antenna. Mr. 
Thompson states that he has eliminated the carrier wave and consequently it is impossible 
for his transmitter to take part in any heterodyning party. Note the glass encased receiver. 

too. Many even of the lower powered sta- 
tions work with "Aussie" (Australia) regu- 
larly. 

A. great feature of radio work in New 
Zealand is that the Government, so far, has 
been very sympathetic with both Hams and 
BCLs. The Government station VLW, at 
Wellington, is shortly to use only I.C.W. 
during broadcasting hours. The Government 
has also been very good in the way of 
granting amateurs special permits, etc. 
Here are some of the world's records held 
in Ne* Zealand, to show what good work 
is done. 

List of World's Records held in New 
Zealand 

1. Reception of telephony . from Eiffel 
Tower, France, by Government operators. 

2. Reception of English amateur 5AU by 
Z1 AC, Mr. Spack-man. 

Station 2CPQ, owned and operatd by John C. Phipps, Brooklyn, N. Y. The transmitter 
employs a SO wafter in a Hartley tuned counterpoise-ground circuit. Plate current is secured 
from an Acme 200 watt transformer. The receiver is of the three circuit type and covers wave 
bands pf 150 to 415 meters and 290 to 925 meters. 2CPQ has been heard' in 23 States 

and Canada. 

3. Reception of CW from Australia 2CM, 
1,200 miles, by Z4AA, Mr. Bell, when trans- 
mitter input was only .00375 watts (15 
volts, .25 millamperes). The instrument 
with which the input was measured were 
afterwards checked and found correct within' 
10 per cent. The meter readings were 
taken by disinterested observers. 

4. Z2AC, Mr. A'Meara, of Gisborne, 
worked CB8, Buenos Ayres, a distance of 
over 7,000 miles. 

5. Loud speaker reception of KGO with 
small loop aerial using 8 -tube Super- Hetero- 
dyne. Distance, 6,000 miles. Reception reg- 
ularly done by Mr. I. Levy of Wellington. 

6. More consistent reception of both ama- 
teur and broadcast stations over . a distance 
of 6,000 and 7,000 miles is accomplished by 
New Zealand amateurs than by any others. 

Amateur Stations Authorized 
to Use Short Wave -Lengths 

To all Supervisors of radio : 

Effective this date 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 metres, provided application 
is made by the owner of the station, which 
station must be . prepared to use the wave- 
length or wave -lengths requested. 

The use of continuous wave telegraphy only 
will be permitted on wave -lengths other than 
150 to 200 meters, and the antenna circuit 
must not be directly coupled to the . trans- 
mitting circuit. 
. Silent hours . will not be required of 
amateurs while using the wave -lengths with- 
in 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 authoribed to use the band of wave- 
lengths from 105 to 110 meters in addition 
to the wave -lengths within the bands 
authorized for general and restricted 
amateur use where the special amateurs are 
engaged in conducting tests with Government 
or commercial stations. 
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Station 9CHC, owned and operated by H. M. Johnston, Spencer, Iowa The transmitter em- 
ploys four 5 wafters in a modified Hartley circuit. Plate voltage is supplied by a 550 volt 
motor- generator. CW radiation on 150 meters is 2 amperes. Heising modulation. is employed 
for fone and an R.CA. choppr for I.C.W. The receiver is a three circuit and a Reinartz, 

both mounted in the same cabinet. Both coasts have been worked on C.W. 

General, restricted, and special amateur 
stations will be permitted to use the entire 
band of wave -lenghts 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 develop- 
ment taking place in radio communication, 
and the bands of wave- lengths authorized 
may be changed whenever, in the opinion 
of the Secretary of Commerce, such change 
is necessary. 
Approved- 

J. Walter Drake, Assistant Secretary of 
Commerce. 

D. B. Carson, Commissioner. 

WASH DAY C.W. 
By PAUL M. BARNES 

Much has been said, and a great deal 
written bearing on the absorption of energy 
by imperfect dielectrics in the field of the 
antenna system. A recent. experience of the 
writer may serve to point out the extent 
to which such absorption exists and may 
contain a hint to other amateurs. 

Each Monday, following my usual daily 
custom of coming home to lunch, with a 
few minutes for DX work while awaiting 
its preparation, my signals were reported 
weaker than usual and the range of my 
station was considerably decreased over my 
daylight work on other days. This was so 
consistent as to offer a puzzle and a deter- 
mination, on my part, to solve it. 

Examination of the filament voltmeter and 
plate milliammeter readings showed that the 
current consumption was normal, which dis- 
proved a theory .I had evolved that the 
power supply must be low on Mondays due 
to the excess load drawn by neighborhood 
washing machine motors. 

Considerable thinking failed to bring to 
light any reason for such a phenomenon 
and as a last resort, I went out and gazed 
carefully at my antenna system. All was 
shipshape, and I thoughtfully started to re- 
turn indoors when, with my thoughts far 
from my surroundings, I unexpectedly en- 
countered a wet sheet, drying on the line. 
An idea! My wife, following the usual 
popular Am erican fashion, washed on Mon- 
days and the yard was hung full of wet 
clothes. I used no counterpoise, and the 
laundry hung directly under my antenna 
system. I endeavored to call back passages 
from authorities dealing with absorption 
and so meditating, requested my wife to 

aid science to the extent of removing all 
of the washing temporarily, which she did. 

With the removal of the wet clothing and 
a comparison of signal strength with a 
brother amateur in a near -by town, by pre- 
arrangement, the difficulty was cleared up 
and the fact definitely established that the 
introduction of the large area of damp laun- 
dry between the antenna and ground re- 
sulted in a surprising loss of range for my 
station. 

Not being able to persuade my wife to 
eliminate the washing of clothing altogether, 
I've followed the alternative course, and 
now refrain from attempts at daylight DX 
on Mondays! 

NEW QRA'S 
6SCC -- Raymond Kridler, Box 204, 

Rivera, Calif. 

1CV- Joseph Corish, 18 Prospect Hill 
Ave., Somerville, Mass. All crds QSL'd. 

IDP- Thomas H. Bell, 36 Warren Ave., 
Pawtucket, R. L 

9ECA- (re- assigned) Leo W. Knaust, 
Granby, Mo. 10 watts CW. Pse QSL. 
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4VB- IJlmer G. Turner, Jr., 923 4th 
St., E. P., Columbia, S. C. 15 watts 
CW. and Fone. QSL's appreciated. 

3RS-3CKC-E. Kampf, 817 14th St., 
N. W. Washington, D. C. All crds 
QSL'd. 

4UC- (ex -2CUZ) Donald B. Whitte- 
more, 925 Grandview Ave.; Seabreeze, 
Fla. 100 watts D.C.C,W., 155 m ,. 

7MF -(re- assigned) Harold D. DeVoe, 
1310 W. Main St., Medford, Ore. 50 
watts CW. All crds answd. QRK? 

7LS -(re- assigned) Earl Oliver, 701 W. 
Jackson St., Medford, Ore. 50 watts 
CW. All .crds answd. QRK? 

5ARI -Meade Johnston, Tuscaloosa, 
Ala. All crds answd. 

9QQ -M. R. Johnson, 7816 Carpenter 
St., Chicago, Ill. 5 watts CW. QSL's 
appreciated. All crds answd. 

2CLN -Myron B. Skraly, 1734 Weeks 
Ave., Bronx, :New York. QSL's appre- 
ciated. Wave aprox. 85 meters. 

6BGV- (re- assigned) Jack Lutts, 6551 
National Blvd., Culver City, Calif. All 
crds answd. 

300 -Bert Carmosir, 1654 N. Marshall 
St., Philadelphia, Pa. Gld to get reports. 
All crds answd. 

5APB --Roy Leach, Honey Grove, 
Texas. 10 watts CW. and Fone. Will 
QSL all crds. 

6BX -A. Binneweg, Jr., 524 Fairbanks 
Ave., Oakland, Calif. 

9BPW -Lyman Nylander, 2305 West 
5th St., Duluth, Minn. All crds answd. 

SAPP -- Ernest O. Ross, 6713 Ave. 
J, Houston, Tex. All crds answd. 

5AQL- Brodie E. Cain, 715 N. Elm. 
St., Denton, Texas. 

CORRECTION -The call of the port- 
able station owned and operated by 
Harvey B. Davenport, 1631 North 61st 
St., West Philadelphia, Pa., was publish- 
ed in the August issue of RADIO NEws 
as 3APP. It should be 3AAP. 

(Continued on page 812) 

The amateur station owned and operated by Augusto J. Pereira, Pernambuco. Brazil. The 
transmitter employs one 5 watt tube. Plate voltage is secured f-om "B" batteries. Absorption 
modulation is employed for fone work. The receiver of the Honeycomb coil type has a wave- 

- length range of 350 to 20,000 meters. A 6 -wire fan shape counterpoise is employed in 
conjunction with the transmitter. All of the apparatus is home made. 
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Loop Antenna Transmission 
BY MARVIN S. OLSON 

Enough cannot be published on loop transmission. In the future this or a similar system will 
no doubt be employed by the majority of amateurs for special work. Directional transmitters 

may some day be a necessity if traffic is to be handled. 

THE use of a loop antenna for trans- 
mitting purposes has been ostracized 
by the general amateur fraternity on 
the ground that only very short dis- 

tance communication is possible with it. 
While, this is undoubtedly true at the 
present time, it must be remembered that 
the field of loop antenna transmission is in- 
deed a fertile one, which will yield much in 
experimental and research work. It is the 
belief of the writer that future experiments 
will reveal the wonderful possibilities of the 
loop as a means of effective directional com- 
munication. 

If loop antennae were used in connection 
with low power C.W. sets for local trans- 
mitting, a great deal of the amateur's in- 
terference would be obviated. This fact 
depends upon the directional transmitting 
and receiving properties of the loop. There 
is no necessity for the use of high power 
in communicating with a station 
within a radius of a few miles. A 
low power loop outfit could be macle 
to accomplish this work, thus mini- 
mizing interference. Not only would 
interference be lessened, but new dis- 
coveries concerning the loop as a 
radiator would he macle. 

A METHOD 
The most satisfactory method of 

producing high frequency alternat- 
ing current in a loop antenna is to 
use the entire loop as the inductance 
of an oscillatory circuit. The loop 
may be used as only part of the in- 
ductance, but this will introduce un- 
necessary losses, and the results will 
not he as good as those obtained 
when the whole loop is used as the 
inductance. 

Fig. 1 represents the loop trans- 
mitting set used in the experiments 
carried out at station 9AAG. It will 
be noticed that electrostatic coupling 
is used for oscillation generation. 
Condensers Cl and C2 each have a 
maximum capacity of .0005 mfd. A 
grid leak and grid condenser are not 
necessary as long as the plate volt- 
age is kept below 200, but when the 
voltage is raised above this amount 
they will be found necessary. The 
tube is a regular five- watter. 

If rectified A.C. is used, a 250 turn 
radio frequency choke, wound on a 
cardboard tube approximately three 
inches in diameter, should be inserted 
in the positive high tension lead. 

The loop was built along the lines 

Fig. 2. An excellent indoor transmitting loop 
aerial supported from the four walls by strong 

cord and insulator. 

of general practice, being rectangular in shape 
and having seven turns of No. 14 D.C.C. wire 
wound on a frame with four -foot sides. 
This gave the loop a fundamental wave- 
length of about 176 meters. The actual 
transmitting wave -length may, of course, 
be varied by changing the capacity of con- 
densers Cl and C2, which are of the variable 
type, or by varying the number of turns 
on the loop. 

With a plate potential of 90 volts and 
a plate current of 4 milliamperes, a range 
of two and one -half miles was obtained. 
However, the directional characteristics were 
not as sharp as was expected. 

It was then decided to change the size 
of the loop and vary the number of turns. 
In doing so, the turns of the loop were 
carefully spaced in order to obtain a high 
inductance with a low distributed capacity. 
Too high a distributed capacitance would 
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`r ̂EXPERIMENTER 
has come back! If you are one of the one hundred 
thousand readers of the old ELECTRICAL EXPERIMEN- 
TER, you will no doubt be glad to hear that the 
EXPERIMENTER iS coming back BIGGER AND BET- 
TER THAN EVER. Beginning with the Novem- 
ber issue PRACTICAL ELECTRICS has been changed into 
an entirely new kind of magazine entitled 

THE EXPERIMENTER 
In this magazine, which has been greatly enlarged 

in point of contents, illustrations and circulation, 
you will find an entirely new treatment of radio 
entitled- 

EXPERIMENTAL RADIO 
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Nothing but experiments, written by the foremost 
radio authorities, also a monthly editorial by the 
writer. A fine roto - gravure section to brighten up 
the magazine. But best of all for you radio readers, 
is the big radio section of over twelve pages of some _ 

fifty radio experimental articles -and mind you, 
NOTHING BUT EXPERIMENTS. 

See page 732 for list of radio articles of the new 
EXPERIMENTER and be sure to reserve a copy from 
your newsdealer before the issue is sold out. 

THE EXPERIMENTER will be on sale at all news- 
stands October 20, 1924. 

HUGO GERNSBACK 
Editor. 
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render the use of short wave-lengthsimpos- 
sible. 

Three turns of No. 14 D.C.C. wire spaced 
a quarter of an inch apart were wound on 
a six- foot -square loop. Using this loop 
with the same plate potential as before, the 
directional effects were much sharper, and 
the signal strength increased. This led the 
writer to conclude that the design of the 
loop had a great deal to do with the results 
obtained. Therefore, give this item careful 
attention, and do not be afraid to experi- 
ment. 

As a word of caution to those who may 
desire to experiment with portable loop 
transmitters aboard some moving vehicle, 
be sure that the loop wires are strung 
as rigid and tight as possible. Failure 
to recognize this fact will result in a swing- 
ing wave which will spoil the reception. 

Fig. 1. Schematic diagram of the loop trans- 
mitter used at 9AAG. Absorption modulation 

is utilized when phone is desired. 

For those who may want to try 
radiophone transmission, Heising 
modulation is recommended, although 
mediocre results can be obtained by 
the use of loop modulation. If the 
latter method is used, one turn of 
wire strung around the inside of the 
loop and connected to the microphone 
will give satisfactory results. 

RADIOPHONE USED 
Using the hook -up shown in Fig. 1 

with loop modulation and a plate 
voltage of 500, a range of ten miles 
can be relied upon for voice trans- 
mission. The C.W. telegraph range 
will be approximately twenty -five 
miles. These ranges are quite con- 
servative and can easily be duplicated 
or even exceeded by a little careful 
work in designing the apparatus. 

Do not forget that a good receiv- 
ing set has much to do with the suc- 
cess of your experiments. A com- 
mon single circuit regenerative re- 
ceiver with two steps of audio fre- 
quency amplification in connection 
with a 135 -foot single wire aerial 
was used in the experiments just re- 
lated. Although this gave fairly 
good results, the writer believes a 
loop receiving outfit having two or 
three stages of radio frequency and 
one or two more of audio frequency 
amplification would give superior 
results. 

It must be remembered that the 
loop antenna's radiation is almost en- 
tirely electromagnetic. Hence the 

receiving set should be one which is highly 
sensitive to electromagnetic rather than 
electrostatic field variations. A loop receiv- 
ing outfit is therefore desirable, since it re- 
sponds almost entirely to the electromagnetic 
variations. 

CONSTRUCTION OF LOOP 
Perhaps it would be advisable to give a 

few suggestions concerning the construc- 
tion of the receiving loop. So many articles 
on this subject have appeared in this and 
other radio periodicals, that only a few of 
the main factors will be considered here. 

An important thing to be remembered in 
the construction of the loop, is that the 
greatest signal strength generally occurs at 
a wave -length of approximately two times 
the fundamental of the loop. Bearing this 

(Continued ois page 774) 
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A 100 Watt Master Oscillator Transmitter 
By JOHN E. FETZER, A.M., [.R.E.* 

The description of an excellent C.W. and phone transmitter that bears all the ear marks of a 
commercial product. Electrical efficiency has no been overlooked or sacrificed for the sake 

of good appearance. Rather, the set was designed to include both. 

I 
Tis not unusual in these unsettled days 

to pick up a radio magazine and find 
the worn -out combination of words, 
"Knock -Out Set." In other words, the 

writer of such an article wishes to con- 
vey the impression that he has discovered 
the secret, has found the one set that super- 
sedes all others. I sometimes think we 
have in the radio world many modern 
"alchemists" who are still trying to prac- 
tice alchemy and transmute baser metals 
into gold. While I do not wish to belittle 
the original thinker, I do have the right 
to expect the truth when I read a descrip- 
tion of an outfit. 

Therefore, I must conclude that the set 
described in this paper is not a "Knock- 
Out." ' There never was a transmitter built 
which could not be improved. I do say, 
however, that a set of this type is well 
worth consideration on the part of any 
transmitting amateur who wishes to keep 
abreast of the times. 

MASTER OSCILLATOR 
In the first place, why is the master oscil- 

lator type of transmission so advantageous? 
There are probably three good answers. 
First, inasmuch as the master oscillator de- 
termines the wave frequency, the signals 
transmitted do not swing. Second, the 
wave can be controlled superbly, and last, 
the amplifier tubes are able to use all the 
power supplied to their plate circuit. This 
is because the efficiency of the circuit is 
high, owing to the fact that the grid losses 
are supplied by the master oscillator. 

Figs. 1, 2, and 3 show the front, back, 
and side veiws of the complete set, designed 
and constructed by the writer. Fig. 4 

shows the complete circuit diagram. The 
Hartley oscillator circuit is used. This con- 
sists of the 5 -watt tube, V. condensers, C 
C and C:, also inductance L,. L, was con- 
structed by using a 5 -inch bakelite. tube, 
wound with approximately 30 turns of seven 
strand No. 22 copper wire. It may he 
seen in Fig. 2 and Fig. 3 at the extreme 
bottom of the transmitter. It is arranged 
with clips so as to permit variation of both 

*Chief Engineer Station KFGZ 

Figs. i and 2 show 
the front and rear 
views of the 100 watt 
master oscillator 
transmitter built by 
the author. The two 
SO watt tubes are 
seen mounted near 
the top of the panel. 
Note the neat ar- 
rangement of the ap- 
paratus. A large in- 
sulating strip mounted 
on the rear of the 
baseboard contains 
the necessary binding 
posts for outside con- 
nections. No termin- 
als are placed on the 

panel proper. 

plate and grid inductance. This is for the 
purpose of securing effective regeneration by 
means of plate and grid high frequency ex- 
citation. C. is a 43 -plate variable condenser 
connected directly across the inductance. 
This condenser forms the oscillation circuit 
which determines the wave -length of the 
master oscillator. This capacity is plainly 
visible in Fig. 3 and is the left dial control 
in Fig. 1. It has been the experience of 
the writer, in order to secure a steady wave, 
minimum inductance and large capacity must 
be used. The blocking condensers C. and 
C, must have a low power factor and be 
of mica construction. Their capacity should 
be large enough to have a low reactance at 
the working wave -lengths. A capacity of 
.002 mfd. is approximately correct for ama- 
teur waves. R. is two 5000 ohm grid leaks 
in series, making 10,000 ohms which was 
found high enough to hold the heat of the 
plate in the 5 -watt tube to a dull red when 
the key is down. Of course, when the key 
-is up the oscillator should be practically 
cold. R, is shown in the bank of leaks in 
Fig. 2. L. is a single layer radio fre- 
quency choke which is shown in Fig. 3, 
center shelf, beside L,. L, is identical to L 
located on the same shelf. L, is identical 
to Le, shown at the left, center shelf, Fig. 
2. It is recommended, however, that L. and 
L, be replaced with single -layer coils, as 
concentrated inductances invariably have 
high enough distributed capacity to by -pass 
sufficient radio frequency to make the choke 
ineffective. A good single layer coil can be 
constructed by winding 250 turns of No. 28 
cotton covered copper wire on a 3 -inch tube. 

The high voltage for the plates is fur- 
nished by a 1,000 -volt direct current 
generator, G. This generator is driven by 
the motor A, from the 110 A. C. line. G. F. 
is the generator field and R. the generator 
field rheostat, which permits regulation of 
the generator voltage. As to the filter ar- 
rangement, Cl, is a 2 mfd. condenser and L. 
is a 6 henry choke. While these values are 
adequate for this particular circut, they may 
not he effective under other arrangements 

than the one employed. The motor -generator 
is not shown, it being installed at a distance. 
The choke L. is shown in Fig. 2 at the 
bottom right and in Fig. 3 . directly at the 
bottom. The choke shown is not a 6 henry 
choke but a smaller commercial type. 

THE OSCILLATOR TUBES 

The oscillator tube V. receives its plate 
current from the same source as the 50- 
watters. However, the voltage must be re- 
duced from 1,000 to 500. A large com- 
mercial grid leak will serve well. One of 
these leaks will dissipate about 60 watts of 
energy continuously or 100 watts inter- 
mittently. The plate resistance of a 5 -watt 
tube is approximately 4,000 ohms. If the 
plate voltage is to be equally divided be- 
tween the tube and this resistance, that is, 
500 volts on the plate and 500 across the 
resistance, the resistance should have a value 
of 4,000 ohms. However, the difference be- 
tween 4,000 and 5,000 ohms seems to be 
negligible and works out very well in 
practice. This leak is indicated at R. and 
is shown in Fig. 2, in the bank of leaks. 

M. is a 0 -500 milliammeter which shows 
the total amount of current drawn by the 
amplifiers and the oscillator tube. As a 
matter of protection to the meter it is ad- 
visable to move it to the negative side of 
the high voltage line. M, is a 0 -5 ammeter 
which indicates the aerial reading in amperes. 
M. is a 0 -15 A. C. meter for indicating the 
filament voltage on either the 50 -watt tubes, 
which is 10 volts, or the 5 -watt tube, which 
is 7.5 volts. These voltages must be ad- 
hered to if the proper life of the tubes is 
obtained. In fact, operation at voltages a 
little less than specified will greatly prolong 
their life. All that is necessary to take the 
readings of the tubes is to throw switch S. 
in position 1 to measure the 5 -watt tube and 
in position 2 for the 50- watters. S, is shown 
in Fig. 1. It is the middle switch of the 
three located in the center of the panel. 
Consulting Fig. 1 further, the meter at the 
top is M the one at the right center is M2 
and at the left center, is M,. 
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FILAMENT HEATED BY A. C. 

A. C. is used on the filaments for economy 
and prolonged life of tubes. It is well known 
that the life of the tubes is greatly length- 
ened by using A. C. on the filaments, be- 
cause one half of the filament is not over- 
loaded as in the case of direct current. The 
transformer T with P and S, the primary 
and secondary, can be seen in Fig. 2 just 
behind the 'master oscillator inductance. C, 
and C;,, two by -pass condensers, are shown 
across the secondary of the transformer, 
but really are not needed if the center tap 
on the transformer secondary is located at 
the exact center of the winding because there 
will be no effective inductance between it 

and the ends of the secondary- coil. Notice 
that the center tap is grounded. 

Two rheostats R, and R, are used to re- 
duce the voltage from the secondary- of 
transformer T, to the desired 7.5 volts for 
the 5 watt tube, which is indicated on Al,. 

Ro regulates the primary of the transformer. 
R. R., and Re are all standard commercial 
rheostats. Ra and R. are shown at the bot- 
tom of the panel, Fig. 1. Switch S,, when 
closed, puts both the transformer and motor- 
generator into operation. Owing to the fact 
that the generator is a little slow in starting; 
the filaments of the tubes are lighted before 
the plate current is applied. This précaution 
should always be taken. Never apply the 
plate voltage before the tubes arc lighted. 
1 f it is donc, the result, in time, will be 
disastrous to the tubes. S. is seen in Fig. -1, 

the switch located at the centre bottom. 
Switch S, is the 110 A. C. line switch and 
is shown in Fig. 2 at the middle left. 
rt POWER AMPLIFIERS 

Two 50 -watt tubes, V, and V, are used in 
parrallel for the power amplifier. They may 
be seen in Fig. 2. The oscillator tube is 
in the center on the sanie shelf of the same 

Fig. 3. Side view of the 100 watt transmitter. 
A11 instruments except the motor generator 

are mounted in this unit. 
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Schematic wiring diagram of the complete 100 watt transmitter. The Hartley oscillating 
circuit is employed in this circuit. A relay- operated key is used for code work. Switches are 

provided for changing from C.W. to Phone. 

view. All three tubes may be seen through 
the peep -holes in Fig. 1. C;, and C, are 
each .002 mfd. of the mica type and are 
located by the side of the two 50- watters 
in Fig 2. A full view of C, may be seen 
in Fig. 3. L; is 15,000 ohms, three leaks 
in series. These are shown in Fig. 2. 

The keying of the transmitter is clone 
through a relay R, which may be seen in 
Fig. 2, shown at the bottom, on the left. 
As shown in circuit diagram the relay is 
inserted in series with the grid -leak. By 
this means the power amplifier is completely 
blocked when the relay is open. The con- 
tacts of the relay are shunted with a .002 
mfd. condenser C,0. This affords protec- 
tion for the tubes as it decreases the pos- 
sibility of leakage. The key K, operates 
the relay through battery, B, when switch 
S, is in position 1. When this switch, shown 
in Fig. 1 at the right center, is thrown in 
position 2 the contacts on the relay are 
shunted out and the microphone is cut into 
the magnetic modulator, circuit M. M. The 
same battery, B. is used to furnish the 
microphone current. Switch S, must be 
open for telephony and closed for telegraphy. 
S, is shown in Fig. 1, left center. The 
magnetic modulator proves very satisfactory 
for phone work, however its being embodied 
in this installation is only incidental and is 
used only for local communication. The 
magnetic modulator is shown in Fig. 2, im- 
mediately above the choke coil. 

L, is shown in Fig. 2 and Fig. 3 at the 
top of the set. It has 25 turns. C, is 
identical to C previously mentioned. This 
is shown in Fig. 2, the right dial control. 
A shows the antenna and G the ground. 
The dimensions of the bakelite panel are 27 
by 36 inches. The hase is solid oak and 
supports the panel through screws at the 
bottom and the cast iron brackets as shown 
in Fig. 2 and Fig. 3. Fig 2 shows at the 
bottom, the binding posts, located on a 
bakelite strip near the edge, in order to 
make convenient as well as short connections. 
At the top of L, is shown another row of 
posts, for aerial, ground, etc. 

TUNING 
All connections must be as short as pos- 

sible, have good insulation, and be free 
from had wiring and high resistance. 

The tuning of this set is much easier than 

the self- excited systems. In order to find 
the proper place for the plate clip on L,, 
bring the master oscillator and power`ampli- 
fier into normal operation with full plate 
voltage. Then hunt for the position on the 
oscillation transformer where the heat from 
the plates of the vacuum tubes is low. Also 
where a low plate current obtains. Try this 
adjustment until this condition is obtained 
over a wide range of wave- lengths. How- 
ever, the plate current should not exceed 
a tenth of normal value, when making this 
adjustment. ' 

The antenna tuning is very critical. The 
whole antenna system must be brought to 
resonance with the wave determined in the 
master oscillator circuit. This will be done 
by proper adjustment of C, and antenna 
clip on L,. Resonance will be indicated 
when maximun radiation is obtained as 
shown by \I, and by a wavemeter reading 
at L, as compared with a similar reading 
at L 

This matter of radiation is perhaps the 
most deceiving problem in amateur radio. 
With this type set it is not uncommon to 
find high radiation, but low efficiency. This 
may he caused by proper ratio of turns on 
the oscillation transformer but too few 
turns used in both plate and aerial inductance 
circuits. Also too low a grid -leak resistance 
would cause such a result. If the output 
is low and the efficiency high the cause is 
probably a high resistance antenna or wrong 
adjustment of both plate and antenna clips 
on L,. However, a low antenna current is 
always had when operation is essayed below 
the fundamental of the antenna. The cur- 
rent in this case may be just a small fraction 
of that obtained above the fundamental, but 
with this condition, greater signal strength 
and greater range are the almost. invariable 
result. 

The writer has had experience with master 
oscillator sets both in amateur and broad- 
cast work and can state without question, 
that this type of transmission is certainly 
wonderful as compared with some of the 
self -excited systems and that real pleasure 
is derived from its beauty in perfection. , 

However in building a set of this kind 
one must be a firm believer in the motto 
that "ze'orknnan.shifi is craft and accuracy 
is law." 
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A Cascade Regenerative Receiver 
By THE STAFF OF RADIO NEWS 

¿In unusually sensitive type of receiving set employing rather a unique system, cascade regener- 
ation. Efficient design has eliminated the critical adjustment characteristics usually manifested 

in sets of this form. 

Front view of the completed receiver. Nos. 1 and 4 are the radio frequency and detector regenerative con- 
- trols respectively. Nos. 2 and 3 are the condensers, tuning- R.F. and detector coupler secondaries. No. 5 is 

R.F. rheostat and No. 6 is the detector rheostat. No. 7 indicates the jacks. 

ANEW idea in radio frequency ampli- 
fication is applied to this Cascade 
Regenerative Receiver. In practical 
form it has been. tried and has given 

excellent results. The two tubes used as 
radio frequency amplifiers and the regen- 
erative detector givé approximately the 
same results as four stages of radio fre- 
quency amplification. The set is no more 
difficult to tune or control than an ordinary 
receiver and at the same time is exception- 
ally stable. 

The idea is comparatively simple. The 
plate current of the first tube is fed back 
through the tickler, giving regeneration in 
the antenna circuit. The output of this first 
tube is passed to a second tube which is 
used as a resistance coupled radio frequency 
amplifier of the ordinary type and acts also 
as a blocking tube, keeping the first and sec- 
ond regenerative circuits entirely separated. 
The output of this second radio frequency 
amplifier is passed, in the regular manner, 
to the detector, which also is regenerative. 

In the present instance, two stages of audio 
frequency are added to . the set in the regular 
planner. 

Following is the list of apparatus neces- 
sary to construct the cascade regenerative 
receiver: 

1 -7 x 28 inch panel. 
1 -7 x 27% inch wood baseboard. 
2 -.0005 mfd. variable condensers. 2- special variocouplers. 
1- variable resistance 

100,000 ohms. 
2 -2 megohm grid leaks. 
1- .00025 mfd. fixed condenser with 

leak clips. 
2 -.0005 mfd. fixed condensers. 
1--6 ohm rheostat. 
1 -20 ohm rheostat. 
2- automatic filament adjustors for 

U.V. -201A type tubes. 2- medium ratio audio frequency 
transformers. 

2- double circuit filament 
jacks. 

1- single 
jack. 

4-four inch dials. 
8- binding posts. 
5- standard sockets. 
Various wood screws for 

apparatus to baseboard. 
1 -strip of insulating material 

2 inches for binding posts. 
1 -strip of insulating material 

2 inches for binding posts. 

10,000- 

circuit filament 

control 

control 

fastening 

5 x 

2 x 

The secret of the set's success lies in the 
blocking tube used between the first and 
second regenerative circuits. Oscillations are 
controlled entirely , by the two ticklers, there 
being no potentiometer which acids greatly 
to simplicity of control. Coupling between 
the aerial and first radio frequency circuit 
is made through an aperiodic primary system, 
the aerial coil consisting of seven turns 
wound directly over the grid coil of the 
coupler and not tuned. 

The second radio frequency amplifier tube 
is connected to the first through resistance 
coupling. The output of this tube is passed 
to the detector by coupling through seven 
turns of wire wound directly over the grid 
coil of the second coupler. This second 
coupler is identical with the first. 

Results will be obtained with either loop 
or outside antenna as a collecting agency, 
although a good outdoor aerial is preferable. 

The quality of the apparatus will in most 
cases depend upon the pocketbook, the same 
as the results will depend upon the quality 
of the material used. The best parts are al- 
ways cheaper in the end and they can be 
taken out of one set and used again and 
again in more efficient hook -ups. One learns 
to pick out the good parts after a little ex- 
perience, but while he is acquiring the ex- 

Schematic diagram of the circuit employed. The numbers designate the following parts: Ll, L2, L3 are the primary, secondary and tickler of the 
couplers; Rl, variable resistance; R2, R3, two -megohm grid leaks; R4, amperites; R5. six -ohm rheostat; R6, 20 -ohm rheostat;, Cl, .0005 mfd. 

variable condensers; C2, .0005 mfd. fixed condensers; Jl, double circuit filament control jacks; J2, single circuit filament control jack. 
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Rear view of the receiver. The numbers designate the following parts: 1 and 4. variocouplers; 2 and 3. .0005 mfd. variable condensers; 5, six -ohm 
rheostat; 6, detector rheostat: 7. filament control jacks; 8. A.F. transformers; 9, amperites; 10, grid condenser and leak; 11. two -megohm grid 

leak; 12. variable resistance; 13. antenna and ground connections. 

pericnce he had better buy from the dealer 
who guarantees merchandise. 

After all the parts have been secured, the 
first thing to be done is to mark and drill 
the panel. The parts used in the model set 
are all of standard size and manufacture 
which allows the reader to place his appa- 
ratus in the same position, if desired. There 
are two ways of marking the panel. One 
is to secure a piece of heavy paper and cut 
to the exact size of the panel. and then draw 
a line across the paper exactly in the center. 
The center holes for all instruments. with 
the exception of the jacks, will be made on 
this line. The measurements for the mount- 
ing screw holes can be made from the in- 
struments themselves or the templates may 

be used. Another line is drawn 1/ inches 
from the right lower corner of the panel, 
on which the three jack holes will be drilled. 
After the centers of all the holes are marked 
the paper is pasted on the panel and an im- 
pression is made on the surface of the panel 
with a center punch and hammer. After 
drilling all of the holes with the proper size 
drill, a countersink should be used on all 
holes through which a machine screw is to 
pass so that the dials can be set close to the 
panel. The paper template can be removed 
before drilling is started and used over again 
if desired. The second method of operating 
the panel is to measure off the instruments 
on the panel and mark each hole with a 
center punch as it is measured. 

FINISHED PANEL 
In some cases it may be desired to have 

a grained finish on the panel. The requisites 
are some pumice powder, thin lubricating oil 
or linseed oil and some rags. The panel 
should he made fast to the workbench by 
fastening a thin brace to the table on all 
four sides of the panel. A little oil should 
he spread on the panel and a small amount 
of the powder sprinkled on. Care should be 
taken that the surface is rubbed either 
lengthwise or crosswise, but not both, as 
this will do anything but improve the looks 
of the finished product. When the desired 
finish is procured, a little oil should be spread 
on the surface and rubbed with a clean cloth 
until it- is perfectly dry. This can be clone 

.' . i 
=`' 
41,JP__ ß 
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A D +C 

Layout of the receiver showing the arrangement of the apparatus on the panel and the baseboard. With the instruments arranged as shown. short 
leads are obtained and the wiring is greatly simplified. Only by careful wiring, well soldered joints and short leads can maximum results be 

obtained. 
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Secondary- _ _ _ feedback 0 coil- 40 turns 

Untuned 
primary 

7 turns 

Strip of ; 
Cambric cloth 

Mounting 
screw - 

eiiii / /,i /íiß 

Tickler bind- 
ing posts 

n 

14 

Secondary 
binding posts 

Primary binding pasts 
Constructional details of the variocouplers employed. The primary is wound directly over the secondary, separated from it by a layer of cambric cloth. It is best to purchase a variocoupler 

similar to the type shown and rewind it as specified. 

either before or after the panel is drilled, 
preferably before. 

The baseboard should be about three - 
fourths inch shorter than the panel so that 
it will fit into the cabinet. It should be the 
first thing to be fastened. The condensers, 
variocouplers, rheostats and jacks should be 
fastened to the panel before the sockets, 
transformers and other apparatus are fast- 
ened to the baseboard. The sockets and other 
parts should be so placed that the leads are 
as short as ,possible at the same time the 
plate and grid leads should be placed as far 
apart as possible to avoid unnecessary feed- 
back. Where it is possible, have wires cross 
at right angles. If two leads come very 
close together, a short length of combric 
tubing should be used. All contacts which 
are not made with machine screws should be 
soldered. All excess flux should be scraped 
or washed off with alcohol to avoid cor- 
rosion. Filament control jacks are used 
throughout so as to have the least number of 
controls possible. The filament of the audio 
frequency amplifying tubes are controlled by 
automatic resistances made for use with any 
particular type of tube. The kind used in 
this set allow one- fourth ampere to pass to 
a five -volt tube from a six -volt storage bat- 
tery, thus only UV -201A tubes or others 
with a similar current rating can be used. 
The six ohm rheostat is for use with the 

two radio frequency tubes while the 20 ohm 
rheostat supplies the current for the detector 
tube. 

The couplers are both alike as to size and 
windings. They may be made with any 180 
degree variocoupler form. It will usually 
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on top of this winding a strip of cambric 
cloth should be wound, over which 7 turns 
of the same size wire is placed. A light 
coating of radio cement will hold these wind- 
ings in place. Each loose end should be 
fastened to a bindinig post placed along the 
edge of the secondary tube. The wire on 
the tickler coil probably can be left as it is, 
but in case there is not enough for regen- 
eration, about 40 turns of No. 24 S. S. C. 
wire should be added. All three coils should 
be wound in the same direction. If care is 
taken in securing two couplers of the sane 
size and provided the respective wind- 
ing on both couplers. a4-é alike, then the dial 
readings of both condensers should be alike 
if the condensers are of the same make and 
same size. The two ticklers should also 
have approximately the same readings. 

After the wiring is complete the fila- 
ment battery should be connected and a tube 
placed in each socket. When the phone plug 
is placed in the first jack, turn on the le ft 
rheostat. The two radio frequency tubes 
should light while the detector tube should 
light when its rheostat is turned on. When 
the phone plug is withdrawn from the first 
jack, these tubes should go out. When put- 
ting the plug in the middle jack the radio 
frequency tubes, the detector tube and the 

The receiver may be used with an outside antenna and ground or, as shown at the right, a loop 
may be employed by connecting it in series with the secondary. Both arrangements work ex- 
ceedingly well. The use of an outdoor aerial of fair dimensions will, of course, produce the best 

results. 

be much more efficient to buy a form than 
to make one. Perhaps there are two couplers 
which are similar in size and shape around 
the workbench for which there is no further 
use. The old primary winding should be 
removed and in its place 40 turns of No. 
24 D. S. C. wire should be wound. Directly 

5" 
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s" 

1 -O- 
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5" 

5" 2'' 2s_ 
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173 -0- 5 
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28" 
Panel layout of the Cascade regenerative receiver giving the correct position of all parts. Holes 
1, 2, 3, 4, 5 and 6 are % inch; 7, 8, 9 are % inch and 10, 11, 12, 13, 14, 15, are % inch and 

countersunk. 

first audio frequency tube should light while 
the third jack should light all five tubes. As 
the filament wiring is quite complicated it is 
fairly easy to make a mistake wiring the 
jacks, so be careful. The aerial and ground 
wires as well as the "B" batteries should now 
be connected. When the phone plug is thrust 
into any jack, a click should be heard in [lie 
phones. Set the two variocoupler dials at 
about 40 degrees and move the two con- 
denser dials slowly with approximately the 
same reading for each. A whistle should he 
heard as a carrier wave is picked up. If 
no whistle is heard, but a station is heard, try 
turning the ticklers and if the signal be- 
comes louder as the coupling is decreased 
then the connections of the tickler which acts 
in this manner should be reversed. If a 
buzzing sound is heard there is probably some 
grid connection open or the variable resist- 
ance is open. If the former are perfect, try 
tightening up the latter. 

Radio In South America 
By JOHN ENGLISH 

THE station of the "Radio Argentina" 
Company, which for some years has 
been broadcasting opera from theatres 

in Buenos Aires, has now increased its power 
to 1,500 watts. The station will give pref- 
erence to the operas from the Colon theatre 
When this house is not giving perform- 
ances, arrangements have been macle for the 
programs of other theatres to be transmit- 
ted, as well as concerts and lectures. In 
all cases transmission will be direct from 
the auditoriums. The present wave is 400 
meters, but there is some likelihood of a 
change in the near future. This station 
transmits its call- letters "LOR," together 

with other details such as the opera being 
performed, name of theatre, and name of 
the company operating the transmitter, in 
Morse code, four or five times during the 
evening, using I.C.W. (buzzer -modulated), 
in order to make it easier for distant lis- 
teners to identify the station. 

KDKA ON SHORT -WAVE 

A program from the KDKA short -wave 
station was rebroadcast on June 24 by 
station LOZ, at Monte Grande, near Buenos 
Aires. The use of this short wave -length 
also made it possible for the Democratic 
Convention to be heard nightly, both in the 

Argentine and in Chile. As a result, inter- 
est in the short waves is increasing. 

The broadcast station "CRC," at Santiago, 
Chile, has been allowed to put microphones, 
not only in the principal theatres, but also 
in one of the most important churches of 
the city. This is believed to be the first 
time that transmissions from a Roman Cath- 
olic church have been permitted in South 
America. This station also caters to all 
tastes by broadcasting, after the church 
service, "tips" for the horse races of the 
Sunday afternoon, and descriptions of these 
races as they take place. The station is 

(Contf;sued on page 846) 
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The "Z" Circuit 
By S. D. COFFMAN 

A new and ingenious system of resistance coupled radio frequency amplification in which the 
vacuum tubes are employed as the resistances as well as the amplifiers. The salient feature is 
the minimization, if not the elimination of foreign noises and distortion. The system has been 

tried out in the RADIO NEWS Laboratories and the results were highly satisfactory. 

F VLR since the first Radio Program 
was broadcast and even before, radio 
engineers searched for that circuit or 
combination which would give maxi - 

mum signal intensity with a minimum of 
distortion. 

It is a generally conceded fact amongst 
these engineers that the well known resist- 
ance coupled amplifier gives the minimum of 
distortion for both radio frequency and audio 
frequency amplification, providing the circuit 
is laid out with care and strict adherence 
to the principles governing the construction 
of such apparatus. 

In the "Z" Circuit another step has been 
taken toward the ultimate, and maximum 
amplification has been added with no tend- 

: ency toward distortion. Ordinary variable 
resistances of the order used for plate re- 
sistors in a resistance coupled amplifier are 
unsatisfactory owing to variations clue to 
imperfect contact resistance and smaller 
though troublesome variations due to 
temperature changes. These variations in 
resistance, when at all rapid, manifest them- 
selves by scratching and scraping noises in 
the audio circuit. very similar to static. If 
the variations are an appreciable percentage 
of the overall plate -filament impedance, a 
loss of signal strength results. 

From the foregoing it may be seen that 
it is a difficult matter to maintain an un- 
varying resistance of a high value even 
though the current be infinitesimal. - 

CARE IN CONSTRUCTION 

\Vhile most tubes have nearly the same 
characteristic -that is, any particular 
type of tube -it must not be forgotten 
that in a radio set where maximum amplifi- 
cation and minimum distortion are to be 
expected the word "nearly" must be omitted 
from the builder's vocabulary. Since the 
characteristic of a vacuum tube is only a 
slightly variable quantity we must turn to 
other means of obtaining the proper relation 
between the grid and plate impedances and 
the coupling units where the tubes are to 
be used in cascade. 

The vacuum tube comes to the rescue and 
we have a very flexible resistance which 
may be varied through a wide range, the 
values remaining absolutely constant for a. 

given filament emission, neglecting. local 
action on the filament clue to impurities in 
the metal. Local action however, is a very 
rare occurrence. 

No attempt will be made to give con- 
structional details. Once the fundamental 
action is understood the circuit may be laici 
out in various ways with the usual care 
exercised to minimize unwanted plate -grid 
feed -hack and feed -back between tubes which 
promotes undesirable inter -oscillations. 

The tuning circuit may be either a single 
circuit affair or, preferably, a coupled one, 
L L 1, as shown in the schematic diagram. 
The energy is fed into the first radio fre- 
quency tube in the usual manner. 

The coupling tubes V, and V, play a dual 
role of ordinary coupling resistances and am- 
plifiers. The total for the five tubes is four 
radio frequency stages and detector. 

The plate current of the first tube V, is 
feel through the plate filament circuit of 
coupling tube V, and the inductance 

The grid.circuit of coupling tube V, con- 
tains an inductance L, tuned to the desired 

L ' L, 

L t 
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A truly excellent system of resistance coupled amplification wherein the vacuum tubes play the part of both the resistances and the amplifiers. The system is not confined to the circuit only, 
it can be adapted to various circuit arrangements. 

signal and inductively coupled with L:. The 
action is to raise or lower the impedance of 
tube V, depending upon the sign. Starting 
with a positive impulse on grid G the Plate 
current of tube V, would, of course, rise. A 
corresponding change takes place through 
the plate filament circuit of tube V,, the 
variations of which about the mean govern 

YOUR CARE 
Are you interested in motoring, touring 

or camping? If you are, do not fail to read 
the November issue of 

MOTOR CAMPER 
AND TOURIST 

Here is a magazine that tells you things 
in connection with your car -things that 
you never even suspected. 

Are you just running around the country 
or are you getting the full benefit of your 
car? MOTOR CAMPER & TOURIST 
shows you the way. On all newsstands. 
CONTENTS FOR NOVEMBER ISSUE 
Camp Cookery, Jessie Call 
Diary of An Automobile, 

Elizabeth Gwynne 
First Aid for Tourists, . 

C. P. Fordyce, M. D. 
Tips for Tourists. Raymond S. Spears 
Do Strange Cities Puzzle You? 

Frederick R. Russell 
The Indian Ladder, Emma W. McNeil 
Camping & Touring With Radio, 

R. J. Harris 
Law of the Road, Xeno W. Putnam 
Don't Forget the Battery, C. C. Hermann 
Uncle Sam Seeks Water for Desert 

Tourists. Geo. H. Dacy 
How to Find Your Way by the Stars, 

I. M. Lewis 
Atlantic to Pacific National Highway. 

John D. Long Hitchcock 
Fashions for November Tourists. 

Mrs. Sherman 
Indian Teepe Tent. 

Major Chas. G. - Percival 
Blind, Deaf and Dumb Touring. 

Lewis L. Thomas 

the potential of grid G, of tube V,. Since 
the grid circuit of tube V, contains an in- 
ductance which is inductively coupled with 
the plate circuit of the same tube, it may be 
seen that with the proper relation between 
L. and I_, as to sign, the plate current of 
this tube will rise still higher, if the grid is 
swung positively. A reverse action will 
occur when grid G of tube V, receives a 
negative impulse. The action in each case 

being cumulative, great amplification is ob- 
tained. 

Proceeding to tubes V, and V, the same 
action occurs as in tubes V, and V2. 

THE DETECTOR 
Tube V, is a straight detector with no 

changes from the conventional except that 
the grid leak must go to the filament direct. 
Of course, audio frequency amplification may 
be used if desired. 

Adjustment of the filament emission of 
the coupling tubes is the same as adjusting 
a variable resistance but with the advan- 
tages as stated before. It will he found 
when the filament emission is low that the 
signal intensity will be small. As the fila- 
ment becomes brighter the signal will in- 
crease to a definite peak value and then 
drop off as the emission is raised above the 
optimum value. This is clue to two factors. 
First, there is a definite value of emission 
for the proper impedance fit for the plate 
circuit of tube V, and also that the liniiting 
action of the coupling tube is at a minimum 
at the optimum filament emission. 

Filament batteries B2 and B., are isolated 
as shown, the voltage depending upon the 
type of tube used. As in all resistance 
coupled amplifiers the voltage of the "B" 
battery must be higher than in the ordinary 
tuned plate type or other style circuits. The 
exact plate potential required will vary with 
the type of tube used. 

The high degree of amplification and clar- 
ity of signal obtained with this circuit is 
truly remarkable. The construction is well 
within the scope Of the average experimenter. 

D.C. FROM AN A.C. SOURCE 
The readers of RADIO NEWS will he in- 

terested in a general description of a new 
device for supplying filament, plate and 
grid -bias potentials to vacuum tubes from 
A.C. supply. 

It operates on the thermo- electric princi- 
ple. From this fact it derives the name 
"Thermoformer." 

This is in the form of a heating unit 
(greatly resembling an electric toaster) 
pláced close to a series of pairs of dissimilar 
metals. It is well known that such an 
arrangement of a. heating unit and dissim- 
ilar metal couples will cause a current of 

(Continued on page 792) 
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MuIti-Stae Radio Frequency Amplification 
By JOHN SCOTT -TALGART. F. Inst. P. A.M.I.E.E. 

To our readers who are interested both in experimentation and the reception of signals over long 
distances this article, one of the most comprehensive ever published in connection with such 

an important subject, will prove invaluable. 

The author experimenting with a ten tube multi -stage radio frequency receiver. The system 
employed is fully covered in this article. 

THE achievement of long distance re- 
ception is closely bound up with effi- 
cient radio frequency amplification. 
Rarely, however, is any trouble ex- 

perienced when only a single stage of such 
amplification is used. On the other hand, 
whenever two or more stages are employed, 
the apparently straightforward process of 
simply adding extra tubes brings in its train 
complications which interfere with the whole 
action of radio frequency amplification. 

In some quarters we frequently see sev- 
eral tuned plate circuits connected in cas- 
cade with delightful abandon, but everyone 
who has tried to arrange such circuits has 
found that they are completely unworkable. 
Oscillation will inevitably be set up, and 
once an amplifying arrangement is oscil- 
lating it is practically useless for radio 
reception. 

The effective amplification of radio fre- 
quency currents of high frequency, such as 
those employed for broadcast transmission, 
is inevitably bound up with the use of tuned 
circuits in the intertube couplings. These 
tuned circuits are responsible for the ten- 
dency which all radio frequency amplifiers 
have to oscillate, but, on the other hand, the 
use of a tuned circuit results in all the 
beneficial building up of oscillations given. 
by resonant phenomena. We can, of 
course, dispense with tuned intertube coup- 
lings, using untuned transformers, but al- 
though great stability may be obtained with 

Fig. 1. Circuit diagram of the simplest form 
of radio frequency amplifier. 

such arrangements, the sensitiveness is small 
and a very large number of tubes are re- 
quired to give a result which may be more 
easily obtained with one or two stages of 
efficient tuned radio frequency amplification 
arrangements. An aperiodic radio frequency 
amplifying system gives such inferior re- 
sults on short wave -lengths that it is not 
proposed to deal with such arrangements 
in this article. 

nn 

Fig. 2. The circuit of Fig. 1. reduced to the 
technical equivalents of the instruments. 

THE SIMPLE CIRCUIT 
The simplest form of amplifying circuit 

using a tube for the amplification of radio 
frequency currents, is that illustrated in 
Fig. 1. We have an oscillatory circuit L 
C in the grid circuit of a tube V. It will 
be seen that one side of the circuit L1, C is 
connected to the grid G, and the other side 
to the negative terminal of the "A" battery 
B, ; a rheostat R is included in the negative 
lead to the filament, this resulting in the 
grid being given, via L a negative poten- 
tial corresponding to the potential drop 
across the used portion of the rheostat R. 
This negative potential will usually be in 
the neighbourhood of 1 or 2 volts. and 
serves to prevent the establishment of any 
appreciable grid current in the grid circuit 
of the tube. Such a grid current would in- 
troduce damping into the grid circuit and 
so lessen the potentials established across 
the grid and filament of the tube. The plate 
circuit of the tube contains the plate A, the 

tuned circuit L, C,, and the "B" battery, or 
plate battery, B,. A condenser of, say, 
0.002 mfd, capacity may be connected across 
B, to act as a by -pass for the radio -fre- 
quency currents in the plate circuit, but in 
practice, this is unnecessary, and from the 
radio frequency point of view, the battery 
B, may be regarded as merely a continuation 
of the wiring to the.filament, from the cir- 
cuit L,C,_. - 

In this simple amplifying arrangement it 
is supposed that energy . is fed into the cir- 
cuit L, C. from some source to the left of 
the circuit.. In ordinary cases this source 
of input energy will be añ aerial, or equiva- 
lent system, or the plate current of a pre- 
ceding radio frequency amplifying tube. 
Likewise, the amplified oscillations estab- 
lished across the circuit L, C,'will be com- 
municated, either to a detector, or to an- 
other stage of radio frequency amplification. 
We are therefore principally concerned with 
the ratio of the E.M.F.'s across W X, and 
those across Y and Z. It is our object to 
obtain the highest possible E.M.F.'s across 
Y Z without the tube V passing into oscil 
lation. 

If such a circuit is arranged, it will be 
found that unless there is a heavy load on 
the circuit L, C5, or the circuit L, C,, that 
when the two circuits are tuned to the 
same wave -length, the tube will generate con- 
tinuous oscillations of its own accord, and 
the merit of the arrangement as an ampli- 
fier of externally applied radio frequency 
currents, will be ruined. 

This self -oscillation effect is due to a 
feed -back effect which is carried beyond the 
stable condition, and is due to a transference 
of the amplified energy in the output cir- 
cuit of the tube, L, C to the input circuit, 
L, Cl. To prevent self -oscillation of a 
tube we have to prevent a transference of 
energy from the output circuit to the input 
circuit. 

This transference of energy is accom- 
plished by two forms of coupling: 

1. Capacity coupling between one circuit 
and the other. 

2. Inductive or magnetic coupling be- 
tween the inductance in the plate circuit 
and the inductance in the grid circuit. 

CAPACITY COUPLING IN A TUBE 

Capacity coupling between the plate cir- 
cuit of a tube and the grid circuit, is re- 
sponsible for probably at least 80 per cent. 
of the undesirable self- oscillation of radio 
frequency amplifiers. 

This capacity coupling is effected in two 
different ways which, however, both act in 
the saine direction to produce self- oscilla- 
timi. 

These forms of capacity coupling are 
due:- 

nn 

C, 

C; 

C 

Fig. 3. Still the same circuit of Fig. 1. but 
devoid of potential and current sources. 
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1. To the interelectrode capacity of the 
tube, i.e., the capacity formed by the grid 
and plate of the tube, and the capacity be- 
tween the grid and plate valve prongs and 
sockets, and wires going to these points. 

2. The capacity coupling between the in- 
ductance coils themselves. 

There is a tendency to blame the capacity 
between the grid and plate of a tube to al- 
most too great an extent, and insufficient 
attention is paid to the other capacities 
which act in parallel with the condenser 
action of the tube itself. 

In Fig. 1 I have shown three small phan- 
tom condensers C1, C, and C (shown in 
clotted lines) which are intended to indicate 
the distributed capacity between the grid 
and the plate. The grid, of course. is usual- 
ly in the form of a spiral wire concentric 
with a cylindrical plate. The result is that 
the grid acts as one plate of a very small 
condenser and the plate as the other plate. 
The grid and plate inside the tube therefore 
act like a condenser, and this condenser 
couples the circuit L, C1 to the circuit L, C, 
by ordinary capacity coupling. 

The grid has also a capacity with respect 
to the filament, the grid forming one side 
of a still smaller condenser, and the fila- 
ment the other side. This capacity, al- 
though playing a part in the process of 
radio frequency amplification, may conveni- 
ently be left out of consideration, at the 
present stage, for the sake of simplicity. 
Likewise, the capacity between the plate 
and the filament may, at this stage, be left 
out of consideration. 

If we simplify the circuit shown in Fig. 
1, regarding the tube merely as a means of 
coupling one circuit to the other by a capa- 
city coupling, we arrive at Fig. 2. He: e, 

the batteries B1 and B2 serve to give a direct 
connection from the foot of L1 C, to the 
foot of L2 C while the condenser C,, in 
dotted line, represents the capacity between 
the grid of the tube and the plate. The bat- 
teries B1 and B2, having negligible resistance 
and impedence, do not in any way affect the 
radio frequency aspects of the circuit, and 
we can consequently simplify the Fig. 2 ar- 
rangement as shown in Fig. 3. 

This figure will be recognized as one of 
the standard methods of coupling two tuned 
oscillation circuits together. Such circuits 
may always be coupled together by means 
of inductive capacity or resistance coupling, 
and Fig. 3 is a typical method of coupling 
two tuned circuits together by means of a 
condenser. Sometimes the condenser is in- 
serted between one end of one circuit and 
one end of the other, and another condenser 
between the other end of the first circuit 
and the other end of the second circuit; two 
condensers, however, are not required pro- 
vided two ends of the respective circuits 
are directly connected. 

In the Fig. 1 arrangement, the oscillations 
in L, C2 are, due to the amplification of the 
tube V, very much stronger than the oscilla- 
tions in the circuit L1 C1; we are therefore 

L, 2 
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Fig. 5. Illustrating the capacity effect existing between instruments in the receiver and earth. 

concerned with the feeding -back of radio 
frequency energy from the circuit L, C2 to 
the circuit L, C1. This energy is fed back to 
the capacity between the grid and plate of 
the tube, i.e., through the condenser C, in 
Fig. 3. Provided the phase relationship be- 
tween the oscillations in L2 C, and L1 C1 is 
correct, the tube will generate continuous 
oscillations. 

BOTH CIRCUITS MUST BE TUNED 

It is, however, important to appreciate 
that energy will not be transferred from the 
circuit L, C2 to the circuit L1 C1 unless both 
circuits are approximately tuned to the same 
wave- length. If, for example, we detune 
L2 C2 so that the wave -length of this circuit 
is less, or greater, than that of the circuit 
L, C1, the tube will remain stable, and not 
only will it not oscillate, but it will not 
amplify. Slight variations in the tuning 
will cause variations in the tendency of the 
tube to oscillate, and if the tendency is too 
great, a detuning of one of the condensers 
C1 C, will render the apparatus stable. The 
ideal state of affairs is to have both circuits 
exactly tuned to the wave -length of the sig- 
nals to be amplified. If it is necessary to 
detune one of the circuits to prevent self - 
oscillation of the tube, the degree of ampli- 
fication will be reduced, and if the variation 
is made too great, the amplification effect 
will be nil. Moreover, the detuning of one 
of the circuits may result, in the case of a 
radio receiver, in some other station being 
picked up, and in any case, the adjustments 
at the self -oscillation point may cause a 
great deal of interference with neighboring 
sets owing to the radiation of the continu- 
ous oscillations set up by the tube. 

Fig. 4 shows the various capacities in- 
volved in a radio frequency amplifier. It 
will be seen that there is a capacity C, which 
acts between the grid and plate of a tube 

Fig. 4. A circuit diagram particularly 'nustrating the capacity effect existing between the 
elements of the vacuum tube. 

while there is also a capacity effect directly 
between the plate A of the tube and the 
filament F ; this capacity is represented by 
C; in Fig. 4. The capacity C; The capacity 
C acts in parallel with the capacity C,, the 
battery B2 not interfering with the action of 
the oscillatory current, as has already been 
explained. Apart from the capacity Ç;, we 
may also consider the plate to filament path 
of the tube acting as two capacities in 
series. These would be the only capacities 
if the grid were solid, and the two capaci- 
ties C, and C, therefore, while acting in 
series with each other, are jointly in parallel 
with C2, and therefore any oscillations in 
L, C2 will set up varying potential differ- 
ences across both C, and C,. The potentials 
across C, will be communicated to the circuit 
L, C1, so that, in effect, the grid to filament 
capacity also contributes to the passing on 
of energy from the plate circuit to the grid 
circuit. This aspect seems to have been 
neglected in previous discussions, but the 
fact remains that the essential coupling medi- 
um between the plate and grid circuits of 
the tube is the grid to plate capacity inside 
the tube and the capacity between the leads 
going to these electrodes and the capacity 
inside the Tube holder and cap. 

The separation of tube sockets and the 
plate and grid leads in a set will go far 
toward the reduction of tube capacity and 
the consequent self -oscillation. 

CAPACITY BETWEEN COILS 

There appears to be an almost total 
neglect of an important cause of self- oscil- 
lation in radio frequency amplifiers. Al- 
though attention is regularly given to the 
capacity inside the tube, yet a capacity effect 
which is often very many times greater is 
that between inductance coils in the circuit. 
This trouble, of course, is worse when the 
inductance coils are of large size, but the 
effect is also very noticeable even on broad- 
cast wave -lengths. Sometimes the capacity 
is directly between one coil and another, 
but if coils are placed well apart direct 
capacity coupling is small. 

What usually happens is that each coil 
has a substantial capacity to some common 
conductor ; for example, each coil possesses 
a certain capacity to earth, the word earth 
also implying wiring which is connected to 
the filament battery and h.gh tension battery 
which, being substantial masses, have 
a relatively- large capacity to earth, and 
the direct capacity effect between the coils 
and such batteries, transformers, variable 
condensers and other pieces of apparatus in- 
side a set which have substantial capacity 
to earth and to each other. All these 
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Fig. 6. Illustrating inductive coupling the magnetic fields of two adjacent coils linking 
together. 

capacities add together to couple the two 
oscillatory circuits and their joint effect is 
frequently very much greater than the actu- 
al capacity between the grid and the plate. 

EFFECT IN TRANSFORMERS 

Where there is transformer coupling in 
a radio frequency amplifier the inductances 
in the grid and plate circuit of a tube, re- 
spectively are coupled to windings which 
have one end connected either directly to 
the filament, or through a "B" battery which 
does not affect radio frequency considera- 
tions. The result is that the capacity be- 
tween the primary and secondary windings 
of each of the high frequency transformers 
may be considerable, and will really amount 
to a coupling between the grid inductance 
and the plate inductance. This aspect of 
radio frequency transformers is, again, a 
point which seems to have been overlooked 
by writers on the subject, and the moral, of 
course, is to use loose coupling between the 
primary and secondary windings of radio - 
frequency transformers, if these are to be 
used. 

EFFECT OF CONDENSERS 
Variable condensers are also very trouble- 

some in supplementing the capacity coupling 
between grid and plate circuits of a tube. 
If, in Fig. 5, the variable condenser C is 
placed close to the variable condenser C 
it will be obvious that there will be a sub- 
stantial capacity coupling between the upper 
plate of C, and the upper plate of C,, i.e., 
the plates which vary a radio frequency po- 
tential with respect to the filament. Since 
the upper plate of C, is connected to the 
grid and the upper plate of C, is connected 
to the plate of a tube, we have this capacity 
coupling adding itself to the capacity C, 
between grid and plate of the tube itself. 
The moral here, of course, is to separate 
the variable condensers as far as conveni- 
ently possible, because they are a great 
source of self -oscillation in radio - frequency 
amplifiers, although many experimenters 
Imagine that if they separate the coils and 
take other precautions, such as the keeping 
of all wiring separate, no serious trouble 
will be experienced. On the other hand, the 
position is that however careful one may 
be, in certain directions, the placing of vari- 
able condensers fairly close to each other 

will nullify all the other precautions and 
cause serious self -oscillation tendencies in 
the amplifier. 

INDUCTIVE COUPLING AS A SOURCE OF 
SELF -OSCILLATION 

We now come to the question of inductive 
coupling in radio frequency amplifiers. Fig. 
6 shows a simple radio frequency amplify- 
ing system in which two honeycomb coils 
L, and L, are included, respectively, in the 
grid and plate circuits of the tube. 

Fig. S. A hook -up wherein a tuned plate 
circuit is incorporated. 

The dotted lines indicate the magnetic 
linkage, or inductive coupling, between coils 
L, and L,, and this coupling may be in such 
a direction as to produce a regeneration 
effect which, either by itself or in combina- 
tion with the capacity feed -back effect, may 
set up oscillations. On the other hand, of 
course, the coupling between the coils may 
be such as to tend to decrease a tendency 
to self -oscillation, and in some receivers the 
coils are arranged to produce this effect. 
Usually, however, the proximity of induct- 
ance coils leads to an inductance feed back 
which will help to set up self -oscillation. 
Various methods of overcoming this effect 
have been suggested and will be described 
later in this article. 

COMBINED EFFECTS 
Fig. 7 shows again the typical radio -fre- 

quency amplifying circuit in which we now 
find illustrated the three principle causes of 
self -oscillation in the tube. 

These causes comprise the inter -electrode 
capacity coupling inside the tube, the coil 
capacity coupling represented by the conden- 
ser C and the inductive coupling, which is 
shown by the dotted line passing through 
L, and L,. 

Before passing on to the methods of pre- 
venting self- oscillation in a radio frequency 
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amplifier, it would be as well to examine 
another aspect of the conditions under 
which self -oscillation may occur. 

THE TUNED OR APERIODIC PLATE 
CIRCUIT 

We have so far considered the simple cir- 
cuit where the grid and plate circuits have 

°been tuned to the same wave -length. Under 
these conditions it has been explained that 
a tube will tend to oscillate, provided the 
tube is a sufficiently good amplifier. 

We meet, however, with a large number 
of circuits in which the grid or plate cir- 
cuits are not tuned. Frequently one of the 
circuits is tuned and the other is not. 

.This type of circuit generally has less ten- 
dency to produce self -oscillation than a cir- 
cuit in which there is a tuned grid and tuned 
plate circuit. 

We, however, sometimes have a circuit of 
the kind shown in Fig. 8, which, while not 
possessing an obviously tuned plate circuit, 
may, in reality, comprise an equivalent ar- 
rangement. In Fig. 8 it will be seen that 
the plate circuit includes the inductance L,; 
which is variable. It will be found that by 
sliding the contact S from the top to the 
bottom and measuring the output E.M.F.'s 
across the used portion of L,, that, at first, 
there is, to all intents and purposes, no am- 
plification at all. A point, however, is 
reached when sufficient inductance is in- 
cluded in the plate circuit of the tube when 
a very decided amplification is obtained. As 
the inductance is increased still further, a 
point of maximum amplification is reached, 
and after that the amplification falls off a 
little, although a large amount of inductance 
may be included in the plate circuit of the 
tube. 

The absence of a condenser across the 
used portion of L, might suggest, to the 
beginner, that there is no tuning in the plate 
circuit of the tube and that the coil was, 
therefore, aperiodic. This, however, is not 
strictly true; the used portion of the coil 
L, will really have in parallel with it the 
self- capacity of the inductance itself, the 
capacity between plate and filament of the 
tube, and the capacity of the coil to earth. 

Fig. 9 shows the self- capacity of the coil 
C, and the plate to filament capacity C,.. 
These two capacities assist in producing a 
tuned plate circuit in which, however, the 
parallel capacity is very small. If the par- 
ticular value of the inductance in the plate 
circuit of a tube is so chosen that what is 
sometimes known as the natural wave -length 
of the coil is equal to the wave= length to 
which the grid circuit is tuned, the tube will 
tend to oscillate and will probably do so. 

If, however, the inductance is increased so 
that the natural wave -length is higher than 
the wave -length to which the grid circui is 
tuned, the tube will continue to act a a 
radio frequency amplifier, although thre 
will not be a tendency towards self-oscilla- 
tion. The so- called aperiodic output coil, in 
which the only capacities are those just men- 
tioned, does not produce selective amplifica- 
tion, as in the case of the tuned plate cir- 

(Continued on page 780) 
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Fig. 7. Illustrating the combined coupling 
effects in a radio frequency circuit which are 

responsible for oscillation in the tube. 
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Notes On the Tropadyne 
By CLYDE J. FITCH 

Since the appearance of the Tropadyne circuit, letters have, been pouring in from all over the 
country asking for f arther information. In the following article Mr. Fitch has attempted to 
answer the more interesting questions. Slight improvements that have been made since 

the original receiver was constructed are also given. 

,47 turns # 24 S.S.C. 

111111111111111 

dia. 

FIg 

Oscillator coil for the tropadyne to be used 
with a 23 -plate condenser. 

WE have received so many inquiries 
regarding the Tropadvne receiver 
described in the August issue of 

RAD-to Nrws that w-e have decided to publish 
some of them, which will be of general in- 
terest to our readers. Whether or not you 
intend to build a- Tropadyne, you should 
read the article as it pertains to Super - 
Heterodynes in general. 

As the Tropadyne receiver described in the 
August issue employs a 23- plate (.0005 mfd.) 
condenser for the tuner and a 43 -plate (.001 
mfd.). condenser for the oscillator, many ex- 
perimenters, who already have Super- Heter- 

odynes o f other makes employing two 23- 
plate condensers, requested the design of an 
oscillator coil which could be used with a 
23 -plate condenser. This they desire in or- 
der that they could easily change their Super- 
Heterodynes into Tropadynes. Fig. 1 shows 
an oscillator coil which may be used with a 
23 -plate condenser in the Tropadyne. On a 
3 -inch diameter bakelite tube 3/ incites long 
wind 47 turns of No. 24 S. S. C. wires, 
starting / inch front one encl. A tap is 
taken at the exact center, which would be 
23/ furns from either end. One -half inch 
from this coil wind 18 turns of the same 
sized wire in the same direction. The ter- 
minals are lettered in Fig. 1 and the coil is- 

connected as shown in the August issue. It 
will cover the broadcast wave -length range 
when used with a .0005 mfd. 23 -plate con- 
denser. 

Many questions were received regarding 
the tuned intermediate transformers, or 
Tropaformers. Those who attempted to 
wind the coils found that when the correct 
number of turns were in place the finished 
coil was not 1 inches in diameter as it 
should be. This was due to the fact that 
they used less insulation between layers and 
more turns per layer. Although the coils 
are / inch wide, the layers are not that 
wide, as they are held in place by / -inch 
strips of the paper insulation between the 
layers. 

These transformers have been improved 
and simplified, as shown in Fig. 2. By 
making the coils FA inch wide, only two are 
required, one primary and one secondary, 
with 500 turns on the primary and 1,000 on 
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#30 S.S.C. 1000 tArns #30 S.S.C. 

fg. 2 
Improved construction of the intermediate 

wave radio frequency transformers. 

the secondary, giving a 2 to 1 ratio. The 
core is macle /t inch thick instead of / inch. 

Numerous experiments were conducted - 

with this transformer. With more iron in 
the core the tuning was broader. Placing 
the two coils close together also broadened 
the tuning. Without the iron core the am- 
plification was about half that obtained when 
using it. A happy medium was found by 
spacing the coils % inch and using the 
amount of core shown. This makes the 
tuning broad enough to pass the side bands 
and at the same time prevent distortion. By 
timing the secondaries with variable con - 
densers each transformer is properly 
matched and maximum amplification is as- 

(Continued oit page 740) 

An Absorption Coil Four Circuit Tuner 
By EDWARD H. LERCHEN 

BOUT two years ago the author de- 
veloped a circuit known as the "Dou- 
ble Feedback Regenerative Tuner" 

and many thousands of radio fans con- 
structed sets after the description given and 
obtained .wonderful results, as shown by 
the many letters received from all parts of 
the world. Since that time he has been 
experimenting, looking toward the elimina- 
tion of defects in present -day regenerative 
tuners. The Absorption Coil Four Circuit 
Tuner is the outcome of his work along 
these lines. It will prove of considerable 
interest to those 'searching for a circuit 
devoid of the disadvantages present in the 
common forms of regenerative tuners. 

As shown by the accompanying draw- 
ings. it will he seen that the principal and 
radical change from most tuners is the 
addition of an isolated circuit consisting of 
a coil (preferably of the honeycomb vari- 
ety) and a variable condenser. This is the 
absorption circuit and is not directly con- 
nected to either of the other circuits. This 
isolated circuit, as seen front the diagram, 
is interposed between the primary and sec- 
ondary coils of the tuner. Regeneration is 

accomplished by a variometer in the plate 
circuit of the vacuum tube. Note the desig- 
nations. Circuit No. 1 is the primary or 
aerial circuit, Circuit No. 2 is the absorp- 
tion circuit, while No. 3 is the secondary 
circuit and No. 4 the plate- circuit. All of 
the instrument :values are given in the dia- 

gram but following is a list of the parts 
necessary for constructing a set of this type : 

1 Three -coil honeycomb coil mounting. 
1 DL -25 coil. 
2 DL -50 coils. 
1 Low loss .001 mfd. (43 plates) vari- 

able condenser. 
2 Low loss .0005 mfd. (23 plates) vari- 

able condensers. 
1 Switch for cutting out antenna con- 

#1 #2 #3 
DL-25 OL-50 OL-50 

00/ 

j2meg. 

.00075 

0005 mfd. 
Intermediate "B' 

circuit 

.00/ 

UU + - IMO + 
"A' 22? 1045íf 

Circuit diagram of the absorption coil four 
circuit tuner described in this article. 

denser to make primary operate aperio- 
dically. 

1 Large type variometer for the plate 
circuit. 

1 400 -ohm potentiometer, 

1 Rheostat (6 or 30 ohms, depending upon 
tube used). 

1 Tube socket. 
1 .00025 mfd. grid condenser with 2 

megohm grid leak. 
With the components named the circuit 

will operate on all wave -lengths from 200 
to 600 meters. If it is desired to receive 
on the lower waves two DL -25 coils should 
he substituted for the DL -50 coils. This 
will allow the set to tune clown to as low 
as 95 meters when the series antenna con- 
denser is cut into the circuit by the opening 
of the short circuiting switch. Likewise, 
to get above 600 meters three DL -75 coils 
can be substituted. 

Within six blocks of Station WAAM, one 
mile from WBS and two miles from Sta- 
tion WOR, we were able to bring in Phila- 
delphia and Pittsburgh at 8 :00 p. m., with- 
out interference. This was done by chang- 
ing the coupling between coil No. 1 and 
coil No. 3, these being adjustable. Coil 
No. 2 is stationary. 

This is a very simple set to build and 
when in operation there are really only two 
controls in use, the two 23 -plate variable 
condensers, and these will both have the 
same dial setting. It is seldom necessary 
to adjust the dariometer after the highest 
point of regeneration is found. 

This circuit has brought in stations from 
San Juan, Porto Rico, to Omaha and from 
Toronto to Florida. 
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The Heterodyne Wavemeter 
By JAMES WOOD, Jr., 2ALG 

Design Construction and Calibration 
Part 1 

There is a crying need for a good Heterodyne wavemeter in the station of every amateur and 
we feel confident that the one described in this article by Mr. Wood will fill the bill. 

A top view of the completed Heterodyne wavemeter. The rheostat control knob is to the 
extreme left, followed by the tube socket. the inductance and the variable condenser. Note 

the vernier scale attachment on the condenser. 

THERE are several facts the experi- 
menter must keep in mind when he 
desires to construct a wavemeter sim- 
ilar to the one described in this article. 

In the first place, the instruments used 
must be sufficiently well made mechanically 
to retain their constants to a reasonable de- 
gree. After this requirement has been ful- 
filled, the instruments must be so combined 
that once calibrated, the wavemeter will 
retain its calibration. The latter require- 
ment is one that will give the prospective 
builder some trouble unless he takes proper 
precautions. There is one simple rule that 
will always solve the problem. The rule 
briefly stated is this : Fasten everything 
securely. If this is to be done it becomes 
apparent at once that the instruments are 
there to stay and cannot be disconnected, 
used for some other purpose, and then re- 
connected to the wavemeter. 

INDUCTANCE 

The inductance has a value of approxi- 
mately 36 microhenrys. It may be made 
by winding 17 turns of No. 28 D.C.C. wire 
on a form 3 inches in diameter. Some will 
no doubt condemn the practice of using so 
small a size as No. 28. It should be remem- 
bered, however, that as long as the circuit 
comprising the inductance and capacity will 
oscillate throughout the range of the in- 
strument, we need not be concerned with 

14'D 11 

n:q.1 
Circuit diagram of the Heterodyne Wavemeter. 

the resistance of the inductance. It is to 
be noted that an inductance wound with a 
small sized wire has less distributed capac- 
ity than one wound with heavy wire. This 
is an important point if the wave -length 
range of the wavemeter is to be a maximum 
for a given variable condenser. Fig. 2 
shows one method of mounting the induc- 
tance. The winding form is of wood. It 
is preferable to use either wood or some 
good insulating material for the form so as 
to give the inductance rigidity when it is 
mounted. It is rather difficult to fasten 
cardboard securely. The form used by the 
writer was turned from a wire spool end. 

Referring again to Fig. 2, it will be seen 
that there are three lugs coming from the 
inductance. The two outside ones are of 
thin sheet copper or brass, preferably the 
former. The middle lug is of heavy cop- 
per. It serves as the support for the in- 
ductance and is connected to the positive 
side of the filament (see Fig. 1 for connec- 
tions). The wavemeter will not function 
satisfactorily when the negative side of the 
filament is used. The distance between the 
two outside lugs will, of course, vary with 
the type of condenser used. If the reader 
so desires, he may easily mount both the 
tube and condenser in one cabinet. In this 
case three binding posts may be mounted on 
top of the cabinet and spaced the proper 
distance. Fig. 2 gives all the necessary 
dimensions. 

When the inductance is mounted in this 
way there will be no tendency for it to 
wobble and so throw the wavemeter off 
calibration. Care should be taken to wind 
the wire tightly on the form. A good way 
to do this is to put the whole mounting 
together, as shown in Fig. 2, solder one 
end of the wire to one outside lug, wind 
nine turns, solder this turn to the middle 
lug and then wind the eight turns, soldering 
the end to the other outside lug. Do not 
coat the winding with a varnish or cement 
solution. 

CONDENSER. 

The condenser is probably the most im- 

portant instrument of the wavemeter and it 
must satisfy several requisites if complete 
satisfaction is to be realized when the wave- 
meter is completely assembled and calibrated. 
The requirements are : 

(a) It must have as low a zero capacity 
as possible (not greater than .00002 mfd.), 
for it is upon this that the minimum range 
of the meter depends. 

(b) it must be well made, both mechan- 
ically and electrically. 

(c) It must be provided with a vernier 
adjustment for rotating the movable plates 
and this vernier, which should be of the 
geared type, must be provided with a long 
handle of wood or some good insulating 
material. The handle should be at least 10 
inches long. The photographs show only 
a short handle for the vernier, but this is 
not satisfactory. If the hand is brought 
closer than 10 inches, the frequency o f the 
Wavemeter oscillations change appreciably, 
making accurate adjustment tedious and 
difficult. 

(d) For the utmost convenience, the 
capacity curve of the condenser should be 
known preferably to three significant figures 
(such as .000317 mfcl.). This is not abso- 
lutely necessary for the most economical 
method, but is very useful. This will be 
covered more in detail in Part 2 of this 
series. 

(e) The scale of the condenser should 
he divided into 180 degrees and should be 
readable to one degree directly. In other 
words, there should actually be 180 marks 
on the scale. A scale with 100 divisions 
can also be used, but the readings obtained 
with it will not be as accurate as with 
the 180 degree scale. A very excellent form 
of scale is an ordinary draftsman's pro- 
tractor fastened over the regular dial. It 
of course becomes necessary to have a flat 
dial for this purpose. If desired, the pro- 
tractor can be fastened directly to the knob 
and the dial dispensed with entirely. There 
should also be a vernier scale to permit 
reading to .1 degree. Figures 3a and 3b 
show what is meant by a vernier scale for 
those who are as yet uninitiated. To read 
the condenser equipped with the vernier scale 
we first read the scale attached to the 

L---4 L-4-.G 
fig. 2 

Constructional details of the wavemeter. 
Three lugs at the base form the two terminals 

and the mid -tap of the coil. 
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knob, considering the zero mark of the ver- 
nier scale as the pointer. Suppose this read- 
ing to be a little over 61, but not quite 62 
degrees (see Fig. 3a). Consulting the ver- 
nier scale, we see that the fourth division 
is parallel with one of the divisions of tile 
main scale, that is, the reading is 61.4 
degrees correct to three significant figures. 
To take another case (see Fig. 3b), sup- 
pose again that the zero line of the vernier 
scale points somewhere between 60 and 61 
degrees, but this time let us suppose that the 
eighth division of the vernier scale is par- 
allel with a division of the rotating scale. 
This time the reading would be 60.8 degrees. 
There will always be found one division and 
only one that is parallel to a division marl: 
on the main scale. It should be noted that 
it makes no difference which mark of the 
main scale this is. We are concerned only 
with the mark. on the vernier scale. If 
the procedure is still not clear, the reader 
should consult a good physics laboratory 
manual. It should always be remembered 
that the vernier scale divides the smallest 
division of the main scale into as many 
parts as the vernier itself is divided. It 
should be noticed that the divisions of the 
vernier scale are smaller than the divisions 
of the main scale. In the case illustrated. 
(n) divisions of the vernier are equal to 
(n -1) divisions of the main scale.. The 
vernier scale may easily be made by the 
reader. It is simply necessary to lay out an 
angle of nine degrees on a suitable piece of 
material (white celluloid is good) and divide 
it into 10 equal parts. Lay out the nine - 
degree angle and bisect it with a compass; 
draw the bisecting line. Now adjust the 
protractor so that its 90- degree mark and 
its center marl: on the bottom edge are 
one, the line bisecting the angle. The pro- 
tractor is then moved upward, keeping its 
position on the line, until 10 degrees on 
the protractor scale just cover the distance 
between the two sides of the nine- degree 
angle. The sides of the latter are prolonged 
if necessary. Marie out the 10 divisions and 
draw lines through them to the vertex of 
the angle. When this is done, we have an 
angle of nine degrees divided into practically 
10 equal parts. This method is about as 
accurate a one as could be used for such a 
small angle. Great care should be exercised, 
however, for unless the job is carefully done, 
measurement by means of the vernier will 
not be reliable. 

At this point it is well to bring out that 
the reading of the condenser scale at the 
lower end will not be as accurate as at the 
tipper end. This is due to the fact that at 
the lower end the wave -length curve is 
steeper and the frequencies are also higher. 
Hence a slight error in adjustment will have 
a greater effect on the reading. The ac- 
curacy is about 2 per cent. for wave -length 
measurements, but this is not true for other 
measurements. At the upper part of the 
scale greater accuracy may be expected. 
This will be treated more in detail later. 

TUBE 

The tube is a WD -11 
is necessary to burn the 
at its full brilliancy, not 

fourth division of 
fernier sca /e para / /e/ 
to a division 0/7 ruai 
scale. 

fig. 3-A 

or WD -12. It 
filament always 
only to pass as 

A vernier scale as shown here will give 
readings of .1 degree. The reading here is 

61.4 degrees. 

much plate currert as possi- 
ble, but also to maintain the 
frequency of the oscillations 
emitted by the wavemeter 
constant. With care, the 
proper brilliancy may be 
judged by eye. The plate 
battery used by the writer 
has a potential of 45 volts. 
This was found necessary in 
order to malee the wavemeter 
function properly on the 
very short wave- lengths. 
Fig. 1 shows a .002 mfd. 
condenser shunting the "B" 
battery. 

This condenser. should be 
of a type made up of tin or 
copper foil and mica sheets 

A side view of the Heterodyne 
wavemeter showing the position 
of the batteries and the instru- 
ments. Note that the Venier 
knob on the variable condenser 
is extended to avoid body 

capacity effects. 

as the dielectric. With a 
good condenser there is little 
possibility of a short devel- 
oping. 

This completes the de- 
scription of the apparatus. 
Reference to the photo- 
graphs show how the instru- 
ments described are assem- 
bled ; everything is securely 
fastened. 
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CALIBRATION 

There are two Nays of calibrating the 
wavemeter. We m;iy calibrate from a labo- 
ratory wavemeter o else from standard sig- 

Eighth div /sign ofverni'r 
scale para / /e/ to a 
d /Y /si /n on //7p/n scale 
/leading 60.8 
degrees_ 

3-b 

Illustrating the met' od of reading the Vernier 
dial. 

nals. The laboratory method is to be pre- 
ferred if an accurate standard is available, 
but this is seldom ti e case and we, therefore, 
must turn to the .; tandard signals. These 
signals are sent out by WWV at Washing- 
ton and run all the way from 2000 down to 
150 meters. To calibrate the wavemeter the 
reader must have a short wave receiver 
capable of receivin; over the correct band 
of wave- lengths and sensitive enough to get 
WWV fairly strong. It is sometimes diffi- 
cult to find the station in the short time 
given, if the signals do not come in well. 

To calibrate the v 'avemeter proceed as fol- 
lows : 

Allow both the receiver and wavemeter 
to oscillate and a ijust the receiver until 
WWV is heard. Then adjust until the zero 
beat position is reached. The receiver is 
now in resonance with WWV's transmitter. 
Adjust the oscilla ing wavemeter until it 
is oscillating at tip: same frequency as the 
receiver (zero beat method again), but do 
not change the ac'.justment of the latter. 
We now have three sets of oscillations all 
of the same frequency -WWV's signals, 
the oscillations from the receiver and the 
oscillations from th wavemeter. When this 

state of adjustment has been reached, no 
sound of beat notes or WWV's signals 
should be heard in the phones. If anything 
of this nature is heard, the adjustments have 
been incorrectly made and will have to be 
repeated. Assuming the correct adjustment, 
make a note of the condenser reading both 
main scale and vernier. Take several sets 
of readings in this way, going through the 
whole procedure each time. About five read- 
ings will be sufficient. After this has been 
done we may also calibrate the wavemeter 
at one half of WWV's wave by making 
use of the harmonics of the receiver. This 
may be done by leaving the receiver in its 
original adjustment and reducing the capac- 
ity of the wavemeter condenser. A place 
will be reached where a beat note is heard 
in the phones (the dial reading will be about 
one -fourth of its original reading). Tune 
around this point until the zero beat posi- 
tion is again reached. The wavemeter is 
now in resonance with the second harmonic 
of the receiver and consequently is oscillat- 
ing at one -half the wave -length of the 
latter. Since, however, the receiver has all 
the while been in resonance with WWV's 
signals, the wavemeter is adjusted to one - 
half of WWV's wave also. We may also 
calibrate the wavemeter at one -third of 
WWV's wave by reducing the wavemeter 
condenser capacity still further and going 
through the same procedure as above. How- 
ever, it is not absolutely necessary to make 
the harmonic measurements while WWV is 
sending. All we need is the calibration on 
his main wave. The rest can come later, 
after the other standard waves have been 
received. There are usually eight standard 
waves sent out on one particular evening. 
After these have been received (at least 
five readings should be taken on each wave) 
we can proceed with the one -half and one- 
third wave calibrations. Set the wavemeter 
at one of the points obtained originally 
from WWV's- signals. Then adjust the re- 
ceiver to the zero beat position for that 

(Continued on Page 794) 
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The Four Electrode Vacuum Tube 
Its Theory and Operation 
By GEORGE IMLACH 

The four electrode vacuum tube has been used in European countries for some time. It re- 
cently made its debut in the United States in connection with the Solodyne circuit and will, 
no doubt, find favor with the public. This type of tube can be put to any number of uses. 

It is particularly adapted to reflex circuits. 

Three types of four electrode vacuum tubes. The one to the extreme left is a Schotky tube, 
manufactured in Germany. The center tube is of English manufacture. Note that the plate 
is formed of wire, tightly coiled. The tube to the right is of American manufacture and has 

the popular low current consumption filament. 

CONSIDERABLE interest has been 
aroused lately among the radio f ra- 
ternity by the advent of the four 
electrode tube. Although such tubes 

have been manufactured and placed 
on the market in England for some time, 
very little is known regarding them on this 
side of the Atlantic except among the more 
advanced radio technicians. It is, therefore, 
the writer's purpose to give a description of 
their theory. and operation and to give a 
few circuits to be used with them. 

QOM» 

Common form of non -regenerative circuit 
employing a three element vacuum tube. 

Most of the readers of this article will 
probably be familiar with the theory of 
operation of the common three electrode 
tube ; however, some may not be well versed 
in its operation and as a knowledge of the 
three electrode tube operation is necessary 
to understand the principles of the four 
electrode type, I propose giving a brief de- 
scription of the operation of the former 
before passing on to the more advanced 
matter. 

Let us consider the diagram in Fig. i. 
This shows a circuit of the non- regenera- 
tive type. The filament, F, of the tube is 
brought to a certain temperature by the 
battery, A, the amount of current flowing 
through the filament, and therefore its tem- 
perature, being controlled by the rheostat, 
R. When the filament is brought to a cer- 

tain temperature negative particles, called 
electrons, are emitted from the filament, 
which fill the space in the vicinity of the 
filament. They rotate around it at a high 
velocity and unless an additional force is 
placed upon them they return into the 
filament. 

PLATE ACTION 
If the plate, P, is now made positive in 

respect to the filament, a small current will 
flow from it back to the filament through 
the "B" battery. This is explained as fol- 
lows : Since the battery, B, makes the plate 
positive in respect to the filament, the posi- 
tive charge on the plate will exert an attrac- 
tive force on the electrons emitted from the 
filament with the result that a constant 
stream of electrons will leave the filament 
and flow to the plate inside the tube, and 
from the plate back to the filament through 
the external plate circuit, through the 
phones and battery, B, to the filament. Thus 
a constant current will be maintained in the 
plate circuit as long as the plate is positive 
in respect to the filament. 

As will be seen from Fig. 1, the tuned 

This embodies the cir- 
cuit of Fig. 2, except 
that a radio frequency 
transformer has been 
included in the plate 
circuit of the four ele- 
ment tube and a tele- 
phone transformer and 
head -phones inserted for 
audible reception. In 
this arrangement the 
tube is playing a dual 
role, acting as both a 
radio frequency ampli- 
fier and detector, and 
performs thus in a very 

efficient manner. 

radio frequency circuit, L2 -C2, is connected 
between the grid and the filament of the 
tube. 

When the positive half of the cycle of 
radio frequency current is placed in this cir- 
cuit a small current will flow in it due to 
the attraction exerted by the positive charge 
on the grid upon the electrons. This posi- 
tive charge, however, is prevented from ris- 
ing to its full value by the flow of grid 
current, which has a damping effect on the 
positive half of the cycle. This positive 
charge on the grid acts as an extra attrac- 
tive force on the electrons which is added 
to the plate attraction, thus increasing the 
plate current -to no great extent however. 

When the negative half of the cycle is 
placed on the grid, it becomes charged neg- 
atively to the full vàlue of the half- cycle. 
This is because no current flows in the grid 
circuit because the negative charge on the 
grid repells the electrons. The effect of a 
cycle of radio frequency current is, of 
course, to alternately increase and decrease 
the plate current. 

Each cycle of radio frequency current has 
the same effect on the plate current, the 
result being a series of increases and de- 
creases, with the decreases of higher value 

.1111 

f9.2 
The same circuit as Fig. 1, but employing 

a four element vacuum tube. 

than the increases. These increases and de- 
creases result in an average decrease which 
causes a click in the phones. 

ELECTRON SPEED 
The speed of the electrons varies as they 

move from the filament to the plate. Let 
us take the case of a single electron. When 
it leaves the filament it is attracted by the 
positive charge on the plate and begins to 

fig. 3 

Telephone 
franst - - 
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move towards it. There is, however, a 
slight repelling action caused by the crowd 
of electrons gone before it which constitute 
a negative force between the plate and the 
filament called the "space charge." When 
the electron has gone half way to the plate 
its velocity has increased considerably due 
to the reduction of the distance between it 

ío Timer 
CI 

fig. 4 

Circuit diagram of a four element tube em- 
ployed as an audio frequency amplifier, with 

resistance coupling. 

and the positive charge and to the elimina- 
tion of the repelling action of the space 
charge. In this position the electron lias 
half of the space cl.iarge ahead and the 
other half behind it so that the repelling 
action ahead is neutralized by the repelling 
action behind it. As the electron nears the 
plate its velocity is constantly increased. 

Thus we see that the velocity of the elec- 
trons in a vacuum tube is very much higher 
when they reach the plate than when they 

A slightly different ar- 
rangement w h e r ei n 
the plate of the four 
element tube does the 
work of the second 
grid and the second 
grid functions as the 
plate. A crystal de- 
tector is employed as 
a rectifier thus avoid- 
ing current compli- 
cations that would 
otherwise tend to pro- 

duce distortion. 

69: 

comes it, however, it will exert a repelling 
action on the electrons and no current will 
flow. The same is the result for each cycle. 
Thus the current in the plate circuit will be 
a series of current impulses due to the posi- 
tive halves of the cycles. In other words, a 
rectified current will flow in the plate circuit. 

RADIO AMPLIFIER AND DETECTOR 
The principles of Fig. 2 are embodied in 

the circuit shown in Fig. 3, which is similar 
to Fig. 2 except at the point X the second- 
ary of a radio- frequency transformer and a 
pair of telephones are inserted. The pri- 
mary of the radio -frequency transformer is 
connected in - the second grid circuit. The 

A.f.T. YVVt'VVW 

fig. 6 
leave the filament. This must be well un- 
derstood if the reader is to understand the 
operation of the four electrode tube, to 
which we shall now pass on. 

FOUR ELEMENT TUBE 
Suppose in Fig. 1 we substitute a spiral 

of wire (similar in construction to the grid) 
for the plate, P. The tube will then operate 
in exactly the same manner as before. This 
we have done in Fig. 2, where we have 
changed the construction of the plate to the 
form of a spiral of wire and also we have 
added an additional electrode in the forai o f 

a plate, but which actually does the work of 
a grid, as will be shown later. 

In this diagram the plate is connected to 
the negative end of the filament and, there- 
fore, it will be at the sanie potential as the 
negative end of the filament. As a result 
the velocity of the electrons will .increase 
(as previously explained) as they move from 
the filament to the second grid, G2. Some 
of the electrons, however, will pass through 
G2 owing to their very high velocity and 
move towards the plate, P. At the plate 
their velocity will be approximately the sanie 
as when they were emitted from the filament. 

Now suppose we apply a small alternating 
potential at the point X. The plate. P, will 
be alternately positive and negative in re- 
spect to the negative end of the filament. 

When the positive half of the cycle is on 
the plate there will be an attraction of elec- 
trons and a small current will flow in the 
plate circuit, When the negative half -cycle 

This is similar to the 
electrical arrangement 
of Fig. 5 except that 
an audio frequency 
transformer replaces 
the resistance K in the 
former. A potentio- 
meter is included so 
that the necessary losses 
may be introduced to 
prevent the tube from 
oscillating. As in most 
forms of reflex circuits, 
by -pass condensers are 
required across the pri- 
mary and secondary 
coils of the audio fre- 

quency transformer. 

filament and two grids constitute an ordi- 
nary three electrode tube working as a radio 
frequency amplifier, the amplified radio 
frequency current being transferred to the 
plate circuit through the transformer. This 
circuit works as a radio frequency amplifier 
and detector. Thus we see that the four 
electrode tube is doing the work usually 
clone by two tubes of the three electrode 
type. 

In Fig. 4 is shown another circuit using 
resistance coupling. The variations in the 
current in the second grid circuit causes 
variations in the potential across the high 

The circuit diagrams of 
the f our electrode 
vacuum tithe receiver 
employed by the British 
Marconi Company for 
use on ships. The 
single tube functions as 
a radio and audio fre- 
quency amplifier and 
detector. The radio fre- 
quency stage is tuned 
by means of taps on 
both primary and sec- 
ondary coils. A tele- 
phone transformer and 
low resistance phones 
are employed though 
this arrangement is not 
essential. A potentio- 
meter affords the means 
of stabilizing the cir- 

cuit. 

fig. 7 
resistance, R. These potential variations 
combine with the potential of that part of 
the "B" battery in the plate circuit, causing 
audio frequency currents to flow in the plate 
circuit. 

Fig. 5 shows a circuit utilizing the four 
electrode tube as a radio frequency ampli- 
fier, detector, and an audio frequency ampli- 
fier. The radio frequency variations in the 
current of the second grid 'circuit-are applied 
to . the plate through the- radio frequency 
transformer, T. The rectified current in the 
plate circuit is fed hack to the first grid of 
the tube in a similar manner as used in the 
familiar reflex hook-ups.- The coupling at 
K niay be a resistance, as shown, a choke 
coil, or an audio frequency transformer. In 
each case it is necessary to pug a fixed con- 

fig. 5 

Employing th's circuit, the four element tube 
functions as a radio and audio frequency am- 

plifier and detector. 

denser across them so as to facilitate the 
passage of the incoming radio frequency 
oscillations. 

Fig. 6 shows a circuit similar to Fig. 5, 
but using transformer coupling at K. A 
stabilizer is also used to stabilize the tube, 
that is, to prevent the tube from oscillating. 

WITH CRYSTAL DETECTOR 
In Fig. 7 something slightly different is 

shown. Here the plate does the function of 
the second grid and the second grid does the 
function of the plate, and a crystal is used 
as a detector. As will be seen from the 
diagram, the filament, first grid and plate 

(Continued on Page 740) 
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Simple Modulation Methods 
By L. W. HA1'RY, 5XV 

Some excellent systems of modulation suited for low power C.W. transmitters which require 
no extra outlay of apparatus aside from the microphone. 

Fig. 3 
Fig. 1. Circuit diagram of the "Stoolpidgeon" employed for checking up on modulation. Fig. 
2. Loop or absorption form of modulating system. Fig. 3. Suggested attachment and place- 

ment of loop modulator. 

THE Ham with the one or two tube 
set of low power (speaking of trans- 
mitters), who desires to be able to 
use phone as well as. C.W. so that he 
can have the fun of talking a bit, 

finds himself in something of a quandary as 
to what to do or how to alter his set to ful- 
fill both purposes; or else he finds that in- 
formation on only one method is handy and 
even that is not very complete. It is my 
purpose in this article to alleviate this 
trouble. 

There is this about the low powered set : 

you can modulate it and do it well in a sim- 
ple fashion, and you have, in addition, sev- 
eral different methods to select from. Fur- 
thermore, all of them are inexpensive, as 
generally they require only stuff you already 
have ; of course, the microphone is an extra 
necessity. This article, then, is addressed to 
the problematical Ham mentioned above and, 
in addition, to his brothers, the experiment- 
er, who could not be satisfied with one 
method, and the fellow who has never tried 
phone. This last mentioned Ham has missed 
quite a thrill, the thrill of tossing his own 
voice across the continent- providing, of 
course, his set reaches out -or in eliminat- 
ing the drudgery at the key for local work 
and chewing the rag just as if he were at 
his club or on the corner. 

Of course, before you even consider f ool- 
ing with phone, it is necessary to have a 
plate supply that is at least within hailing 
distance of D.C., the nearer, the better. 
Straight D.C. gives you a voice, on the air, 
normal and natural. Rectified A.C. as de- 
livered straight from the rectifier, whether 
"sink," chemical, or tube, can be used in the 
phone with the growl of the ripples super- 
imposed on the voice resulting in a noise 
like a very bad cold ; this is not good. Filters 
of different degrees of adequacy will make 
varying degrees of voice quality and, finally, 
it is impossible to use phone on a C.. set 
supplied with straight A.C. on the plates. 

"STOOLPIDGEON" 
Now before you consider fooling with the 

modulation methods herein elucidated, you 
will need some method of telling whether 
you are doing any good with the methods 
you try. Of course, you might get someone 
else to listen in, but they are generally not 
handy when you want them most. Nor, 
usually, is listening in on your own receiver 
successful because the tube set is generally 
either not portable or too close to the trans - 
mitter and thereby too full of energy to 

give an honest and straightforward report 
of what is occurring when you yell into the 
"mike." So you should make a "Stool - 
pidgeon," which in this case is something to 
tattle on your modulation, and its construc- 
tion is neither laborious nor complicated. All 
that is needed is a coil, a condenser, and a 
crystal detector with a couple of binding 
posts for attaching the phones (Fig. 1). It 
should be portable so you can set it at any 
necessary distance from the transmitter. 

Fig. 4 

Another excellent 
form of absorption 
modulator. A coil 
in the counter- 
poise lead, shunt- 
ed by the micro- 
phone does the 

trick. 

Also, it can be made with a variometer as 
the tuning element, or with a tapped coil 
instead of the coil and condenser. A 30 -turn 
coil of scrap wire on a handy form with any 
size condenser between 11 and umpty -ump 
plates, if it is variable, is O.K. No matter 
how you build this Stoolpidgeon, be sure 
that you do, for it is almost indispensible in 
modulation experiments. 

The method of modulation you hear most 
of nowadays among those who traffic in the 
most inexpensive and simple ways of doing 
things is the absorption or "loop" method. 
This has been described in a dozen different 
ways by a dozen different Hams and, I sup- 
pose, I will cast another kind of light on the 
subject. First of all, let me say, both sin- 
cerely and emphatically, that no sort of bat- 
tery is needed in series with the absorbing 
loop and the microphone. The circuit is sim- 
ple and is shown accurately in Fig. 2, and is 
one arrangement that it honestly can be said 
is "easy to connect." The two important 
articles required are a high resistance micro- 
phone and a heavy wire loop ; the loop can 
be made of No. 12 or 14 rubber covered wire. 
Suit yourself as to how you mount your 
loop, but the higher your antenna current, 
the looser the coupling it will require in rela- 
tion to the._ antenna inductance. 

My own method of attaching the ab- 
sorption loop is to adjust it with about 

1 inch spacing between it and the 
helix and with the two ends fastened on 
one of the bracing arms of the framework 
of the transmitter with some sort of cleat. 
Then baring the two ends of the wire allows 
me to clip on the "mike," which has a cou- 
ple of test clips on its terminals. Fig. 3 
gives the idea. This is cheap and handy, 
and represents minimum losses when the 
phone is not used. As the coupling of the 
loop is important for best modulation, I have 
only to bend the loop up or down to vary 
its relation between aerial and ground. 

A jack and plug system of connection is not 
used because a jack is equivalent to a small 
condenser and a poor one, resulting, with 
the loop, in a closed R.F. circuit that does 
a little absorbing of its own when not in 
use. I feel that I have too many losses if 
I have any so I won't chance any more. 

Sometimes this single loop as described 
won't work because of either low an- 
tenna current or a too low resistance micro- 
phone. Low antenna current, by the way, 
may be classed under .75 ampere, although 
a high resistance antenna with a higher an- 
tenna current presents the same sort of dif- 
ficulty, so it's only by cut and try, after all, 
that you can tell anything. In these cases. 
your only resource is to try variations of 
the loop; wind it tightly, on the antenna 
inductance, trying in several locations with 
relation to the antenna ; or try more than 
one turn if that fails. You can also form 
a small coil of several turns and stick it 
inside of the antenna inductance, varying the 
coupling for adjustment,- if you should find 
that the outside loops are bulky. 

CURRENT DROP 
There is this about absorption modulation: 

As with most methods of modulation, your 
antenna current drops when the "mike" is 
connected to the loop. Don't worry if it 
does because this is a healthy manifestation 
and one you will come to recognize as a 
sign that everything is O.K., eventually ; for 
instance, 2.5 amperes on C.W. and 2 amperes 
when the "mike" is idle and connected for 
phone. Another thing, your loop is not ad- 
justed correctly unless your antenna current 
rises to a varying degree when the "mike" 
is used, unless it modulates up. Of 
course, with a slow moving antenna meter 
this is difficult or impossible to note, but 
with the average quick moving thermo- 
couple meter you will see it easily. You 
can adjust your loop modulation for this if 
you will use care and patience and remember 
that the set is not adjusted correctly for 
phone until the antenna current does modu- 
late up. Your microphone will heat some- 
what but should not be allowed to get much 
above.lukewarm, for if it does it will "pack" 
and cause your voice to fade. If your "mike" 

Shorting a certain 
number of turns of 
the antenna induct- 
ance with the micro- 
phone is, in effect 
the same as the ab- 
sorption modulator 

shown in Fig. 4. 
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heats, cut down your power until you can 
work without its heating. When the "mike" 
packs, the antenna current will act very 
erratically ; jumping up and down with very 
little relation to your voice. 

The quality of modulation from an ab- 
sorption loop and microphone is amazing 
and will generally be pronounced perfect if 
you have a carrier wave decently near D.C. 
It is a high percentage of modulation also, 
wii adjusted correctly, and thus allows you 
good DX representing from % to / of 
your regular working range. As an instance, 
niy own results with this method and a 
couple of five -watt tubes was a consistent 
900 to 1,000 mile range with no difficulty 
at 500 miles at all, barring QRN and QRM. 
Almost always I raised Hams with C.W. 
and used phone after connecting because call- 
ing with phone is productive of QRM. The 
best worked record with phone for nie is 
1,500 miles with this low power, so you see 
what you can hope for and that you are not 
trying a dud stunt. - 

ANOTHER METHOD 

Another absorption method of modulation 
that is good and which I first heard of from 
Sherrod of 5VY -ZG is to put a small coil in 
series with the counterpoise lead, the coil to 
be shorted by the microphone (Fig. 4). 
(The ground shown is not necessary). The 

Coil in series with the counterpoise is com- 
posed of several turns of- heavy rubber cov- 
ered wire, the correct number of turns being 
determined by test and by the manifestation 
of the same indication as for the method 
described above ; namely, antenna current 
modulating upward and a cool microphone 
as well as a favorable report from the "Stool - 
pidgeon." That the method is both efficient 
and effective I can testify, having worked 
5VY many times, listening with pleasure to 
his perfect modulation and excellent volume. 
He acids to my statement that the antenna 
current should modulate upwards, "Don't let 
anybody tell you different." At least, please 
go at the job with that in your mind. 5VY's 
modulation system will not work in every 
case or for everybody and should be tried 
with the coil also in the ground lead before 
deserting the method as a failure. This 
modulation coil should he shorted from the 
circuit when your set is used for C.W. 

SHORT INDUCTANCE 

A third method of absorption modulation 
is shorting a certain number of turns of an- 
tenna inductance with the microphone, start- 
ing with the ground as one terminal (Fig. 
5). This system is not very effective with 

much power, but it possesses the virtue of 
working with almost any transmitter except 
one that uses a very few turns between 
antenna and ground. For best results an 
antenna helix is required that allows varia- 
tion to the fraction of a turn as then, and 
then only, is it possible to get the critical 
adjustment really needed. This method is 
successful and good if all these conditions 
are observed, and produces a good quality 
of modulation. Also, it modulates your an- 

Resistance modulation adapted to 

a. 

697 

Fig. 7 
Three forms of resistance modulation wherein advantage is taken of the varying resistance 

of the microphone when spoken into. 

C. 

tenna current clown instead of up, placing 
your full reliance on your "Stoolpidgeon" 
and is your only report of proper adjustment. 

The last method that I shall describe 
under the head of absorption is the shorted 
plate turn. I call it this because your "mike" 
is used to short a portion of the antenna 
inductance, starting with the plate tap as a 
terminal (Fig. 6). It is only possible, also, 
on a transmitter that uses the shunt -feed 
connection of the high voltage; also shown 
in Fig. 6. In adjusting this arrangement 
you short only one turn by the microphone 
and increase the number of turns in the 
plate circuit until speaking into the micro- 
phone results in an increase in antenna cur- 
rent, always keeping only one turn in the 

Still another 
form of ab- 
sorption 
modulation 
wherein the 
portion of 
the antenna 
inductance 
nearest the 
plate tap is 
shorted by 
the micro- 
phone. 

microphone circuit until this condition is 
reached. After getting the antenna current 
to go up with the voice, vary the number of 
turns included in the "mike" circuit for best 
results. The big disadvantage of this meth- 
od, which is effective, is that the "mike" is 
"loot," having some of the antenna juice 
running around in it. It will sting the hands 
somewhat and the lips noticeably if they 
should come in contact with any metal por -; 
tion of the "mike." That it is alive pre! 
eludes the handling of the "mike," if for 
no other reason, because of the losses in- 
curred, and means that it must be mounted 
on insulation. This method can also distort 
badly so you have full need for your "Stool - 
pidgeon" when adjusting. 

fig. 8 
the Hartley circuit (a) and to the reversed feed -back 

circuit (b). 

RESISTANCE VARIATION 
Getting outside of the absorption methods 

of modulation, we take up what I shall call 
resistance- variation methods. Of course, the 
absorption loop's fundamental action is mere- 
ly resistance variation, too, but because these 
others are more obviously so, the `mike" 
being connected in the circuit directly rather 
than inductively, the differentiation is made. 
I differentiate for the sane reason we give 
slightly different regenerative circuits dif- 
ferent names when they all work on the 
same principle. So, I admit, in spite of the 
names, that every modulation method I have 
or am going to describe depends upon the 
variation of resistance for its action. 

The simplest methods of resistance modu- 
lation are the connecting of your microphone 
in one of these places ; the ground lead, in 
the filament return, or in the plate circuit. 
(Fig. 7, a, b, and c, respectively.) A works 
successfully only with very low powers and 
a low resistance "mike" requiring adjust- 
ment of the plate tap for best results and 
sometimes retuning. B, with the "mike" in 
the filament return, results in a moderately 
effective and useful system that will handle 
good power with good results. Readjust- 
ment of the plate tap is necessary for best 
results. Also, the microphone should have 
shorted leads, about six inches to a foot 
long if feasible. Distortion is usually not 
experienced. Putting the "mike" in the 
plate circuit, c, is not always effective but 
will work well when it does. It is possible 
only on a set that uses the shunt high - 
voltage feed and even at that is alive with 
H.F. energy, requiring that it be insulated 
to avoid losses. All of these methods re- 
sult in the antenna modulating downward in 
general practice. 

Another simple and good method of mod- 
ulation is illustrated in Fig. 8, a and b. It 
is best when used with the Hartley circuit, 
but may also be used with the reversed feed- 
back on the grid coil which is illustrated in 
b. In either case you adjust for modulation 
with both the variable condenser, which, in 
the case of the Hartley circuit, should be a 
.001 mfd. variable and in the case of the 
reversed feed- hacks, whatever variable you 
use now, and the variable tap running to the 
plates of the tubes. The adjustment of the 
variable and the plate tap will both be found 
to be critical. In general, the resistance of 
the "mike" is not important and the results 
are good or excellent. However, the system 
can distort and the use of the "Stoolpidgeon" 
is an absolute necessity. The system is 
worthy of your trial if only to learn about 
it, and it might turn out best for your set. 
The antenna current doesn't vary much, if 
at all, in either of these modes and then 
usually down. 

I want to enter a final plea for the con- 
struction of the "Stoolpidgeon." You need 
it! Furthermore, you will be able to use it 
often to listen in on your voice and a thou- 
sand times in experiments. It prevents in- 
flicting horrible modulation on an otherwise 
peaceful air. 

www.americanradiohistory.com

www.americanradiohistory.com


698 Radio News for November, 1924 

What- Vacuum Tube Curves Mean 
By R. W. HALLOWS, M. A. 

Vacuum tube curves are indispensable in the radio field, particularly in the design of relative 
apparatus. By a curve we can determine beforehand what tube or tubes are best adapted 

to a particular purpose. It you know your vacuum tube, half the battle is won. 

The readings taken from the test apparatus are marked on a piece of graph paper, thus forming 
a series of dots. Running a line through this series produces the complete curve, as shown. 

HOW many amateurs, I wonder, can 
"read" a set of vacuum tube char- 
acteristic curves? These things 
must obviously mean something, 

but comparatively few people are able to say 
just what they do tell about the particular 
tube to which they refer. Most makers issue 
certain curves for their tubes and others 
are to be found in the accounts of tests 
which are published in the technical press. 
These do actually give us a very great deal 
of useful information about the perform- 
ances of a tube, and, if we can read them 
properly, they help us to use it in the re- 
ceiving set in such a way as to get the 
very best out of it. If you place in the 
hands of an expert the particulars of sev- 
eral motor cars, including the cylinder ca- 
pacity, the wheel size, the gear ratio and so 
on, he will have very little difficulty in sort- 
ing them out into classes ; he will be able 
to tell you which of them are most likely to 
be speedy on the race track, which useful 
as touring cars and which most suitable 
for taking heavy loads at slow speeds. Now 
with tubes we are concerned with problems 
of very similar nature, for we too must be 
able to classify. The tubes of our sets 
have three entirely different functions to 
perform, in radio frequency amplification, 
rectification and audio frequency amplifica- 
tion. Curves give us just the information 
we want in order to be able to assign 

Pig. 1. Circuit used for making the grid 
volts -plate current curve. 

any particular tube to its class without 
actually trying it in the set. We shall 
not always find that our predictions are 
exactly borne out in practice; still they will 
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Fig. 2. A "family" of grid 
current curves. 

volts -plate 

give us, on the whole, a pretty exact indica- 
tion of what is to be expected from any 
particular tube. 

THE GRID VOLTS -PLATE CURRENT 
CURVE 

Fig. 1 shows the circuit which is used 
for taking the grid volts -plate current curve. 
In the plate circuit is a milliammeter which 
enables the current flowing to be read, 
while a voltmeter shunted across the "B" 
battery and provided with a switch makes 
it possible to measure exactly the plate volt- 
age. In the grid circuit is a potentiometer 
in shunt with a battery of small cells, to 
the middle point of which is connected a 

lead from the negative leg of the fila- 
ment. A second voltmeter placed in this cir- 
cuit enables the tester to ascertain the grid 
voltage with respect to the negative leg of 
the filament. This voltage can be made of 
any positive or negative value within the 
capacity of the battery by moving the slider 
of the. potentiometer. In practice the plate 
voltage is first adjusted to a value of, say, 
20 volts. The potentiometer is then moved 
over to the negative side until the milliam- 
meter in the plate circuit shows a zero 
reading. The grid voltmeter now shows 
the grid potential required to clam back 
entirely the electron emission from the fila- 
ment. The potentiometer slider is now 
moved slightly towards the positive side 
and milliammeter readings are taken at 
each volt as the grid becomes more and 
more positive. A dot representing each read- 
ing is made on a piece of graph paper. 

When further increases in the positive po- 
tential upon the grid make little or no dif- 
ference to the current flowing in the plate 
circuit the tester knows that he has reached 
the saturation point; that is to say, the 
plate is now receiving every possible elec- 
tron from the filament. He then starts 
upon a second test, increasing the plate po- 
tential to perhaps 30 volts and proceeds as 
before. Having once more come to the 
saturation point he makes another curve 
with a still higher plate voltage. He .then 
draws in freehand curves, following as 
nearly as possible the sets of dots which he 
has made upon the paper. The result is a 
"family" of curves such as that shown in 
Fig. 2. Now what can we learn from the 
particular family illustrated in this diagram? 

In the first place, with the filament voltage 
used (we will see presently how this is 
determined) this tube shows a saturation 
current of about 1.5 milliamperes. It will 
not, therefore, be suitable for working a 
large loud speaker if used as an audio fre- 
quency amplifier. Secondly we see that 
progressive increases in the plate potential 
move the curve considerably greater dis- 
tances to the left. Hence, with something 
rather higher than 50 volts, we shall have 
a curve well" to the left of the zero line, 
which should give good and undistorted 
audio frequency amplification. The tube 
is, therefore, very suitable as a first stage 
audio frequency amplifier. How will it do 
as a rectifier? Some would prophesy ex- 
cellent results on account of its "well 
marked lower bends." These bends, how- 
ever, are entirely useless from any point 
of view, for probably not one set in ten 
thousand makes use of plate rectification. 
Rectification depends mainly upon the grid 
volts -grid current curve to which we shall 

Fig. 3. The circuit employed for obtaining 
grid current curves of vacuum tubes. 
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come presently. As has been pointed out, 
the rectifying tube has two functions to 
perform : It acts in the first place as a diode 
or Fleming tube for rectification purposes, 
and in the second as an audio frequency 
amplifier. Its working grid potential will 
usually be in the neighborhood of zero grid 
volts and, the voltage changes upon its grid 
will not be very large unless several stages 
of radio frequency amplification are used 
before it. What we want in the grid volts - 
plate current curve of the rectifier is a 
good straight portion on either side of the 
zero grid volts line. This we have in the 
50 -volt curve of the tube under discussion. 

For radio frequency amplification again we 
require a well defined straight portion of the 
curve, but it is difficult to say whether the 
tube will do well in that position until we 
know something about its grid current 
curve. Of the family of curves that we 
have been discussing we may say that they 
appear to be those of a good general pur- 
pose tube likely to give very satisfactory 
results in any part of the set. They are as 
a matter of fact the curves of the Mullard 
Ora tube of English make. 

THE GRID CURRENT CURVE 

Fig. 3 shows the way in which the grid 
current curve is taken. The plate and fila- 
ment voltages are fixed at suitable values, 
then the grid potentials are varied and cur- 
rent readings are taken by means of the 
microammeter, dots being made and curves 
afterwards drawn as before. Fig. 4 shows 
a typical curve of a hard tube. With the 
grid at zero volts the amount of current 
may be in the neighborhood of .6 micro- 
ampere. As the voltage on the grid is made 
more and more negative the current falls 
very rapidly indeed until at .6 olt negative 
a zero reading is obtained. From this point 
onward, a rather curious effect takes place. 

Reverse current is found to flow, which in 
the case of the tube the curve of which is 
given in Fig. 4 reaches a maximum of .14 
microampere at 1.8 volts negative. The 
gradual increasing of the negative grid po- 
tential now has the effect of reducing the 
backlash current until at 4 volts we again 
have a zero reading on the microammeter. 
The reverse current or "backlash kink" is 
caused in a rather interesting way. No tube 
contains a really perfect vacuum; there 
must always be present within the bulb gas 
molecules. As electrons pass from filament 
to plate they collide with gas atoms and 
owing to their speed actually drive electrons 
out of them. This process is known as 
ionization by collision. It results in the 
formation of positive ions which normally 
return to the filament. When, however, the 
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Fig. 4. A grid current curve obtained from 
a hard- tube. 

grid has reached a certain negative value it 
begins to attract these positive ions, with 
the result that a reverse current flows. The 
process goes on until the negative potential 
of the grid reaches a point at which its 
electron -stopping and ion -collecting qualities 
are balanced. When this happens reverse 
grid current is at its maximum. If we make 
the grid more and more negative it will 
dam back the flow of electrons from the fila- 
ment ; hence there will be fewer positive 
ions and the reverse grid current will fall. 

Fig. 5 shows the grid current curve 
actually obtained from a soft Dutch tube. 
Here the flow of positive grid current at 
zero grid volts is very much higher than 
in the last case, reaching a value of over 
55 microamperes. This is due to the fact 
that the larger quantities of residual gas 
within the tube make for a much greater 
amount of ionization by collision. The 
electron stream from the filament is denser, 
and a greater number of electrons is caught 
in the meshes of the grid. The positive ions 
submit the filament to a heavy bombard- 
ment. For the same reason the backlash 
kink is again very much larger, reaching in 
this case a maximum value of .98 micro- 
ampere. We now see one thing that the 
grid volts grid current curve will tell us: 
it gives us to a great extent the measure of 
the tube's hardness. Secondly it gives us a 
very fair indication of how the tube will 
function as a rectifier. Fig. 6 shows how 
grid current is used for rectification pur- 
poses. For rectifying, therefore, we require 
a tube with a well marked backlash kink 

Grid current 

Rectified charge 
0/7 grid 

Grid 
volts 47 

/ncommg. 
osciitaf/OQs 

Fig. 6. Illustrating how grid current is used 
for rectifying purposes. 

in the grid current curve. Fig. 6 is further 
interesting from another point of view, for 
it shows us how we sometimes obtain a 
curious kind of distortion by the use of 
several stages of radio frequency amplifica- 
tion : the voltage changes applied to the 
grid of the rectifier may be so great that it 
is overloaded by them, the negative half 
cycles going far beyond the point of maxi- 
mum reverse grid current and possibly even 
reducing the flow to zero once more. It 
shows us, too, that we must adjust the plate 
and grid voltages of radio frequency am- 
plifiers so that no rectification is taking 
place in them, otherwise we may expect dis- 
tortion from that cause. From the curve 
of the soft tube we can see why it is that 
these tubes are so efficient as rectifiers. 
especially when they are used on single tube 
sets where the voltage changes upon the 
grid are very small indeed. For a rectifier, 
then, we require a respectable flow of posi- 
tive grid current at zero grid volts, while 
for the radio frequency amplifier grid cur- 
rent must not be too high at zero grid volts, 
otherwise pronounced damping and distor- 
tion of the wave forms will occur. 

The curves given in Figs. 4 and 5 may be 
read as follows : The tube from which the 
first was made should be an efficient rectifier 
and should also do well as a radio frequency 
tube, for the grid current is quite small at 
zero grid volts. The second will rectify 
very well, provided it is Used by itself or 
with no more than one stage of radio fre- 
quency amplification in front of it. It 
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will not function with anything like suc- 
cess owing to the large current at zero grid 
volts. 

Grid current provides us with one of the 
most interesting instances of the import- 
ance of the minute in radio. The curve 
shown in Fig. 4 appears quite large, but 
that is merely because it is drawn to a 
much bigger scale than those in Fig 2 for 
instance. To draw the latter on the same 
scale as the grid curve we should have to 
increase the height of the vertical line ten 
thousand times. Suppose you draw both 
the plate and grid current curves upon a 
full sized billiard table, taking the balk 
line for the grid volts and making the volt 
divisions no larger than those shown in 
any of the drawings in this article. If we 
draw a line straight through the row of 
spots down the center of the table we can 
mark off on this 10 compartments each 10 
inches long to represent one milliampere. 

Our grid current curve would cross 
the center line one hundredth of an inch 
above the balk line and its backlash kink 
would be represented by a curve dropping 
one -thousandth of an inch below the line! 
To get anything like results we shall have 
to draw the curves upon a large football 
field 120 yards in length. Here we can 
make a center line between the goal posts, 
dividing it into 10 compartments 432 inches 
long, each representing one milliampere. 
The plate current curve would then be a 

(Continued on page 774) 
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+ Fig. 7. The circuit employed for making the 
emission curve. 
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The Resonant Circuit 
By J. M. GRIGG, B.S. 

/1 most interesting article covering a very important subject, that of the effects of resistance, 
inductance and capacity in resonant circuits. 

91 R ECT1O ì,1 O F 

'l1RR>è?vT FLOW 

Fig. 1. Any current -carrying wire is enclosed in a magnetic field. This field travels along 
the wire in spiral fashion to the left or to the right, depending upon the direction of the current 
flow. The extent or circumference of the spirals is dependent upon the strength of the current. 

WHEN we think of radio waves 
upon an aerial, we think of wave 
motion with respect to places in the 
wire. We know that what is hap- 

pening at one place is not happening 
throughout the wire at the same time. 
We consider both time and space, just as we 
would while observing waves traveling over 
the surface of water. We consider the 
space element doubtless because the antenna 
is relatively long. 

On the other hand, we neglect the space 
element if the wire, instead of being ex- 
tended, as in the case of an antenna, is coiled 
into a helix. The voltage and current are 
then assumed to vary uniformly through the 
whole with respect to time, the shortness and 
compactness of coils doubtless leading to the 
inference that identical changes happen in 
all places at once. 

To deal properly with the phenomenon of 
electrical resonance we must recognize the 
fact that on the coil, as well as on the an- 
tenna, a linear wave motion is involved. The 
current or voltage in a tuned circuit, there- 
fore, builds up progressively from wave to 
wave, and the first pulsations are not ampli- 
fied to the same extent that succeeding ones 
are. 

To account for the phenomenon of electric 
resonance it is necessary first to know some -. 
thing about wave motion along a wire or 
coil. And since the latter occurs by virtue 
of two fundamental properties, inductance 
and capacity, a brief introduction to these 
will be given. 

INDUCTANCE 
To begin with, suppose it is desired to 

build up a certain current strength in a 
conductor, Fig. 1. First of all, enough 
energy must be expended to produce the 
magnetic field which always accompanies the 
flow of an electric current. This field is rep- 
resented by the circular arrows. The energy 

A `' y Q 
,. 

Fig. 2. An electrostatic field surrounding a 
wire due to a potential at point O. 

it holds is drawn from the current supply, 
ahead of the current, and when the current 
decreases, or ceases to flow, it is given back 
to the circuit. 

Thus the energy of magnetization retards 
the starting of a current and prolongs the 
decay of a current once started. The circuit 
thereby possesses a magnetic inertia tending 
to resist changes' of current strength, a prop- 
erty which is called inductance. 

In Fig. 3 the inductance, while distributed 
uniformly along the conductor, is represented 
as divided into units, 1, 1,, 1 etc., corre- 
sponding with each unit length of the wire 
or coil. 

CAPACITY 
Capacity is an electrostatic property of a 

conductor. Due to it, when a potential exists 
at some point in the conductor there results 
an electrostatic field in the surrounding re- 
gion. The non -conducting region about the 
conductor is called the dielectric. Every 
point in a conductor may be said to have 
capacity relative to every other point in it, a 
property called distributed capacity. In Fig. 
2 the curved lines represent the electrostatic 
field due to a potential at some arbitrarily 
chosen point O. This field is due to the 
capacity or condenser effect between point 0 
and the sum of all other points in the con- 
ductor. 

In Fig. 3 the condensers c c2, c etc., rep- 
resent the distributed capacity per unit length. 
For instance, c, is the capacity between unit 
3 and the balance of the conductor. In virtue 
of the many branch circuits, distributed ca- 
pacity offers by -paths for the flow of cur- 
rent under what are normally known as 
open- circuit conditions ; that is, charging or 
discharging condenser currents pass. 

Capacity may be thought of as a reservoir 
for the storage of energy, current rushing 
into it when a potential is applied and dis- 
charging into the conductor when the poten- 
tial disappears. 

Assume now that a constant, unidirectional 
potential is applied at A, Fig. 3. A wave 
pulse would move outward from A, charg- 
ing in turn the various condensers, and, with 
corresponding delays, getting past each in- 
ductance. Finally, when all the condensers 
were charged, current would cease altogether 
to flow. The outgoing pulsation could be 
likened to the heavy surge of water which 

would travel over the surface of a pond 
when a huge mass was deposited in it, and 
the condenser charges to the resultant rise 
of water level in the pond. 

Now assume that the potential is applied 
for only an instant. During that instant the 
inertia of inductance 1, opposes the flow of 
current, but condenser c, will get a charge 
before the potential is cut off. By this time 
the inertia of inductance 11 has been reduced, 
and a path thereby opened for the discharge 
of the current in the condenser c,. At A, 
the inductance 1, at first opposes the flow of 
the discharging current so that the first flow 
is into the condenser c2. The time of flow 
will be prolonged somewhat by the conver- 
sion of the magnetic energy of 1, into a cur- 
rent. Before this has been finished, how- 
ever, the inertia of 1, has been overcome. 
and a path is offered for the discharge of 
C,. But there will also be a back circuit 
through 1, and el. C2i therefore, discharges 
both through 1, and 1,, mostly through 12. 
however, due to difficulty of reversing the 
direction of current in 1,. At each capacity 
and inductance thereafter the same cycle will 
be repeated with the result that each time a 
part of the charge .is moved ahead. In this 
Manner not a wave pulse but waves follow- 
ing one another in succession will travel 
along the conductor. 

If the conductor were very long, and it 
were possible to see just what took place, we 
would observe something analagous to what 
happens when a pebble is dropped into a 
pond. There would be a train of waves, 
apparently starting outward from A and 
with amplitudes growing less and less as 
they advanced, until at great enough distance 
the oscillations would finally be damped out, 
and each new set starting out from A would 
be smaller until finally they ceased altogether. 

RESISTANCE 
To account for this dissipation of energy 

the property known as resistance must be 
taken into consideration. Due to resist- 
ance, in each unit a small portion of energy 
is expended in heating the conductor. Since 
this heat is radiated, it is lost. and, conse- 
quently, at each unit the transmitted energy 
would be a trifle less than at the one before. 
Thus resistance explains why the wave grows 
smaller with distance. This attenuation is 
what is familiarly known as damping, see 
Fig. 4. 

If instead of the momentary potential, 
suppose that the conductor, Fig. 3, which 
will be assumed to be infinitely long, is con- 
nected to a source of alternating current at 
A. There will result waves of potential and 
current running out from A, diminishing in 
strength, as before, with distance traveled. 
A continuous train of waves, however, will 
continne to come as long as the conductor is 
connected to the source of supply. 

WAVE- LENGTH AND FREQUENCY 
As the velocity of a wave upon water is 
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Fig. 3. Illustrating the distributed capacity 
per unit length in a conductor. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for November, 1924 

dependent upon certain gravitational and in- 
ertial properties, so will the speed of these 
waves upon the conductor be dependent upon 
the properties of inductance and capacity. 
Instead of traveling at the velocity of light, 
as they would do in free space, their speed 
will be very much slower. The speed will be 
inversely proportional to the square root of 
the inductance and distributed capacity of 

1 

the conductor -thus, speed = The 
V ce 

greater the value of these properties, of 
course, the slower will be the speed, and, as 
will be shown, the longer the natural wave- 
length of the conductor or coil. Thus, bring- 

Attenuation 

Fig. 4, Illustrating the attenuation or damp- 
ing of an oscillating current. 

ing an antenna nearer to earth increases its 
capacity, thereby slowing up the velocity of 
the current (or decreasing the frequency) 
and increasing the natural wave -length*. 
The same situation obtains using a spiral 
instead of a straight antenna for the total 
inductance is greater. Winding a conductor 
into a coil, such as is used in a coupler, 
slows up the speed of the current so much 
that the wave travels approximately twice 
the length of the coil only in the time it 
travels its rated wave- length in meters on 
the air. 

The length of the wave is equal to twice 
the distance that the wave front would 
travel during the time the potential was ap- 
plied; or, in the case of an alternating poten- 
tial, equal to twice the distance the wave 
front would travel while the potential went 
through one complete cycle. Thus the veloc- 
ity of travel divided by the frequency equals 
the wave -length. 

Now, instead of a very long conductor, 
suppose that one quite short is chosen. Then 
when an outgoing wave reaches the end, it 
can go no farther, and the condenser at the 
end throws all its charge backward upon the 
line. Because of this the wave amplitude is 
momentarily doubled, while at the same time 
a new wave is started backward toward the 
source. This process is called reflection. 
The backward motion of the wave continues 
until the source is reached, when there will 
be another reflection, this one due to induct- 
ance, and instead of a doubling of the poten- 
tial the effect is a reversal of the polarity. 
Presently, therefore, there will be many in- 
terfering trains of waves running to and 
fro, amplitudes, however, growing smaller 
and smaller due to damping, and finally the 
earlier reflections dropping out, while new 
ones take their places. 

A similarity of effect has doubtless been 
observed in the case of water waves, when 
there are several trains running through and 
interfering with one another. In this case it 
will have been noted also that the water 
rises twice as high where the wave is re- 
flected at an obstructing wall, while the in- 
coming reflections will appear to stand still, 
half a wave- length from the center, as the 
phase of this reflection is reversed. 

So far as effectiveness is concerned, this 
random interference of waves might be com- 
pared to the case of a crew of workmen on 
a rope, some pulling one way and some 
another, and no two pulling together. If 
they all pulled at once and in the same direc- 

*Lead is included in total length. 

tion all their efforts would be united in use- 
ful work. Likewise, if all these waves and 
their reflections acted in the same direction 
and at the same time the resultant effect 
would be tremendous, and the result would 
be the phenomena known as resonance. 

RESONANCE 
How all these waves and reflections can be 

made to act in unison is a problem quite sim- 
ple of solution. It is a case merely of prop- 
erly proportioning the length of the conduc- 
tor to the frequency. Suppose that an alter- 
nating potential is impressed at the exact 
middle, instead of at one end, and that the 
length of the conductor is such that the wave 
fronts travel from middle to ends in just a 
quarter cycle. The round trip of each orig- 
inal and its reflection will be made in just 
half a cycle. The reversed reflection at the 
middle will always start upón its next trip in 
phase with the impressed voltage, and each 
succeeding wave and reflection will travel in 
step with the reflections of preceding waves. 
All the waves on the conductor will, in 
effect, be piled on top of one another and 
travel as a single wave, and the voltage on 
the terminals will build up from wave to 
wave until the earlier reflections begin drop- 
ping out, due to clamping, and a balance is 
reached. 

To get a better idea of this building -up 
process, imagine a pendulum given tiny 
thrusts each half beat in step with its natural 
period of oscillation. It is evident-that each 
time the pendulum would sweep through an 
arc a little wider than before, and finally 
the point would be reached where it could 
swing no higher. The energy of the thrusts 
would be just balanced against the damping 
of air resistance. This is the actual case of 
a clock pendulum where the thrust of the 
escapement is balanced against the damping 
of friction and air resistance. 

Two important conclusions, therefore, have 
been reached, viz., that the resonant voltage 
builds up progressively from wave to wave, 
and that the amplitude at any instant de- 
pends upon a relation between the damping 
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Fig. 5. Two curves illustrating the current 
growth in 'a circuit containing resistance 

and capacity. 
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losses and the total number of oscillations. 
The amplitudes reached by each succeed- 

ing oscillation, therefore, increase in accord- 
ance with logarithmic law, assuming the 
succession of impressed wave pulses are of 
even amplitudes. A curve drawn through 
the peaks of successive amplitudes is iden- 
tical in form with the well known curve of 
current growth in a circuit having resistance 
and capacity. Two such curves, Fig. 6, illus- 
trate this, the higher curve being drawn for 
a damping constant one -half that of the 
other. Ultimate values of resonant poten- 
tial, as represented by the asymptotes a a' 
and b b1 are inversely as the numerical value 
of the damping constant. It is of importance 
to observe that wave trains of lengths usually 
met with in broadcasting can at best build 
up to only a fraction of ultimate values, and 
that because of this shortness of train, re- 
duction of clamping below a certain point 
profits little. 

The foregoing analysis is similar in out- 
line to ones in use many years in explana- 
tion of transient phenomena upon wires, 
cable's and antennae, in which connection the 
pioneer work of such men as Heaviside has 

(Continued on page 714) 
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Awards of the $50 Radio Wrinkle Contest 
First Prize 

A PANEL MOUNTING VARIABLE 
GRID LEAK 

By ROBERT H. WATKINS 

Following is a description of a very efficient 
variable grid leak which is smooth in oper- 
ation and has the added advantage of being 
easily mounted on the panel. It is desirable 
to have a grid leak which can easily be 
varied, as a slightly different setting will 
be required for DX and local stations. The 
grid leak resistance is made by soaking a 
strip of cloth in India ink and letting 
it dry. This resistance is then mounted on 
a piece of insulating material, bent at right 
angles as shown in the illustration. This 
is best constructed of a piece of hard rub- 

End view of Cam 

Hard rubber 

Constructional details of an excellent variable 
grid leak employing a cam adjustment. 

ber about 4/ inches long and 1 inch wide. 
This piece of hard rubber is easily bent at 
right angles lr /2 inch from one end by im- 
mersing it for a couple of minutes in boiling 
water, to soften it. A bushing, such as 
that used in an ordinary jack, is obtained. 
This bushing serves as a bearing and also 
holds the insulating bracket to the panel. A 
hole is bored through the short end of the 
bracket and threaded to take the bushing. If 
it is not possible to thread the bracket it may 
be held in place by means of a nut. The 
resistance is varied by means of a piece of 
spring brass which is bent to the shape 
shown. When the knob is turned a cans 
made of hard rubber or bakelite and fash- 
ioned as shown, gradually depresses the 
spring, thereby shorting more or less of 
the resistance. Two binding posts are fas- 
tened to the hase of the instrument for con- 
nections. 

Second Prize 
A VERNIER SCALE 

By ROBERT G. GARLOCK 

There are dozens of vernier adjusters on 
the market but no vernier scales although 
there are many critical but stable receivers 
and especially wavemeters for which a de- 
vice for reading fractions of a scale division 
would he useful and convenient. The scale 
described here is a modification of that em- 

For those who wish close calibration this 
vernier scale is recommended. Put two of 

these on your Super Heterodyne. 

Prize Winners 
First Prize $25 

A PANEL MOUNTING VARI- 
ABLE GRID LEAK 

By ROBERT H. WATKINS 
North Syracuse, N. Y. 

Second Prize $15 
A VERNIER SCALE 

By ROBERT G. GARLOCK 
Wes; Salem, Wisc. 

Third Prize $10 
HOME MADE SOCKET 

WRENCHES 
By C. R. WHITTEMORE 

2635 Eccles Ave., Ogden, Utah. 

ployed on calipers and may be applied to 
any large dial which runs true and is accu- 
rately engraved. 

Cut a piece of bakelite as shown in the 
drawing. It should be as thick as the edge 
of the dial and fit the curve as closely as 
practicable. The curved edge can be shaped 
on a small emery wheel, and the straight 
edges cut with a saw and smoothed with 
a file. The ten divisions should be engraved 
with a sharp tool in the same space taken 
by nine on the dial and filled with white 
enamel. Accuracy is important in this oper- 
ation. 

The scale is easily read by the following 
method : Take the dial reading opposite 
the zero line of the vernier just as if the 
zero line were the ordinary arrow. Then 
note which line of the scale is opposite a 
line of the dial. The number above this 
vernier line is the number of tenths of a 
division. For example on the illustration 
the reading is 21.4. Simple, isn't it? A 
little study will show why this is so. 

Third Prize 
HOME MADE SOCKET WRENCHES 

By C. R. WHITTEMORE 

When building radio receivers it some 
times happens that certain nuts are in places 

Copper tubing ,Flatten for screwdriver 

'Flare end for round or ha nuts 

Handy socket wrenches can be made from a 
piece of copper tubing in the manner shown. 

very difficult to reach except with a socket 
wrench. A set of socket wrenches can very 
easily be made of three pieces -of copper 
tubing one -quarter, five sixteens and three - 
eighths inch outside diameter and two or three 
inches long. Each piece of copper tubing 
should be flattened on one end so that a 
screw driver will fit in snugly. The other 
end is flared with a punch. This flared end 
may be placed over practically any type of 
nut and when pressure is applied it will grip 
tightly and the nut can then be screwed into 
place by the screw driver. I have used a 
set of these wrenches for several months 
in assembling sets and ant sure that any- 
one trying this idea will find it excellent. 

A SIMPLE PHONE CONNECTOR 
Here is a little stunt which will prove 

very handy when two or more pairs of 
phones are to be connected in series and no 
connecting units for this purpose are handy. 
All that is required is a short piece of No. 
20 or 18 bare copper wire. This piece of 
wire is tightly wound around one of the 
cord tips or any rod of the same size to a 
length of about one inch. If more than two 
pairs of phones are to be connected in 
series two or more of the simple connectors 
will be required. The method of using is 
very simple, the phone cord tips of the sepa- 

An emergency phone tip connector can be 
made from a piece of wire, coiled tightly. 

rate pairs of phones being inserted in each 
end of the connectors. The accompanying 
diagram shows very plainly how this little 
device is employed. It will be found that 
a good tight connection is obtained which 
will hold indefinitely. 

Confribitted by Charles L. ]Mitchell. 

SINGLE RECEIVER HEAD BAND 
All of us, at one time or another, have 

had friends come in to listen in with us and 
if we were not lucky enough to own a two - 
stage amplifier with loud speaker, the phones, 
of course had to be used. As a rule there 
were not enough pair of head sets to go 
around and we had to "split" them. After 
a while it proved very tiresome to hold a 
single receiver to the ear so I devised a 
head band which could be made in a few 
seconds and which admirably accomplishes 
the purpose. The illustration of this head 
band is practically self -explanatory and very 
little need be said concerning its construc- 
tion. About 2/ feet of No. 10 or 12 iron 
or stiff copper wire is required and is bent 
into the shape shown. by means of pliers. 
Two or three of these head bands may be 
made and used on occasions when there are 
more listeners present than head sets. 

Contributed by Graham Joyner. 

When an extra head -band is needed. it can 
be made in a few minutes with heavy wire. 
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A SIMPLE VARIOMETER CON - 
TACT BRUSH 

Unless a pig -tail connection is employed 
for the rotor of a variocoupler or vario- 
meter, the contact is, as a rule, very poor 
when the circuit is made through the shaft. 
A good contact will be had by employing 
a contact brush constructed of a safety pin. 
The head of the pin is removed and this end 
of the pin bent into a semi -circular shape as 

Head removed 

Loop to take mounting 
bolt or screw 

A variometer contact brush made from a 
safety pin. This affords a good wiping 

contact. 

Bent to fit 
Rotor Shaft 

shown in the diagram. The pointed end is 

bent in the form of a loop to take a mount- 
ing bolt or screw. This contact brush is 
screwed on one end of the variometer in 
such a fashion that the semicircular end 
comes in contact with the shaft and makes 
continuous pressure. With this brush in 
service there will be little trouble due to 
imperfect contact when the rotor is revolved. 

Contributed by James D. Johnston. 

A NAVY TYPE KEY KNOB 
A common key knob can be made into a 

navy type knob by using an ordinary poker 
chip. The poker chip is drilled in the center 
so that the screw on the key knob will pass 
through readily. It is then inserted between 
the regular knob and the frame of the key 
and the knob screwed down tightly. Care 
should be taken when drilling the poker 

Key knob Poker chip 
Y 

A poker chip transforms an ordinary key 
knob to one of the Navy type. 

chip as it is liable to crumble or break. The 
drill should, therefore, be turned very slowly 
in the process to make a neat hole. Besides 
giving the key an excellent appearance, this 
simple device is a great improvement over 
the regular key knob as it will be found that 
sending is easier with it. 

Contributed by H. H. School field, Jr. 

A SAFETY HINT 
It has happened to me and no doubt to 

many others, that while tightening some 
screws inside of the set, the screw driver 
has slipped and shorted the "A" or the 
"B" battery. It also usually happens that 
the "B" battery will be shorted directly 
across the "A" battery thereby burning out 
one or more tubes. This could be prevented 
by disconnecting the "B" battery, but as a 
rule, the experimenter does not take the 
trouble or time to use this safety expedient. 
This being the case, it is the best policy 
to insulate the screw driver so that such an 

By wrapping a layer of tape around the 
screw driver, the danger of short circuits 

is eliminated. 

occurrence will be impossible. This is done 
by wrapping a layer of ordinary friction 
tape around the metal part of the screw 
driver down to about one -half inch of the 
point. This operation is quickly done and 

it will allow work to be done on the interior 
of the receiver without fear of shorting 
batteries or burning out tubes. 

Contributed by Nathan Swerdlow. 

A BACK PANEL SWITCH STOP 
A back panel switch stop which I have 

used with great success on several sets can 
very easily be made from a small piece of 
sheet brass or copper cut as shown herewith. 

The bottom projection is left for a sol- 
dering lug, while the other two, bent up at 
right angles on the dotted lines, serve as 
stop for the set screw on the switch. No 
dimensions are given as they will be de- 
termined by the kind and size of switch it 
is used for. With the shape shown, the 
switch will be allowed to cover almost half 
a circle. For more or less switch points the 
shape will have to be slightly different. 

Ho% to fit scvikh 
pano/ bushing 

\Set screw 

'-Collar 

''So /dcrir19 /U9 

A neat and effective back panel switch stop. 

It is best to leave the piece of brass (or 
copper) flat until it is put on the panel as 
the nut holding it and the panel bushing can 
be put on much easier. The projections can 
then be bent as shown. 

Contributed by J. L. McGuire. 

A CONDENSER CUT -OUT 
In many cases, particularly that of the 

antenna series condenser, it is often desirable 
to cut a condenser out of the circuit. The 
arrangement described below is ideal for this 
purpose, as it makes unnecessary the use of 
an extra switch, or a change in the lead -in 
wiring. 

As shown in the drawing, it consists of 
a brass strip, pointed at one end, and fas- 
tened under the nut belonging to one of the 

Rotor 
Plate 
I 
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The condenser 's shorted when the rotary 
plates come in contact with the brass strip. 

rods which hold the stationary plates to- 
gether. It may be placed on either the front 
or back end of the condenser, but must be 
on the left side. It should be carefully 
shaped so that it will make contact with the 
outside rotary plate when the dial is turned 
slightly below zero. 

A condenser with this attachment should 
not be placed in any circuit where, when it 
is shorted, the "A" or "B" batteries will 
also be shorted. 

Contributed by Homer E. Hogue. 
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AN EASILY MADE GRID LEAK 
MOUNTING 

During the course of construction of a new 
set, the builder often finds that a separate 
grid leak mounting is necessary. Such a 
mounting must be employed when the grid 
leak is connected from the grid directly to 
the filament. A very easily constructed 
mounting may be made from two old con- 
nection clips. These clips should be bent 
to the form shown in the diagram and should 
be mounted just far enough apart that a 
grid leak of the regular cartridge form v411 

Base 

Spring connection clips are employed to make 
this grid leak and condenser holder. 

be held snugly. An old piece of bakelite or 
hard rubber of the proper length and an 
inch wide may be used for the base. Holes 
should be bored through the base to corre- 
spond with the holes in the clips and the 
clips fastened down by means of screws or 
bolts. The two small lugs under which the 
wires are usually held are bent up and the 
connections are soldered to them. If a con- 
denser of the correct size is used it may also 
be held by this mounting in parallel with 
the grid leak by inserting it in the position 
shown in the diagram by the dotted lines. 

Contributed by D. M. Clayton. 

A SIMPLE AERIAL SUPPORT 
The problem of erecting an aerial on the 

common slant roof is discouraging, to say 
the least, and is often one of the most 
bothersome factors in radio installation. 

It takes time and often becomes an ex- 
pensive item to erect a single pole mast on 
the ridgepole or at the peak of such a house. 
A special socket arrangement must be pro- 
vided for the base of the pole and an elabo- 
rate system of guying must often be worked 
out. This necessitates an added expense in 
insulators and guy wire. 

A simple and quickly worked out method 
of supporting an aerial is illustrated in the 
accompanying drawing. Any available stock 
may be used : wooden poles, two by fours, or 
even iron pipes. 
Screw the piece shown as A, flat to the roof 

allowing three or four feet, as a minimum, 
to project upward above the saddle board. 
This will extend the slant of the roof be- 
yond the peak. 

Attach the piece B in a similar manner 
on the other side of the roof. This will 
cross A at the ridgepole and extend upward 
in the opposite direction. The length pro -. 

(Continued on paye 792) 
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An easily 

Slant screws 
for added stren9f/1 

made antenna support constructed 
of two crossed sticks . 
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Radio Humor 
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The year 1925 is to disclose many a new and radical form of radio receiver. Among the types 
for home use is the above chic model of the Double Mezzamined Hilicopter Pliodronotic 
Super Reflexed Monotrolic Receiver with hot and cold running water and hydraulic grid leak. It is super -controlled. A railed ladder permits access to the main tuning dials. 

NOT A FAIR MATCH 
The Radio Section of 

the Boston American of 
July 26th contains the 
following advise in one 
of its columns : "A six-. 
volt storage battery may 
be used to FIGHT the 
filaments of UV -199 
tubes provided a proper 
resistance is u s e d." 

Someone should inform the S.P.C.A. of this. 
It is an uneven match and, as a rule, the 
filament gets licked. If such practice is con- 
tinued the vacuum tube race will be wiped 
out. 

Contributed by W. P. McLaughlin. 

HUMAN AERIALS OF SNAPPY 
DIMENSIONS 

In the Radio Section 
of the New York Jour - 
nal of Saturday, August 
2nd, we are informed 
that a Mr. Pierce "em- 
ploys an aerial consist- 
ing of two WIVES, 
each fifty feet long, 
running n o r t h and 
south, with the lead -in 

from the northern end !" Good Lord, what 
is this world coming to? Is it not enough 
that the wife of today take care of the 
house and the children that she must be 
employed as a collector of radio signals? 
\Ve should like to know whose wives Mr. 
Pierce employs and from what race they 
spring. 

- Contributed by H. E. Lovejoy. 

ALL RADIO'S TRANSFORMERS 
GOT WINGS 

The Barwick Corn- 
pany in the July, 1924, 
issue of RADIO NEWS 
advertise. their "Tri -coil 
Radio Frequency AM- 
PLIFLYING Trans- 
formers." Being gifted 
with flight we can un- 

.derstand how, by the 
use of them, one can 

Radi®tics 
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 mia- 
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 

hit the high spots in the ether jumble. The 
wings are, no doubt, made of bakelite. 

Contributed by Earl Litt. 

WHO WAS THE PRIMA DONNA? 
From an evenings' 

list of Broadcast Pro- 
grams in the New York 
Journal we found this 

tt unusual announcement : 

"WLW, Cincinnati... . 

10:00 P. M. -Grand 
Opera from the Cincin- 
nati Summer Opera 
Season at the ZOO !" 

Hot stuff, if true. The part of Faust was 
probably taken by the laughing Hyena, with 
an accompaniment from the monkey house! 

Contributed by J. E. Greenbaum. 

WHO IS THE DAREDEVIL 
OPERATOR? 

In the July 22 edi- 
tion of the Los Angeles 
Times we are informed 
that "The installation in 

I ° - 

England of sending and O p; 

receiving apparatus on sl 
the FLAGPOLE will 'rü'.- 
enable Lieut. L. W. fl ` 'S 
Smith to communicate _tf 
at all times with the 
warcraft." What the advantage may be is 
a question. Maybe this arrangement keeps 
the "radio bugs" away from the apparatus. 

Contributed by W. M. Clark. 

Radio News for November, 1924 

LETTER RE: RADIO 
Dear Oscar : 

I received your recent letter in which you 
advised me to take up radio. Never darken 
my door again. I took up radio and they 
took me out. It was this way. Did you 
ever hear of the Stuperflexible circuit? My 
ex- friend Mr. Moskowitz of Izzy's Radio 
Shoppe (Pay Up At So Much Down) told 
me it was a good buy. So I said good -bye 
to two hundred and fifty hard -earned little 
ones and became the proud possessor of a 
Stuperflexible. This circuit, according to all 
I could gather from Moskowitz, is some- 
thing on the order of a reflexed and neu- 
tralized super -heterodyne with a few modi- 
fications by Reinartz. The set employs nine- 
teen tubes and each tube is surrounded on 
all sides by a balloon tire in order to absorb 
any obtrusive static. Another of the advan- 
tages of the set, Moskowitz said, is that 
any man of normal intelligence can assemble 
it with the aid of only a screw-driver. . As 
I look back upon that remark I believe 
that he was casting dirty digs around the 
landscape because after fatally injuring nine 
screw -drivers I was compelled to have a 
radio mechanic put the Stuperflexible in 
working condition. 

All's well that signs off well, as they say. 
So it was just midnight when I first listened 
in. The results were beyond my' expecta- 
tions. On all available kilocycles I heard 

(Continued on page 764) 

SUPPLIED WITH AND WITHOUT 
POWER HOUSES 

In the August, 1924, 
issue of the RADIO 
NEWS the Rolls Royce 
Tube Co. advertise 
"Type 201A -5 v., 25 
amp. Amplifier and De- 
tector Tubes." That is 
probably why they call 
them Rolls Royce tubes. 
Only a millionaire can 
use them. However, a private power house 
could supply the necessary amperage, al- 
though if as many as eight of these tubes 
were employed, it would probably be neces- 
sary to connect two power houses in parallel. 

Contributed by E. G. Pearson. 

ALL THE BEST WAVES WILL 
BE THERE 

In the July 24th edi- 
tion of the Indianapolis 
News we struck a bit of 
inside news. It is stated 
that "The Bureau of 
Standards will radiocast 
standard wave -lengths 
of frequencies for the 
celebration of receiving 
sets and wave- meters." 
I believe this will be a big get- together and 
expect to be there with my Super Punko- 
dyne, providing, of course, I can manage 
first to receive my allotment of "standard 
wave - lengths of frequencies." 

Contributed by C. A. Rich. 

NO BODY CAPACITY IN THIS SET 
In an article in the 

August 19, 1924, issue of spDloH" 
the Evening Sun (Balti- 
more) headed "The Im- 
portance of Shielding" 
we are informed that 
the metal shield for the 
receiver of the type 
mentioned should be ap- 
proximately 100 FEET ` 
LONG. Quite a shield when one thinks 

(Continued on page 810) 
it 
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Correspondence from Readers 
RE: MR. MORRELL'S LETTER 

Editor, RADIO NEWS : 

In connection with the article by Peter 
Morrell, of Wilmington, Del., in the Sep- 
tember issue re: amateur interference with 
broadcast listeners : 

About all that we Radio Supervisors and 
inspectors can do about the matter is to sit 
back, helpless, and cry : "Oh, Lord, how 
long" will it be before some of these people 
awaken to the fact that when C.W. trans- 
mitters are used, interference on broadcast 
waves cannot, simply cannot, take place if 
the receiver tunes reasonably sharp. A 
transmitter operating on, say, 200 meters, 
simply isn't transmitting on three or four 
hundred at the same time. The trouble is 
that the receiver, through defects in its de- 
sign or construction, is tuning in such a broad 
band of wave- lengths that it also catches 
the wave of the C.W. transmitter, even 
though adjusted for broadcast reception. 
Use a coupled circuit receiver, or if you have 
a single circuit, add a tuned primary to it 
as has often been described in RADIO NEWS. 
Have no fear that it will weaken the signals. 

The reason any attempt by any association 
to prevent amateur C.W. transmission has 
fallen through is because such a step would 
not be in accord with the fundamental prin- 
ciples of liberty and democracy. Imagine 
forbiddinig a person doing something just 
because it might annoy some people if the 
latter are careless ! A more humane idea 
would he to forbid railroads operating be- 
cause of the large number who get killed 
racing trains to grade crossings. 

H. S. GOWAN, 
120 West King Street, Kitchener, Ontario. 

THE EFFECT OF FOG ON RADIO 
SIGNALS 

Editor, RADIO NEWS : 

I read with interest Mr. Kubiac's article 
in your August number regarding the effect 
of fog upon radio signals. However, I live 
less than 10 miles from the ocean, in North- 
ern California, and we have fog almost every 
night. I have been making a few observ- 
ations and find that my results are exactly 
opposite. 

I am about 500 miles, air line, from Los 
Angeles. On clear nights I am hardly able 
to understand the announcements from KFI 
and KHJ and indeed at times I am not able 
to get them at all. On the other hand when 
it is foggy they come in on the loud speaker 
with reasonable volume. 

I .am not familiar with the technical side 
of either fog or static, so I cannot enter 
into a deep discussion of the whys and 
wherefores with 3ZZ, but I would appre- 
ciate an explanation of this phenomenon. 

EUGENE BULTON, 
Ft. Bragg, Calif. 

FROM A CRYSTAL ENTHUSIAST 
Editor, RADIO NEWS : 

In the July issue of RADIO NEWS, direc- 
tions for building a crystal set were given. 
I built this set, making my own coil, detec- 
tor, condenser, aerial and cabinet: My father 
diet not think it would work and a radio ex- 
pert said I would spend $10 and would get 
nothing in return. My aerial was No. 14 
stranded wire insulated. The first night I 
received nothing and thought my $1.50, as 
that was all it cost me, was wasted. The 
second night I began receiving and in one 
week I had the following stations listed: 

WEAF New York -40 miles 
WJZ New York -40 miles 
WOR New Jersey -45 miles 
WEIN New York -40 miles 
KDKA Pittsburgh -350 miles 
WGY Schenectady -170 miles 
WNYC New York -40 miles. 

I also received Davis' and Coolidge's 
speech clearly. If any one wants a good 
set I advise them to construct the RADIO 
NEWS Beginner's Set. 

EDWARD ALSON, 
Amityville, N. Y. 

IN ANSWER TO MR. MORRELL 
Editor, RADIO NEWS: 

I am prompted to write a protest in 
answer to a communication by one Peter 
Morrell of Wilmington, Delaware, writing 
in your "Correspondence from Readers" col- 
umns for September. I trust you will find 
it convenient to give space to this letter, 
in the hope that it may set Mr. Morrell, 
and hundreds of thousands of others of the 
same mind, straight. 

His communication attacks the U. S. De- 
partment of Commerce Radio Inspectional 
service, and is directed chiefly against the 

40 Non -Technical 
Radio Articles 

every month for the beginner, the layman 
and those who like radio from the non- 
technical side. 

SCIENCE & INVENTION, which can 
be bought at any newsstand, contains the 
largest and most interesting section of 
radio articles of any non -radio magazine 
in existence. 

Plenty of "How To Make It" radio arti- 
cles and plenty of simplified hook -ups for 
the layman and experimenter. The radio 
section of SCIENCE & INVENTION is 
so good that many RADIO NEWS readers 
buy it solely for this feature. 

List of Radio Articles 
Appearing in the November 

issue of 
"Science and Invention" 

What's New In Radio. 
How to Build A Short Wave Set 

-By A. R. Marcy, 2DK. 
New Solodyne Circuits. 
R. F. Amplification, Regeneration and Re. 

flex Set Combined. 
Airplane and Train Radio. 
Radio Oracle. 
Neutralizing Methods 

-By Leon L. Adelman, 2AFS. 
Radio Wrinkles. _ 

"Supervisor of Radio for the Atlantic Coast." 
Inasmuch as there are three such officers, 
in addition to the Chiefs in Washington, it 
is not known which Supervisor Mr. Morrell 
refers to, but his opinions are general enough 
to include them all. 

We'll eliminate the amateur element from 
this discussion inasmuch as Mr. Morrell 
makes rather light of this interference, which 
is in reality a very great deal less than is 
popularly supposed. Let us consider then his 
protest against ship stations operating dur- 
ing the broadcasting of such an event as 
the recent political Convention at Cleveland. 

Mr. Morrell, if his receiving equipment is 
located at his Wilmington home, is, of 
course, in the area that experiences a great 
deal of annoying interference from ship sta- 
tions, as well as commercial and Naval 
shore stations. It appears to be a question 
as to whether Ile considers the primary pur- 
pose of radio communication -the safety of 
lives and property at sea -as secondary to 
the enjoyment of some ballyhoo broadcast- 
ing, which is exactly what these political 
conventions amount to. Apparently. in Mr. 
Morrell's own mind, he is satisfied that a 
ship in distress must not be permitted to 
interrupt what he doubtless considers a 
keen pleasure. He is not alone; in this 
super -civilization in which we live, there are 
millions like him. I cannot of course, state 
emphatically that it was a ship in distress; 
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but it night have been. Furthermore, very 
few vessels are found transmitting matter 
on the high seas today which is not of con- 
siderable importance to commerce or naviga- 
tion. 

Suppose it was superfluous matter that the 
vessel was transmitting -though how it 
could have been of less value than the "hog- 
wash" of "Hurrahs" and thick -tongued 
humor ( ?) of the political broadcast, I 
fail to see -was it his cue to submit to you 
a caustic letter berating the Supervisor of 
Radio? Just such action as this is what 
makes it impossible to gain but little assist- 
ance from the radio public and properly sup- 
press needless interference. Mr. Morrell 
should have directed a respectful letter to 
the Supervisor at New York or Baltimore, 
setting forth the facts, giving the call letters 
of the vessel, the time and date of the 
transmission, and enough of the transmitted 
matter to enable identification. This would 
have been simple, if Mr. Morrell's code 
ability is what he claims. He would in re- 
turn have received a courteous acknowledge- 
ment from Mr. Batcheller or Mr. Cadmus, 
and in its quiet way, the Department of 
Commerce would have investigated and taken 
suitable action, if warranted. 

It is just such an attitude as you have 
adopted, Mr. Morrell, that prevents you of 
the great listening public receiving full value 
from your radio equipment. You don't stop 
to realize that there are 2800 American 
vessels equipped with radio, 20,000 amateur 
stations and 500 odd broadcasters, besides 
naval and commercial shore stations and 
there are less than, 50 men in the Radio 
Inspectional service to look after all these 
interests in addition to those of five 
million broadcast listeners ! It's entirely your 
fault -no agitation or pressure has been 
brought to bear on your Representatives at 
Washington and consequently they refuse to 
appropriate sufficient money to give you an 
inspection service large enough to adequately 
handle the situation. Yet you expect your 
Supervisors to listen in nightly, after ten or 
twelve hours at the office and on the road, 
and catch every offending transmission in 
the air ! Do you know that the majority of 
the Supervisors and their assistants do listen 
in nightly, and voluntarily with apparatus 
purchased frani their own personal funds on 
inadequate salaries, just to help you? 

You'll not get a reply from the Depart- 
ment or its representatives to your com- 
munication. They are too busy helping 
those who appreciate their almost colossal 
efforts. But I want to suggest that you in- 
vestigate the activities of the Radio Inspec- 
tional Service of the Department of Com- 
merce-you'll be surprised at the loyalty and 
devotion to duty you'll find.' I know where- 
of I speak; I have just recently resigned as 
an Assistant to one of the Supervisors of 
our second largest district ; I couldn't stand 
the pace; too many of your kind were driv- 
ing me to dark thoughts. 

HOWARD S. PYLE, 
2906 Montclair Ave., 

Detroit, Mich. 

THE REDUCING OF STATIC 
INTERFERENCE 

Editor, RADIO NEWS : 

I saw in your "Correspondence from Read- 
ers" department, in a recent issue, certain 
data regarding the elimination of static by 
the reduction of plate voltage. This is the 
only simple and effective way of reducing 
static, and applies to the regenerative, multi- 
stage radio frequency and Super -Heterodyne 
receivers. To secure good loud speaker 
volume with static reduction three to five 
stages of distortionless audio frequency am- 

(Continued on Page 744). 
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ADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. It. 
does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde- 
pendent organization, with the improvement of radio apparatus as its aim. If, after being tested, the instruments submit- 

ted prove to be built according to modern radio engineering pract.ce, 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 w:ll 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. 

CARCO TUNING UNIT 
The Carco tuning unit, also called 

the "ham special coupler," is de- 
signed for short wave -lengths. This 
coupler employs primary, secondary 
and tickler windings. The primary 
and secondary windings have two 
No. 16 wires in parallel so as to 
obtain a low radio frequency re- 
sistance. The primary is wound on 
one rotor and employs six turns. 
The secondary of 24 turns is wound 
on the outside tube. The tickler has 

32 turns of No. 24 wire. Excellent 
results were obtained on this coupler 
on wave -lengths from 70 to .250 
meters, although the range depends 
largely upon the type of variable 
condenser used. Manufactured by 
the Carter Mfg. Co., 1728 Coit 
Avenue, E. Cleveland, Ohio. 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 547. 

TERLEE TYPE R VARIO- 
COUPLER 

This variocoupler is designed es- 
pecially for use with radio frequency 
amplifier circuits. The primary em- 
ploys 66 turns of No. 22 wire 
wound on a four -inch tube. It is 
provided with taps. The secondary 
comprises 62 turns of Litz wire 
wound on a 2Y8-inch tube mounted 
at an angle so as to obtain 180 
degree coupling. The outer tube is 
64 inches long so that very loose 
coupling between the primary and 
secondary coils is obtained. It tunes 
from 200 to 650 meters with a .0005 
mfd. variable condenser connected 
across the secondary. Manufactured 
by the Terlee Elec. and Mfg. Co., 
443 So. Dearborn St., Chicago, Ill. 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 545. 

TROPAFORMER 
The Tropaformer is simply a 

tuned long wave radio frequency 
amplifying transformer. It may be 
used in any Super- Heterodyne or 
other receiver where a long wave 
amplifier is required. It consists 
of an iron core transformer and 
variable condenser combined in one 
instrument that covers a wave- 
length ranee of 3.000 to 10 000 
meters. This not only allows each 
stage of the intermediate amplifier 

Apparatus Awarded Certificates 

to be correctly adjusted to a defi- 
nite wave -length, but the advan- 
tages of either high or low interme- 
diate frequencies can be had. The 
se'.ectivity is so great that no spe- 
cial input coupler is required. The 
case is entirely of hard rubber. 
Manufactured by the Radio Indus- 
tries Corp., 131 Duane Street, New 
York City. 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 552. 

TRI -JACK 
The Tri -jack, manufactured by 

the Brooklyn Metal Stamping Co., 
718 Atlantic Avenue, Brooklyn, is 
small in size and has low capacity. 
It measures one inch in diameter 
and extends 1r/a inches behind the 
panel. Any standard telephone 
plug fits this double circuit jack; 
phosphor bronze springs make con- 
nections with the plug. 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 536. 

MAR -CO MULTI- CONNECTOR 
The Mar -Co multi- connector, 

manufactured by the Martin -Cope- 
land Co., Providence, R. I., is of 
similar construction to the multi - 
plug described elsewhere in these 
columns. Instead of a plug the 
multi- connector has a 15 -inch tele- 
phone cord attached to it. By at- 
taching this cord to a standard plug, 
the connector may be used with any 
set. Any number of head sets from 
one to four may be used. 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 543. 

GOODRICH VARIOMETER 
The Goodrich variometer is fur- 

nished unwound and in knocked 
down condition. The parts are of 
hard rubber of the standard size 
and design. The form is designed 
for both panel and base mounting. 
It may be wound to suit individual 
requirements, after which the in- 
strument is easily assembled by fol- 
lowing the instructions furnished. 
It is equipped with a 4-inch shaft 

and has stops allowing a 180 de- 
gree movement. Manufactured by 
the B. F. Goodrich Rubber Co., 
Akron, Ohio. 

AWARDED THE R A D I O 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 548. 

FLEWELLING CONDENSER 
The Flewelling Type R condenser 

is of the grounded rotor type with 
die cast plates of accurate mechan- 
ical construction. This condenser 
has exceptionally low losses and 
low minimum capacity. The mini- 
mum capacity is 7.32 mmf. and 
the maximum capacity 482.33 mmf. 
The losses with the condenser set 
at maximum capacity were so low 
that they could not be accurately 
measured at 1,000 cycles. The in- 
strument is designed for panel or 
base mounting. Manufactured by 
the Buell Mfg. Co., 2973 College 
Grove Ave., Chicago, Ill. 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 534. 

MYERS TUBE 
The Myers tubes are made in two 

types. The dry cell type and the 
universal type. The dry cell type 
consumes TA ampere at 2% volts 
and is operated from two dry cells. 
The universal type requires three 
dry cells or a storage battery for 
lighting its filament. Two of each 
were submitted by the Curtis Sales 
Corn., 43 Fast 28th St., N. Y. C. 
The amplification factor of both 
types varies from 9 to 13. The 
tubes are furnished with small 
brackets for mounting, as they do 
not fit the standard V. T. socket. 

Arrived in excellent packing. 
AWARDED THE R A D I O NEWS LABORATORIES CER- TIFICATE OF MERIT NO. 550. 

GOODRICH V. T. SOCKET 
The Goodrich vacuum tube socket 

is made of hard rubber and is 
fitted with a spring catch for hold- 
ing the vacuum tube instead of the usual bayonet slot. The tube is 
slipped into the socket until the spring catches over the pin. To remove the tube. simply depress the 
spring and lift the tube. Phosphor 
bronze springs make contact with the prongs of the vacuum tube. It 
is designed for both panel and base mounting. Manufactured by the 
B. F. Goodrich Rubber Co., Akron, 
Ohio. 

AWARDED THE R A D I O 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 549. 

ACMEFLEX 
The Acme Apparatus Co., Cam- 

bridge, Mass., submitted one of their 
assembled Acmeflex kits. This re- 
ceiver, although, simple in construc- 
tion as the illustration shows, is 
highly efficient. It employs four 
tubes, reflexed so as to obtain three 
stages of radio amplification, crystal 
detector, and three stages of audio 
amplification. Acme audio and 
radio transformers are used in the 
set, which instruments have been 
approved by us. Their well -known 
low loss condenser is used to tune 
the loop circuit. Any loop designed 
for broadcast reception may be 
used. The instruments are mounted 
on a 7x21 -inch panel. Excellent 
results were obtained from this re- 
ceiver and no trouble was experi- 
enced from howling so common to 
many reflex receivers. 

Arrived in excellent packing. 
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AWARDED THE RADIO 
NF \VS LABORATORIES CER- 
TIFICATE OF MERIT NO. 540. 
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PFANSTIEHL MODEL 7 
RECEIVER 

This receiver is of the five tube 
type employing two stages of tuned 
radio frequency amplification, de- 
tector and two stages of audio fre- 
quency amplification. Low loss 
spider -web coils are used for the 
tuned R.F. transformers. These are 
mounted at an angle so as to reduce 
coupling between stages. Metallic 
shields are also placed between the 

condensers. The entire receiver is 
of excellent construction and of neat 
appearance. Very good results were 
obtained from it when using the 
average size outdoor aerial. Manu- 
factured by the Pfanstiehl Radio 
Service Co., Highland Park, Ill. 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 539. 

MARSHALL -STAT 
This rheostat, of the carbon com- 

pression type, is of very small con- 
struction. It has a resistance range 
of '/z to 10 ohms with five turns 
of the knob. It safely carries one 
ampere without excessive heating. 
The metal casing is nickel plated 

and the knob is one inch in diam- 
eter. Manufactured by the Marshall 
Elec. Co., 3225 Locust Blvd., St. 
Louis, Mo. 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 553. 

MAR -CO RADIO JACK 
The Mar -Co Radio Jack is of the 

conventional design with slight im- 
provements. The soldering lugs are 
bent around so as to hold the con- 
nections more firmly. An insulat- 
ing strip extends the whole length of 
the two inside contact springs, so 
as to make a short circuit impos- 
sible. The jack is of very durable 

t®4!, 
!m_.1 . 

., 

construction. Manufactured by the 
Martin -Copeland Co., Providence, 
Rhode Island. 

1924 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 541. 

MAR -CO MULTI PLUG 
The Mar -Co Multi plug is similar 

to the standard telephone plug ex- 
cept that it is arranged with eight 
binding posts so that four head sets 
may be used at once. The head 
sets may be connected in series, 
multiple, or series- multiple. The 
construction of the plug is very 
good. Manufactured by the Martin - 
Copeland Co., Providence, Rhode 
Island. 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 542. T 

oo, 

ZENITH RADIO COMPANION 
The Zenith Radio Companion is 

a complete six -tube portable radio 
receiver about the size of the aver- 
age suitcase. The loop aerial and 
loud speaker are contained in the 
casing and all that is necessary to 
operate the set is to pull the fila- 
ment switch and turn the condenser 
dial. The set employs three stages 
of radio . frequency amplification, 
detector and two stages of audio 
amplification. Type UV -199 tubes 
are used, with three standard dry 
cells for the "A" battery. Ex- 
cellent results were obtained on this 
receiver on stations within 100 
miles. For long distance recep- 
tion, two connections are provided 
for attaching to a larger antenna. 
Manufactured by the Zenith Radio 
Corp., 328 South Michigan Ave., 
Chicago, Ill. 

AWARDED THE R A D I O 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 537. 

AMPLIFEX LOOP AERIAL 
The Amplifex loop aerial is of 

elaborate construction and pleasing 
appearance. The wire is wound 
on a mahogany frame which may 
be folded. A compass mounted in 
the base helps in determining the 
direction in which the loop should 
be pointed. There are 13 turns in 
all with six binding posts so ar- 

ranged that either three, four, six, 
nine, 10 or the total 13 turns may 
be used separately. With this ar- 
rangement practically all wave- 
length ranges now used in broad- 
cast reception may be covered. 
Manufactured by the Amplifex 
Radio Corp., 35 Mass. Ave., Ar- 
lington, Mass. 

Arrived in excellent packing. 
AWARDED THE R AD I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 535. 

MAR -CO BATTERY SWITCH 
The battery switch manufactured 

by the Martin- Copeland Co., Provi- 
dence, R. I., is small in size and 
has a quick make and break knife 
action. An "on" and "off" name 
plate is furnished with this switch. 
It is of very neat appearance and 
only requires one hole for mounting. 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 544. 

TERLEE TYPE S VARIO- 
COUPLER 

The Terlee type S variocoupler, 
also manufactured by the Terlee 
Elec. & Mfg. Co., 443 S. Dearborn 
Street, Chicago, Ill., is of similar 
construction to the type R coupler 
described above. The outside tube 

of this coupler is four inches long, 
enabling close coupling between the 
primary and secondary windings. 

Ask Hoover! He'll Do It 
A PPARENTLY many fans and owners 

of broadcast and amateur stations be- 
lieve that Herbert Hoover can do any- 

thing, judging from the curious requests 
reaching the head of the Commerce Depart- 
ment or the desk of his aide, Chief Super- 
visor of Radio W. D. Terrell. 

Almost every day some unusual letter 
comes to radio headquarters at Washington 
or is forwarded from a District Supervisor. 
The last question, which caused considerable 
commotion, came over the telephone. It 
was : "What kind of a detector should be 
used on a crystal set ?" Here is another: 
"In building a `blank' set should the capac- 
ity of my condenser be one or two quarts ?" 
Technical questions when practical are an- 
swered, but the Commerce officials are sup- 
posed to handle administrative matters only 
and are kept busy at that. 

Many broadcasters want their initial as 
the call letters for their stations, not real- 
izing that this country is assigned only three 
initial letters, W, K, and N, by the inter- 
national Berne bureau. Even then, we do 
not get all the calls beginning with these 
letters ; part of the K calls are assigned 
abroad. If one's first name begins with one 
of these three letters there is one chance 
in a million that the other letters can be 
found among the unused calls. There are 

4,812 calls in use today out of a possible 
50,000 combinations. 

Some of the broadcasters were lucky and 
got call letters which were significant of 
their names. It began when the official who 
designates call letters, assigned KOP as the 
call of the Detroit police station. Then 
came the Radio Corporation station in Wash- 
ington, which selected the abandoned ship 
call WRC, indicative of Washington Radio 
Corporation; WRCA was not available. 
The Chesapeake and Potomac Telephone 
Company succeeded in getting WCAP, 
equally significant of its location and name. 
WNP- Wireless North Pole, was given 
MacMillan for his polar cruise. Later on, 
WGN was assigned to the Chicago Tribune, 
which uses "World's Greatest Newspaper" 
as a slogan, and, finally, WNYC was granted 
as the official call of the New York munici- 
pal transmitting station. 

Some broadcasters also desire exclusive 
wave- lengths, regardless of whether or not 
they can qualify as high- powered class B 
stations, or whether the wave- lengths in 
their zones are already assigned on a time 
basis between two or three stations. 

A number of amateurs who own powerful 
transmitters want international call letters, 
so they can be identified abroad. This ques- 
tion will soon have to be taken up inter- 
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This coupler is designed for any 
of the standard detector circuits 
now in use. 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 546. 

SEA TONE REPRODUCER 
The tendency in the design in loud 

speakers is to make them more orna- 
mental. The Sea Tone reproducer, 
shown in the illustration, is very 
ornamental and serves the purpose 
of a table lamp as well as a loud 
speaker. A sea shell is used for 
the horn. A small 110 -volt lamp is 
fitted inside of the shell. A very 
good phone unit is contained in the 
base. This unit reproduces concerts 
with exceptionally good volume and 
quality. Manufactured by the 
Tonks Bros. Co. 

AWARDED THE R A D I O 
NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 538. 

PIONEER V. T. SOCKET 
The Pioneer V. T. Socket is of 

very simple construction and makes 
excellent contacts with the vacuum 
tube. The form is of moulded 
bakelite and the spring contacts 
make connections with the sides of 
the vacuum tube prongs. Rugged 
binding posts are provided on this 
socket. It is manufactured by the 
Pioneer Radio Corp., Galesburg, Ill. 

Arrived in excellent packing. 
AWARDED THE R A D I O 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 551. 

nationally. Our 16,545 amateur calls, all 
prefaced by a figure significant of the dis- 
trict, are similar to those of amateurs of 
other nations. This is sure to cause confu- 
sion if .long distance work continues to 
extend beyond the boundaries of individual 
countries. Owners of receiving sets often 
ask that notices of lost relatives and even 
pets be broadcast. The first has been done 
with success. The only lost pet reported as 
found by radio broadcast, however, was the 
White House cat, although perhaps Com- 
missioner Carson's mules, which were re- 
turned soon after their description was 
broadcast, also come in this category. 

Correspondents of the radio section have 
asked for special codes and languages ; one 
individual offering to show the Secretary 
Hoover an entirely new method of interna- 
tional communication by a universal code. 

Although broadcasters have agreed unani- 
mously to refrain from broadcasting pure 
advertising, some stations seem a bit uncer- 
tain as to just where to draw the line, so 
this question arises again. Fortunately the 
Department was not forced to forbid the 
broadcasting of criminal trials and such pro- 
ceedings, due to the fact that a learned judge 
saw fit to keep such matters off the air. 

It is seen that not all the auestions are 
(Continued on page 808) 
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"What's the Matterwith theCommercialGame " 
BY DONALD J. PETER 

One of the "old stand -by" stations fully equipped with navy apparatus. The receiver is the 
faithful S.E. 143 with a DeForest vacuum tube control panel of early design. The transmitter 
is similar to the ones a number of boys are playing with now (self cleaning quenched gap an' 

everythin! !) except it is a 5 -KW affair. 

IUSED to be a HAM ; I had halves in 
6BRS for a while until I left High 
School, then I had halves in 6BE0 

and later I wanted to see what the wide. 
wide world looked like, so I went to sea to 
find out. 

I located myself on a big husky freighter 
named the Moselle and I was known as 
"Sparks" by the crew. I was there about 
two weeks when I felt the importance of my 
job start working on me, I was continually 
flooded with questions every day, sparks 
who's around us, what ship was that which 
passed us this morning. Dice you get any 
press news last night, what was it all 
about ?" Just such things as that, and of 
course, being young and ambitious I had to 
stop and tell them all about it. Under such 
strains as these I was soon parading the 
deck with my nose at such an angle that 
the rain drops could have easily dropped in 
had it been raining. This sort of thing 
went on for some time and the best of it 
was I got away with it. About this time 
I was beginning to feel that the Mates and 
other Officers on board were mere trifles 
compared to myself, and was actually getting 
so that I didn't even speak civily to them 
and although unnoticed by myself I was 
losing many good friends. 

One day in Manila while the "Gooks" 
were unloading the ship a heavy cloudburst 
smothered the work and I made for the 
salon deck to avoid getting my newly press- 
ed uniform wet. I planted myself in one 

of the wicker chairs on deck of which there 
were only two. Shortly afterwards the 
"Old Man" and the Chief Engineer came 
up. Upon arrival the Chief Engineer peered 
out into the rain, while the "Old Man" 
looked at me and very pleasantly remarked, 
"Now sparks if you'll get out of that chair 
and get the hell up where you belong and 
stay there Mr. Kidd and I will sit down." 
That was the finish, it was enough to finish 
every spurt of ambition I had ever been 
known to have. 

I "got the hell up where I belonged" all 
right but when I did I somehow felt as 
though I had been badlyr treated, in fact I 
didn't see where I had done anything to 
make him talk like that to me, but after 
thinking the subject over I decided that I 
wouldn't give him another opportunity to 
talk to me in that manner. So for the re- 
mainder of the stay in Manila and likewise 
the remainder of the trip I stayed in my 
room continually, except at meal times and 
during working hours. 

A few days out of Manila an old fellow 
named Woods, evidentally my one remain- 
ing friend came up to see me, "Why don't 
you ever come out on deck any more Sparks," 
was question No. 1. With my eyes half 
closed from a . previous siesta I looked up 
and inquired, "Who let you out ?" rather 
sarcastically, but still I was so disgusted that 
I didn't care whether I spoke to any one 
or not. "Oh I just came up to find out 
why you have shut yourself up. Was it the 

remark the Skipper made in Manila ?" 
"How did you find out what the Old Man 

said ?" I asked. 
"I was standing just around the corner 

when he said it," replied Woods. 
"Well I'll tell you Woods that's the reason 

all right. But still, you know I can't figure 
out any reason -" 

"Oh yes Sparks," Woods broke in, "I've 
been noticing your attitude pretty closely and 
the best I can say for you is that you've 
ruined all the chance you've ever had on 
this boat by letting your job get the best 
of you. You've done just as all the rest of 
the beginners I've seen in my twenty -five 
years at sea, you've got the big head." 

"Whadayamean I've got the big head ?" 
"Oh yes, Sparks, I've noticed it in the last 

few weeks that when you get into a conver- 
sation it's nothing but I, I, I, I, I, I, until all 
Hell won't have it, and when you get that 
way no one cares whether they talk to you 
or not. Why don't you try changing your 
attitude a little because its sure stuff you'll 
never get along the way your going." 

"Well Woods I'll tell you I don't really 
see anything wrong, but I'll think it over." 

"All right Sparks, you do that and see 
if you don't get along a whole lot better." 
With that my friend Woods left me to dope 
out something that was as good as im- 
possible for nie to see. But after many 
days' deep thinking I decided to change my 
attitude, in fact I had to do something for 
I had no more friends and I might just as 
well try that for a remedy as anything. 

Upon arrival in 'Frisco I solemly paraded 
up to the Old Man and told him I was 
going to quit. I did it in such a manner as to 
keep him from thinking that vihat he had 
said was the cause of my leaving. And I 
don't know to this day whether he ever 
knew why I left. Later I located mysel f 
on the Thomas (WXM), all ready to try 
out a new idea of life. I made it go for a 
complete round trip, and believe me, I soon 
realized where I had made my mistake on 
the Moselle. I was well known, every one 
spoke to me, especially in the morning when 
I came in to breakfast. All blushing and 
set I would blossom into the "chow hall" 
and get a cheerful "good morning Sparks." 
Those words just buzzed around in my 
international morse decoding box like a bee 
in a new hive: 

But, on January 26, 1924, on the return 
trip from Nagasaki, Japan, to 'Frisco I got 
all roused up gaain. It was about 6 a. m. 
I was sitting in the shack peacefully hearing 
nothing but a little static and the beautiful 
way my set oscillated when I heard a very 
faint "QST -SS MARY HARLOCK Lat. 
46.35 N. Long. 178.3 E. will some one please 
stand by deck load of lumber shifting QST 
de GBNZK k." I listened but no one 
answ °red, so I broke in and gave the Limy 
my TR. I was shaking like an old man of 
about ninety. I also told him to QRX for 
particulars. The Limy answered with steady 
hand and set good stuff. Being- quite satisfied 
with his answer I went up to the Old Man. 

(Continued on page 754) 
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THIS 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 corre spondent. 
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. 

Mmmmuu/,,,,,1.,,1., wm1n1..,, rzmt:c®oam1111 anrmmunmmmn,,,w»»» , immm, rmrmmmmnzmrn nunu:nnmm/1nn::nun 
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McCALL CIRCUIT 
(2036) Mr. James Holburn, Winston, Mass., 

asks: 
Q. 1. Please give diagram and constructional 

details for the McCall set. 
A. 1. The circuit, with data, is shown in these 

columns. The exact number of turns required 
must be determined by experiment. The second- 
ary, over which the primary is wound, has its 
winding on a tube about 234 inches in diameter. 
The primary is wound directly over the second- 
ary. All coils are wound in the same direction. 
Number 26 D. C. C. wire may be used throughout. 
Absorption coils "A" are wound on a tube of a 
size that will just slip inside the secondary coil. 
Each coil is shorted, as shown. The position of 
each coil is determined by experiment. Should 
the location of the tubes be changed, or new ones 
put in the set, it will be necessary to change the 
position of the absorbtion coils accordingly. This 
circuit resembles the standard Neutrodyne ar- 
rangement. Indeed, standard neutroformers may 
be used for the radio frequency coils. Further, 
this circuit is subject to the ramifications of all 
other circuits employing the type of transformers 
usable in this set. 

Q. 2. What is the cubical contents of air of 
the standard Western Electric loud speaker horn? 

A. 2. Approximately 488 cubic inches. 
Q. 3. What tubes should be used in the Mc- 

Call Circuit? 
A. 3. Any tubes designed for amplification or 

detection may be used in their respective positions. 

MULTI -ELEMENT TUBES 
(2037) Mr. W. Thibault, Portland, Oregon, 

wants to know: 
Q. 1. What are the usual elements in a four - 

element tube? 
A. 1. One filament, two grids and one plate. 
Q. 2. What are the usual elements in a five - 

element tube? 
A. 2. One filament, two grids and two plates. 
Q. 3. What are the advantages of a four ele- 

ment tube over the usual three element ones? 
A. 3. By the use of additional elements in 

the vacuum, in relation to a common filament, it 
is possible to combine several different actions in 
one tube ordinarily requiring two or more tubes. 
Battery consumption may often be reduced by 
using such a tube. 

SPECIAL TUBES 
(2038) Mr. D. A. Shafer, Stroudsburg, Pa., 

writes: 
Q. 1. Is a special socket required for four 

element tubes? 
A. 1. A special socket is sometimes required. 

but it is ordinarily possible to use the metal shell 
of the socket as the one additional connection. 

Q. 2. Is there a six element tube? 
A. 2. A six element tube, comprising one fila- 

ment, two grids and three plates was recently 
developed for use in a transmitting circuit, but 
its further development has been abandoned. We 
do not know of the practical application of a six 
element tube in receiving circuits. 

LITZ 
(2039) Mr. R. Bob Miga, Manton, R. I., re- 

quests: 
Q. 1. What is the principle for constructing 

a non -inductive resistance, using wire? 
A. 1. A resistance wire having the proper 
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While the electrical connections remain the same, the controls of this set have been reduced to 
two by the use of a new condenser having two rotors on one shaft, with two separate stators. 
Low -loss instruments are a necessity in this set, due to the lack of regeneration. Different 

tubes will change the results. 

length, is doubled once. This doubled wire is 
then wound as though it were a single wire of 
double the length. The connections are made 
to the two free ends. 

Q. 2. Is there any way a burned -out trans- 
former may be used in a set? It is an audio fre- 
quency transformer with an open circuit in the 
primary. 

A. 2. The good winding of such a transformer 
may well be used as the choke coil in such a 
circuit as is shown in answer to question No. 
2015 which appears in the September issue of 
this magazine. 

Q. 3. What is the meaning of "36 x 36 Litz ?" 
A. 3. This means that 36 strands of No. 36 

B. & S. gauge enameled wire are constituting 
stranded cable or wire called "Litzendraht." 

NEW CONDENSER 
(2040) Mr. Sebastian Holland, Plainfield, N. 

J., asks: 
Q. 1. Where may the new condenser having 

two rotors on one shaft and two separate stators, 
giving the effect of two variable condensers with 
a single control dial, be purchased? 

A. 1. This information may be had by address- 
ing a letter to this department, enclosing a stamp- 
ed envelope or a return post card. 

Q. 2. In what way could the advantages of 
this condenser be best utilized, in the construc- 
tion of a wavemeter? 

A. 2. We are showing a diagram of the in- 
strument you request. With the switch in position 
No. 1, the maximum capacity is .000125 mfd. 
(condensers in series). Position No. 2, .00025 
mfd. (one condenser only, being used). Position 
No. 3, .0005 mfd.(condensers in parallel). It 
will be necessary to send the instrument to some 
laboratory, such as that of the Bureau of Stand- 
ards, Washington, D. C., for calibration, unless 
you have some means of accurately adjusting the 
instrument. The primary coil may he directly 
over the secondary, separated by oiled paper, 
paraffined paper, shellacked paper, Empire cloth, 
tape, or strips of wood, hard rubber, glass, mica, 
or bakelite insulation. Use about No. 18 insulated 
wire. 

Q. 3. How may this condenser be used in a 
wave trap? 

A. 3. Practically the same construction is fol- 
lowed. The connections remain the same as for 
the wave meter diagram. Instead of four turns, 
12 to 14 turns may be used in the primary coil. 
The best type of coil construction is that de- 
scribed in the July, 1924, issue of RADIO News, 
on page 55. The rotor need only be used for 
experimental work. Since these special coils are 
now on the market, we shall be glad to furnish 
the name and address of the manufacturer, upon 
request. 

SPAGHETTI 
(2041) Mr. H. M. Stoner, York, Pa., wants to 

know: 
- 

Q. 1. What are the mechanical and electrical 
features of good spaghetti tubing? 

A. 1. Good spaghetti tubing will withstand 
5,000 to 10,000 volts. It is flexible and will re- 
sist the action of gas, oil, acid, water and oione. 
It has high tensile strength and does not harden 
or crack. 

Q. 2. What is a simple test of good spaghetti 
tubing? 

A. 2. When tied into a tight knot. it is easily 
untied; it will not crack and the inside channel 
remains open. It should not be possible to tear 
it crosswise. 

Q. 3. Is it advisable to rewire a set having 
spaghetti- covered connections? 

A. 3. Ii spaghetti -covered wires at different 
potentials are not run too closely together, un- 
desirable condenser effects should not be produced, 
making rewiring unnecessary. This insulation 
should only be used when there is a possibility of 
two wires touching. 

DERESNADYNE 
(2042) Mr. John W. Smith, New York City, 

wishes to know: 
Q. 1. What would be the best method for 

reducing the number of controls on the Deresna- 
dyne receiver from three to taro? 

A. 1. We are showing the incorporation of the 
new variable condenser further described in the 
answers to question No. 2040, above. While the 
dial readings of the first condenser may vary from 
those of the remaining two condensers. the re- 
maining two will have practically identical read- 
ings for a given adjustment, provided the coils 
are accurately constructed, as are most commercial 
coils of this type. Therefore, it is a simple matter 
to connect the dual- capacity condenser in the 
manner shown, eliminating one control. The wir- 
ing must be carefully done, so that the two grid 
wires do not couple unevenly to the other wiring 
of the set. Short leads are quite necessary. I -Iigh 
efficiency apparatus is necessary for this circuit, 
since regeneration takes place to only a slight 
degree. A three inch tube may be used for the 
secondary, over which the primary is wound. 
This diagram illustrates the standard radio fre- 
quency circuit wherein amplification is had without 
a need for an extra oscillation control, since so 
few turns of wire are used in the plate circuits. 

Q. 2. What is the form of winding called, in 
the instruments using D- shaped coils? 

A. 2. This winding is referred to as astatic. 
Q. 3. Do these coils produce a strong external 

field? 
. A. 3. The external field of these coils is un 

usually small. 
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Oscillation testing 
Switch - - -- 

11 1111 
Rotor, 
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The wiring diagram of the well -known Navy SE -1420 receiver, designed by the Bureau of Steam 
Engineering, is shown to be a complication of two simple circuits. Precision construction is 

necessary for satisfactory results with this circuit. 

WIRE INSULATION 
(2043) Mr. Charles Farrell, New York City, 

asks: 
Q. 1. What is the thickness of silk and cotton 

used as wire insulation? 
A. 1. This varies with the sizes of wire. The 

thickness is readily computed by using the figures 
found in tables of bare and insulated wire of the 
proper sizes. 

Q. 2. What is the resistance of good en- 
ameled wire to the action of chemicals and heat? 

A. 2. It is impervious to the action of ordinary 
solvents, alcohol (cold), mineral oils, weak acids, 
water and weak alkalis. Extreme heat has very 
little effect. 

Q. 3. How can wire enamel be removed, with- 
out scraping the wire? 

A. 3. The wire is first heated, then dipped 
into alcohol. 

S. E. 1420 NAVY RECEIVER 
(2044) Mr. Jerome Ellsworth, Phoenix, Arizona, 

inquiries: 
Q. 1. What is the diagram of connections em- 

ployed in the S. E. 1420 receiver? 
A. 1. The diagram of connections is shown 

in these columns. To simplify the diagram, we 
have not shown the test buzzer connections. The 
crystal testing buzzer connects to a -battery and 
push button, in the usual way. The vibrating 
member of this buzzer has a lead connected to 
it that winds around the aerial wire, inducing a 
small current in the set, for testing purposes. 
The panel is shielded, which shield is grounded. 
A fan switch controls the capacity of the .007 
mfd. condenser. The two inductances tapped to 
contacts are controlled by switches that dead - 

ends the unused portions of the inductances. Note 
that no grid condenser or grid leak is used, the 
detector being operated at the lower bend of the 
detection curve, by reason of the negative bias 
of approximately three volts furnished by the two - 
ohm rheostat tap. The iron core choke coil may 
comprise 100 turns of 30 S.C.C. wire wound on 
an iron core one -quarter inch in diameter and one 
inch long. Coils A and B are stators, wound on 
the same three and one -half inch tube as coil D. 
The rotor, C, may be a tube or ball. A standard 
"split' variometer may be used for inductances 
A, B and C. A regular 43 -plate variable con- 
denser may be used in place of the one of .00115 
mfd. capacity. The aerial tuning inductance 
(stator) and its accompanying rotor are placed 
in non -inductive relation to the other inductances. 

Q. 2. How are tubes "matched" for use in the 
intermediate frequency amplifier unit of a set of 
the Super- Heterodyne type? 

A. 2. One method for determining the general 
ability of vacuum tubes is as follows: Remove 
all tubes from the set except the detector tube 
and last intermediate radio frequency amplifier 
tube. Light both tubes and keep all values ( "B" 
battery, rheostats, etc.) constant, with the ex- 
ception of the potentiometer. Varying the 
potentiometer arm should result in the production 
of a rushing sound, or a click, at one position of 
the arm. This denotes oscillation of the tube. 
Three tubes that oscillate at exactly the same 
spot (position of the potentiometer arm) are to 
be used as intermediate frequency amplifier tubes. 
A tube that oscillates readily will make a good 
oscillator tube. Tubes that will not oscillate at 
all are not very good for any purpose. Should 
all the tubes be found not to oscillate, it is 
probably the fault of the set. Of course, such a 
possibility is not being considered in the above 
testing description. After these general character- 
istics of the tubes have been found, they may be 
placed in the set, in the positions determined de- 
sirable for them. 

Q. 3. What are the general characteristics of 
the Marconi V -24 tube? 

A. 3. This tube has an exceptionally low in- 
ternal capacity. In order to reduce the capacity 
between leads, the leading -out wires are sealed 
at opposite sides of the tube. The filament wires 
connect to terminals placed at the far ends of 
the tube. The filament voltage is 5 ; amperage, 
.7 ; plate voltage, 24 to 60 ; plate -to- filament im- 
pedance, 16,500 ohms; amplification factor, 7. 

THE "X" WIRE 
(2045) Mr. Robert East, Niagara Falls, N. Y., 

inquires 
Q. 1. What is Hazeltine's "X" wire? 
A. 1. The "X" wire has been variously termed 

a " -dead end wire simply laid along the bot- 
tom, or low potential end of the neutroformers, 
one end being connected to the first neutroformer. 

Q204 

Exceptional range has, in some instances, been 
claimed for the double regenerator. Standard 
variocouplers are used. Rotor plates of grid 
circuit variable condenser should connect to 

filament. 

This seems to create a tendency for the set to 
oscillate at high wave -lengths and not at low, 
dins serving to equalize the degree of -oscillation ;" 

"-is employed in a set -that is subject 

12 

14t 
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oscillation, due to improper shielding -and is con- 
nected between the grid of the last tube and the 
ground ;" "This wire. (the `X' wire) is -the one 
used for over -all neutralization." This latter is 
the true explanation. After the tube and most 
of the other capacities have been neutralized, there 
sometimes remains a capacity between the input 
and output radio frequency circuits. The over- 
all neutralization scheme is applied in the fol- 
lowing manner. The Neutrodyne remains con- 
nected in the usual manner, with these exceptions. 
The aerial, instead of being connected to a coil 
that is separate from the grid tuning coil, is con- 
nected to the grid tuning coil directly ; not to 
the grid or filament, but to a tap on the tuning 
inductance, across which inductance the tuning 
variable condenser is connected in the usual man- 
ner. This tap may be at about eight turns 
from the filament end of the coil. A neutrodon 
is now connected from the detector side of the 
last neutrodon, to the filament end of the aerial 
(and therefore the first grid) tuning inductance, 
through a single turn of wire. 

Q. 2. What is the exactly correct angle for 
neutroformers? 

A. 2. Theoretically, the exact axial angle for 
neutroformers inclined from a common center line. 
is 54.7. This was determined mathematically. 
Practically, it is necessary to vary slightly: from 
this figure, in most cases, due to variations in 
equipment and wiring. 

O. 3. Should a phone condenser be used in a 
Neutrodyne receiver? 

A. 3. A phone condenser of .001 mfd. capacity 
is required in a Neutrodyne receiver, but it is 
not connected across the transformer primary, as 
in regenerative circuits. One side of the phone 
condenser connects to the plate and the other 
side of the condenser must connect directly to the 
filament negative. 

DOUBLE REGENERATOR 
(2046) Mr. Nelson Haas, North Plainfield, 

N. J., wishes to know: 
Q. 1. What is the diagram of connections 

known as the "double regenerator ?" 
A. 1. The diagram is shown in these columns. 

Condenser arrowheads indicate the rotor plates. 
Q. 2. What special equipment is required? 
A. 2. Nothing special is required. Regular 

variocouplc, may be used for both sets of coupled 
inductances. 

Q. 3. What points should be observed in its 
adjustment? 

A. 3. The grid leak should be varied for best 
results, at the same time that the `B" battery 
voltage and filament battery voltage are regulated. 
While adjusting for maximum results, the tuning 
controls should be repeatedly adjusted in an effort 
to increase the strength of weak signals.. Ad- 
justments should only be made on weak signals. 
The adjustments would be different, for strong 
stations, in order to receive these stations very 
loudly, but most people desire as great a range 
as is possible with their sets. For very best re- 
sults, a UV -200 tube will be found best. True, 
one ampere . is required for the filament, but 
greater range will result from the use of this tube. 
Other tubes may be used with quite excellent 
results. 

LONG WAVE QRM 
(2047) Mr. Grant H. Waldron, Decorah, Iowa, 

writes: 
Q. 1. Is the insulating value of cotton and silk 

changed when colored? 
A. 1. Unbleached cotton and natural silk have 

the highest insulation value. 
Q. 2. How can the intermediate radio fre- 

quency amplifier unit of a Super- Heterodyne be 
prevented from picking up code signals from long 
wave sending stations? 

A. 2. It will be necessary to change the trans- 
formers and oscillator coil to a different band or 
long wave -lengths, or else to completely shield 
the amplifier unit. A seamless metal case is best. 

to (Continued on page 796) 
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The McCall circuit is seen to be a standard radio frequency amplifier circuit having regener- 
ation control in the form of an absorption coil. This eliminates the usual potentiometer, with 

its attendant losses, by maintaining a negative bias. 
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Your órAe 
_ } 

rlll 
Shouldbe C,iameled 

Magnified 
Section 
of Aerial 
Wire 

Sold 
Through 
Dealers 

Only 

Smoke, grime and moisture attack the outer surface of 
ordinary bare aerial wire. The corroded surface intro- 
duces resistance in the aerial circuit, because high -fre- 
quency currents flow along the surface of conductors. 
This means that ordinary aerial wire deteriorates as soon 
as it is installed, and its resistance to radio -frequency 
oscillations increases daily. 
Beldenamel Aerial Wire is coated with several layers of weatherproof, 
corrosion -proof enamel. Its conductivity does not change, because the 
Beldenamel coating keeps the wire surface bright and shiny. With a 

Beldenamel Aerial, your signal strength remains constant from year to 
year, other things remaining the same, and does not weaken through 
increased aerial resistance. Tests made by U. S. Bureau of Standards 
establish the superiority of enameled aerial wire. 

Get all the facts in our latest booklet, "Helpful Hints for Radio Fans." 
Read how to install an outdoor aerial and how to increase your range 
with Beldenamel Aerial Wire. It's free! Use the coupon. 

Other Beiden Radio Products 
Belden Radio Products, sold in distinctive cartons, in- 

clude insulated or shielded hook -up wire, magnet wire, 

battery cords, loop and litz wire, sockets, headset cords, 

tips and terminals and dozens of other items. 

Manufacturing Company 
2314 S. Western Ave. Chicago, Ill. 

DEALERS! Attach the coupon to your business 
letterhead for complete dealer information on the 

Belden Line of Radio Products. 

1 

1 

1 

Free Booklet! 

Belden Manufacturing Company 
2314 S. Western Ave., Chicago, Ill. 

Please mail me, free, your new booklet 
1 - "Helpful Hints for Radio Fans." 

I 
Name 

Address 
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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 -ald 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 -ald 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. 

The Resonant Circuit 
(Continued from page 701) 

been augmented by the labors of Fleming, 
Pupin, Kennelly and others. Also the possi- 
bility of stationary waves upon relatively 
long solenoids was demonstrated quite a long 
time ago. But beyond this the writer has 
been unable to find trace of the application 
of a tentative wave theory to very short 
coils, and particularly to coils tuned with an 
external condenser, as used in radio work. 
Furthermore, while the results of calculation 
for resonant potential by the progressive 
wave theory are numerically equivalent to 
those obtained by the usual methods, there is 
brought to light additional information of 
such nature that, if previously uncovered, it 
would doubtless be in circulation today. 

Of the fitness of this application, the 
Writer, after its mathematical development 
and months of patient observation, is con - 
vinced beyond reason to doubt. The fact 
alone that the calculated wave -length upon a 
coil at natural period equals twice the length 
of the coil is taken as evidence conclusive. 
Again, there are everyday phenomena which 
point the same way. One of these, and at 
the same time a phenomenon which doubtless 
has been observed by every user of the re- 
generative receiver, is the heterodyning of a 
carrier wave to an audible whistle, while the 
signal itself is too faint to tune in. Another 
is the superior sensitivity to code and C.W. 
over phone signals. in both instances longer 
wave trains being the key to explanation. 

The foregoing explanations, therefore, 
apply to the coil as well as to the conductor, 
and constitute the theory of resonance at 
natural period. No external condenser is 
used. The resonant potential is highest when 
the potential is impressed at the exact mid- 
dle ; also. as compared with the tuned coil, 
the coil at natural period has the highest 
resonant voltage and the broadest tuning. 

CONDENSER IN CIRCUIT 

Now suppose the coil is bridged with a 
condenser, as illustrated in Fig. 6. The po- 
tential gradient along the coil is increased, 
due to increased current, and the coil react 
to the wave as if it were longer than it 
really is. Thus it may be tuned to longer 
wave -lengths. 

In explanation an analogy with water 
waves will again be resorted to. Imagine a 
trough of water, Fig. 7, in which a dasher, 
A, churns up and down at constant speed. 
Since for a given amplitude of the dasher 
the velocity of wave travel will be constant, 
for resonance the length of the trough must 
be such that a wave will travel from the 
middle to the end and return in half of one 
cycle or period of the dasher. Then at the 
ends the water will pile higher and fall 
lower with each succeeding oscillation of the 
dasher, which situation is resonance at nat- 
ural period. 

Suppose now. still using the same length 
of trough, it is desired to slow up the 
speed of the dasher (corresponding with an 
increase of wave- length). The wave then 

Fig. 6. A coil shunted by a condenser will 
respond to a wave -length, higher than its 

fundamental. 
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Duo -Spiral 
Folding Loop 

No outside aerial 9 
wire or ground 

necessary 
Increases 
selectivity 
Reduces 

static 
Easily 

portable 

R1 f f l f f ff f f l iff/f/// 
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. 
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EVEREADY 
Radio Batteries 

-they last longer 

No. 76S 

No. 763 No. 771 

EVEREADY RADIO BATTERIES FOR EVERY RADIO USE 

Each one supremely economical and efficient for the use for 
which it is designed -each one made under the supervision 
of the world's greatest electro- chemical battery laboratory 

Eveready "B" Batteries 
THERE are Eveready Batteries 
for portable sets where small 
size and light weight are more 
important than longlife. There 
are Eveready medium size bat- 
teries that come between the 

small and the standard size. 
There are Eveready large size 
"B" Batteries that afford maxi- 
mum economy and reliability 
of service when used with aver- 
age one, two, three or four tube 
sets. And now there is a newer 
Eveready heavy duty, extra 
large size "B" Battery that gives 
similar economy to owners of 

BUY TH 

multi -tube heavy drain sets 
and power amplifiers. 

For maximum "B" Battery 
economy, buy Evereadys, choos- 

ing the large sizes (Nos. 766, 

767, 772) for average home 
sets, and the heavy duty, extra 
large (No. 770) for multi -tube 
heavy drain receiving sets and 
power amplifiers. For portable 
sets choose the Eveready No. 
764 medium size, unless space 
is very limited, in which case 

choose the Eveready No. 763 

small size "B" Battery. 

Eveready "C" Battery 
Eveready.makes a long- lasting 

EM FROM YOUR 

"C" Battery with terminals at 

1%, 3 and 4/ volts. May also 

be used as an "A" Battery in 

portable sets. 

Eveready "A " Batteries 
Eveready offers you "A" Bat- 
teries for all tubes, both storage 
and dry cell. For storage bat- 
tery tubes, use the Eveready 
Storage "A." For dry cell 
tubes, use the Eveready Dry 
Cell Radio "A" Battery, espe- 
cially built for radio use only. 

Manufactured and guaranteed by 

NATIONAL CARBON CO., INC. 
Headquarters for Radio Battery Information 
New York San Francisco 
Canadian National Carbon Co., Limited, Toronto, Ont. 

D E A L E R 
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The New 
Low -Loss 
Loop 

Already ! 
The 

ODI 
ASKET-'WEA 

LO OP AERIAL 
Has Attained 

Tremendous Popularity 
Experts are turning to the bank -wound 

basket -weave winding of the BODINE 
LOOP because they know that its reduced 
distributed capacity means lower high -fre- 
quency resistance -sharper tuning- greater 
sensitivity. 

The BODINE LOOP collects those faint 
impulses from far -off stations and delivers 
them without loss to your receiver. Its use 
ensures increased range, greater selectivity 
and greatest volume from your loop set. 

The BODINE LOOP embodies a new 
method of folding that makes it more attrac- 
tive in design. Two feet square when erect- 
ed. yet folds in an instant to fit into a con- 
venient carrying box. 

It is unusually beautiful in appearance 
and is finished in English Mahogany and 
Satin -Silver. Fitted with a graduated dial 
and long adjusting handle for your conven- 
ience in tuning -in and logging stations. 
Wound with double silk covered stranded 
conductor. 
For SUPER -HETERODYNE 

RADIO- FREQUENCY 
REGENERATIVE LOOP CIRCUITS 

INVERSE -DUPLEX 
REFLEX 

and on all loop receivers. this low -loss loop 
will give you best results. 

$8 AT YOUR PRICE 
ONLY .50 DEALERS 
If your dealer cannot supply you 

use the coupon below. 

BODINE ELECTRIC COMPANY 
2256 W. Ohio Street. Chicago, III. 

Quality electrical products for 18 years. 

BODINE ELECTRIC COMPANY 
2256 W. Ohio St., Chicago, Ill. 

I ans unable to obtain the Bodine Folding 
Loop from my dealer. I enclose (check- 
money order -cash) in the amount of $8.50. 
Please supply me promptly, shipment pre- 
paid, with a Bodine Loop of the model 
checked below. 
0 BODINE "Standard," fits all cir- 

cuits $8.50 0BODINE "Super -Het Special," cen- 
ter tap for Super- Heterodyne 8.50 

D BODINE "High Inductance Special," 
for Neutrodyne and Federal Type 
61 8.50 0 BODINE "Tapped Loop," for experi- 
menter, and for Inverse- Duplex 10.00 

Name 

Address 

City 

'would have more than enough time to travel 
to the end and return a half period, and if 
the frequency was much reduced, there would 
he no semblance of resonance. 

However, imagine that recesses, just above 
the mean water level, are cut in the walls at 

A 

, -, jy 
Fig. 7. A water analogy of resonant potential. 

B and B1. These will correspond with tun- 
ing capacity, and in width with the amount 
of tuning capacity. 

When the waves rise, instead of mounting 
so high, part of the water will break over 
into the recesses, lessening the strength of 
the reflection, as well as delaying it, since 
time must elapse while the water runs into 
the recesses and drains out again. There- 
fore, resonance will obtain at a slower speed 
of the dasher. 

SELECTIVITY GAINED 
Just as the amplitude of the water wave 

is reduced, so will the terminal voltage of 
the tuned coil be reduced. On the other 
hand, however, selectivity or sharpness of 
tuning will be improved. 

Assuming sine wave pulses impressed, the 
latter statements may be illustrated some- 
what roughly by Fig. 8. Here B B° repre- 
sents the actual coil length, A Al the virtual 
length due to external capacity, this virtual 
length corresponding with that of a coil the 
natural period of which would be that to 
which the real coil is tuned. At natural 
period, therefore, the terminal resonant volt- 
age would be proportional to twice 0 A or 
0 A1. On the real coil, however, it is pro- 
portional to twice 0 B or 0 B1. 

If the coil is tuned to a still longer wave- 
length the lines O Z and O Z1 move in the 
direction of the arrows toward the perpen- 
dicular. 'The position of these lines deter- 
mines both terminal voltage and selectivity, 
the latter not apparent from the figure. One 
increases as the other decreases, one accord- 
ing to the trigonometric cosine of the angle 
ZOA, the other according to the tangent. 
Above 45 degrees slight changes in this 
angle cause increasing differences in the 
value of the tangent, and from this point on 
selectivity improves faster than the signal 
strength decreases. For signal strength, 
therefore, there should be large inductance 
and small capacity, and the reverse for 
selectivity. 

Properly speaking, resistance has no rela- 

Fig. 8. A schematic representation of the 
effects produced by shifting the values of in- 

ductance and capacity. 
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RADIO 
HOOK -UPS 

Alarianir- 
3rd 

Edltlon 
Revi,çéd anQ 
Rewritten 

3rd Edition 
Now Ready 

Completely revised 
and rewritten and 

enlarged. 
16 Pages of the 

Latest Hook -ups Added 

The most complete, practical 
and up -to -date radio hook -ups 
book obtainable. Just revised 
and brought up to the minute by 
one of the foremost radio engi- 
neers in the industry. 

Contains only practical, effi- 
cient hook -ups. Crystal sets, one 
tube sets, reflex, regenerative, 
radio frequency, and super cir- 
cuits. 

Gives complete wiring dia- 
grams and full instructions on 
each and every set so that noth- 
ing further is needed in the way 
of patterns or diagrams. 

One of the finest books to 
have on hand at all times for 
reference as to the various types 
of hook -ups and the most prac- 
tical way of constructing each. 
Send for or buy a copy today. 

All Orders Filled 
Within 24 Hours. 

You Can Obtain a Copy 
at All Reliable Radio 

and Newsdealers 

Prepaid 

E(.Company(1 
Selling Agents 

CONSRAD COMPANY, Inc. 
233 Fulton St., New York 
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Soft, Mellow Light 
and Clear, Natural Tone 

Simply attach the light cord of the 
Radialamp to any socket and switch 
on the light. The result is a soft, 
restful, mellow glow. Then attach 
the Radialamp to your receiving set - just as you would attach head 
phones. Instantly the room is flood- 
ed with music - amazingly clear, 
flawlessly natural -the most perfect 
tone reproduction known. No extra 
batteries are required -no adjust- 
ments to make. 

. 717 

Manufactured under U. S. 
Patents numbered 

1,185,987, 1,272,843. 
Other patents pending. 

Copyright, 1924 
By 

R. B. Wheelan 

User Praises 
Radialamp 

We have had a few nice 
days in the last two weeks 
or enough to demonstrate 
that you have not exag- 
gerated any when saying 
your lamp speaker was the 
hest in the world. I would 
not take a hundred dollars 
for mine, if I could not 
get another. Every one 
who has seen and heard it 
are loud in their praise 
of same." 

W. R. COOPER 
Bishop Apts., 

Easton, Pa. 

And this is but one of 
the many enthusiastic let- 

ters received. 

ON SALE 

R 

Art and Science Meet in This 
Amazing Radio Loud-Speaker 

Nothing in the history of Radio has cre- 
ated such a startling sensation as this amaz- 
ing combination loud speaker and library 
table lamp. 

It is not merely a good loud speaker. It 
is an infinitely better loud speaker than any- 
thing ever invented to transmit sound. It is 
not merely a good looking table lamp. It is 
a thing of extraordinary artistic beauty -an 
object of pride in the finest homes. 

Two Marvelous Features for Price of 
Either One 

Comparison with ordinary horn, box or 
cabinet loud speakers instantly shows the 
vast superiority of the Radialamp. The 
sound is transmitted through a perfected 
unit concealed in the base of the lamp, and 
amplified through the tapered tone chamber 
to the "sound mirror" in the top of the 
shade. Here it is deflected through the 
warm air surrounding the light globes into 

AT LEADING RADIO STORES EVERYWHERE 

DIALA 
TRADE MARK. 

LOUD SPEAKER 

the taut parchment shade, whence it issues 
with a pure, flawless, human natural tone. 
The principle of sound reproduction here 
used is far in advance of anything ever 
before devised in the construction of loud 
speakers. And its soft mellow light and ex- 
quisite beauty of design gives it a rare value 
as a table or reading lamp. By attaching a 
long wire to your receiving set, the Radio - 
lamp can be kept in another room if desired. 
And the cost is no more than you pay for 
either a loud speaker or lamp bought sepa- 
rately. 

But you can't realize how remarkably and beauti- 
fully these two great features have been combined 
in one until you see and hear the Radialamp for 
yourself. Ask for a demonstration at your dealer's 
today. You have a delightful treat in store for 
you. Or if your dealer hasn't it, just fill in and 
mail the coupon. It will bring you complete in- 
formation. 

RADIALAMP COMPANY 
Dept. M. 334 Fifth Ave., New York 

ir 

RADIALAMP CO., Dept. 111 

334 Fiftl^ Ave., New York. 

Please send me at once complete information 
about the Radialamp loud speaker. 

Name 

Address 

City State 
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Mr. E. N. Pickerel], Chief Radio Officer, 
S. S. Leviathan- formerly a student of 

the Radio Institute of America. 

Travel -Good Pay 
and a Big Future 

"Radio 
All over the world, our gradu. 
ates are traveling -with the 
rank of ship's officer -the title 
of "radio operator." The 
growth of radio opens up new 
opportunities, on shipboard 
and on shore. And the men at 
the top are our graduates- 
thoroughly trained- recognized 
as capable. 

Study at Home 
You need know nothing of 
radio to start. The course be- 
gins with the beginnings of 
electricity, and includes code 
and modern commercial radio 
operation. A few months' study 
prepares you for a U.S. Gov- 
ernment operator's license. 
And the license indicates your 
readiness for your first radio 
job, at a good beginning salary. 

This School Teaching 
Radio Since 1909 

The oldest school. The school 
conducted by the Radio Corpor- 
ation of America. 90% of the 
operators of the C'orporation, 
which places more. men than 
any other radio organization in 
the world, are our graduates. 
Others, too, give them first pref- 
erence. If you are looking for 
a profession that holds the big- 
gest future promise, write us for 
more information about the 
radio field, and our home course. 

Advanced Radio Course 
Great popular demand by the advanced 
student, experienced amateur and 
wireless 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 run information about 
radio opportunities today, and your 

COMPLETE RADIO C OURSE 
ADVANCED'2AA1O COURSE 

r, Name 
ti 

iAddress...... 

tion to sharpness of tuning. Low resistance, 
however, increases the strength of all signals 
proportionately, and thereby it happens, in 
the case of loose coupling, that desired sig- 
nals remain audible after the unwanted ones 
have been submerged. 

Thus far it has been assumed that the 
exciting potential is impressed at the exact 
middle of the tuned coil. Unfortunately, 
however, primary coils are seldom located in 
geometrical symmetry with the secondary. 
To explain the consequent phenomena, Fig. 
7 will again be referred to. 

Suppose first that the dasher, instead of 
oscillating at the middle of the trough, oscil- 
lates at some other point O. The two waves 
of displacement, therefore, will not reach the 
corresponding ends in unison.- The orderly 
procession of waves and reflections will be 
thrown out of step, and the mix -up will grow 
worse with each oscillation. 

However, imagine that the two recesses, 
B and B1, are now joined with an equalizing 
duct (this corresponds with connection of 
the two ends of a coil through a tuning 
condenser). Now any difference between the 
amounts of water received in the recesses 
would be equalized in the duct ; and, neglect- 
ing inertial effects, the instantaneous outflow 
from each would be the same. Thus the 
reflected waves would start back toward the 
middle at the same time. 

The result would be as follows : while the 
originals would interfere with the reflec- 
tions, the reflections, outnumbering many 
times the originals, would always be in step, 
and resonance would result as before, except 
that the phase would be different as com- 
pared with the phase of the dasher. This 
difference would equal the difference in time 
of the originals on the ends. 

In similar fashion resonance results oh a 
tuned coil when the primary is placed in a 
symmetrical relation to the secondary wind- 
ing. Theoretically, though not practically, 
a 90 degree shift in the phase of the 
secondary terminal voltages is possible. 
Since the sum of two forces is the greatest 
when they act in the same line, the foregoing 
bears upon the operation of both Regenera- 
tive and Super- Heterodyne receivers, and in 
this connection application for patent, under 
the title "synchro- coupler," was made by the 
writer some months ago. 

MODULATED WAVES 

The logarithmic law of resonant ampli- 
tudes, it will be recalled, applied only to 
unmodulated wave trains -namely to those 
of even amplitude. In broadcast and phone 
signals we are interested in modulated 
trains, either of sine formation, or at least 
of an order that can be resolved into sine 
formations. The latter, since any series of 
wave shapes, however irregular so long as 
they are repeated at regular intervals, can 
always be resolved into sine harmonics. In 
Fig. 9 one such sine formation, corre- 
sponding say with the single beat of a 
tuning fork, is illustrated at ABC. 

To explain what happens to such a train 
on a resonant coil the analogy of the pen- 
dulum will again be chosen. This time, 
instead of receiving uniform thrusts, the 
pendulum will be acted upon by forces of 

Damping Constan 
001375 

Fig. 9. A sine formation corresponding to a 
single beat of a tuning fork. 
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Wire Your Set With 
11 

ELATSITE 
(Spaghetti Wire) 

Colors 

Cut Insulation 
and slide it off 

You 
can't 
beat this 
for a neat 
job. It is 
No. 14 tin- 
ned copper 
wire covered 
with a varnished 
insulation in 5 
beautiful colors. 
Looks like "spa- 
ghetti" but is smal- 
ler and goes into nar- 
rower places. It bends 
without cracking and 
strips like the bark on a 
whistle! Highly dielec- 
tric; thoroughly moisture 
proof. Sold by dealers in 
30 inch lengths. Send for 

Free Folder Telling 
HOW TO SOLDER 

This folder also describes Acme 
"C e l a t sit e ", Spaghetti, and 
Stranded Enamel Antenna. 

Bends 
without 
cracking 

THE ACME WIRE COMPANY 
Dept. N. New Haven, Conn. 

ACME 
WIRE 

Makes Better. Sets 

e Standard of the World"' I ¡% fl 
44 I 

The base -type 
Freshman Variable Grid Leak 
is the standard for those who build their 
own sets. It is the most compact and be- 
ing entirely sealed it always remains un- 
affected by any climatic conditions. 

Complete with either .00025 or el AA% .0005 Freshman Condenser` 
without condenser .75 
Ae your dealer's, otherwise.send purchase 
price end you will be supplied postpaid 

Chas. Freshman Company, Inc. 
106-7th Ave., New York 

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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Philco Type 248 DX Battery for 
"B" Circuit (48 volts). Price -with 
deluxe mahogany -finish case and 
cover -$20. With handsome ma- 
hoganized case without cover - 
$16.50. 

Type ÚD86 "A" Battery for stand- 
ard 6 -volt tubes. Built -in Charge 
Indicator (GlassCase) Price -$16. 

r' 

Type UD44 "A" Battery for low - 
voltage tubes. Built -in Charge 
Indicator (Glass Case) Price -$8. 

Type RW ''A" Battery for 
standard 6 -volt tubes (Mahogany - 
finish Case) Price -$14.50 to 
$37.50.WithPhilcoChargeTester, 
$1.00 extra. 

719 

"B" Battery 
Charging Panel 

$2.75 

Easy to operate as the 
Philco Battery in your earl 

NOW you can use and recharge radio storage batteries merely 
by inserting plugs and throwing switches. Connect the 

batteries up once for all. Thereafter, no changing of wires. 
No moving batteries. 

Look at the diagram above. To charge a Philco Radio "A" Battery, simply 
disconnect Plug (1) and insert in receptacle (4) of the Philco NOISELESS 
Charger. Easy - safe --100 per cent convenient. Plugs and receptacles come 
with every Philco Charger. 

Charging a Philco "B" Battery is equally simple. Insert plug (2) in charger 
receptacle (4) -throw switches on "B" Charging Panel (5). A child can do it. 

Positive and negative prongs are of different size, and can be inserted only 

the right way. Also the "B" plug (2) won't fit the "A" receptacle (3). You 

can't burn out tubes. 
For good radio reception, you must have strong, uniform, non -rippling 

current, without hum, roar or buzz. Philco Rechargeable Batteries deliver 
this. Assembled in acid -tight, spill -proof glass cases with the built -in Fhilco 
Charge Indicator that tells you always how much charge is in the Battery, 
or in mahogany -finish wood cases on which you can permanently mount a 

Filler Cap Charge Tester. No old- fashioned hydrometers needed with 
Philco Batteries. 

Give your radio the benefit of these remarkable batteries. Give yourself 
the benefit of their safety, economy and convenience. See your nearest 
Philco Service Station, Radio or Music Dealer -or fill out the coupon below 
and mail to us. 

The Philadelphia Storage Battery Company 
Philadelphia 

Philco Noiseless Charger for 
Philco Type UD44 and any 
rechargeable "B" Battery. No 
odor -no noise. Price-$9. 75. 

DnvmAM H© 12=0 
BATTERI ES 

Philadelphia Storage Battery Co. 
Ontario 00 C Sts.. Philadelphia 

SIRS: I am interested in learning more about the new 
Philco Rechargeable Storage Batteries for radio. 

Name 
City 
Name of Radio Set 

j .\lf you are a dealer in radio, please state 

RADIO WHOLESALERS 
-Make certain your radio 
sets give satisfactory 
service by also wholesaling 
Philco Radio Batteries. 
Write for dutai!e. 

r 
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Performance 

Thermiodyne is the FIRST and 
ONLY six tube radio receiver to 
bring in any desired station by a 
single turn of a single control to a 
single pre -determined dial setting, 
with a purity of tone and clarity un- 
matched by any other receiver. 

Thermiodyne appeals particularly 
to the non -technical man or woman 
who wants perfect performance with 
easy operation. It may be used with 
any type antenna, or, under favorable 
conditions, with none; with dry or 
storage batteries and with any make 
tubes. 

14 Points of 
Thermiodyne Supremacy 

1- Single Control 
2 -No Outdoor Antenna Necessary 
3 -No Directional. Loop 
4 -Meter or Kilocycle Pickup of 

stations instead of meaning- 
less numbers 

5- CANNOT Squeal or Howl 
6- CANNOT Radiate 
7- CANNOT Distort 
8- Newspapers give Time and 

Wavelength 
9- Thermiodyne picks them at the 

Exact Setting Every Time 
10-No Logging; Nothing to Re- 

member 
11- Stations of Different Wave- 

lengths Cannot Interfere with 
each other 

12 -Six Tubes ; Three Stages Ther- 
mionic Frequency, Detector, 
Two Stages Audio Frequency 

13- Distance, Volume, Clear as a 
Bell, without fuss or excuses 

14-A 180 degree Turn of the Single 
Control is Like an Instanta- 
neous Tour of Dozens of 
Cities. 

Beautifully built in exquisite genuine mahogany 
cabinet with space for all batteries 

for dry cell operation. 

$140 
Insist that your dealer demonstrate 

Thermiodyne. 
Made and Fully Guaranteed by 

SHEPARD- POTTER CO., INC. 
Dept. N 

35 So. River St. Plattsburgh, N. Y. 

variable intensity ; between A and B of 
sine variation, and between B and C of no 
consequence. As long as the intensity of 
the thrusts exceeds the damping, the sweep 
of the pendulum will increase. Therefore 
from A to B amplitudes will increase, and 
from B to C die away logarithmically until 
the beginning of the next cycle. 

The analogous variations of resonant po- 
tential on a coil are illustrated at Al B1 Cl, 
Fig. 9. Note that the resultant form is not 
sinusoidal, and that the audio phase is shifted 
practically 90 degrees. The wings partake 
of the logarithmic form, and there are ris- 
ing values almost to the point where the 

8 

-,r 

if 
z 

C' 

Fig. 10. Illustrating the analogous variations 
of resonant potential on a coil. 

impressed oscillations cease. From B1 to Cl, 
the conventionally inoperative period, the 
curve falls away as the accumulated oscil- 
lations decay logarithmically in proportion 
to the damping. 

Fig. 10 shows the graphical construction. 
The full line from Al to Bl is the sum 
of a logarithmic curve and a displaced sine 
curve, and from Bl to C1 it is a simple 
logarithmic curve. 

Obviously if the damping were zero the 
built up oscillations would continue unabated 
and there would be no variation of signals 
on the grid. At the other extreme, if the 
damping were infinite or exceeded a certain 
amount there would be no resonance, and 
the curve would follow the sequence of the 
impressed oscillations. Thus a certain 
amount of damping is necessary, damping 
of grid and grid leak, of course, operating 
in conjunction with coil damping, in which 
connection a nicely adjusted grid leak prob- 
ably does more than bias the grid. Damp- 
ing affects the shape of the curve Al B1 C1 
by operating directly upon the angle phi, 
thereby varying the position of the dotted 
sine curve. 

Neglecting the complex effects of damp- 
ing, the highest amplitude attained is 
roughly proportional to the total number of 
oscillations per train. This means that 
higher harmonics, consisting of shorter wave 
trains, tend to drop out. This and the fact 
that the wave form itself becomes altered 
are two of the numerous causes for dis- 
tortion before the ear of the broadcast 
listener is finally reached. At the trans- 
mitting end also, since the wave goes out 
on a resonant circuit, these distortions occur. 

Consideration of the foregoing principles 
will explain also the inefficiency of the 
Super- Heterodyne first detector. In the first 
place, since amplitudes reached are as the 
length of the wave train, breaking the train 
into fragments results in a serious loss of 
amplitude. In the second place, the hetero- 
dyned wave train differs greatly in form 
from that of the modulated carrier. The 
so- called inoperative period, BC Fig. 9 is 
missing, and the decay of the built up oscil- 
lations, corresponding with the wing B1 C1 
must occur in the beat neriod. The merits 
of such receivers as the Ultradyne and Sec- 
ond Harmonic are due largely to the fact 
that these disadvantages are compensated. 

While the damping increases with the in- 
crease of inductance, nevertheless it can be 
shown that for all combinations resonant 
potential will increase as the natural wave- 
length is approached. Obviously, therefore, 

(Continued on page 724) 
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"CopyPOZGermany 
On 75 Meters 
Regularly!" 

So writes a government radio 
official who is doing much short 
wave research work using circuits 
equipped with 

CO1111'11V011'AL 
LO LOSS 

CONDENSER 
Small wonder that we receive en- 
thusiastic reports of great distance 
efficiency, and clarity, for Conti- 
nental Lo Loss Condensers were 
built for that particular service, 
and the results are only what you 
should expect from such a high 
grade instrument. 
If you have passed the "novice" 
stage of reception only Continentals 
will satisfy you. 

Write to us if your dealer can only 
offer something "just as good" 

13 Plate, Cap. .00025 $5.50 
18 " " .00035 5.75 
25 " " .0005 6.00 
45 " " .001 7.00 

Price without vernier $1.00 less 

GARDINER & HEPBURN, INC. 
Sales Office, 611 Widener Bldg., Philadelphia 
Factory, 2100 Washington Ave., Philadelphia 

POLLARD 
LOOP 

Distance and Clarity of Reception 
Elimination of Interference 

Convenience in Transportation 
Operates on all Broadcasting Wave 

Lengths 
Braided Pure Copper Wire Gives 

Maximum Efficiency on all Loop Sets 
Instantly Opened and Locked 

In Position with Automatic Latch 

FOLDS CONVENIENTLY AS 
SHOWN IN ILLUSTRATION 

Retail Price -$10.00 
Sold to the trade through regular jobbers 
Write for complete, illustrated circular. 

POLLARD BROS. MFG. CO. 
4036 N. Tripp Ave., Chicago, Ill. 
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Tubes Shipped Parcel Post C. O. D. 

ROLLS -ROYCE TUBE CO., 
21 Norwood St., Newark, N. J. 

Gentlemen: 
Kindly ship parcel post C. O. D. the fol- 

lowing tubes 
to 

Name 

Street flddress 

City or Town 

State 

a 

RADIO TUBES 
Like their name, significant of quality. 
Durable and powerful. Bring in dis- 
tance with a maximum of volume and 
clearness. 

Rolls Royce Tubes Nov 
On Sale 

Type 200 -5 - olts, .1 ampere $2.50 
Detector Tubes 

Type 201A -5 volts, .25 amperes $2.50 
Amplifier and Detector 

Type 199 -3 -4 volts, .06 amperes $2.50 
Amplifier and Detector 

Type 199A -Same as 199 $2.50 
with Standard Base 

Type 12-1% volts, .25 amperes $2.50 
Platinum Filament -Amplifier and Detector 

Type 202 -7.5 volts, 2.35 amperes, 5 watt oscillator $3.00 

Every Tube Guaranteed 
To work in Radio Frequency, especially adapted for Neutrodyne, Reflex 
and Super- Heterodyne Sets. The moderate price of this tube will enable 
you to keep an extra one or two on hand in case of emergency. Send in 

your order today. We guarantee immediate shipment and all tubes are 
packed in special sealed cartons. 

Dealers and Distributors 
Our liberal proposition will be interesting to you now that the 
big radio boom is in full swing. Write at once. 

Rolls -RoyceTube Co. 
21 Norwood St., Newark, N. J. 
www.americanradiohistory.com
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Ask Any Radio Engineer What to 
Look for When You Buy a Socket! 

Radio experts are continually stressing the necessity of using 
good sockets. In some of the more sensitive circuits such as the 
Superhetrodyne, poor sockets often completely destroy results. 
In fact, in thousands of sets today, with scores of different cir- 
cuits, the so called "static" often mentioned, or "battery noises," 
are in reality merely the result of poor socket contacts -cer- 

tain proof of dissipation of the 
feeble currents that we rely on for 
distant- reception. 

In the Cutler- Hammer Socket, 
designed by the same engineers whose precision rheostats and 
other radio current control apparatus have justly become world 
famous, every effort has been bent toward greatest efficiency. Cus- 
tom has no consideration -and from its striking color scheme 
to its novel contact construction, the design is radically new. 

It embodies a minimum of both 
insulation and metal; capacity abso- 
lutely minimized without sacrifice 
of mechanical strength. The insu- 
lation materials (shell of thin orange Bakelite and base of gen- 
uine Thermoplax) are ideal -high in quality and dielectric 
strength; low in dielectric capacity and losses. And all metal 
parts are widely separated, both in the insulation and in air to 
conserve every last bit of energy received. 

Its contacts -the source of losses and noise in most sockets 
-are of entirely new construction. Each one is a springy clip 

Minimum Dielectric 
Capacity 

Maximum Dielectric 
Resistance 

These Exclusive Features 
Assure Better Reception 

A Perfect contact. Both sides of tube prong 
cleaned when inserted - no contact or wear 
on soldered end. 

$ All metal parts silver plated - perfect contact 
for the life of the set. Silver may tarnish but 
its contact resistance does not change. 

C Orie 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 to the tube 
prong -no joints to cause losses. 

D Convenient terminals for soldering - full 
length to allow bending down for under -wir- 
ing. 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. 

"'Built by the 

mtneeftemeseueor 

he Perfect 
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that clinches the tube prong without strain; yet cleans it bright 
whenever the tube is inserted or removed. These contacts are 
formed of phosphor bronze and silver 
plated- because the contact resistance Silver Plated 
of silver does not increase as it stands Phosphor Bronze 
exposed to air. The area of contact is Contacts 
greater than that found in any other . 

socket; and the construction is such that these feeble currents 
which mean so much in radio pass directly from the wire to the 
prong of the tube without meeting a single joint. (In so many 

sockets the wiring is attached to a binding post to which the contact 
strip is in turn attached below. This presents a joint which causes 

noise and losses. The C -H Socket affords perfect connection even if 
the screw that holds the contact strip in place is entirely removed. 

In this socket the tube is inserted 
No Joints to Cause and removed without turning -just 

Noise or Losses pushed in and pulled out -to prevent 
twisting the bulb from its base. And 

the tube is held tight, absolutely rigid so that any vibration 
cannot cause contact noises. Its small size and convenient 
soldering terminals, too, mean a great deal in most sets for 
space is usually at a premium. The Thermoplax base is only 
2/" square - scarcely more than the diameter of the tube, 
and the soldering terminals extend out far enough from the 
rounded corners that they may be 
turned down for under- wiring when Convenient and 
this system is used. These terminals Efficient Terminals 
have handy ears which are bent up 
to hold the wire while the solder is being applied - adding 
much to the ease with which this work is accomplished. For 
temporary connection, or where soldering is not used, a slotted 
hex -nut is provided which securely clamps the wire against 
the contact spring with either wrench or screw -driver. 

No Twisting to In all it is as perfect a socket as engineering 
skill can devise. It offers maximum efficiency 

Damage Tube and ease ofinstallation, coupled with an appear- 
ance that adds much to any set. And best of 

all you will like the price, 90c. This socket that meets the specifications 

of the most exacting radio engineer costs no more than most of those on 

the market today! If your dealer has not been stocked, you can be 

supplied direct from the factory at list price plus roc for packing and 
postage. 

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

MILWAUKEE, WISCONSIN 

alaster Builder" 
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Instruments of Guaranteed 
Quality Assure Success 

in Radio 

The C -H 4 Ohm Vernier Rheostat 
Perfect detector tube control. Also fur, 
niched without vernier for amplifier 
tube control. 

The C -H 30 Ohm Radio Rheostat 
For control of the % ampere,"UV201-A- 
C301A" type receiving tubes and the 
UV 199C299 "type; also made in 125 

ohm size. 

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. 

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. z r 
RADIO SOCKET 
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No Eternal Rat - 
teryNeeded. Sim- 
ply Plug in Same 
as Headphones. 

SCORES of signed opinions like this 
come in from smart radio dealers. 

They know the public pulse. Nothing 
in radio, they tell you, has caused the 
profound stir of Thorola. Thousands of 
dollars in advance came in to reserve 
Tho rolas when announced by the makers 
of the celebrated Thorophone. 
Thorola, perhaps more than any other 
single factor, now lifts radio to an un- 
disputed place in musical art. Thorola 
fidelity of reproduction dumfounds the 
critics.. Thorola advance over previoùs 
highest standards elates the most so- 
phisticated fans. 
Costliest sets are exactly the oppor- 
tunity Thorola seeks, to demonstrate 
beyond question what vast improve- 
ment now is made possible. Whatever 
circuit or power you use, Thorola will 

"I have been fortunate 
enough to dispose of all 
the loud speakers I had 
on hand before I re- 
ceived theThorola,forl 
would never have been 
able to do so, had l dem- 
onstrated theThorola." 

lead you to new radio enjoyment. 

You will bring in weak signals clear and 
strong, so efficient is Thorola. You will 
have so much volume ordinarily that 
clarity need never be sacrificed. 
You will discover volume, tone quality, 
sharpness of speech, delicate shading, 
response to control, made possible only 
by Thorola betterments - the acousti- 
cally perfect horn of Thorite compound - the Permanent Adjustment for pre- 
cise synchronization with your set -the 
Controlled Mica Diaphragm -the Am- 
plifying Lever and other advancements. 

But you must convince yourself of all 
this superiority. Thorola must live up to 
every claim or the Thorodealer refunds 
your money. Thorola thrives under this 
guarantee. See your Thorodealer. 

Thorola demand outpaces distribution. 
If your dealer is not stocked, we ship any model 

direct on receipt of price. 

THOROLA 4, $25 THOROLA 3,520 
THOROPHONE Powerplus Speaker . . . . $45 
THOROLA 6, Phonograph Attachment . . . $15 
THOROLA 9, Cabinet Loud Speaker . . . . $40 

REICHMANN COMPANY, 1729-35 West 74th Street, CHICAGO C"""/ 
(gror 
THE SPEAKING LIKENESS 

Fresh by Mail 
Delicious, pure sweets direct to you from LOFT'S big sun -lit 

kitchens in New York City. Prices unbelievably low. Highest 
standard of quality backed up by our 50 year reputation. Send for 

FREE, our free candy catalog. Over two hundred varieties of these fa- 
mous candies to suit your taste and purse 

CATALOG LOFT, 400 Broome Street, Dept. 108, New York 

Imported 
n Phon Unit 

Clear, rich, mellow tone. Attaches 
instantly, without screws, to any 
standard phonograph. $7.50 at lead- 

ing radio stores. Write for 
folder. 

Th. Goldschmidt Corp.. 
Dept. RII. 15 William St.. 

New York City 

East 
Pittsburgh. 

Pa. 

ESCO 

Wholesale 
Radio 

Next tdoor Equipment 
KD KA 

Same Day Shipments 
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the highest inductance consistent with the 
required degree of selectivity should be 
chosen, and efforts devoted to reduce its 
damping. 

THE CURVES 
Consider a single -layer helix of length A 

and diameter B, and closely wound with 
wire of diameter d. In these three dimen- 
sions all the factors of the damping con- 
stant times and attenuation distance may be 
expressed, and the result is 

K L c 1/2 
(1) u - 

B2 k 3/2 
in which L is the inductance chosen, c the 
unit distributed capacity, K a constant, and 
k a variable factor used in calculating induc- 
tance. The latter is dependent upon the 
ratio of diameter to length of the helix. 

The foregoing, it should be noted, shows 
that the damping can be reduced most of all 
by increasing the diameter B, since the damp- 
ing decreases as the square of this. 

In Fig. 11 three curves are drawn to illus- 
trate the variation of c with windings of 
different diameters. The other curves are 
calculated for windings of 4 inch diameter. 
The next curve shows how the damping in- 
creases with the ratio B/A ; namely as the 
coil is shortened by winding with finer wire, 
the total inductance to remain the same. 

In general, however, flux linkings be- 
tween primary and secondary will increase 
as the coil is shortened, and so a curve pro- 
portional to flux linkings is drawn also. In- 
duced voltage is proportional to flux link - 
ings, and so in a round about manner is 
signal strength. The flux curve, combined 
with the curve of damping, shows a relative 
signal strength practically uniform over a 
wide range irrespective of the ratio B /A. 
Moreover, with higher damping, the curves 
of potential growth and decline are steeper, 
and for this reason short coils may be more 
efficient than long ones. 

Since distributed capacity is dependent 
upon an integral sum of reciprocal dis- 
tances between one point in the winding and 
every other point two facts are evident ; that 
the capacity between adjacent turns, sepa- 
rated only by the insulation of the wire 
itself, constitutes but a small portion of the 
whole; second, that in compact windings of 
the bank and spider -web classes the dis- 
tributed capacity is necessarily greater than 
that of the corresponding single -layer wind- 
ings. 

Why these classes of windings are more 
efficient can best be explained by example. 
Imagine a close wound helix of length A 
and diameter and wound with wire of the 
size which gives the desired inductance. 
Now if the size of the wire is doubled, 
making the coil twice as long, the efficiency, 
as the curves show, remains practically the 
same, and little is gained. But on the other 
hand, instead of changing the proportions 
of the coil, suppose the wire is doubled in 
size, and a bank winding, basket weave or 
other form is adopted, which allows the 
same number of turns as before to be laid 
in the same axial winding space. Then a 
real gain will have been made, even if the 
distributed capacity is twice what it was 
before. The unit inductance will be the 
same, the unit capacity, say twice, but the 
unit resistance one fourth. Therefore we 

V2 
will have gained by the ratio -- 0.34, 

4 

and the damning constant will be approxi- 
mately one third of its former value. 

MAKE IT SNAP -PY 
RADIO FAN : "I have tried 20 different 

hook -ups on my radio." 
RAY D. O. : "Why don't you try buttons 

and save time ?"-Leslie Carpenter. 
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No liquid 
in it now 

I saw a new stunt pulled yesterday. 
Happened to be standing side of a chap who was 

buying some storage batteries for his radio set when the 
salesman turned one of them upside down. 

What do you think? It was bone dry -not a drop of 
solution in it. 

"There's the battery for you -and its specially built 
to do a radio job," he said. "It is one of those new 
Willards- charged but bone dry and it is ready to use as 
soon as it is filled. Lasts you longer, because its term 
of life doesn't start until it is filled." 

That's a real idea Jim- starting the life of the bat- 
tery after the owner buys it; but I don't think you can 
wear out Willards anyhow. Mine are four years old 
now, and they are as good as the day I got them. 

Willards for economy and clear reception. 

Signing off 

(SAM) 

Now it's a 
live battery" 

Vir I LLA RD 

BATTERI E ` 

`Write to W T AM fbr these 
two booklets 

The 
rllsA 

And Cdre0f4 
adio Storage 
llatteries 

{[The 'Voice of the Storage Battery 

WTAM is the Radio Research Labo- 
ratory and Broadcasting Station of the 
Willard Storage Battery Company, Cleve- 
land, Ohio. 

Write for WTAM'S booklets, "Better 
Results from Radio" and "The Proper 
Use and Care of Radio Storage Batteries." 
They will be mailed to you with our 
compliments. 

9 

9 

i 
Tear me 

off the page I and mail me 
to WTAM. I'll 

bring you "Better 
Results" and "Proper 

Use and Care." 

Name 

City and State 

Street Address R.N.-2 
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No antenna 
the Ihicon 

No more need to labor and 
toil over erecting an aerial. 
No more need to worry about 
the appearance of a bulky 
indoor loop in your home. 
The Ducon saves your time 
-and solves your problem. 

Screw the Ducon into any ac- 
cessible electric light socket 
and when you want to hear 
a program just tune in. 

The Ducon brings in the sta- 
tions clearly. The fact that 
over 400,000 fans use it is 
convincing proof. 

Try it. You can purchase a 
Ducon on a five -day trial 
basis from your radio dealer. The Ducon sells for $1.50 

in all reliable stores. 

Dubilier 
CONDENSER AND RADIO CORPORATION 

24 Pages OUR NEW 2400 Items 
CATALOGUE 

JUST OFF THE PRESS 
Is the most complete list of Radio Sets and Parts ever 
published and contains prices on material for building 

all the latest circuits such as 
Super- Heterodyne . Teledyne 

Ultradyne - Cockaday Superdyne 
Neutrodyne 

Harkness Reflex 
Erla Reflex 

and many others. 
It also contains prices on many 
"hard to get" special parts 
such as 
Litz Wire. Screws, Brass Rod. 
Tools, Engraving Rotors. 
Washers, Hex Nuts, Phosphor 
Bronze Wire. Choke Coils. 
Lavite Resistances, Pip Tail 
Wire and hundreds of other 
important items. 
Send 10c and we will send you 
one of these Catalogs. 10e re- 
funded first purchase. 

SIMPLEX RADIO SALES CO. 
1804 Lafayette Ave., St. Louis, Mo. 

"INSULaATE" 
(Molded Composition) 

Registered Trademark 
Also 

"HI HEET" (Bakelite) 

200 Styles stocked for quick delivery. 
GENERAL INSULATE CO. 

1025 Atlantic Ave. Brooklyn, N. Y. 
Established 1904 

Radio News for November, 1924 
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Cent from Heaven 
(Continued from page 672) 

through the shell one night as we lands 
from the 'plane. 

"Joe," says The Master, "this theatrical 
business interests me strangely;': 

"There ain't no interest in it," I states. 
"If you gets your principal back you're 
lucky." 

"Rotten," says Doris. "Don't try to be 
funnybefore we eats." 

"But really, Joe, I'd like to go on the 
stage." 

Doris and nie both does the exclamation 
act. 

"You wanta go on the stage ?" I repeats. 
"Yes." 
"But what could' you do ?" demands Doris. 
"Act," says Jerry, soulfully'. 
It's plain The Master is plumb serious 

about it. 
"You wanta go on the stage -you, with 

plenty of money, lots of things to do, and 
a comfy home ?" 

"I do." 
"But why ?" demands Doris, who also 

ain't so bright under certain conditions. 
"I believe _I could do something worth- 

while," declares The Master. Then he turns 
to me. "Joe, would it be in keeping with 
the principle of vaudeville to stage a 
scientific act ?" 

I'm recovered by this time and seeing as how 
The Master is really foolish, I talks sense. 
"My boy," I states, "anything the people'll 
pay to see is O. K. in vaudeville. But you 
mean, has it ever been done before ?" 

"That's it," agrees Jerry. 
"Well, it has," I informs, "but if you 

could give it a few new twists -" 
"I had intended to," puts in The Master 

eagerly. "While radio is to most people 
very common, I shall give demonstrations 
of unfamiliar uses to which it can be put, 
such as radio transmission of power, send- 
ing pictures by radio, radio control of remote 
devices, and so on. Would it appeal, do you 
think ?" 

Personally, I has grave doubts, but after 
twenty years in the show business I've 
learned to recognize the symptoms of stage 
stroke, and this case is past the discouraging 
point. You just gotta let it run its course. 

"Well," "I says, "you'd have to dress up 
your act a lot, and of course run in a good 
deal of comedy to hold the walkers, because 
it's marks to pretzels you'll be spotted clos- 
mg." 

This he don't mind in the least, and his 
confidence is so beautiful I ain't got the 
heart to spoil it. I figures I can get Jerry 
on the big -time and tie him up on the same 
route with us, so I can keep an eye on him 
and maybe step in on his act and clown a 
bit to stay the subway chasers. At any rate. 
The Master- brought it on himself, and can 
afford it, and it ain't none of my business, 
so I says let him have his fling. 

Seeing our act in rehearsal has utterly 
spoiled The Master. He figures he's gotta 
go us one better, and the painful part is, 
he does ! 

Money being no object, he opens his purse 
strings high, wide and handsome. And he 
also has an idea! Not that ideas is at all 
scarce with Jerry, except that they is usual- 
ly confined to such as crossing a loud speaker 
with a marriage license in order to create 
a wife that can be shut up. 

"I shall," he says, "call my act `The 
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Presenfin 
The Truly Wireless Radio 

The 1925 l dio 
The Cover is the Aerial 

¡ 

) 

f-1- 
; JI 

The Original Self - Contained Radio Set 
With many revolutionary improvements and a new application of the 

Cascade Radio Frequency Circuit (capacity compensated) 
The 1925 Operadio develops still further the 
unique Operadio idea -a radical departure in 
adio design. 

Operadio engineers set for themselves this task 
-to produce a radio set of the highest efficiency, 
to give it beauty worthy of any surroundings, 
to do away with the need of external wires or 
connections and to design it in so compact a 
form that it can be easily carried anywhere. 

Introduced last year, the Oper- 
adio created a country -wide sen- 
sation. Many thousands are now 
in use. In the new model all the 
former features are retained -the 
loud speaker, six tubes, dry cells 
and all parts are fitted into a corn- 
pact cabinet and the necessity for 
aerial and ground is eliminated 
by a patented wave -bridge located 
in the cover. To these are added 
new refinements and no less revo- 
lutionary improvements: 

The 1925 Operadio is marked 
by extreme beauty of appearance 

and efficiency of performance. The wave band 
is expanded to include reception from radiocast 
stations of all wave lengths. Utmost simplicity 
of tuning - only two controls. Razor -sharp 
selectivity. 

The remarkable efficiency of the set is due to 
the perfected application of cascaded radio fre- 
quency amplification, capacity compensated. 
For example, the set contains removable radio 

and audio units. In each of these 
are hermetically sealed all the fine- 

The 1925 Operadio ideally fulfills 
every need for an easily- operated, 
reliable, long range home set -com- 
plete and ready for instant opera- 
tion and easily taken with you 
anywhere. 

The Operadio Corporation, 

Dealers: Write on your 
letterhead for our sales 
proposition and full par- 
ticulars about the 1925 
Operadio. 

ly adjusted parts in perfect and 
unchanging balance, thereby in- 
suring absolute uniformity of per- 
formance and virtually eliminating 
the possibility of damage. 

There are many additional ex- 
clusive features -a specially de- 
signed condenser with planetary 
disc vernier control, safety fuse 
for tubes, "A" and "B" battery 
tester, space for largest size "B" 
batteries, etc. Write at once for 
particulars. 

8 South Dearborn Street, Chicago 
I MAIL THIS COUPON 
I The Operadio Corp., 

8 So. Dearborn St., Chicago, Ill. 
Please mail me complete particulars 

e about the 1925 Operadio. 

Name 

I Street 
I 

I City State e_ -- ---- - - - --1 
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itsNI II NI it) Greater Results 
Than Ever 

-Send For This Diagram 
The Nutron Solodyne (double -grid) Tube acts as both oscillator and modulator 

in the Super- Heterodyne Circuit, thereby not only eliminating one of the tubes but 
obtaining greater efficiency as well. In Reflex Sets the Nutron Solodyne (double - 
grid) Tube can be used as both detector and amplifier (dual amplification), thereby 
doing away entirely with the crystal or detector tube. 

The Nutron Solodyne (double -grid) Tube made possible the No `B" Battery 
( Solodyne) Circuit. Thousands are now enjoying this smooth reception and its 
rapid gain in popularity is ample proof of its unusual qualities. 

Send at once for Nutron Solodyne (double -grid) Tube and diagram illustrated 
above or for Tube and diagram of 2 -tube reflex circuit, or for Tube and No "B" 
Battery hook -ups. See them for yourself. If your dealer does not yet carry these 
tubes, order direct from us. Always look for the Silben Spot (Pat. Pending). It 
is your assurance of tube perfection. Each Nutron Tube is rigidly tested and 
guaranteed. Price $6.00. 

Use 
Silben n'S` 
Spct 

Tubes 
(Pat. Pending) 

After years of chemical and electrical 
research a startling process of tube treat- 
ment has been discovered! What ap- 
pears to be an ordinary 6 volt storage 
battery tube actually works like a $12 

power tube. It makes weak reception 
strong and good reception stronger. 

The "Rendement" 
Ordinary tubes have three measure- 

ments. The Silben Spot Tube lA has a 

fourth, known as the "rendement." The 
secret is in the Silben Spot (Pat. Pend- 
ing). Furthermore, every Silben Spot 
Tube is DEPENDABLE because each 
one is rigidly tested before it leaves our 
factory. Each Silben Spot Tube gives 
known results. Price $4. 

Mr. Set Manufacturer: You can now 
guarantee every one of your sets work- 
ing perfectly on tube operation. Our 
Service Department will match tubes 
for your particular set, pack them in 

NOTE 
We recommend to owners of Super- Hetero- 

dyne and reflex sets the use of Nutron Match- 
ed Tubes in conjunction with the Nutron 
Solodyne (double -grid) Tube - The Silben 
Spot (Pat. Pending) on all these tubes is 
your guarantee of perfect satisfaction with 
your set. Nutron Matched Tubes: Set of 3, 
$12.00; set of 6, $24.00; Nutron Solodyne 
(double -grid) Tube $6.00. 

Nutron 
Matched 
Tubes 
Silben 
Spot 

(Pat. Pending) 

cartons of three or six, as required, each 
tube individually marked and guaran- 
teed correct for your set. Complete 
specifications for each tube will be 
packed in each carton. This is a serv- 
ice that will be welcomed by your dis- 
tributors, dealers and customers. Nutron 
Matched Tubes -matched to your set 
requirements- identified and improved 
further with the Silben Spot (Pat. Pend- 
ing)- tested and guaranteed -Can be 
made available to your customers if you 
say so. 

A Real Service 
We can accommodate a few reliable 

set manufacturers with this service and 
furnish Nutron Matched Tubes in suffi- 
cient quantities to meet all their re- 
quirements. Mr. Set Manufacturer, this 
represents tube insurance to you. Write, 
wire or phone for consultation. 

{TRJ.JO 
Silben 
Spot 

NUTRON MANUFACTURING COMPANY, 
715 Main Avenue, Passaic, New Jersey 

MARLE TRANSFORMERS 

The Heart of a Good 
Receiver 

Your dealer will tell you why 
Marle Transformers do not howl 
or distort. Uniform amplification 
up to as many as 3,500 cycles. 

Marie Engineering Co. 
Orange New Jersey 

For DEALERS Only 
Send name TODAY for out 

big. new 84 -page catalog. FREE 
to dealers only. Fully illustrat- 
ed. with descriptions and special 

Dealers sets and supplies. prices 
on high grade standard 

send name Unusually attractive dis- 
counts to dependable dealers. 

T O DAY Orders filled same day received. 

V 
Write NOW for big, free cata- 

s log. 
FEDERAL RADIO COMPANY 

Distributors of High Grade Radio Sets and Supplies 
312 So. 19th St. OMAHA, NEBRASKA 

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. 

Radio News for November, 1921 

Wizard of Mars.' The setting will be my 
own conception of possible life on that 
planet, and I myself shall don a costume 
in keeping with our most recent astronomical 
discoveries." 

Really, the idea ain't so bad, and The 
Master follows it up with another bell - 
ringer. 

"Joe," he asks, "you do clog dancing, don't 
you?" 

"My specialty," I states proudly. 
"Do you know the International, or Con- 

tinental Code ?" 

"Sure," I says. "I learned the tap chatter 
just to be able to get the QRM that the 
brass pounders thought too confidential to 
talk out loud." 

Jerry don't quite believe me. "Joe," he 
asks, "what is the difference between a dot 
and a dash ?" 

I smiles. "A dot is a spasm, and a dash 
is a spasm that does an encore." 

The Master actually gets it, and grins. 
"I shall have to remember that," he remarks. 
Then he tries me out on a few letters, but 
I'm the fly guy. Then he spills the major 
issue. 

"I have here a rubber mat inset with 
copper contacts, each contact being flush with 
the mat, in polka -dot fashion." 

He unrolls the mat, about five feet square, 
and puts it on the floor. Then he hands 
me a pair of kicks with thin copper soles. 
I gets the principle when I sees a wire 
running from each heel to a set of apparatus 
on a table. 

"I'm supposed to telegraph with my feet ?" 
I asks. 

"That is just what I have in mind. Could 
you do it?" 

I tries, but makes a terrible mess of it. 

the system necessarily being altogether differ- 
ent from ordinary clogging. But pretty soon 
I begins to get the knack of it. When I 

wants to stay silent, I steps on the heel: 
when I transmits, I steps on the sole. It's 
a great scheme. 

"I shall advertise this novelty and attract 
the radio amateurs," says Jerry, being a 

business man even if it ain't necessary. "I 
shall give away a prize of two tickets to 
next week's show to the amateur who turns 
in the best copy of what you send." 

It's clever, and I don't deny it. 
Well, for the next week we rehearses 

steady. I gets so I can send anything, and 
The Master is convinced that future radio 
transmission will be done by the feet. Then 
Jerry's scenery arrives. 

I've been in this show game ever since I 
was big enough for the old folks to drag on 
during the bows, but I ain't never seen any 
stage setting that equals The Master's. I 
can't describe it, but combine all the chop 
suey houses, DeMille bathrooms and cubist 
paintings you ever saw and you'll have a 

remote idea of what his outfit looks like. 
It's full stage, of course, with a lot of 
nickeled apparatus. One look at it tells me 
if anyone walks out on that flash they're 
either blind or newly -weds. But Jerry's 
costume -Oi ! 

The men of Mars, says The Master, need 
big lungs, on account of the air being thin 
up there, they having no Congressional in- 
vestigations.. So he has a chest on him that 
looks like a couple of 1914 audions. His 
ears are nine times too large. Also, he has a 
trunk extension for his nose. But it's a wow 
get -up, and if the gallery gods 'stays with 
us, Jerry'll survive, at least in part. Also, 
he has added to his act a couple of nifty dolls 
that Mister Ziegfeld overlooked, and re- 
gretted. They does a double dance with 
music coming to them through a coupla 
headsets designed like Kig Tut used to wear. 
The Master has a trace of showmanship in 
him somewheres, but he solemnly swears 
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Hear Presidential Speeches 
J 

Abu 03ratO 
o of f- o 1000 Mites Away on- 

A highly efficient radio frequency receiver designed 
to receive broadcast from local and distant stations, 
clear, loud, without distortion within a radius of one 
thousand miles. 

The MONODYNE Model GT -1, used by tens of 
thousands the world over with the highest satisfac- 
tion, has been further improved in the latest model, 
the "BABY GRAND." This model is enclosed in a 
beautiful cabinet, provided with individual compart- 
ments for tubes, batteries and headphones. 

The cabinet is substantially constructed of wood 
and covered with Leatherette. A hinged cover with 
snap lock protects the entire outfit from dust. All 
connections are ' wired, -ready for batteries, aerial 
and ground. 

The RADIOTROLA "BABY GRAND" has only One Tuning 
Knob. Stations always come n at the same point on the dial. It 
is equipped with a new Volume Control permitting fine adjust. 
ment on long distance reception. 

Size 71 /8x71/ x111/4. Weight about 4 lbs. 

1111t" - 
. 

ü7!/( //,f,.y:fiJ rir 

Price $7.00 

ArATInNp 
i 'paC 

coRPORATIonl 

MCC., 8Y 
NATIONAL AtRPHONE CORP 

r.rr.vri YOft.K 

Price 
$18.50 

without 
tube, bat- 
teries or 
phones. 

New Calibrated Audio 
TRANSFORMER 

Here is a transformer that not only positively 
eliminates all the draw -backs of other makes, 
but in addition stands head and shoulders above 
any other audio frequency transformer on the 
market today. To prove this seemingly flowery 
language, note the following: 

From recent tests conducted in the RADIO 
NEWS LABORATORIES this transformer 
was found to have the following characteris- 
tics : The voltage amplification curve, obtained 
by applying a constant peak voltage across the 
primary in series with a 10,000 ohm resistance 
and measuring the secondary peak voltage at 
various audio frequencies without absorbing any 
current from the secondary, was found to be 
exceptionally flat throughout the entire band of 
audio frequencies. Tests were made at frequen- 
cies ranging from 150 to 6000 cycles, and the 
curve extended well into the lower frequencies 
where other transformers fail. In fact the am- 
plification at 200 cycles was almost equal to the 
amplification at 1200 cycles, a condition not found in any other high grade transformer. 
The curve is fiat from 1200 to 6000 cycles, giv- 
ing a direct voltage amplification of from 4 =/z 
to 5 times throughout the entire- range. Thus there is virtually no distortion caused by the transformer. 

Tests made on the transformer in actual oper- 

18 HUDSON STREET 
NEW YORK 

ation corroborated our electrical tests. Broad- 
cast music was not only amplified and repro- 
duced with life -like faithfulness but the vol- 
ume was greater than that obtained from other 
transformers. The transformers had no ten- 
dency to oscillate at audio frequency, or squeal, 
as many do, and consequently require no shunt 
fixed condensers or resistances. Of particular 
notice was the volume and quality of the hase 
notes of the saxophone, piano, etc. These notes, 
although missing in most receivers, came 
through with astounding volume. 

A Calibrated Transformer 
A print showing the calibrated curve is in- 

cluded so the user can tell how to get best re- 
sults. 

The "Calibrated" Audio Transformer is spe- 
cially designed for Radio Broadcast reception 
reproducing voice and music faithfully and with 
freedom from distortion. High amplification at 
all frequencies. A high grade transformer giv- 
ing results heretofore unattainable. Superior in 
design and beautiful in appearance. Improved 
terminal mounting giving maximum separation 
of grid and plate and admitting connections 
being made with equal facility in any direction, 
thus insuring short leads. 

DEALERS :-WRITE FOR AUTHORIZED AGENCY PROPOSITION 
IP YOUR DEALER CANNOT SUPPLY YOU MAIL COUPON 

°S"ir-Rl-D N-13 M-4-N-E-Y4 
NATIONAL AIRPHONE CORPORATION R.N. -11 

18 Hudson Street, New York City. 
Gentlemen :- 
Please send prepaid Baby Grand Calibrated Transformer for which I will 

pay the postman, upon delivery, the advertised price. 

Name 

Address 

City State 
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r, NEW MODEL "C" é'' 
HAMMARLUND 

LI' 
CONDENSER Ii 

Low Loss Grounded Rotor 
to 0 

When this new Hammarlund Model "C" was tested by 
rt the Marcellus Hartley Research Laboratory at Colum- PJ bia University, this is one of the things reported: 
f The effective resistance at 850 kilocycles was within 4. 

e,. one -tenth of an ohm as small as that of a standard con- t 
é denser of this laboratory THE LOSSES OF WHICH L 

ARE NOT POSSIBLE TO BE DETERMINED, be- 
dI cause there is no type of condenser in any laboratory 4 

to compare with it." 
kél The New Model "C" Hammarlund Condenser is more ei 
i than just a precision instrument. It is greatly superior 

.F'_ electrically, and it is more rugged in mechanical con- g 
- struction than previous models. 

V NO INCREASE IN PRICE 
Descriptive Circular Sent Free on Request. 

I6I IP HAMMARLUND MANUFACTURING COMPANY 
t. 424 -438 W. 33rd Street, New York 

IT`W Canadian Distributors, Radio, Ltd., Montreal. 
C) Pacific Coast Representatives: 

Atlantic- Pacific Agencies Corp., 204 -212 Rialto Bldg., San Francisco 
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SAW YOUR OWN BAKELITE PANELS 
Cut them smoothly and accurately to size in d few seconds with a 

BOICE -CRANE JUNIOR SAW 
will saw, sand, grind, miter, tenon and do many other operations with 
ease and accuracy. Saws Pte" stock. Special blades cut bakelite. Extension 

Write guide accommodates panels 4" wide. Driven by / h.p. or 1/3 h.p. motor 

"Buzz Iteice" 
attached to any socket. Said on Money Back Guarantee. 

For His W. & J. BOICE Dept. 811 TOLEDO, O. 
catalog. Only $30.25 

Battery Charger $4.35 
Alternating or direct current noiseless- electro- 
lytic type- guaranteed to charge from 3 to 4 
amps. Assemble it yourself -simple. Comes 
with all necessary parts, diagram and instruc- 
tions. Thousands in use. 

WESTERN RUBBER MOLD .CO., 
907 -913 W. 19th Street Chicago, Ill. 

DEALERS 
WE CAN SAVE YOU MONEY! 
Standard Guaranteed Lines. Send for latest 
Discount Book on Quality Radio Apparatus. 
RADIO MATERIAL SUPPLY COMPANY 
,32 N. Wells St. Dept. AO Chicago. 
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that his only relative in the show game was 
a grand uncle that used to carry water for 
the elephants once a year back in South 
Bend, Indiana. Altogether, things looks fair 
to be set for the circuit as soon as we dogs 
it for a week or two. 

We picks out two innocent Connecticut 
towns in which to work in our acts. Doris 
and me break in easy, but The Master don't 
fare none too well. His stuff requires one 
hour and twenty minutes, and knocking that 
hour offa his time requires more diplomacy 
than a King Kleagle at a meeting of the 
African Brotl .rhood. Jerry doesn't like it 
very well. 

"But Joe," says he, . "my radio picture 
transmission is very elemental, and I can': 
get anything like a good picture across in 
less than an hour. It's so complicated." 

"Fake it," I suggests. 
"But that would be deceiving the public. 

and an insult to science," he declares. "I 
couldn't do it." 

"Then cut it out entirely," I tells hini. 
"You'll be playing to the Wood family if 
you trys to get an hour outa your stuff. 
It won't go." 

Finally The Master consents to arranging 
it like I told him. He has two tables, a 
transmitter on one and the receiver pn the 
other. He places a picture on a frame in 
the transmitter and the said picture is ap- 
parently wafted through the air and outa 
the other end. Of course it's faked, but 
the audience ain't wise, and that's all that 
matters. 

After two weeks of try -outs we still has 
a split week ahead of us, so I wires into 
New York for metropolitan bookings. 
Meanwhile we plays New Haven and Hart- 
ford. 

The Master's act is just enough different 
to make a hit with the Connecticutites. He 
opens full stage, all lights dark red. Then 
the two beefsteak crusaders comes on, each 
carrying a wand. They advances from op- 
posite sides to the center of the rear cyclor- 
ama. Here they touches their wands to- 
gether, which same ignites a spark that sets 
off a pan of flash powder, which sends up a 
smoke screen. The Master makes his en- 
trance through this smoke into a green 
spotlight, the effect being as if he'd come 
outa the smoke. 

His costume gets a big roar from every- 
body, and nobody having seen a Martian he 
don't attract no vegetables or impolite eggs. 
He immediately pulls his power transmission 
stunt, which causes a light to burn and a 
motor to run by radio -power. Then the 
Appetite Sisters does their dance to a strong 
hand. Back conies The Master to do his 
radio- picture stunt. This goes over better 
than we'd expected. After the television bit 
The Master comes to the big moment of 
the act. He makes a speech. 

"Ladies and . Gentlemen," he says, pro- 
nouncing every syllable, which proves he 
ain't a regular, "I take great pleasure in 
presenting the season's greatest novelty -the 
Radio Tap Dance. By means of contacts 
on this mat together with similar contacts 
on his shoes, Mr. Joe Hammerstein will 
illustrate a new way of transmitting radio 
messages, combining, as it were, business 
with pleasure." 

This last is as near as The Master can 
come to making a wise crack, but the bunch 
out front passes it up like a dawn -to -dusk 
flyer stops off at What Cheer, Iowa, for a 
cup of tea. But The Master speaks some 
more. 

"As announced in the newspapers, the 
radio amateur submitting the best copy of 
what Mr. Hammerstein transmits will be 
awarded two tickets to next week's show." 

There's a small flurry in the audience as 
pencils and paper are being arranged. Then 
I steps on and clicks off a part of a cam- 
paign speech I once heard a rural spellbinder 
lullaby to a crowd of cowboys out at Ocean - 

(Continued on page 734) 
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NO MORE 

A -B POWER UNIT 
The New Radio Unit 
That attaches to any 
Radio Set replacing 
both A and B Batteries. 

Read These Facts 
1- Absolutely eliminates all batteries. 
2- NOISELESS at all times. 

3 -Will operate any set -no change whatsoever 
necessary in your set. 

-1-- Steady current at full voltage always -a fea- 
ture not found in batteries. 

5 -Will not overheat. 
6 -All connections identical to battery posts. 

7 -Will operate efficiently up to 10 tubes (54. 
Amp. each). 

8- Eliminates danger of burning out tubes. 

9- Attaches to any Light Socket 110 Volt D. C. 

PRICE 
$25*" 

Sent Express Collect 
Better order to -day. In two weeks' time we will be so 
swamped with orders that they will have to wait their 
turn. Orders sent now can be filled immediately. 

RADIOGEM CORP., 
66 -R -West Broadway, New York City. 

Gentlemen: -I enclose $25.00. Kindly ship 
me express collect one A -B Power Unit (for 110 
volt D. C. current only). 

Name 

Address 

City and State 

Patent Pending 

AT LAST 
The Logical Unit for Operating 
the Radio Set- Cleaner, Steadi- 
er, More Compact and More Eco- 

nomical than Batteries 
You can dispose of your batteries. Both A and B types. You can 

use the large space they occupied for other and more valuable material. 
You can rid your radio set of the unsightliness of the A and B batteries. 

We have just perfected this logical ideal unit for the operation of 
the modern radio receiving outfit, a unit that takes the place of your 
batteries and operates direct from 110 Volt D. C. house current from 
the nearest socket. 

The unit is small, neat, compact, not messy. It is silent in opera- 
tion, does not overheat and IT DELIVERS A STEADY CURRENT 
AT ALL TIMES FOR BOTH FILAMENT AND PLATE, THERE- 
BY INCREASING THE SIMPLICITY OF OPERATION OF THE 
MULTI -TUBE SET. 

It is easier to hook up than batteries, absolutely no change neces- 
sary in your set. All connections are identical to battery posts, and 
are so marked. Has taps for the following voltages: 6, 22, 60, 90. 

Entire unit is only 14 inches long by 6 inches wide by 5 inches high. Construction is of the finest materials for dependable long life. The unit is beautifully finished and will not detract from the appear- ance of the most ornate receiving set. 

This Unit for DC Current Only 
AC Unit Under Constuction 

Use the Coupon on the Left 

The Radiogem Corporation 
66 -R- West Broadway New York City 
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Outfits 
in One 
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The Latest in 

Experimental 
Radio 

The 

.211111,11,m.,M,111117M,PTIORP77111,,,®®, SPBRUIumm®umIMI®,mm 

MEET THE HOOK -UP BOARD 
Mr. H. Gernsback's newest idea for the radio experimenter. With this Hook -up board 

you can hook up any and every reflex circuit in existence, as well as many other circuits. 

By means of the new CLIP LEADS and TIP LEADS, instantaneous connections can be 

made or broken. You will want to know all about it, -every little detail. The days of tedious 
connections by old fashioned wires and binding posts are past, -thanks to the Hook -up board. 

Fully explained in the November issue of THE EXPERIMENTER. 

min1immmMmm m1111mnr.mIIMiunimunuimumimmmiwiimunnmunnn.71wnmumnmu®rmwv®mMIMmnnunmnmm.mmmmmimmnmmmmnmmnmmum1111:n 

"Experimenter " Comes Back 
HEN the ELECTRICAL EXPERIMENTER started in 

1913; wireless, as Radio was then called, was 
young. The ELECTRICAL EXPERIMENTER at that 
time was the foremost exponent of wireless, 

but wireless was in its infancy and did not have a large 
follow ng. Electrical subjects, plus wireless, were not 
sufficient to build up a large circulation, hence the ELECTRI- 

CAL EXPERIMENTER in 1920 changed its name to SCIENCE 

INVENTION. - - 

In the meanwhile, about 1919, radio had become a big 
art, a separate magazine, now known as RADIO NEWS 

was found necessary, as it was impossible to do all of the 
radio subjects justice in a magazine covering every phase 
of scientific progress. 

When PRACTICAL ELECTRICS was started three years ago, 
I had hoped that there would be enough readers interested 
in electrical subjects only, but this hope was not fulfilled. 
PRACTICAL ELECTRICS never published more than 60,000 
copies. 

During the past six years, I have been deluged with 
letters from admirers of the old ELECTRICAL EXPERIMENTER. 
Many of my former readers deplored the fact that the 
ELECTRICAL EXPERIMENTER was no more. I have given the 
matter very long and serious thought of late and decided 
to bring back the old ELECTRICAL EXPERIMENTER, not only 
as it was at its best, but infinitely better. That is why, 
beginning with the November issue, PRACTICAL ELECTRICS 

becomes THE EXPERIMENTER. 
Those of you readers who remember the ELECTRICAL 

EXPERIMENTER, I know. will be delighted with the new 
magazine. There will be only three subjects, ELECTRI- 
CITY- RADIO -CHEMISTRY. 90% of the maga- 
zine will be devoted to experiments. The radio section, 
by the way, will be a brand new kind of radio, entitled 
"Experimental Radio." 

There will be nothing but experiments written by the 
foremost writers. Here are a few of the radio experi- 
mental articles that appear in the November issue. 

Little Known Methods of Producing Oscillàtions, 
R. E. Lacault, A. M. L R. E. 

Single Tube Reflex Experiments Clyde J. Fitch 
Converting the Single Circuit Tuner A P. Peck 
The Simpledyne Circuit Aurelio L. Fernandez 
Radio Frequency Circuits W. L. Pearce 
Single Control Receivers Marius Logan 
Loop Aerial Elvin Tilton 
Reaching Out with a Crystal Detector, 

John Underhill House 

There will also be a monthly editorial written by myself 
giving pointers on experimental work. Having been ex- 
perimenting for some 20 years, it is my humble opinion 
that I am qualified to speak with authority on the subject. 

The new EXPERIMENTER will be a huge improvement 
over the old PRACTICAL ELECTRICS: Better and more illus- 
trations, more text, more pages. It has the sort of read- 
ing matter that every wide -awake experimenter craves for. 

It also has a new eight -page roto- gravure section. In 
short, the magazine is new and better from start to finish. 
Look over your first copy, and I am sure it will convince 
you that the old EXPERIMENTER really has come back. 
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Sold On All Newsstands -25 cents the Copy 
Subscriptions 

$2.50 the Year. Foreign 50 cents Extra 
The Germott Publishing Co., Inc., 53 Park Place, New York City 
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Resists the Most Rigid Tests 

MANUFACTURERS 

who desire to build qual- 
ity into their products and 
who insist on speed and 
economy in their plants 
should write to our nearest 
office for complete infor- 
mation o n Spaulding 
Bakelite-Duresto. 

Factory: Tonawanda. N.Y. 
Sales Offices- Warehouses 

484 Broome Street. New 
York City. 

659 W. Lake St.. Chicago. 
310 E. Fourth Street. Los 

Angeles. 
141 N. Fourth St.. Phila. 
15 Elkins St., Boston. 
171 Second St., San Fran- 

cisco. 
509 First National Bank 

Bldg., Milwaukee. 

HEAT and weather changes, that play such havoc with 
rubber, are powerless to affect Spaulding Bakelite- 
Duresto panels which have never been known to 

warp, shrink nor split. 

Highest in dielectric properties, and tensile strength, these 
panels saw, drill, engrave without chipping- retain in- 
definitely a beautiful mirror finish -all made possible by 
the special Spaulding process of fabrication. 

Insist on Bakelite -Duresto, for the best that money can buy. 
Your dealer can furnish standard sizes from stock, indi- 
vidually packed in envelopes, special sizes to order. For 
a sign of quality apparatus, look for Spaulding Bakelite - 
Duresto panels in each set you buy. 

Write nearest office for descriptive circular. 

SPAULDING FIBRE COMPANY, INC., TONAWANDA, N. Y. 

BAKELITE DIIRESTO 
Panels - Sheets - Tube - Rods 

Complete Radiogem Out - 
fit $2.50 

The Radiogem only 1.00 
The Gemphone only 1.00 
Aerial Outfit only .50 

The "RADIOGEM 
Complete Radio 

RECEIVING OUTFIT Including 
Aerial and $250 1000 Ohm Phone 

This outfit is absolutely complete. Nothing more to buy 
-no batteries or tubes needed -no upkeep of any kind. 
The simplest radio outfit made -you assemble it yourself 
using only a scissor and screw driver. So simple that any- 
one can construct it. Complete instruction book with 
every outfit. 

The Radiogem Corp. 66-R-W. B'way 
N. Y.C. 
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view, Wyoming. Then I disregards the code 
and gives a regular clog dance, except that 
I uses the click of a telegraph sounder in 
place of the usual heel tap. We closes to a 

fine hand and I sees where in front of a 

regular audience we're due to clean up. 
Saturday night comes, and I don't get no 

wire from my agent until half way through 
The Master's turn. I smells several rodents 
the minute I sights the yellow envelope. I 

opens it and weeps. It reads : 

HAVE BOOKED YOU IN POSI- 
TIONS REQUESTED TO OPEN 
MONDAY AT COLLOSUS. 
To the ordinary laying man this ain't got 

no unhealthy significance. I'll explain. It 
means we're booked in order, namely, In- 
termission, then Hammerstein's Flips and 
Flops of This Season, then a monologuist. 
and then The Wizard of Mars. So far all 
right. But when I sees the house he's 
booked us into I nearly throw a fit. 

The Collosus is a nice enough theatre, 
from an architectural standpoint. The par- 
quet floor and balcony draws polite folks, 
but the Judgement Crowd sits up in the 
gallery, and as judges they're the boot- 
legger's license. Furthermore, they don't 
withhold no decisions. If you're good, and 
they likes you, they lets you hear it ; if 
you're rotten, and they don't like you, they 
lets you feel it. The Collosus is one of the 
few first -class houses that still has an old - 
fashioned gallery gang and the bunch seems 
to know it. They'll heave anything from 
cabbages to kings but the Monday matinee 
crowd has a _ preference for pennies. If 
your act ain't no good you can always col- 
lect carfare from the birds on high. 

For our own act I. ain't wasting no 
worries, we being a standard act and a 
favorite at the Collosus for years. But 
The Master is a stranger in a foreign land. 
If he gets by and don't need no ambulance 
I'll be thankful. 

Being a noble soul at heart I tries to make 
The Master understand what he's up against, 
but he don't savvy. 

"Rude persons in the gallery throw mis- 
siles upon the stage ?" he repeats, absent- 
minded like. "I shall not permit them to 
disconcert me." 

That's that. 
Monday a. m. we breezes into the Col - 

losus for rehearsal. All goes as well as 
any rehearsal, which means the result was a 
cross between old home week at the insane 
asylum and the last game of a tie in the 
World's Series. But we pulls through not 
much the worse for swear. 

Jerry's outfit gives the stage boys the 
time of their lives at the Monday matinee. 
The- connections is apple pie to The Master, 
but to the stage hands they looks as simple 
as an income tax blank. Since most of the 
heavy power hooking has to be done in the 
few minutes just before the act goes on, 
Jerry is as busy as an old maid's tongue at a 
scandal party. But finally things is set and 
the front drop goes up on The Wizard of 
Mars. I stands in the wings ready to run 
and protect The Master if the deities on the 
top shelf ain't charitable. 

Of course, Jerry's set gets a lot of "oh's" 
and "oh's" from the audience, even a line 
or two coming down from the roof -tree 
roosters. The two chow mein addicts gets . 

a lot of eyes as they crosses to the_center 
of the cyclorama. I'm all set for any 
emergency. 

The girls touches their wands together 
and the spark ignites the powder. When the 
smoke clears away, there is The Master. 

For a second or two there ain't a sound. 
Then comes a chuckle or two. Then a 

laugh. Someone in the upper layer gets 
talkative. 

"My Gawd, the zoo's loose !" 

This, of course, starts a small riot, which 
ain't quieted none by the fact that the flash 
powder has left a black streak across The 
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"The air holds no secrets from 
an Adler -Royal Neutrodyne" 

THE Adler -Royal Neutrodyne is the most ad- 
vanced application of the neutrodyne principle 

to radio reception. It not only eliminates necessity 
for technical knowledge but its range and selectivity 
are remarkable even in the hands of those who know 
nothing about the fine points of radio. 
Encased in beautiful cabinets with a finish like a 
grand piano, The Adler -Royal Neutrodyne will be an 
ornament to any home. 
Several outstanding points of superiority of Adler - 
Royal Neutrodyne are: - 
Extreme Selectivity. -Due to the special type of con- 
densers, losses are reduced to a minimum. 
.-Automatic Filament Control. Adler -Royal Neutrodyne 
automatically lights tubes needed when the plug is inserted. 

Does not re-radiate. Adler -Royal will positively not 
re- radiate or become a sending station itself. 
Clear Amplification. Distant stations can be brought 
in clearly on the loud speaker without exaggerating 
the interfering noises. 
Wired Like Finest Telephone Switchboard. The work- 
manship of Adler -Royal is not only a delight to the 
ear but to the eye as well. 
No Detn,ti g Necessary. Separate control for audio 
and radio frequency. 
Every Adler -Royal is equipped with two separate 
binding posts; one for short and one for long aerials, 
thus solving an important engineering problem. 

ADLER MANUFACTURING CO. General Sales Office, 881 Broadway. New York 
Factories: Louisville. Kentucky 

The Adler -Royal Franchise is Valuable 
We invite correspondence from reputable dealers in territory 
where we are not adequately represented. 
The Adler -Royal is on exhibit only at higher class stores, whose 
reputation is an additional guarantee of the Adler -Royal line. 
Adler -Royal instruments may be purchased by partial payment if 
desired. 

Adler 
N E U TRo DYN E 

Adler -Royal Combination 
Radio and Phonograph 

Royal Cabriole -Model 10 
in either walnut or 

mahogany 

The .4e/ter-Royal .Vetttrodyae 
is licensed ender the Hazel- 
tine Neutrodyne patents, grant. 
ed to !ring- Hianers Radio 

Company. 

ti 
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Nos 1.450.080 

MgOlherPatentsPndinyas4B9rIB 

www.americanradiohistory.com

www.americanradiohistory.com


736 

New Models 
BRISTOL 

Radio Receivers 
Incorporating the Patented 

Grimes Inverse Duplex 
System 

Watch for further 
announcements i n 
all leading Radio 
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 

Extra 
When the conventions 

were w a x in g hottest. 
DE -TEC -TONE was prov- 
ing its superiority. both 
on Reflex a n d Crystal 
Sets. 

DE-TEC -TONE 
Crystal Detector 

At Dealers or Direct 
Type "R" (above) $1.60 
Type "C" (below) $1.50 

Jobbers: Discounts and 
Literature on request. 
PYRAMID PRODUCTS 

COMPANY 
t17 N. Dearborn St. 

Chicago 

FREE CATALOG FREE 

Just Send Your Name. 
Our Values Will Amaze You. 

We specialize in all 
Up -to -date hook -ups. We sell Cocka- 
day improved 5 -tube kit exactly as 
specified for only $51.00. We carry 
in stock everything in radio from 
binding post to super- heterodyne. 
You buy at WHOLESALE prices 
when you buy from us. Don't delay, 
get your copy at once. 

WHO LESA L E RA D/ 0 SER V /CE CG. 

DL-PT N.-9 CHURCH ST,N.Y. Ç 

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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Master's cheek. The high exalted rulers 
thinks it's a comedy act and gives it a jazz 
send -off. As soon as things is near normal 
Jerry starts his radio -power outfit. 

Along about the middle of the demonstra- 
tion some doughnut dunker in the jury box 
gets hep to the fact that The Master is 

serious. And seriousness for a novelty clos- 
ing act is like strychnine to a yellow pup. 
Pretty soon, with a ring that has more 
significance than a peal from the Liberty 
bell, a penny drops on the stage. Jerry 
overlooks it. Shortly another one conies 
down. The Master don't overlook this one 
because it falls between two bus bars on his 
highly complicated power transmitter. 

Myself and the newspaper critics says the 
avalanche started then, but the musical 
director declares it really began with the 
first penny. Be that as it was, the short 
circuit started things. The Master happens 
to have hold of two loose wire leads, sup- 
posedly on a six -volt circuit. But the short 
threw in a dose of high frequency juice, and 
The Master gets a nice 10,000 -volt jag on. 
He can't let go, but he can wiggle, and 
wiggle he does. The orchestra is playing a 
waltz as pit music, and the gyrations Jerry 
goes through broadcasts the idea that he's 
doing an eccentric dance. It's funny, and I 
ain't denying I woulda bust my sides if I 
hadn't known the truth. As it is the boys 
in the dime row goes wild. The stage 
electrician at last finds the right switch and 
The Master collapses in the middle of a 
Russian gazotsky. The audience applauds 
like mad, and I even hears one "Bravo F' 

After Jerry is revived with a shot of hip 
courage, genuine, and which adds to the 
effect because somebody in the gallery smells 
it, the two dolls does their headgear hop to 
a heavy hand. The bunch is with us now. 
Then Jerry, very much shaken, nervous and 
stuttering, comes hack to pull his radio - 
picture bit. 

Jerry has been using a photo of the 
Prince of Wales to transmit, but something 
slipped and the stage hands lost the photo. 
The Master stands by the receiver all the 
time, where he can't see the picture on the 
transmitter. And the stage manager, not 
wise to the set system, puts in a snap of 
his youngest son, age four. 

The Master, not seeing the wrong photo. 
announces that the transmission will take 
place and signals one of the girls to throw 
in the switch that starts the device. Baby 
boy goes into the ether and the Prince of 
Wales comes out. 

The gallery don't quite get it until Jerry 
takes out the finished picture and advances 
to the footlights. 

"And here we have the completed picture," 
he announces, smiling. 

There's a snicker out front and instinctive- 
ly The Master looks back. He sees his 
mistake. So does the audience. A roar goes 
up, plainly a roar of approval, but Jerry 
don't see it. He apologizes for his mistake. 
which makes it all the funnier because The 
Master is stuttering and the gang just eats 
it up. In desperation Jerry announces the 
feature of the act, Mr. Joe Hammerstein, 
the original toe -telegrapher. 

The boys gives me a real hand when I 
steps on, and there's a moment's quiet while 
I puts on the shoes. Then The Master ex- 
plains what I'm gonna do, and I skips over 
to the mat to do it. 

I gotta hunch there's something rotten a 
lot closer than Denmark and I ain't wrong. 
The first step I takes I discovers a radical 
error. The stage hands has muffed some of 
the : wires ; every tap I make draws a six- 
inch spark from the contacts on the mat. 

The audience is surprised for a minute, 
but pretty soon they thinks they're wise. Be- 
cause the radio speaker don't work, and all 
the noise there is comes from the sparks 
cracking- outa my feet. 

The gallery yells its approval, and the 
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jGNA VOx Uadio 
BROADCAST RECEIVER 

The long awaited 
Broadcast deceiver 

Combining supreme efficiency, convenience and 
beauty, produced at a low cost which brings it 

within reach of all. 

CjeERE at last is the perfected instrument 
permitting you to enjoy simultan- 

eously the most desirable elements of broad- 
cast reception- features which no one model 
ever combined before. 

The distinctive Magnavox tuned radio fre- 
quency circuit is characterized by exceptional 
clearness and volume as well as selectivity. 
The Magnavox Unit Tuner does away with 
all complicated dialing and places the novice 
on the same footing as the radio expert. 

Magnavox Broadcast Receivers and other Magna- 
vox Radio Products are sold by reliable dealers 
everywhere. Write for new illustrated catalog. 

THE MAGNAVOX CO., Oakland, Calif. 
New York: 350 West 31st Street San Francisco: 274 Brannan Street 

Canad,anDistr,butors Perkins Electric Limited ,Toronto,Montreal,Winnipeg 
1 I it 

The new Magnavox TRF 5 Receiver is here 
shown with Magnavox M4 Reproducer, 

($25.00) which insures clearest tone. 

TRF-5 
A 5-tube tuned radio frequency receiver 
consisting of two stages of tuned radio 
frequency of special design, detector and 
two stages of audio frequency. 

Cabinet measures: height,9/ in.; length, 
20 j in.; depth, 143/4. in. 

Without tubes, batteries or reproducer 
$125.00 

TRF-50 
This model is identical with TRF 5 but 
encased in larger carved cabinet with 
built -in Magnavox Reproducer 

Handsomely carved cabinet measures. 
height, 143/4 in , length, 20/ in.; depth, 
1834 in. 

Without tubes or batteries $150.00 
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A STEP AHEAD IN RADIO! 
Have You the brains of a 10- year -old child? 

Then You can build your own Superheterodyne tonight! 

Simply take a screwdriver and a pair of pliers -and the RICHARDSON 
"SELF- EVIDENT" WIRING SYSTEM does the rest! 

The RICHARDSON "SELF- EVIDENT" WIRING SYSTEM 
is a very ingenious method of "fool proof" assembly. Schematic prints are pasted on the base -board and back of front panel, and the instruments then assembled on their images. Every connection has a number next to it on the print. The wiring with the thirty -four vari- colored lugged and numbered flexible wires takes only a brief time, -and your nine tube set is working. There are a certain number of posts in the set and the same number of lugs on the wires and it is impossible to go wrong. Set of wires comes with each kit. 
LARGE KIT -everything for a complete 9 -tube Superheterodyne Set, with push pull audio (except tubes, batteries, speaker, and loop) -fits in a standard 7 x 26 cabinet $95.80 
SMALL KIT -essential parts only $40.00 
We guarantee that you will pull in the distant stations if you use Richardson Super- heterodyne Kits. 

Order from your dealer or direct from 

RICHARDSON 

Canal 0100 

Reg. U.S. Pat. Off. 

RADIO, INC. 
Factory 

45 -51 Lispenard St. 
New York City 

sADIO LIBRARY 
JUST SEND A POSTCARD 
YOU GET áhselutety tree-the A-K 'Library 

foremost 
radio 

authorities. 
t t e; Conta by foremost radio 

wiring 
Contains HUNDREDS of 

valuable icles.da, HOOK -UPS, 
Illustrations. articles, data, etc. 
EXPLAINS dear, understandable 

language the popular new 

t ñame ee 
reflex, t. D uniform 

I e,' super-heterodyne, 
long and how to build cts. Cover- ion¢ and audio 

wave amplification, sort, -Dull and audio 
Iys 

other 
Latest information Iti- 

NCLUfother radio subjects. LOG BOOK 
INCLUDED FREE. Also test Radio 
Catalog featuring NATIONS ERT 

lines attractive savings. Write 
fgday -off- IVOOe- Addreea 

VI A7 W. 
Washington 

Inc. Dept. Hrl,t63 W. Washington St.. Chicago 

fulLi_xxl, lam 

Wholesale Distribute 
of Nationally Known 

RADIO 
SUPPLIES 

Since 1921 

DEALERS send for price list 
and discount sheet 

552 -A Seventh Ave.. 
New York City 

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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stage electrician shows a little ingenuity by 
dousing the lights, leaving everything dark 
except for the sparks. It's pretty from out 
front, but my copper soles begins to get 
warm. I'm trying to help The Master all 
I can, so I sticks to the tapping. The cop- 
per plates is scorching the leather insoles, 
and my feet is almost baked, but I holds 
out until someone in the first- come -first- 
served yells "Hot puppies !" 

I steps offa the mat, the lights goes up, 
and we gets a salvo of applause that would 
make synthetic gin taste like port wine. We 
takes nine curtains, closing the show, mind 
you, and The Master gets ail, extra bow. They wants a speech, but Jerry is plain 
dumb. Finally he manages to get offa the 
stage. 

Everybody in back is chattering like the Friday Afternoon Embroidery League when The Master stumbles to his dressing room. He halts outside the door as compliments 
begins to rain down upon him, but he's deaf to them all. I takes a good look at him. He's almost crying! 

"What's the matter ?" I asks. 
"My act !" he half -sobs. "It's ruined !" "Ruined !" I echoes. "Man, you're made ! Don't you see you've conquered the town's toughest audience ?" 
"But they -they laughed at me !" he weeps. "Sure !" I replies. `If they hadn't, you'd llave been sunk. As it is, you're set for the Palace as the greatest comedy scientist on the boards." 
The Master looks at me for a moment. Then he throws back his shoulders and stands erect. 
"Comedy -" 
The door from the auditorium opens and 

in comes the house manager and two bookers. 
They seizes The Master's hands and pumps 
them like a milkman. 

"Mr. Lawson, my compliments," beams 
the house manager. "Beyond question your 
act is the greatest comedy novelty I've 
played in years." 

"You can close intermission at the Palace 
next week if you say the word," says a 
booker. 

"And forty weeks to follow," adds the other. 
By this time The Master is himself. 
"Comedy novelty !" he snorts. "The very 

idea !" 
"Sure," pipes the manager. 
Jerry scowls. "After the treatment I re- 

ceived here do you possibly suppose I could 
ever face another audience ?" 

"Treatment ?" mumbles the' manager. 
"Whaddye mean ?" 

"Why," explodes Jerry, "they laughed at 
me !" 

"Of course they did," says a booker. 
"What did you expect them to do ?" 

The Master raises his aristocratic nose 
a coupla inches. 

"Gentlemen," he states, "I am a scientist, 
not a clowning zany. It is plain the vaude- 
ville platform is not for such work as mine. 
I cancel the rest of this week and all the 
others. I shall remit my salary forfeit by 
check." 

"Cancel !" sputters the manager. "You 
can't -you wouldn't -" 

"But I would," says The Master, "and I 
do. Joe, you may have my drops and 
scenery. Gentlemen, good day to you." 
And he closes his dressing room door with 
a bang that means positively. 

For a moment there ain't a sound. Then 
one of the bookers turns to me with a dazed 
grin. 

"Say, Joe, was he born like that ?" 
I shakes my head. "I don't think he was 

born like that, but he's been interested in 
radio for many years." 

"That," sighs the manager, "explains 
everything." 
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QizePOiTY EXPRESS (7)!- 

DiSTANCE covered in record time while 
all the world wondered. News received in one 
part of the country only a few weeks after it 
was sent from another. That was the pony ex- 
press. 
Today, news, messages, entertainment -all are instantly 
brought from all over the land right to your home by then 

Pony Express of the air -Crosley Radio Receivers. New 
York hears California. Florida listens to Hawaii. 
Canada converses with Mexico. North Dakota keeps in 

close touch with the MacMillan expedition at the North 
Pole. Such are the daily performances of Crosley Re- 

ceivers as told by hundreds of unsolicited letters from 
happy users. 

At bringing in distant stations in a clear, enjoyable 
manner, Crosley Instruments, each in its own class, have 
proven themselves unexcelled. Yet they are the lowest 
priced radio receivers ever offered. 

For satisfactory results, real radio value, you can't beat 
a Crosley. 

Listen In On A Crosley Before You Buy 

For Sale By Good Dealers Everywhere 

739 

THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr., President 

1122 Alfred St. Cincinnati, O. 

Better -Cost Less 
Radio Products 

$6 
The Trirdyn 311.3 incorporating radio frequency amplification, regeneration, reflex 
and additional audio frequency amplification will, with only three tubes, give per- 
formance equal to the customary four and five tube set. Will easily tune through 
local broadcasting to bring in long distant stations on the loud speaker. 

Other Crosleys each a leader in its line 
One tube Crosley 50. The regenerative set with which Leonard Weeks of Minot, 
N. D. kept in almost daily touch with the MacMillan Expedition at the North 
Pole. Money cannot buy better radio value $14.50 
Two tube Crosley 51. The little wonder regenerative set that in just 54 days 
became the biggest selling radio receiver in the world. Represents wonderful 
radio value $18.50 
Three tube Crosley 52. This regenerative set consists of regenerative detector 
and two stages of audio frequeny amplification. Gives loud speaker volume on 
distant stations under practically all conditions. $30.00 

Prices as given are without accessories 

CROSLEY TRIR DYN 3R3 

Alll Crosley Regenerative Receivers licensed under 
Armstrong U. 5. Pat. 1,113,149 

The Crosley R adio Corporation b nand operates 

1NAIL THIS COUPON TODAY 

The Crosley Radio Corporation, 
1122 '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 ". 
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As mellow in tone 
as the light it gives 

AN 
outstanding achievement in radio 

ThorSpeakerLam brings to a focus all 
the progress of loud speaker design. 

Because of its beauty and utility, it is making 
an unparalleled appeal to the public imagin- 
ation that is almost as spectacular as the 
invention of radio itself. 

With Thor Speaker Lamp, you have first of 
all a beautiful lighting fixture that anyone 
would love to have in the home. Concealed 
within the lamp is a marvelous speaker unit, 
made by the famous Dictograph Products 
Corporation. By its magic you have a repro- 
ducer that is as mellow in tone as the light it 
gives. Thor Speaker Lamp is in reality two de- 
vices in one -better than a table or floor lamp 
alone- better than a horn type loud speaker 
alone- because within itself it does the work 
of both. 

Thor Speaker Lamp will give you perfect re- 
production -free from the gutteral, throaty 
sounds present in all horn-type loud speakers. 

It amplifies the full range of instrumental and 
vocal tones, so that they may be heard clearly 
in every part of the room. You do not have to 
sit directly in front of a horn to hear distinctly, 
because Thor Speaker Lamp in non -directional. 
Adjust your radio instrument to the program 
you want -then relax and listen. 

Ask your dealer to demonstrate Thor 
Speaker Lamp beside any horn type loud 
speaker, its beauty alone will win your admir- 
ation; add to this, however, its full, rich, mel- 
low musical tone -its low price -and your 
preference will be certain. Thor Speaker 
Lamp is made in both floor and table lamp 
models. The base is stippled antique gold 
polychrome. You may choose either parch- 
ment or any color silk shade. Table lamp type, 
$35 at your dealer's. 

If your dealer can't supply you, write to us. 
Jobber and dealer franchises, in certain terri- 
tories still open. Descriptive literature and full 
details upon request. 

THOR Radio Division of the Golden Gate Brass Mfg. Co. 
1239 -1243 Sutter Street, San Francisco, California 

THOR SPEAKER LAMP 

VACUUM TUBES 
REPAIRED 

WD -11, WD -12, $2.00 UV -201A, UV -199, 
And others for 

Quick service. All tubes repaird by us 
guaranteed to work as good as new. 
Send your dead tubes. All you pay is $2.07 
plus Postage to Postmen. 

THOMAS BROWN CO. 
511 -519 Orange St., Newark, N. J. 

Standard Radio 
Equipment 

A few standard makes 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 Catalogue 45 -R 
J. H. BUNNELL & CO. 

32 PARK PLACE NEW YORK 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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The Four Electrode 
Vacuum Tube 

(Con!intrrd from tage 695) 

act as an ordinary radio frequency ampli- 
fier. The amplified radio frequency current 
in the plate circuit is transferred to the 
crystal circuit by the transformer, T, the 
secondary of which is tuned by the con- 
denser, Cl. The oscillations in the tuned 
circuit, Cl -L1, are rectified by the crystal 
detector, D, and placed on the second grid, 
G2, and amplified audio frequency impulses 
are obtained in the plate circuit. As the 
plate circuit carries both radio and audio 
frequency currents it is necessary to shunt a 
condenser across the "B" battery and phones 
to allow an easy path for the radio frequency 
currents. The condenser, C2, tends to im- 
prove the quality of the received signals. 

Fig. 8 shows a diagram of the four elec- 
trode tube receiver designed and manufac- 
tured by the Marconi Company of England 
for use on ships. This circuit enables radio 
frequency amplification, rectification, and 
audio frequency amplification to be obtained 
from one tube. The radio frequency current 
variations in the second grid circuit are 
induced into the plate circuit through the 
radio frequency transformer, T, and the rec- 
tified current in the plate circuit is back - 
coupled to the first grid and similar but 
amplified impulses are produced in the second 
grid circuit. The telephones are connected 
in the second grid circuit through a tele- 
phone transformer. It will be noticed that 
Fig. 8 is somewhat similar to Fig. 6. 

The writer hopes that the present article 
will be of some help to those who contem- 
plate investing in four element tubes. 

Notes On the Tropadvne 
(Continued from page 691) 
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sured, which is practically equal to an extra 
stage of audio frequency amplification. In 
fact, stations 500 miles away are received 
with enough volume to operate a loud 
speaker on the detector tube only, using a 
loop aerial and five tubes. And as each 
transformer is tuned to the same wave- 
length, stations are not heard on several set- 
tings of the dial, as is the case with im- 
properly tuned transformers. This trans- 
former, with a .0005 mfd. variable condenser 
across the secondary, can be tuned to any 
wave -length between 3,000 and 10,000 meters. 

Those who have built the Tropadyne com- 
plain of a high pitched squeal on the lower 
settings of the oscillator condenser. This 
is due to too close coupling between the 
plate and grid circuits of the oscillator tube. 
It is important that the oscillator coil be 
made exactly as shown, with the correct 
number of turns. If too much wire is on 
the plate coil, the squeal will be present. 

The grid teak is also important. The 
value of this resistance determines the nega- 
tive charge built up on the grid, and the 
greater this charge the stronger the oscilla- 
tions and the squal puts in an appearance. 
The grid leak should not be over one meg- 
ohm. A one -half megohm leak is preferable, 
and in some cases, one of one -fourth meg- 
ohm will serve. Most grid leaks on the 
market do not measure up to their rated 
value and it may be necessary to try sev- 
eral. When the proper value is obtained the 
squeal will be noticeable only below the 10- 
degree setting on the dial, which will be 
below the broadcast wave -length range, and 
in this case can be eliminated by turning the 
oscillator rheostat down slightly. It is also 
important that the fixed grid condenser which 
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FADA Neutroceiver 
No. 175 -A 

Mahogany cabinet. In- 
clined panel and roomy 
battery shelf. Five tubes. 
Price (less tubes, bat- 
teries, etc.) $160, 

FADA Neutro Junior 
No. 195 

Three -tube Neutrodyne. 
A wonderful performer. 
Price (less tubes, bat- 
teries, etc.) $75. 

Radio News for November, 1924 

FADA Neutrola Grand 
No. 185/90 -A 

This is the five -tube Neu - 
trola 185 -A, mounted on 
FADA Cabinet Table 190 -A. 
Price (less tubes, batteries, 
etc.) $295. 

Ìke high sweet notes 
of the violin the lote 

rolling bass of the organ 
TONE quality -true reproduction of voice and music without 
distortion -is one of the outstanding features of the new FADA 
Neutrodynes. You hear the music just as it is played or sung. 

FADA Neutrodynes can be depended upon at any time, any- 
where, to give you the utmost in radio. They operate on a 
simple indoor or outdoor aerial and use the types of powerful 
tubes which give maximum results. Each bears the stamp of 
FADA engineering skill plus the artistry of master cabinet 
designers. 

You who have deferred buying a radio set -waiting for 
someone to produce just your combination of price, perform- 
ance, cabinet design and finish -need wait no longer. In the 
new complete line of FADA Neutrodyne receivers you can 
find exactly what you want. 

See your dealer. He will show you a FADA Neutrodyne 
that will delight you -in appearance, performance and price. 

You have a range from $75 to $2D5 from which to select - 
six models, each a remarkable value. 

F. A. D. ANDREA, INC., 1581 JEROME AVE., NEW YORK 

h IA.O.ANOREA ihL 
5 \NL 
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m Dangerous Aerials 
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e (Continued front page 670) 
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/ Members of 
R.M.A. and 
N. R. I. A. 
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fot tubes and batteries 
1eWÍ 

75c 

The Walbert Safety Rim 
Socket is guaranteed not to 
break at the slot. Special heavy 
bakelite design decreases inter - 
element capacity thereby utiliz- 
ing all available grid voltage 
for producing signals. (New 
tubes have bakelite bases for 
same reason) Soldering lug and 
double -spring contact integral. 

$1.25 
Stations unheard before are 
tuned -in readily with the UNI- 
VERNIER,the original geared 
tuning dial. Gives rz -to -r 
(micro-selective) control of any 
instrument. (A lower ratio is in- 
efficient; a higher cumbersome 
and needless.) New "dished" 
dial and heavier mechanism. 
Positive vernier -No slippage! 
Pointer rigid with shaft. z 

ALBERT L0I( 
Safeguards Tubes and Batteries 

YOU don't need to worry any more about someone 
meddling with your radio set while you are away. 
Simply remove the key (smaller than standard plug) 

from the Walbert Filament Lock Switch and take it 
with you just as you'd take the ignition key from an 
auto. Your tubes and batteries will be fully protected. 

Put this combination filament control switch and safe- 
guard on your set today. Attach it in a few minutes. 
It's very compact -takes little room on panel or behind 
it. Sturdy interior phosphor bronze springs assure 
positive contact. Shell and key handle insulated from 
circuit. Costs no more than an ordinary battery switch. 

WALBERT FILAMENT C ¡> 
LOCK SWITCH J V 

At your dealer or sent postpaid on receipt of 50c. 
(Please mention dealer's name.) 

Jobbers and Dealers: Write for Discounts. 
THE WALBERT MANUFACTURING CO. 
923 Wrightwood Avenue Chicago, Illinois 

ALBERT 
Parts with a Purpose 

Send 2c for UNIVERNIER Log -book. 

ALL WALBERT PRODUCTS PROTECTED BY PATENTS 
OR PATENTS PENDING, U. S. AND FOREIGN 

PANEL 
ENGRAVING 

For Manufacturers 
A small but probably very important 

feature of your sets is the engraving on 
the panels. People buy attractiveness. 
Are you overlooking this? 

Accurate machines and expert engrav- 
ers. Largest facilities for this class of 
work. 

Write now for quotations 
on lots of 25 or more. 

GEORGE T. SCHMIDT 
1800 Belle Plaine Ave., Chicago, Ill. 

SURE -FIRE 
D 

CRYSTAL 
THE BEST 

THERE IS 
Extraordinarily supersensitive all over. Ideal on 
Reflex circuits. Tested. sealed, guaranteed. In- 
dorsed by N. Y. Mail and Tribune. 

50c. Mtd. at all dealers or sent postpaid. 
Specialty Service Co., 9 Hanson PI., 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. 

connects to the center tap of the oscillator 
coil be of the correct value of .0005 mfds. 

Those who wish to build the Tropadyne 
more compactly in a smaller cabinet have 
expressed a desire to omit the antenna coil 
and use one filament rheostat for all tubes. 
The antenna coil may be eliminated with- 
out affecting the other apparatus at all. 
Practically as good results and greater 
selectivity can be obtained when using the 
loop as when using an outdoor aerial. It is 
advisable to omit the loop jack also and con- 
nect the loop to two binding posts on the 
panel. The loop leads should be short and 
separated. 

Regarding the rheostats -it is well to use 
a separate 30 -ohm rheostat for the oscillator 
and a 6 -ohm rheostat for all the other tubes. 
The tuned intermediate transformers can also 
be placed close together. 

As many changed their standard Super - 
Heterodynes into Tropadynes they removed 
one tube in doing so, and wanting to use this 
tube, requested a circuit showing the connec- 
tions of a stage of short wave radio fre- 
quency amplification before the frequency 
changer. We have tried this scheme and 
also tried the stage of amplification after 
the frequency changer, but although stations 
are received with greater volume, the tuning 
is more difficult and causes much squealing 
and noise. This is due to the fact that the 
amplifier tube oscillates occasionally and 
heterodynes the signals, malting the regular 
oscillator inoperative. There is no advan- 
tage in adding the extra stage, as the sen- 
sitivity is all that can be desired as it is. 

A number of requests were received for 
the design of an oscillator coil that would 
get the "hams." As the "hams" are now 
operating on wave -lengths ranging from 5 
to 200 meters, one oscillator winding can- 
not cover this range. For short wave re- 
ception an oscillator coil having a variable 
tickler or feed -back coil is recommended. 
Many of the double circuit tuners now on 
the market can be rewound for this pur- 
pose. The rotor should have only about 10 
turns. The stator may have 20 turns with 
a center tap. A .00025 mfd. variable con- 
denser may be used. For the tuning cir- 
cuit a tapped loop is recommended, shunted 
by an 11 -plate condenser. To avoid body 
capacity a shielded panel should be used. 
The coupling between rotor and stator may 
be set in the position which works best and 
then allowed to remain so. 

HELIUM BROADCASTING TUBES 
Helium tubes are playing a great part 

in the high frequency art today. You lis- 
ten in to 17 of the largest broadcast stations 
using these tubes each evening. These are 
the first stations in the world to use the Hel- 
ium atom as a carrier of radio frequency cur- 
rents. It has been practically impossible to 
separate the Helium atom heretofore from 
other gases. The helium in these tubes is 
by far the purest in existence. There is 
practically no other gas mixed with it, other- 
wise the tube would become inoperative. 
These little carriers also cool the tube. 

The cooling effect was kept in mind, so 
a metal air cooled tube was built and used 
to carry out the extensive experiments. Dur- 
ing these experiments, it was found that 
when the tube containing the gas was kept 
cool, the gas itself was able to retain it in 
equilibrium and not become inactive. 

before the drive was begun regulating the 
erection of radio aerials. 

Even the ordinance did not eliminate the 
dangerous aerials and so, following the 
fatality, steps were taken to once and for 
all to eliminate dangerous radio aerials. 
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REATOP. 
Volume! 

Tone- uality! 
Sensitivity! 

ONLY ROLA combines these three 
essential qualities in a single loud- 

speaker. 

Volume without chatter, without discord, 
for dancing or outdoor reproduction. 

`lone- Rualitymusicallysuperb- attainable 
only by Rola's unmatched frequency range. 

Sensitivity surpassing even the most sensi- 

tive headsets. 

The new and wonderful Rola Re*Creator is truly 
the tt3- Essential" Reproducer. 

A trial, on your own radio set, will prove a 
revelation. See your dealer. 

p 

Price complete with 14 -inch horn and cord, 036°? 

. $2250 Phonograph Unit with adaptor . 

c/f Product of 

THE ROLA COMPANY 
SEATTLE, WASHINGTON ' U S A 

Jobbers: For sales information wire BAKER -SMITH COMPANY, 
Call Building, San Francisco, National Sales Rep' - sentatives. 
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THE ROLA COMPANY 
24 West Connecticut Street 
Seattle,Washington 
Gentlemen: Please send complete information regarding 
the new Rola Re5Creator.. 

`Dame 

Street 

City 

, »= F` a/1y dealer's name 

a 

' 

www.americanradiohistory.com

www.americanradiohistory.com


744 

é - 
i- 

Patent Applied For 

The Midget 
Loud Speaker 

With the 
Giant Voice 

and only 5 inches high 
WITHOUT diminishing volume, but actually improv- 

ing clarity and purity of tone, this bona fide midget 
loud speaker has achieved both the beauty and 

smallness that the home has long wanted. 
The Reflectone is made from a beautiful, highly polished 

material simulating tortoise shell. 
Its unusual tonal quality is the result 9f the latest scientific 

development whereby sound is reflected from one tonal 
chamber to another. This method eliminates distortion and 
amplifies the sound -big. 
At your dealers, otherwise send purchase price and you will 

be supplied postpaid. 

Write for descriptive circular 

R I C E & H O C H S T E R 
134 Washington Place New York City 

THE / MIDGET LOUD SPEAKER WITH THE GIANT VOICE 

We repair the following RADIO TUBES 
and Guarantee Them 

WD-II $2.50 DV-6 $2.50 UV -201A $2.50 
WD-12 250 OV-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 UV-199 2.50 6 v. Plain Detector 2.50 
C-301 2.50 C-299 2.50 6 v. Plain Amplifier 2.50 

1.1V -202 Transmitter and C -362 $3.50 

Mail Orders solicited and promptly attended 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. 
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A representative of the Nebraska Power 
Company, City Electrician Lovett and a pho- 
tographer toured the city and took photo- 
graphs of dangerous aerials. The survey 
not only furnished photographs but furnished 
information by which the city was able to 
enforce the ordinance and order eliminated 
or reconstructed all of the dangerous aerials 
discovered. 

The campaign carried on caused consider- 
able comment among radio fans and radio 
dealers. The Electrical Industries Associa- 
tion of Omaha 'was very much impressed by 
the survey and congratulated those who con- 
ducted it. 

During the time of the campaign hundreds 
of calls were received by the City Elec- 
trician's office from radio fans who desired 
their aerials inspected. With the aid of line- 
men from the power company seventy -five 
dangerous aerials were removed, and more 
than one hundred rebuilt by the owners so 
as to make them safe. 

11 ,,,1 ,,,, , , , , ,,,,,,,,,,,, ,,,,,,,,,,,,,,, ,,,, , ,,, , , , , ,,, , , ,,, ,,, , ,,, 

= Correspondence from 
= Readers 

(Continued from page 707) 

plification should be used. With a three step 
radio frequency set, and two volts "B bat- 
tery plus the regular "A" potential on the 
radio frequency tube plates, I have heard 
the Sweeny School at Kansas City on the 
loud speaker with scarcely a trace of noise, 
during a thunderstorm. A six foot loop was 
used with three steps of audio frequency 
amplification. 

In a multi -stage radio frequency receiver 
or Super- Heterodyne it is best to employ 
three steps of radio frequency amplification 
and as low a plate voltage as possible on the 
radio frequency tubes. Three -if transform- 
ers are used -to five steps of audio fre -. 
quency amplification should be added for 
volume. In the case of the "super," it 
should not be made too selective, as the 
lowered plate voltage increases the sharpness 
of tuning. 

The principle involved seems to be that 
static modulates the aerial and radio fre- 
quency transformer currents at an audible 
frequency, and if these radio frequency cur- 
rents are made very weak, the effect of the 
static is largely overcome. 

The static reduction is too marked to be 
explained by either amplification reduction 
or increased selectivity, for loose coupling 
the aerial does not produce the same effect. 
I have used this principle for two years. 

A twin variometer regenerative receiver 
with a very short aerial and a powerful 
audio frequency amplifier is a good bet for 
summer static. 

"Doc." ROGERS, 
Eldorado, Ark. 

A STATIC ELIMINATOR 
Editor, RADIO NEWS: 

In your June number of RADIO NEWS I 
read in your article about "Money in Radio" 
that a prize of $500,000 is offered for a real 
static eliminator. May I inform you that I 
have cut out static entirely (this in Salz- 
burg where during the summer months we 
have our daily thunderstorms) by leading 
the aerial through a lead pipe which is sepa- 
rately grounded. 

DR. S. C. LIVERMAN, 
Salzburg, Germany. 

Lead pipe 

Insulated wire 

The arrangement suggested by Dr. Liverman. 
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TESTED AND LISTED AS STANDARD BY UNDERWRITERS' LABORATORIES 

U. S. Patent 
1,495,582 

eA noiseless battery charger 
without bulbs, vibrators, or moving parts 

The Balkite Battery Charger is entirely noise- 
less. It 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, 
contact points, or fragile bulbs. 

This charger has no moving parts, and noth- 
ing to break, adjust or get out of order. It 
cannot deteriorate through use or disuse. It 
delivers a taper charge, and cannot discharge, 
short circuit, or damage the battery by over- 
charging. It needs no attention other than an 
occasional filling with distilled water. It will 
charge a completely discharged battery. It is 
unaffected by temperature or fluctuations in 
line current. Its operation does not create dis- 
turbances in your set or your neighbor's. It 

is simple, efficient, cannot fail to operate if 
properly connected, and is practically inde- 
structible except through abuse. 

Because it is noiseless and does not create dis- 
turbances, this charger can be used while 
the set is in use, without affecting the set or 
its operation, and without disturbing sounds. 
Designed primarily for charging radio "A" 
batteries, it 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 cycles. 

Sold by leading radio dealers everywhere. If 
your dealer cannot supply you, sent direct 
prepaid on receipt of price. 

Manufactured by FANSTEEL PRODUCTS CO., Inc., North Chicago, Ill. 
DEALERS: Order through your jobber. JOBBERS: Write to our 
factory representatives. Where we have no representatives, write to us 

Factory Representatives 
Ekko Company, 111 West Monroe Street, Chicago Detroit Electric Co., 113 East Jefferson Street, Detroit 
J. P. Rainbault, 50 Church Street, New York City The Hoy Company, 719 McKnight Building, Minneapolis 
Wood & Lane, 915 Olive Street, St. Louis A. S. Lindstrom, 111 New Montgomery St., San Francisco 
Chas. F. Saenger & Co., 919 Huron Road, Cleveland Burndept of Canada, Ltd., 172 King St., W., Toronto, Ont. 

Sparling- Markle, Ltd., 276 Smith Street, Winnipeg, Man. 

FAN TEEL 

Balkite attery 
7rioe$I95O 

West of the Rockies $20 In Canada S27 % 
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"EXPERIENCE IS THE VITAL FACTOR IN EXCELLENCE" 

ThOfflPOfl 
nruxo 

Thompson radio products are as fully developed and as 
standardized in radio as is the telephone in wire communi- 
cation. Thompson owners do not worry about how their set 
and speaker will compare with "next year's model." Perfection 
remains Perfection. 

Thompson simplicity of operation as well as Thompson 
range and power makes it possible to receive the desired radio 
program just exactly as it is given before the microphone. 
Those who wish real radio entertainment at low cost will be 
decidedly interested in the Thompson Neutrodyne Radio 
Receiving Set -NOW $125 --and the Thompson Speaker- 
NOW $28. 

The fully developed Thompson Radio Products at such 
reasonable prices are possible only to an organization that 
has been making radio products exclusively for many years. 

If your dealer does not handle Thompson radio 
products, write to us for descriptive literature 
and the name of a Thompson dealer near you. 

R. E. THOMPSON MANUFACTURING CO. 
Manufacturers of Radio Apparatus for the U.S. 
Army and Navy and numerous foreign governments 

30 CHURCH STREET NEW YORK, N. Y. 
FACTORY: JERSEY CITY, N. J. 
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ELGIN SUPER- REINARTZ 
The Set Which Copied 

2L0 LONDON, ENGLAND 
on 

O N E TUBE 
Send Stamp for Descriptive Circular 

ELGIN RADIO SUPPLY CO. 
207 E. Chicago Street, Elgin, Ill. 

HUDSON-ROSS 
Sells only nationally adver- 

tised radio apparatus. 
Send for discounts. 

123 W. Madison St. Chicago 

METAL 
`A real night and day. 
summer and winter crystal. 
Get it at your dealers. 

B. M ETA L 
REFINING CO. 

4th fl. 525 Woodward Ave.. 
Detroit. Mich. 

PROVEN 

usle 
T 

PRODUCTS 

MUSIC MASTER CORPORATION 
10th & Cherry Sts., Philadelphia 
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FROM A SEAGOING OP. 
Editor, RADIO NEWS : 

Having read your worth -while magazine 
for more than four years, you can readily 
realize the mental anguish I have suffered 
by not being of literary talent and lacking 
that 'spunk" required to answer any of 
your many letters published in the section 
entitled, `Correspondence from Readers." 

At present my agitation is centered chiefly 
around Mr. Morrell's letter in the Septem- 
ber issue. 

It appears to me that the Hams have been 
slandered enough in these columns and sum- 
ming up everything, each complainant has 
been the one to suffer most from each suc- 
cessive article as the Ham is here to stay 
and our government will protect him as an 
asset to our country as long as he agrees 
to accept legislation. But as I have said 
before that subject has been worn out long 
ago, so let us all let it die a peaceful death. 

As to the commercial sitie of the ques- 
tion : It appears to me that anyone suffi- 
ciently acquainted with the code to copy at 
reasonable speed, would also have knowledge 
of the laws pertaining to decrement, that is, 
the sharpness of the emitted wave. Also he 
should be aware of the fact that when a 
good tuner is adjusted for, say, 600 meters, 
the operator will not be able to hear any 
broadcast if at any appreciable distance 
from the transmitting station. 

I would be very well pleased to have Mr. 
Morrell and also the many fans advised 
that we are not delighting in spoiling their 
programs, but on the contrary, we wish for 
peaceful co- operation and the abandonment 
of such absurd letters as we see printed 
from time to time. 

M. R. WILLIAMS, 
Senior Radio Opr. S.S. City of Cleveland 

WE ARE WITH YOU 
Editor, RADIO NEWS: 

I have just read the September issue of 
your magazine and want to tell you that I 
am delighted to find the "Sea Going Op's" 
with us once more. Keep up the good 
work. 

I particularly enjoyed reading the article 
by Mr. Howard S. Pyle and the letters of 
Mr. J. Martin and Mr. Fred M. Howe. Mr. 
Martin certainly said what is commonly 
called a "mouthful" when he says that radio 
schools should include a course on condi- 
tions on shipboard in their curriculum. 

Let's have more of "With the Sea Going 
Op's." and so make RADIO NEWS a magazine 
for the commercial operator as well as the 
amateur. Best of luck to you. 

R. F. OWENS, 
Opr. KEDX S.S. West Hardaway. 

FROM A VETERAN ESPERANTIST 
Editor, RADIO NEWS : 

I was very much pleased to learn that 
RADIO NEWS has accepted Esperanto as the 
international language. No one who has 
given the question serious consideration will 
deny that an auxiliary language is neces- 
sary, and as international ties. become ever 
stronger, the need for such a language will 
be felt more and more. To choose a na- 
tional language was, of course, out of the 
question. There are so many forces work- 
ing against such an idea that this busy world 
cannot wait for the final verdict. We need 
to solve the problem today, not a hundred 
or a thousand years from now. The solu- 
tion undoubtedly lies in an artificial, or semi - 
artificial, language such as Esperanto. Now, 
out of the innumerable projects for an in- 
ternational language, Esperanto is the only 
one that has met with sufficient success to 
warrant its existence. To consider any of 
its rivals is as foolish as to compare a little 
local radio sheet with RADIO NEWS and say 
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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 

$175.00 or batteries ries 

The Christmas Radio Gift! 
Select your Christmas Radio gift for Performance and appearance. 
The Gilfillan Neutrodyne has wonderful clarity, ample volume and exceptional 
selective power. Programs come in from far and near -equally clear -and with- 
out interference, howls or squeals. 
Parts for Gilfillan Neutrodyne sets are made, as- 
sembled and finally inspected in Gilfillan factories. 
That is why every Gilfillan Neutrodyne set gives 
the best results in reproduction. 
The cabinet is made of selected American walnut 
in two tone finish -will look handsome in the mod- 
est or richly furnished home. 
A GILFILLAN NEUTRODYNE makes a most Style GN -2 has the same NEUTRODYNE 

construction and features in a smaller 
beautiful and enjoyable Christmas present. Send cabinet. Price without loud speaker, 
for literature to nearest office. tubes, phones or bat- $140.00 teries 

-- 
. ..2.,... 

Jobbers and Dealers write for special sales proposition 

GILFILLAN BROS. INC. 
1815 W. 16th St., LOS ANGELES, CAL. 

` 
KANSAS CITY 
2525 W. PENN WAY 

hrkp;cndenF 
Radio frlanurakurer= n4' 

UTRODYI.I,O 
M9f27.192384 / 

tb eat1nOtherPatenk94Pendi-;9a 2Z8 

NEW YORK CITY 
225 WEST 57TH ST. 

A 
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Cranston Announces- ,w mmT 

RANSTON KIT No. R-I99 
CONSISTING ;r 

Eigh t 
Matched 
Transformers 

Three Stage Long Wave 
R.F. Transformers 

Contains three perfectly match- 
ed long wave transformers each 
designed to give highest volt - 
age amplification Per stage 
without distortion. 

PRICE $13.50 

Twin A.F. Transformer No.204 
Two carefully designed A.F. 
Transformers in one unit, giv- 
ing all the amplification pas- 
sible, with wonderful tone re- 
production throughout the mu- 
sical scale. 

PRICE $8.00 

Single Stage Long Wave 
R.F. Transformer No. R205 

Gives highest amplification on 
long wave or Super Hetero- 
dyne circuits. None more effi- 
cient at any price. 

PRICE $4.50 
No. 11201 -Long Wave Tuned 

R. F. Transformer.... $4.50 
No. R203- Special Tuned 

Coupling Transformer $4.50 
Short Wave R. F. Transform- 

er No. R202 
Efficiently designed Short 
Wave R.F. Transformer with 
self -supporting coil wind- 
ings. Will function with 
maximum amplification over 
entire broadcast wave band. 
Excellent for your Reflex Set. 

PRICE $4.50 

$ 3500 

New Super Transformers 
and New Kit No. R-199 

Designed by an engineer who has specialized in Super Hetero- 
dyne construction. He had tried all standard makes of transform- 
ers but none would give him the results for the perfected strictly 
loop set he desired. 

He wanted a receiver that would amplify distant stations to the 
volume of a local station. This was accomplished by embodying 
short wave radio frequency into the set. 

Present receivers were too bulky and required eight, ten and 
more tubes. By making various tubes do double duty, he was 
able to reduce the number to seven 199 or 201A tubes, and reduce 
the size of the panel required to 7" x 21 ". 

In order to eliminate unnecessary detail in constructing, to sim- 
plify wiring, and beautify the panel layout, the three long wave 
R.F. Transformers were embodied in one compact unit and the 
two Audio Frequency Transformers in another, saving space, 
permitting short leads and greatly increasing efficiency. 

Only two tuning controls are required allowing accurate logging 
of stations. 

His greatest task was designing the transformers. After a year 
of constant research, he was satisfied with results -a receiver that 
could accomplish just a little more than others, greater distance, 
greater selectivity, ease of tuning and almost perfect reception. 

We now offer these transformers, precision built, to handle the 
radio energy with superior accuracy and extraordinary efficiency. 

Every kit is perfectly matched to the same resonant frequency. 
Each transformer besides being tested for mechanical and electrical 
defects is given an oscillation test. Every one absolutely guaran- 
teed. 

Complete blue -prints and layouts covering Super Heterodyne, 
Radio Frequency and Honeycomb Coil circuits sent for 25c in 
coin or stamps. Also complete catalog of BRANSTON QUALITY 
RADIO PRODUCTS. 

Your Dealer has Branston Kits or can get them for you. 

CHAS. A. BRANSTON, Inc. 
817 MAIN STREET BUFFALO, N. Y. 

Manufacturers of Branston Violet Ray High Frequency Generators. 

In Canada -CHAS. A. BRANSTON, Ltd., Toronto, Ont. 

EKE Á ;7:4 SHIRTS 
Direct from our factory to wearer. 

Easily sold. Over one million sat- 
isfied wearers. No capital orexperience 

required. Large steady income. Many earn 
$100. to $150. weekly. Territorynow being 

allotted. Write For Free Samples. 
Madison Mills Mnfrs, 566 Broadway, New York 

Operate your radio from your 
lamp socket with a 

Gould Unipower Battery 
For complete information address 

GOULD STORAGE BATTERY CO., 
30 East 42nd Street New York 

Distance! The Only 
AUTHORIZED COCKADAY COIL 

Gets distant stations easily and clearly. Made in 
strict accordance with specifications by L. M. Cockaday, 
inventor of the famous Cockaday Four 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 NOW York 

Greater 
Volume- Distance 

Guaranteed 
With the New Low Loss 

180° Gold Seal -tuner 
Special Genoflex Coupler for Reflex Circuit. 
Hookup and Illustrated Folder for Stamp 

THE PUTT ELECTRIC SHOP 
ELKHART - - INDIANA 
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that the former should henceforth super - 
cede the latter because of its superiority. 

Those who find fault with Esperanto have 
almost invariably approached the language 
with biased minds, or if they have ap- 
proached it with open minds they have not 
mastered it sufficiently to become accus- 
tomed to its peculiarities ; for Esperanto, 
like any national language, has little peculiar- 
ities common to itself. It is true that Espe- 
ranto is not perfect, but the question is, 
can an international language be made per- 
fect ? I doubt it. No national language is 
perfect ; all are full of incongruities, queer 
expressions, laughable idioms, etc., and yet 
each one of us loves his own national lan- 
guage because he has absorbed it since in- 
fancy and it has become the language of his 
heart. The more we study Esperanto the 
less artificial it becomes, and if a master 
hand gives us a piece of literature in the 
language it will give the well- versed Espe- 
rantist as keen delight as anything written 
in a national language. Esperantists every- 
where will testify. to that fact. Read Za- 
menhof's "Marta," for instance, and if you 
have absorbed the soul and spirit of Espe- 
ranto you will enjoy that story to the 
fullest extent. 

Speaking once more of the defects ( ?) 
of Esperanto, what appears a defect to one 
will seem a perfection to another, and vise 
versa. However, if we approach Esperanto 
with the same frame of mind that we ap- 
proach any national language, and then 
master it, the faults will melt as if by 
magic. By mastering the language I do not 
mean that we simply learn the grammar and 
vocabulary so that we can read and write 
the language fluently ; I mean that we must 
read book after book of classic Esperanto 
until we have so thoroughly absorbed the 
soul and spirit of the language that it has 
become a living, throbbing speech. 

Perhaps I may be pardoned for saying a 
word about myself. I have been as Espe- 
rantist since 1907 and have never lost faith 
or interest in the movement. The purposes 
to which I have put Esperanto have been 
wide and varied. I have written several 
small books in the language, also numerous 
magazine articles. To determine its universal 
applicability I at one time corresponded with 
Esperantists of no less than 30 different na- 
tionalities, the majority of whom did not 
understand English. During that same 
period, about 1910, I used the language for 
a unique commercial experiment. My home 
was in Tacoma, Washington, at that time. 
The Commercial Club furnished the local 
Esperantists with free quarters, and in order 
to partly repay this kindness it occurred to 
me that we might give the city some ex- 
cellent free advertising in the various Espe- 
ranto magazines throughout the world - 
about a hundred in all. The result was in- 
teresting. A Russian bee- keeper, an ex- 
professor, wanted the Commercial Club to 
handle his honey which he called Esperanto, 
because, using his own words, "it was the 
most perfect honey, just as Esperanto was 
the most perfect language." A Belgian 
physician wanted to come to Tacoma pro- 
viding the Commercial Club would guar - 

'antee that he could earn at least $10.000.00 
'a year. A Dutch cigar dealer of Rotter- 
dam wanted to come to Tacoma and engage 
in the poultry business. He eventually came, 
bought a little land, began to raise chickens, 
fell in love with one of our Esperanto girls 
and married her -and they lived happily ever 
after. And so on. The Tacoma Commer- 
cial Club received letters from all over the 
world and the experiment proved quite con- 
clusively that even at that time it paid 
to advertise in Esperanto. 

I am convinced that Esperanto will play 
an ever increasingly important part in in- 
ternational affairs and those who have any 
international relations cannot afford to neg- 
lect the study of Esperanto. On the other 
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Tune in, and end those 
Super -Heterodyne Blues 

Since the close of the great war I have been working on 
the simplification of Super- Heterodyne. 

This done to my satisfaction, I said to our Laboratory 
Chief early last Fall, "Meissner, thousands of fans bless 
us for the Pink -A -Tone crystal sets with which they tuned 
in for the first time. Let's give them Super- Heterodyne." 

So Meissner went to work on "input" and "intermediate 
frequency." He tried every available type of transformer. 
After months of costly experimenting he perfected the 
new Pink -A -Tone 150,000 cycle Transformers and Oscil- 
lator Coupler. 

When friends hear my Super - 
Heterodyne they cannot believe 
their ears. A simple adjustment 
of two dials and Chicago Grand 
Opera or Georgia Minstrels are 
in the next room. 

I began to supply hook -up and 
parts to a friend. He put them 
together and retailed 
them for $450.00 to 
$750.00 each. The other 
day he bought a Rolls 
Royce. 

" N o w, Meissner," 
said I finally, "how can 
we give it to the fans ?" 

"Suppose the fan 
could have your set on 
his work table before 
him," said Meissner, 
"while he put together 
the perfectly matched 
and balanced parts which 
you supply at cost, plus overhead, 
plus 10 %!" 

But Meissner had done even 
better than that. 

He had taken life -size photo- 
graphs, top and rear, and then 
made blue prints showing each 
part numbered and in place. 
From plates costing a round 
thousand dollars he had made life- 
size reprints of these photographs 
and prints, exactly as illustrated, 
Of which a radio publisher said the 
other day, "I have never seen any- 
thing like them in all my life." 

You may have a complete 
set for $2.00 -on approval. 

About intermediate frequen- 
cy transformers. Upon their 
proper construction and balance de- 
pends the "equal amplification in 
each successive step of the signal as 
it is passed along from stage to 

stage," says Captain Rob- 
ert Scofield Wood in a 
two -page description of 
Engineer Meissner's mas- 
terpiece in the New 
York Evening World's 
Radio Section. 

That is why Meissner 
was not satisfied until 
he had built and bal- 
anced his own "heart of 
Super- Heterodyne," the 
wonderful Pink -A -Tone 
Transformers and Oscil- 
lator Coupler -see illus- 

tration above -which may be had, 
carefully matched, with life -size 
plans for $32.50. 

The other parts necessary 
for the construction of this Super -Het- 
erodyne that will not "repeat" (no sta- 
tion comes in twice on the dials) are 
pictured below. We sell, and like Cap- 
tain Wood, urge the use exclusively of 
the best products of manufacturers like 
Pink -A -Tone, Bakelite, Paragon, Gener- 
al Radio, Hammerlund, Acme, Dubilier. 

We will send all of these parts, carefully 
matched and balanced for you in our Labo- 
ratories, with life -size plans, complete, for 
about 10% less than list, or $80.00. Our 
references are the Publishers of any maga- 
zine in which our advertisement appears or 
any New York Bank. 

THOMAS N. PINKERTON, President 

AFTER 
BUILDING 

"I have built 
ten. Yours the 
best." 

New York 
"It works very 
fine. The - 
is not in it." 

Texas 
"Surprised my- 
self and many 
customers." 

Louisiana 

749 

These photos and plans are life -size. 

Own the best -built with your own 
hands! 

Our Service Department will help you 

out of any difficulty, by wire if necessary. 
But do not make the fatal mistake of 

trying to use any but the best made matched 
and balanced parts for Super -Heterodyne. 

Pinkerton Radio Corporation 
SUPER -HETERODYNE EXCLUSIVELY 

1834 BROADWAY NEW YORK CITY 

Dept. 106 

Photographs a-'- 
Blue Pri on Ap- 
plete I et' 
prova2.00 . 
close 
NAME ..... 
ADDRERemit 

.3`- d` ,t.-c"rl.r: . 

1V :011114 

Four m 
eratched 

d 

pink A' 
balancdransform 

an 

Tonend Oscillator 

Complete Per get - 
Tone Kit at ap- 

erodY 
1000 off list, 

prOX 2550 
$80.00. ship. 

C O.D 
for 
ment. 

Or 
25`70 

ertified check or money order. 
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RADIO AMATEURS TALK 
7,000 MILES FOR2 HOURS 

Argentinian and New Zealander 
Establish What Is Declared a 
Record for Non-Professionals. 

BUENOS AIRES, .:May 24 (Aseiociated' 
Press). - Carlos Braggio- of Bernal, near 
here, and Ivan O'Meara 91 Gieboi'n-e, 
New Zealand, 'radio amate'u'rs ïvItle '7.000 
mires of. South American continent and 
Pacific Ocean between them,. conversed 
for two hours,by radio Thur)aday morn- 
ing, establishing what is claimed to be 
a world's amateur radió 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, CBZ8, when at 4 o'clock in the morning he was amazed to receive an answer from the other side of' the 'globe -O'Meara's station, 2A0. 

The amateurs opened a conversation - which continued gala .6 o'clock, when Braggio told O'Meara. he had been up' all night and wanted to go to bed. The New ZeaìandeS answered that he was sorry because it was pnly'9 o'clock in the evening at -Station 2AC. Later on Thursday, Braggio- ereceived a congratu- latory -cable -trains O'Meara, confirming 
tirr; conversation. 

In 'connection with iahe radio commu- nioation test inaugurated this week with the United States'. Argentine amateurs are unable to understand why they are 
ábie'to get signals from North American , ma.teurs wftile the latter apparently are unable topet theirs, although some of the Argentine stations are more Power- 
ful than some of the American ones which have been heard. 

It. Is believed that many of the power - fpl broadcasting stations operating in the Uti1ted States nightly interfere with the Argentine waves. In the future .Braggio 1vi11 try sending- on a 120 meter 
.wave -length at ß A. K. Eastern Stand - ard Time, 

Argentinian and Jerseyite 
Exchange Radio Greetings. 

w<;peeini to The New York Times. 
IIARTFORD, Conn., June 2. -Two- 

way radio communication by ama- 
teurs between North and South 
America was attained for the first 
time last week by Norman R. Weible 
of Collingwood. N. J., and Carlos 
Braggio of Bernal, 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. 

Bragglo heard the New Jersey 
.öxhateur.calling him, and at 4:15. A. 
Id. 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 tò 
day from E. J. Simmorrds, 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 

He writes: 
"If 1 have the luck to be heard ln 

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 ff MARK 

211 South St. STAMFORD, CONN., U. S. A. 
Pioneers _in developing High Voltage Apparatus for Wireless Operation 

CARTER JACK SWITCHES 

$1.00 
Two springs, closes one contact; used to close 
"A" Battery circuit. Made also in three other 
spring combinations. 

Any dealer 
can supply 

Carter stamp their name on their pro- 
ducts, like you sign your name to your 
check. If it hasn't Carter's name on it, 
it isn't a Carter Product. The old 
timers have done the experimenting for 
you -they'll tell you, Carter's are best. 

In Canada: Carter Radio Co., Ltd. Toronto 

arte Radio _.:.. 
7, S ST4TE STR EE' 

..0 H I C 

Insist on 
the original 
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hand, those who have no such relations, or 
those who never expect to go abroad, should 
not let that deter them from learning the 
language, for as a purely cultural subject 
Esperanto is by no means a subject to be 
scoffed. 

LEHMAN WENDELL, D.D.S., 
615 La Salle Bldg., Minneapolis, Minn. 

A FOLLOWER OF IDO 
Editor, RADIO NEWS : 

In the present stage of the development of 
an international auxiliary language nothing, 
it seems to me, really counts except the ex- 
cellence of the language. There is, undoubt- 
edly, an advantage in having some thou- 
sands of people scattered over the world 
who can speak such a language, but so far 
as the remainder of the world is concerned, 
and that means an overwhelming majority, 
the test remains the scope and accuracy and 
ease of acquisition and use attained by such 
a language. During the past fifteen years 
c. more, Esperanto seems to have been work- 
ing for diffusion while Ido has been work- 
ing for self- improvement. As Daniel Web- 
ster said in a famous law suit about car 
wheels, "There they are; look at them." 
The deeper you look into these two lan- 
guages, the more I feel sure you will real- 
ize their difference, and I shall be surprised 
if the difference is not ninety -nine per Cent. 
at least in favor of Ido. In my judgment 
Ido represents a stage as far beyond Espe- 
ranto as the present coal burning locomotive 
does beyond the wood burning engine of my 
boyhood. Excuse me if I am intrusive ; I 
only mean to be helpful. 

H. L. KOOPMAN, 
Librarian, Brown University, 

Providence, R. I. 

REGARDING ESPERANTO 
Editor, RADIO NEWS: 

I was very pleased with the article in 
the August number of RADIO NEWS con- 
cerning Esperanto. I think that Mr. Sayers 
described the situation very well, and hope 
that you will do all that you can to aid in 
the attempt to make this language the lan- 
guage of Radio. 

I am not a subscriber to this magazine, 
and do not read it regularly, but, believe me, 
I got a copy of this number as soon as pos- 
sible when I heard that RADIO NEWS was 
indorsing Esperanto. I have long felt it was 
only a question of time until some of the 
more influential radio fans would indorse 
Esperanto as the international telegraph lan- 
guage. 

I am showing my copy of the August 
number to all my friends and many are 
getting copies to see what it says about the 
language. Many that have never manifested 
much interest in Esperanto now are showing 
signs of interest since they find it is mixed 
up with their one great hobby- Radio. 

I hope to find more Esperanto comment 
in the magazine. 

WARREN S. DAVIS. 

REPLYING TO MR. SAUER 
Editor, RADIO NEWS : 

In reply to Mr. Sauer's letter, page 197, 
August, 1924, issue, I would recommend that 
he study Dyer's very impartial analysis of 
the RAIL situation. He makes the mistake 
of thinking Esperanto words started with 
Zamenhof. They didn't ; the doctor, who 
did not know Spanish or Italian, as Mr. 
Sayers implies, was no linguist. He was 
not as good an Esperantist as de Beaufront 
who started the project which the delegation 
called "Ito" in the official organ Progreso. 

Dr. Zamenhof started with 925 words, 
which free lance authors swelled by han- 
hazard experiments to 2,800 odd in 1923. 
These words came from the vocabulary 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for November, 1924 

Ne 
r - ..., _ 

RADIO ACCESSORIES 

ANTENNA FOUR PHONE 

EQUIPMENT PLUGSPN °POSTS 
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t s 

! 
ta 
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tb 

Ct¡ce 
Uoboto 6p2 

r1o 
CataoF 

VACUUM TUBE LIGHTNING 
ARRESTER 

Required on the antena of every Receiving 
Station Approved by the Underwriters 
Laboratories. 
Catalog No. 606 Price 51.50 

GROUND SWITCH 
Required on all Transmitting Stations -Built of 
60 Ampere Copper 
Catalog No. 600. Price $2.50 

i 

PORCELAIN PEDESTAL 
Brown Glaze 

An insulator with a rigid clamp for 
the lead -in wire. A pedestal for spac- 
ing Ground Switches or other appa- 
ratus, 5" clear of the mounting sur- 
face. 
Catalog No. 611 Price $0.40 

BARKELEW PRODUCTS 
Have. Merit and Reputation 

tiH E keen buyer of radio 
material knows that some 

items can be purchased on 
their own merit, while others 
the reputation of the manu- 
facturer is of first importance. 
He is happy when he finds a 
fast moving, well advertised 
line with real merit and with 
a factory reputation backing 
it up. 
The articles shown here have several 
successful years behind them [they 
are old for radio] and our eighteen 
years in electrical manufacturing 
surely count for something. 

For full description of each item, see 
our new Radio Catalog No. 32 at' 
your dealer. If he hasn't his copy, 
we have one for him. 

GROUND SWITCI4 

Required on all transmitting Stations. Built of 
100 Ampere Copper. 

Catalog No. 601 

VACUUM ARRESTER 
TUBE 

Used in 602 Switch and 606 

Arrester. Sold separately for re- 
placement purposes. 

Catalog No. 622 Price $1.00 

Price 53.15 

"LEAD -IN "INSULATOR 
For Receiving .Stations 

Spaces the "Lead In" Wire S" out from 
the wall. 
Catalog No. 612 Price $0.50 
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FOUR 
PIIONE 
I'OST 
For binding post mounting. Connects one to 
four headsets in series to the more common 
types of brass phone posts. 
Catalog No. 628 Pries $1.00 

FOUR PILONE POST 
For Panel Mounting. Connects one to four 
head -sets in series. 
Catalog No. 618 1'rice $0.75 

FOUR l'TIONE PLUG 
Connects one to four head -sets 
in parallel to any Radio Set 
using telephone jacks. 

Catalog No. 614 Price 51.5(1 

She BARKELEW 
ELECTRIC MFG. CO. 

Middletown -Oh io US-A. 
NEW YORK WASIIINGTON D. C. CHICAGO 

50 Church St. 162311. St., N. W. 15 So. Clinton St. 
LOS ANGELES SAN FRANCISCO ®' 

443 S. Pedro St. 75 Fremont St. , ssos 
ID 

. .... 
5o.oeo. 

STANDARD CORI) TIPS 
If the wire is tinned they can be 
soldered on Phone Cord with a 
couple of matches. 

Cat. No.623 ('rice $0.05 ea. 
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An Innovation in 
Tuners 

For Broadcast or Short Wave 
No Wonder The B -T Low Loss Tuner 

scored an instant success. It had the 
merit, otherwise it would never have 
appeared. 

Consider: 1st, A development in coil 
winding and arrangement so effective 
that the full broadcast range is covered 
with an 11 -plate B -T Condenser -Re- 
sults: Louder signals, more distant sta- 
tions and greater selectivity. 

2nd, An adjustable untuned primary, 
one of those things so simple no one 
thought of it -but it solves the problem 
of varying local conditions. 

3rd, An equally simple but efficient loss - 
proof frame. 

4th, A family history beginning with 
the first 3- circuit coupler and including 
nothing but original parts -all leaders. 

5th, A record of its own of being the 
first LOW LOSS Broadcast or SHORT 
WAVE TUNER on the market. 
You can't beat it For Broadcast 200.565 meters 

For Short Wave 50.150 meters 

Price $5.00 

-_ 

2á 
Broadcasting 200 to 565 meters. Short wave 
work 50 to 150 meten. (These ranges covered 
with B -T 11 -plate "Lifetime" Laboratory 
Condenser.) 

$5.00 
P. S. If it's a 5 -Tuba set you want, read 
what George Colman, Kedvale Ave., Chicago, 
says: 

"Am getting wonderful results with the 
B -T 'Nameless.' With four Chicago stations 
and Elgin going full blast, I am pulling in 
such stations as Louisville, Philadelphia; De- 
troit, Cincinnati, Davenport, Pittsburg, Iowa 
City, ete. Have had as many as 14 outside 
stations in an evening, regardless of Chicago. 
The 'Nameless' is all that's claimed for it." 
Write for descriptive folder. 

Bremer -Tully "Lifetime" Condenser 
Electrically Superior - Mechanically Beyond 

150 m.m.f. 7 plates $4.25 
250 m.m.f. 11 plates 4.50 
520 m.m.f.23 plates 5.00 
800 m.m.f.35 plates 6.50 
If you don't find this condenser better 
-send it back. 
"20 Point" Folder tells the details 

Write For It 

SEND NO 
MONEY 

Save $38" 
Take advantage of the great saving we offer 
on the genuine world-famous, ball -bearing, 
long-wearing L. Smith Typewriter. Late 
model machines. standard sire, up .to-late in 
every way, at remarkably low prices. 

TEN DAYS+ FREE TRIAL 
Test it thoroughly -no obligation. 

A YEAR TO PAY ÉÁ5 TÉRMS 
Guaranteed Five Years 

We do the most perfect and highest class job of rebuilding known to 
the typewriter industry, Our machines do perfect work and last for 
years and yearn. Just like new. The L. C. Smith is the easiest machine tooperate and you caneasilyt eyourownletters. Complete lessons 

Ftyoewritin also our S Year Guarantee with every machine. 
REE - od today for Free Booklet of ValuablesY pewriter 

Information, Big Catalog sad our Special Otter. 

SMITH TYPEWRITER SALES CO. 
237-360 East Grand Avenue Chicago, Illinois 

COMET 
B and FLASHLIGHT BATTERIES 

ELECTRICAL MANUFACTURERS' AGENCY 
25 North Dearborn Street Chicago 

Comparison 

The only Low Loss Straight line 
wave length condenser. 

Grounded rotor and frame. 
Light -compact. 
A bearing that has no equal in 

radio. It can be adjusted without dis- 
turbing plate alignment or changing 
capacity. 

Exclusive B -T method of die casting 
insures perfect contacts and spacing 
to within 1 /1000 of an inch. 

"Better Tuning" (now in 6th edi- 
tion) tells you why and shows you how. 
Complete instruction and diagrams for 
progressive construction from crystal to 
Reflex and Radio Frequency circuits. 
Sent on receipt of 10c. 

Bremer -Tully Mfg. Co. 
Canal and Harrison Sts. CHICAGO, ILL. 

Ford Runs 57 Miles 
On Gallon of Gasoline 

A new automatic and self -regulating device 
has been invented by John A. Stransky, 3914 
Fourth St., Pukwana, South Dakota, with 
which automobiles have made from 35 to 57 
miles on a gallon of gasoline. It removes car- 
bon and reduces spark plug trouble and over- 
heating. It can be installed by any one in five 
minutes. Mr. Stransky wants distributors 
and is willing to send a sample at his own 
risk. Write him today. -Adv. 

OW) 
"Built First to Last" 

GUARANTEED 
RADIO PRODUCTS 

Coto -Coil Co. 
Providence, R. 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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squeezed out of eight modern languages be- 
fore Zamenhof was in the field. 

The work was done by Rosenberger, 
Peano and others. So do not call the syn- 
thetic basis of all modern schemes, Espe- 
ranto, Mr. Sauer. 

My "enthusiastic statements" are not all 
applicable to Esperanto. Ilo has not 30 per 
cent. of its pages disfigured by artificial, 
invented words. Esperanto can not say "A 
man or woman must take care of his or her 
brother or sister and watch his or her con- 
duct"- "Homo devas sorgar sua frato ed 
atencar lua konduto." Ilists cut telegraph 
bills. 

Ilo has been perfecting itself for 17 years, 
while Esperanto has been "barking" in front 
of the `booksellers' tents." It matters a 
great deal to scientists whether they use a 
childish jargon, which has failed to make 
good with thinkers in 37 years, or a system 
which is free from all internal ideas and 
aims to give exact expression to thought. 
Latin and Ilo have the same spirit; they 
are exact and practical. 

No magazine can divert progress, and 
when Mr. Gernsback lays in matrices for 
Esperanto texts it will be time enough for 
our opponents to congratulate themselves. 

Ilo is not reformed Esperanto, but Dr. 
Zamenhof's friend de Saussure HAS re- 
formed the Esperanto grammar and spelling 
so as to look like English and not a Prague 
news sheet. 

Regarding Mr. Woolf, I would suggest he 
order back numbers of the Boston Sunday 
Advertiser and re- examine the article he 
criticized. There are several Ilo radio fans 
given there. Edgar Turle, of Deerhurst, 
Beckenham, Kent, England, is a likely pros- 
pect. 

Mr. Woolf has the idea that Ilo comes 
from Esperanto. So does man from the 
ape? but -I'm not an Esperanto "funny- 
mentalist !" 

Regarding Mr. Frost : Ilo has not been 
materially changed. It has grown from 
3,000 to 11,000 roots by discussion, trial 
and decision. We have our "periods of sta- 
bility." The Esperantists have a perennial 
period of outguessing one another in indi- 
vidual word formations. Their technical 
writings are a "scream." 

Mr. Frost has to think that Ilo must be 
a "paint brush" because it is a "tool." This 
Lord Dundreary style of comment shows that 
the need of logical exactness does not appeal 
to the Esperanto mentality. Some of the 
best Ilists are men who abandoned the idea 
"that logic is a complication." The Paris 
Chamber of Commerce invited Esperantists 
to show their wares and ignored the Ilists. 
Their decision did not fool the assembly of 
the L. of N. 

If Mr. Frost wants to know what is going 
on in Moscow, don't apply to Vienna and 
"pro -Esperantist" journals. 

The Communists (and "La Presse," Can- 
ada, was accused of being "red" when it 
took up Ilo !) have "Nia Standardo," and 
Yushmanoff, who has written "100 Defects 
of Esperanto," is right in the thick of the 
movement. 

I speak and read Russian and during the 
war studied Russian mythology in the N. Y. 
Tory Press. 

Kordiale vua, 
O. C. Roos, 
Boston, Mass. 

FROM ANOTHER VETERAN 
EXPERANTIST 

Editor, RADIO NEWS : 

I congratulate you for the laudable, pro- 
gressive step you have taken in deciding to 
support Esperanto as the international lan- 
guage. When it first reached this country 
10 years ago, I was one of the first adher- 
ents. Since that time there have been but 
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The Whole Story of Run -a -Radio 
In Ten Questions 

1. Q. Does Run -a -Radio take the place of all batteries? 
A. e es. With Run -a -Radio you need no A B or C 

batteries whatever, to operate your radio set. 

2. Q. Will it work with either dry cell or storage 
battery tubes? 

A. Yes. More volume is obtained, of course, with 
storage battery tubes. 

3. Q. flow does it work? 
A. You simply connect Run -a -Radio to your set, 

and plug it into the light socket. Turn on your 
radio as you turn on your light. There are 
models for both A C and D C current. 

4. Q. Clow much does Run -a -Radio cost to run? 
A. About as much as one electric light. 

5. Q. Is it cheaper than batteries? 
A. Its cost is only a little more than regular battery 

equipment at the start, and it saves you about 
fifty dollars a year thereafter. 

G. Q. Suppose I only want to take the place of B 
batteries? 

A. Use Run -a -Radio B, (a separate B battery substi- 
tute.) 

7. Q. Will my radio work just the same? 
A. Probably better. Run -a -Radio makes it sound 

always just as it did when your batteries were 
new and in first -class condition. There is no 
hum or crackle as from depleted batteries. Dis- 
tance as great or greater. 

3. Q. Will it work on any radio set? 
A. Yes. Regenerative. neutrodyne, reflex, superhet, 

-Run -a -Radio runs them all. Guaranteed for 
one year. 

9. Q. Can I carry it from room to room? 
A. Easily. It is about the size of a starch box and 

weighs only 40 pounds. Finished in rich 
mahogany or Brewster Green, crackle finish. 
10. Q. Doesn't Run -a -Radio mean the end 

of all batteries in radio? 
A. Of course. It is the obvious last 

step in radio convenience. Soon 
no radio set will be considered 
modern without Run -a- Radio. 

Dealers: 
Territories are now being 

assigned 

Read the story -look at the Pic - 
ture-go hear Run -a -Radio at your 
dealer -and begin to really enjoy 
your set for the first time. You 
can prove to yourself that Radio 
batteries have gone for good, and 
Run -a -Radio has come to stay. 

Rader Appliance Co. 
Incorporates. 

Dept. R. N. 1 

4912 Hudson Blvd., Corner 13th Street 
West New York, New Jersey 

RADER APPLIANCE CO., Inc., Dept. RN1 
4912 Hudson Blvd., Corner 13th Street, 

West New York, New Jersey 
Send me without obligation information regarding Run -a -Radio and 

name of nearest dealer. 

Name 

Street 

City 
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BENJAMIN 
JUNE, 

FRAN-KLIN by his famous 
kite experiment, proving 
lightning an electrical phe- 

nomena, and conceiving the idea 
of plus and minus charges, was an 
important contributor among the 
many discoverers who paved the 
way for RADIO. 

Holtzer- Cabot, over a period of 
thirty -five years has made many ad- 
vancements in the development of 
intricate electrical apparatus for 
reproducing sound waves. 

FRANKLIN 
1752 

Holtzer -Cabot Loud Speakers 
and Headphones have many 
superior technical features not 
found in other makes which be- 
come quite apparent when you 
make a comp-Alison test. 

Ask your dealer to let you try 
Holtzer -Cabot Loud Speaker, 
Phonograph Attachment or Head- 
set. The results will speak for 
themselves. 

Holtzer -Cabot Loud Speaker 
Loud Speaker Phonograph Attachment 

No. 2 Universal Head Phones 
No. 4 National Head Phones 

THE HOLTZER- 
125 Amory Street 

BOSTON. 
6161-65 South State St. 
ELECTRIC CO. 

CHICAGO 

WRITE FOR BOOKLET Department RN 

The battery with a "second wind." 
You'll appreciate the added hours and 
weeks of unvarying performance. 

Radio Plate 

"B" BATTERIES 
DIAMOND ELECTRIC 
SPECIALTIES CORP. 

103 South Orange Avenue, Newark, N.J. 
Dealers -Jobbers, Write for Proposition 

Ag -41to 4110.411 

cRYSTAL 
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. 

Insure your copy reaching you each month. Subscribe to Radio News - 
It $2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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few people who wished to study it, because 
they had no need to. But with radio -"If 
the Mountain won't come to Mohammed, 
then Mohammed goes to the Mountain." 
"There's a reason" and a strong one to learn 
it now. 

There are many people who think it is 
as hard to learn as the present foreign lan- 
guages. I wish you would give aid to 
those by publishing a few lessons showing 
how easily it can be assimilated. It would 
be to everyone's advantage for you to ob- 
tain advertisements for Esperanto literature. 

RAYMOND P. TIPTON, 
Columbia, Mo. 

AND STILL ANOTHER 
Editor, RADIO NEws: 

Permit me to thank you for the publica- 
tion of the article on Esperanto in the 
August RADIO NEWS, and for the step you 
have taken in deciding to support Esperanto 
as the international language for radio use. - 

I sincerely trust you can see your way 
clear to further aid the advancement of 
Esperanto by the publication of Esperanto 
lessons for the benefit of your readers. 

I also take this opportunity to assure you 
that you will have my utmost support in 
this undertaking. 

ROBERT S. WOOLF, 
P. O. Box 103, 

Blairsville, Penna. 

What's the flatter With 
the Commercial Game 

(Continnued front page 710) 

I told him all particulars of the episode 
and assured him that we were the only ones 
in those waters. We being at Lat. 46.30 N. 
Long. 177.00 E. He calmly stepped into the 
chart house located the Limy on the chart 
and told the navigating officer to steer for 
that position, then turning to me he said 
"Sparks find out all you can and keep in 
touch as much as possible for any particular 
changes." I went back to the shack all 
excited and the so- called Big Head stuff 
was coming out again, I made a schedule 
with the Limy for a later hour, as he was 
not in immediate danger, and went below. 

The next day I was in the shack working 
the Limy giving him general information 
when the Old Man stepped into the shack 
and asked what was going on. Not looking 
around to see who it was I snapped out 
"Get out of here I'm busy." He evidently 
said nothing but went and left me there 
thinking I had shown my superiority over 
some deckhand or oiler that wanted to nose 
around. I made a schedule with Limy again 
and went below. 

While I was telling the boys all about it 
one of the quartermasters came and told me 
the Skipper wanted to see me. I went to 
his room half expecting a good word and 
yet not knowing what to expect, upon enter- 
ing. "You sent for me Sir ?" YES . . . 

SILENCE . "Sparks you've been a 
fairly decent kid so far and I'd hate to 
see a distress signal get the best of you. 
That is the trouble with wireless operators 
these days, they get the idea that ships won't 
run without them, but you mustn't forget 
you're only here because the law requires it 
We used to get along without wireless out- 
fits, you know, and we could still do it if it 
wasn't for the law requiring it. Did you 
ever have a job where the Captain didn't 
have any more use for the wireless operator 
than he did for one of the oilers ?" "Yes 
Sir, the last job was like that," I replied. 
"Well do you know why that is ?" "No Sir, 
haven't the slightest idea." "Well it's like 
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FROST-RADIO 
9idemeiv 

FROST-RADIO presents the latest and most 
perfected development in loud speakers 

Popularly Priced 

$12L 
in black finish 

$20 
in silver or 
gold finishes 

" TRUE 
REPRODUCTION 

OF VOICE 
AND MUSIC" 

The introduction of MUSETTE, the new FROST-RADIO loud 
speaker, has brought about a wonderful advance in the de- 
velopment of radio. You can purchase one of these new 
FROST-RADIO loud speakers with the assurance that all of 
the problems heretofore existing have been overcome. 

True Tone Reproduction 
In MUSETTE we have succeeded beyond every other man- 
ufacturer in securing a true reproduction of the human voice 
and of all musical instruments. This alone is a remarkable 

achievement. Our engineers, not satisfied with this, however, have 
designed a unit for MUSETTE which covers the entire acoustical 
range. There are no degrees of tone or pitch which MUSETTE 
will not reproduce faithfully and accurately, without distortion or 
harshness. 

Note These Big Features 
MUSETTE has a cast aluminum throat and base. This is the ideal 

acoustical material for the true reproduction of sound. MUSETTE has 
a specially designed unit, built according to the latest known discover- 
ies of radio engineering. The bell is a richly beautiful single casting of 
polished BAKELITE, immensely strong, yet resilient and eminently sat- 
isfactory for this purpose. 

Your Choice of Three Types 
MUSETTE comes in a standard finish of black stipple base, with pol- 
ished BAKELITE bell, complete with cord. It also is supplied in de luxe 
type with silver filagree finish base and throat, with black bell, and in a 
rich-looking gold finish base, with maroon BAKELITE bell. Silver and 
gold finish types are equipped with cord and plug. 
No. 10B- IFROST-RADIO Musette, black stipple finish, black belL.$12.50 
No. 12S- FROST-RADIO Musette, Florentine silver finish with 

black bell $20.00 
No. 13N-FROST-RADIO Musette, Etruscan gold finish, with 

maroon color bell $20.00 

dyt0A, 914worcl 
ip°tealelr- For complete 48-page Catalog of all FROST-RADIO Apparatus, address Dept. 15F504 

755 

g&T 
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HERBE T H. FROST, Inc, 

PAZ i'W\ PJX,'CZ /nit PA AIN PAZ (id\ PiZ_ in, PAZ PrtZ PJA,.CZ PAr fia PAtZ PA.,.c.Z //Th PAZ *25 
ife.21,V "546!:6T lit'. 6.4* , . ft4 

154 WEST LAKE STREET, CHICAGO, ILLINOIS. 
NEW YORK CITY CLEVELAND KANSAS CITY LOS ANGELE S 
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Trimm Concert Model 
Loud Speaker 

The new Concert Model No. 80 is es- 
pecially designed for high -powered, multi- 
stage, so- called Super sets. Combining 
the Trimm Standard speaker unit with a 
new and improved type of gooseneck 
horn, it will reproduce all the volume ever 
received from any radio without sacrific- 
ing the marvelous fidelity of tone, the 
clearness and distinctness for whichTrimm 
Quality Reproducers are justly famous. An 
easily accessible, external adjustment pro- 
vides instant control of tone and volume. 

Professional 
Headset 

$7.50 

Dependable 
Headset 

$5.00 

"Concert" 
MODEL 80 

$25 

Trimm Headsets 
Proved Superior 

Dr. Donald B. MacMillan, and the Hon. 
Wm. Hale Thompson, chose the "Profes- 
sional" Headset after exhaustive tests 
proved it to be the most sensitive avail- 
able. In the frozen North, and the blazing 
Tropics, this headset makes continuous 
communication with the far -away world 
possible. The "Professional" at $7.50 and 
the "Dependable" at $5.00 are two head- 
set values unequalled in the radio world. 

RADIO MANUFACTÜIZING 

24 Só, Clintó St. 
CHICAGO` 

U. S.A. 

Write to Dept. A 
for folder 

Member Radio 
Mfrs Association 

RADIO TUBES 
REPAIRED 

Like $2 50 and 
new guaranteed. 

ALL TYPES. 
Mail in your burnt -out or broken tubes. Satis- 
faction guaranteed. Prompt service on mail orders. 

OHIO RADIO SALES, Dept. R 
723 ROSE BLDG. CLEVELAND OHIO. 

Dealers: Write for our proposition. 

Write for complete illustrated FREE Catalog of 

PARAGON 
Reg. U. S. Pat. Off. 

RADIO PRODUCTS 
ADAMS -MORGAN CO. 

6 Alvin Place Upper Montclair. N. I. 

RADIO 
MECHANICS or OPERATING 

The fastest growing business in the world 
today. Our course fits you for a well paying 
position in the shortest possible time. Fully 
equipped shop, laboratory and code rooms. 
Expert instructors. 

Send today for Illustrated Booklet 

Y. M. C. A. RADIO INSTITUTE 
158 East 86th St., New York 

10 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 
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this -A Captain gets perhaps two or three 
bum operators in a row and the first thing 
he thinks is that they are all alike and when 
a good man does come along he can't get 
a good job, don't you see? Now all I want 
you to do is to try and be as congenial as 
you possibly can Sparks." 

"I'll do my best Captain," "That's good 
Sparks and I'll see that this is the best job 
you ever had." 

S. S. Thomas, 
San Francisco, Calif. 

CHANGE IN RATES FOR GERMAN 
STATIONS 

Ón June 1 last the coast station rate of 
all German stations open to general public 
correspondence was changed to 30 centimes 
per word, minimum 2 francs, 40 centimes. 
The ship station rate, with the exception of 
the naval stations, the ship station Hertha 
(DHQ), and the ship station Odni (DOQ), 
was changed to 40 centimes per word, mini- 
mum 3 francs 20 centimes. The land rate 
was also changed to 15 centimes per word. 
minimum 1 franc 20 centimes, for ordinary 
radiograms, and 45 centimes per word, mini- 
mum 3 francs 60 centimes, for urgent radio - 
grams. 

CHANGE IN RATES FOR NOR- 
WEGIAN STATIONS 

On June 1 last the Norwegian coast sta- 
tions placed in effect a new rate, in that a 
charge of 4 francs 50 centimes (gold) will 
be made for each request made to a station 
and the reply thereto regarding weather 
messages, ice conditions, etc. 

NOTICES TO MARINERS BROAD- 
CAST BY ARGENTINE STATIONS 
The Argentine radio stations, Darsena 

Norte (north entrance to the port of Buenos 
Aires), in 34° 35' 35" S., 58° 22' 10" W., 
call signal LIH, and Comodoro Rivadavia 
(Gulf of St. George), in 45° 52' S., 67° 28' 
W. (approximately), call signal LIJ, are 
broadcasting important- notices to mariners 
in Spanish and in English, there being 
an interval of one minute between the 
two bulletins. The first -named station broad- 
casts the notices immediately after the radio 
time signal at 22 :00 civil time. The last - 
named station broadcasts the notices imme- 
diately after the first station has finished. 

WILL SHORT -WAVE TRANSMIS- 
SION SOLVE PROBLEMS OF 

STATIC AND INTERFER- 
ENCE? 

BY E. B. DALLIN 
Research Engineer, Acme Apparatus Company 
During the past two years amateurs have 

been doing very excellent work on short- 
wave transmission. 

Last winter communication with England 
and France was quite a common occurrence 
between wave -lengths of 100 and 150 meters. 
Recently, amateurs in this country have 
been permitted to work on a few narrow 
bands of waves between 4 and 200 meters. 

In May, 1924, at Cambridge, Massachu- 
setts, I had the pleasure of hearing tests 
between the Marconi Station at Poldhu, 
England, and Marconi's yacht, "The Elec- 
tra," transmitting on 90 meters. The sig- 
nals were audible on a loud speaker with 
very good volume, and, strange to say, 
there was no sign of fading. The voice 
was remarkably clear and I heard the sta- 
tion at Poldhu at 7 :00 p. m. several times 
while it was still daylight. 

At Poldhu the signals were directed to 
Marconi's yacht by reflectors, which can be 
used very easily at those short wave- 
lengths, and the amount of energy received 
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Easy to 
Operate 

757 

Simple to 
Control 

WHEN you own a Radiodyne you can tune in on broad- 
cast programs without wasting time tinkering. The 

Radiodyne shuts out interference from nearby stations. 
By simply adjusting the dials as indicated on the Radio - 

dyne chart you can select the stations you wish to hear. 
All batteries are enclosed in the beautiful two -tone ma- 
hogany cabinet. 

Uses a 25 Foot Wife Gets Good 
Lamp Coil Results After 

for Summer HA diLl d N E Two Minutes' c Re ception Instruction 
"We are getting constant reception 
this summer from stations 500 to 
1000 miles away on loud speaker 
with a 25 foot length of lamp coil. 
I got Los Angeles, San Francisco 
and Cuba." 
Bernard S. Slay, Minneapolis, Minn. 

"I gave my wife two minutes' in- 
struction and left her alone with the 
set. When I came back she said 
that signals had been roaring in all 
evening and had a log to prove it." 
Robert Seldon Rose, Marquette, 
Mich. 

Write for illustrated folder which describes the Radiodyne in detail. 
If you buy a radio before you have a demonstration of the 

Radiodyne you will surely regret it. 

Western Coil & Electrical Co., 314 Fifth St., Racine, Wis. 
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19 IMITATIONS! 
A RECORD COMPLIMENT 

We have counted 19 imitations of our 
products. But the imitator cheats by of- 
fering the exterior likeness only. SCI- 
ENTIFIC ACHIEVEMENTS DEFY 
IMITATION. General Instrument Cor- 
poration eliminates and reduces losses in 
its condensers by scientific means avail- 
able only to manufacturers with labora- 
tory facilities equal to those of General 
Instrument Corporation. 

Air, Isolartite, Pyrex, Corantum and 
Quartz are the only recognized zero or 
minimum loss insulations in existence. 

GENERAL INSTRUMENT CORPO- 
RATION INSULATES WITH AIR, 
ISOLANTITE, PYREX, CORANTUM 
AND QUARTZ. 

The embodiment of this scientific prin- 
ciple in General Instrument Condensers 
makes a certainty of GREATER DIS- 
TANCE, INCREASED SELECTIVITY 
AND CLEARER RECEPTION. By 
eliminating energy waste these genuine 
condensers overcome losses. 

IMPORTANT: Pigtails introduce 
variable inductance and variable 
resistance, defeating accuracy 
and creating losses. The Bureau 
of Standards does not use pigtails 
on their standard variable air 
condensers. Neither does The 
General Instrument Corporation. 

THE GENUINE 
COST A LITTLE MORE BUT ARE 

WORTH INFINITELY MORE 

NOLOSS 
TYPE 51 TYPE 52 

Insulated With 

PYREX 

TYPE 52 

CARS 

LOW LOSS 
TYPE 46 TYPE 47 

Insulated With 

ISOLANTITE 

TYPE 46 

Genes-m1 II a Tument Corp a2km 
Manufacturers of Laboratory Equipment 

423 Broome Street, New York 

E are jobbers of nation- 
ally advertised radio sets 

and parts. Send us your or- 
ders-we ship same day. 
Most Liberal Discounts to Dealers 

Write for 
Catalogue 

van-AsheRadilo Co. 
210 North lOihST.Arityi¡, ST. LOU IS, MO. 

SEND FOR YOUR FREE COPY 

TESTED HOOK -UPS 
SUBMITTED BY USERS OF OUR 

WONDERFUL 
TRANSMITTER 

BUTTON FOR LOUD 
SPEAKERS 

Price $1.00 AMPLIFICATION 
POSTPAID AND EXPERIMENTS 

with instructions 

IIIVIuW 

IDIOIEIgllHUhlllú 

K. ELECTRIC CO. 
15 PARK ROW NEW YORK 
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here was very clear because the waves did 
not have to travel all of the world, but 
were directed in a narrow beam to the boat. 
My own station happened to be in the line 
between Poldhu and the boat at that time. 

Recently, Station KDKA, at Pittsburgh, 
Pa., has been transmitting on a wave -length 
of 68 meters and its signals are very loud 
in daylight, as well as at night. Apparently 
many old theories are not quite correct. 
The explanation probably is that although 
the absorption due to daylight is greater in 
these wave -lengths, the efficiency of trans- 
mission is much higher. In addition to this, 
the effects of static are almost entirely 
absent. 

Station WGY is now transmitting on 
about 15 meters, simultaneous with its reg- 
ular broadcasting on 380 meters. 

Station POZ in Germany and Station 
UFT in France are sending code to Station 
LPZ in Argentine on 77 and 88 meters. 
respectively. The amount of power used is 
ridiculously small, compared to the amount 
of power formerly considered necessary for 
trans -Atlantic communication. 

POZ and UFT are using 200 to 1,000 
kilowatts and a wave -length ranging from 
10,000 to 18,000 meters, requiring an antenna 
system covering several hundred acres to 
send commercial traffic to the United States, 
and the difficulties with static at these long 
waves are tremendous. 

The most interesting thing is that there 
is room for all the stations in the world in 
very narrow bands of wave- lengths, since 
the difference in frequencies is very great. 
For example, 4 meters is equivalent to 75,000 
kilocycles, and 5 meters is equivalent to 
60,000 kilocycles. 

It is only necessary to operate stations 
differing by a frequency of 20 to 30 kilo- 
cycles so that between 4 and 5 meters it 
would be possible to have from 500 to 750 
stations, which would not interfere with 
each other, assuming that all stations were 
operating at the same time. 

PROGRAM FOR BROADCASTING 
WEATHER FORECASTS AND 

REPORTS BY RADIO 
NAJ, Great Lakes : (151 Kc.) 9:45 a. in.- 

morning lake forecasts; 4 :00 p. m. -storm 
warnings ; 10 :00 p. m.- evening lake f ore- 

casts. 
WLS, Chicago : (870 Kc.) 1 :00 p. ni. to 

2:00 p. m., except Sundays (probably 
about 12 m. after Sept. 14)- morning 
state forecasts, general forecast, special 
forecasts, weather -crop summary on 
Wednesday, special warnings issued after 
sending hour, broadcast immediately. 

KYW, Chicago : (560 Kc.) 12 :00 noon 
(11 :00 a. m. during local "Daylight Say- 
ing")-morning local forecast, state fore- 
casts, lake forecast; special warnings at 
2 :15 and 4 :15 p. ni.; 9:25 to 9 :30 p. m.- 
evening local forecast, state forecasts, lake 
forecast, aviation forecasts. Monday. 
"silent night." 

WAAF, Chicago : (1050 Kc.) 10 :30 a. m.- 
morning local forecast, state forecasts. 

general forecast, general weather condi- 
tions, aviation forecasts, shippers' advice, 
during winter season, weather -crop sum- 
maries on Wednesday during crop sea- 
son ; 12 :30 p. m.- repeats the 10 :30 a. m. 
information, and on Saturday gives weekly 
outlook. Silent Sundays and important 
holidays. 

WGN, Chicago : (810 Kc.) 10:00 a. m.- 
morning local forecast, state forecasts; 
9:35 p. m. or later, at end of regular pro- 
gram- evening local forecast, state fore- 
casts, lake forecasts, aviation forecasts. 
general forecast, general weather condi- 
tions. Monday, "silent night." Sundays 
and holidays irregular. 
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G];; 
name 

"MAR -CO" on the 
carton and one 
good look at the 
construction is 
enough for those 
who know a good 
condenser when 
they see it! 

MAR -C 
CONDENSERS 
43 plate $6.50 
23 " 5.50 
17 " 5.00 
11 " 4.50 
without dials. 

Choose the safe - 
and leak -proof way! 

Specify MAR-CO whenever 
you buy radio instruments. 
MARTIN -COPELAND COMPANY 

Providence, R. I. 

t A. A... A. .11 L .A. .L. A A .J L A J. A. L. L1 L A. A.. A J r A. A A A. A. 
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WE DEFY COMPETITION IN MAIL ORDERS 
Our Prices are Lower Than Any Other House in the 
Country -Every Item in Stock Has the Stamp of 

Highest Quality 
parts or standard 

Stanco, 6 Ohms 
Stanco, 30 Ohms 

Allow us to quote on any 
PHONES 

Western Electric $9.45 
Federal 4.50 
Dictograph 3.95 
Brandes 4.95 
Baldwin Type C 7.85 
Ambassador 3.98 
N. & K. 6.50 
Scientific 2.98 

Spartan 
Firth Adjustable 
Music Master 
Sonora 
New Dictogrand 
Magnaphone 

Plugs Included 

CHARGERS 
Rectigon, 2 Amp. 
Rectigon, 5 Amp. 
Tanner, 2 Amp. 
Tungar, 5 Amp. 
Ward Leonard, D. C 

Fada 
Amsco (all styles) 
C. Hammer, 6 Ohm 
Patent 
Federal No. 18 

5e in stamps for catalogue. 
.69 Rasla RT6 
.79 

Rasla 
CR 

Owl 
UV 1714 
RR 1716 Super -Het Fada 

Tillman 
DeForest 
Hoosick Falls 
Patent 199 
Federal 
General -Radio 
Workrite, 199 

TRANSFORMERS -PUSH 
Como Duplex 
All American 
Modern 

s .79 
.35 
.50 DIALS 
75 Amsco, 2 in. $ .30 .79 Amsco, 3 in. .50 

.89 
Amsco, 4 in. .79 

.60 
DeForest, 3 in. .35 
DeForest, 4 in. - .40 

PULL Pathe, 2 in. .30 
59.90 Pathe. 3 in. .40 

9.50 Pathe, 4 in. .55 
10.00 Federal, 3 in. .50 
in Federal, 4 in. 1.15 

Modern 4.25 
Acme 3.50 
All American 3.35 
Federal No. 65 4.90 
Thordarson 3.98 
Jefferson No. 41 3.20 
AmerTran 4.55 
Erla 3.95 
Federal No. 226 3.98 

TRANSFORMERS -RADIO 
Acme, R -2, 3, 4 $3.50 
Acme 30K Super- Heterodyne 4.20 
Tri Coil 1.90 
Erla Reflex 3.95 

VARIABLE CONDENSERS 
General Instrument Lo -Loss 

All sizes $4.50 
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 $2 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. 

Hafner- 
Meter 

for "A" 
Batteries 

1 i 

Hafner Manufacturing Company 
$1.00 Each 3132 Carroll Ave., Chicago, Ill. 

"Have a Hafner Handy" 
Test your Batteries with 

HAFNER HYDROMETERS 
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 battery. 

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 

Inquire of your local dealer. If he cannot supply you, remit 
to us together with his name and we will see that you are 
supplied. 

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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WOO, Davenport : (620 Kc.) 11 :00 a. m.- 
morning local forecast, state forecasts, 
river forecast, general weather conditions, 
weather -crop summaries on Wednesday; 
12 :15 p. m.- forecasts repeated ; special 
cold wave warnings sent as flashes. Tues- 
day, "silent night." 

WJAN, Peoria: (1070 Kc.) 9:15 a. m.- 
morning local forecast, state forecasts, 
shippers' forecasts, general weather condi- 
tions, special warnings; repeated at 10:30 
a. m. and.12:30 p. m. 

WEW, St. Louis: (1072 Kc.) 10:00 a. m.- 
morning local forecast, stateforecasts, gen- 
eral weather conditions, river forecasts ; 

special warnings at 5 :00 p. m. 
KSD, St. Louis : (550 Kc.) 10 :40 a. m.- 

morning local forecast, state forecasts, 
general weather conditions, river fore- 
casts and stages ; special warnings at 
12 :40 p. m., 1 :40 p. m., and 3 :00 p. m. ; 
10 :00 p. m.- evening state forecasts. 
Amateurs receiving weather forecasts are 

requested to advise (by mail) Weather Bu- 
reau Office, Springfield, Ill., of the quality 
of service received and how distinctly the 
stations are heard. 

WEATHER REPORTS ON THE 
GREAT LAKES 

Weather forecasts, storm warnings and 
advices are now being broadcast from many 
stations located in all large ports of the 
Great Lakes. These weather forecasts and 
warnings are of inestimable value to all navi- 
gation on the Lakes, and especially to private 
motor -boat cruisers which constantly rove 
them during the summer. Nearly all of these 
small boats carry radio receiving sets and 
are unable to cope as successfully with severe 
storms as the larger commercial craft. Upon 
the receipt of a storm warning or a weather 
forecast of unfavorable conditions, the small 
vessels can immediately make for harbor, 
which can be reached before the forecast 
warning period expires. Larger craft usually 
stay out unless the warnings are issued for 
very severe and wide spread storms. 

These weather forecasts, warnings and 
advices are issued by the U. S. Weather 
Bureau and are telegraphed to the following 
stations to be broadcast as indicated : 

Duluth, Minn., KFMS, 275 meters, 11 :00 
a. m. 

Houghton, Mich., WWAO, 244 meters. 
11 :00 a. m. and 8 :00 p. m. 

Milwaukee, Wis., WHAD, 280 meters, 
11 :00 a. m. and 3 :00 p. m. 

Chicago, Ill., WGN, 370 meters, 9 :00 a. m. 
and 10:45 p. m. 

Chicago, Ill., KYW, 536 meters, 11 :00 
a.m. and 9:30 p. m. 

Chicago, Ill., WAAF, 286 meters, 10:30 
a. m. and 12:30 p. m. 

Saginaw, Mich., WABM, 254 meters. 
9 :15 a. m. 

Detroit, Mich., WWJ, 517 meters, 11 :00 
a. m. 

Detroit, Mich., WCX, 517 meters, 1 :50 
p. m. 

Cleveland, Ohio, WJAX, 390 meters, 9 :40 
a. m. 

Buffalo, N. Y., WGR, 319 meters, 9 :45 
a. m. and 9:45 p. m. 

(Note: The time given above is reduced to 
90th meridian or Central Tinge; add one 
hour to change to 75th meridian or Eastern 
Standard Time.) 

RADIO NOW USED TO BROAD- 
CAST WEATHER FORECASTS 

INFORMATION 
Storm and Hurricane Warnings for the 
Benefit of Navigation in Southern Waters. 

Forecasts of wind and weather con- 
ditions issued by the United States 
Weather Bureau for the South Atlantic 
Ocean, Gulf of Mexico, and Caribbean Sea, 
together with warnings of storms and hur- 
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TUSKA. RADIO 

r 

WAVE LENGTH VOLUME 

There are only two knobs, ono to pick 
up stations, the other to control volume . 

and eliminate unwanted programs. A 
guide card is furnished to show settings 
for the different stations. Tuska Super- 
dyne selectivity represents a tremendous 
advance in radio. 

J 

For Radio de luxe 
0OK over the radio programs for 

to -night and choose your enter- 
tainers. Turn to the two dials of the 
Tuska Superdyne -a quick adjustment, 
and lo! clear through the loud speaker 
comes the voice or music you have se- 
lected. Only natural conditions over 
which we have no control can prevent 
reception of the stations you want if 
you own the Tuska Superdyne. 

Built by craftsmen, tested, retested, 
tried and proved under the personal 
direction of C. D. Tuska himself, each 
Tuska Superdyne gives the best results 
of which radio is capable. Tuska built 

T H E C. D. TUSKA 
Superdyne Extremely Selective 

"I have found the new Superdyne to be extremely 
selective. On Saturday evening I tuned in the fol- 
lowing stations at will, using a loud speaker: 
WGY WHN WHAM WABC WIP WNYC Rile 
WTAM WGN KDKA WNAC WNH WOil WMAL 

Very truly yours. 
(Signed) C. BECKER 

Hartford, Conn." 

receivers thirteen years ago, and you 
buy in Tuska receivers to -day the price- 
less heritage of this long experience in 
successful radio. 

And handsome! Walnut finish, hand 
rubbed, gold mountings, and an array 
of smartly aristocratic designs are 
yours to select. All batteries may be 
concealed within the cabinet and only 
two external wires need be attached, 
for antenna and ground. 

To get distant stations, fidelity in 
reproduction, easy operation, all in a 
radio set of de luxe design, buy the 
Tuska Superdyne. 

C O . , Hartford, Conn. 

USKÁ 
TRADEMARK 

7qD10 

The Superdyne 
Radio Frequency Receiver 

The model illustrated above is priced at $275 with- 
out tubes or batteries. Includes built -in horn -great 
for loud speaker reception of distant stations. Full, 
natural tone. Licensed under Armstrong Circuit Pat- 
ent No. 1,113,149. Other Tuska receivers from $35 
to U50. 
Write for beautifully illustrated 30 -page 

Catalog No. 11 -P 
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TRADE MARK REG. U. A. PAT. OFF. 

Crosley and Bakelite 
The Crosley Radio Corpora- 
tion of Cincinnati produces 
radio sets at reasonable prices, 
with no sacrifice of quality. 
The use of Bakelite not only 
provides dependable insula- 
tion but simplifies quantity 
production. 
Bakelite is mechanically 

BAKELITE 
Condensite 
&DMANOL 
are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 

BAKELITE 
CORPORATION 

strong, impervious to mois- 
ture and its color does not 
fade. Its properties are un- 
affected by climatic conditions 
and it does not deteriorate 
with age or use. 
In both the laminated and 
molded form, Bakelite is 
standard insulation for radio. 

Write for a Copy of our Radio Booklet B. 

Send for our Radio Map 
The Bakelite Radio Map lists the call letters, wave 
length and location of every broadcasting station in 
the world. Enclose 10 cents to cover the cost and we 
will send you this map. Address Map Department. 

BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22d Street 

THE MATERIAL OF A THOUSAND USES 

RADAK 
RELIABLE RECEIVING SETS 

Licensed Under Armstrong Patent 
1,113,149 

BUILT BY AMERICA'S OLD- 
EST MANUFACTURER 

Clapp Eastham CO. 
107 Main St. Cambridge, Mass. 

Only $1 at Your Dealers, or Direct Front Us. 

TURN -IT RADIO SALES, Inc. 
30 Church St., 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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ricanes when issued, are broadcast daily 
from a number of Naval and commercial 
radio stations within these areas. 

The broadcasting service relative to hur- 
ricanes is very complete, as it is of the 
utmost importance that every available means 
of radio communication be utilized in order 
that warning be given instantly, just as soon 
as evidence of one of these swift and de- 
structive tropical storms makes its appear- 
ance. In order that navigation be kept con- 
stantly informed concerning a hurricane, 
warnings are issued whenever advisable, and 
contain the expected direction of movement 
of the storm center together with its loca- 
tion and such other important information 
regarding it as may be necessary. Ships are 
warned through these broadcasts and if the 
storm is a very dangerous one, the vessels 
can set a course that will take them out 
of the danger area, seek immediate safety 
in some port, or delay their sailing until 
the period of danger is past. 

Radio stations which are located along 
the coasts of the so'tthern parts of the 
United States, and on the islands of the 
West Indies, receive these forecasts and 
warnings direct from the Weather Bureau 
at Washington for broadcasting. The fol- 
lowing is a list of such stations making 
broadcasts and the time of distribution, 
using 75th meridian or Eastern Standard 
Time with its equivalent in 75th meridian 
civil Greenwich mean time (zone plus five 
time) : 

Charleston, S. C. 
Station NAO- United States Navy. 
Wave -length, 2607 meters, spark. 

Wind and weather forecasts at 10:30 
a. m. (1030). 

Savannah, Ga. 
Station NEV- United States Navy. 
Wave- length, 1806 meters, spark. 
Wind and weather forecasts at 11 :00 
a, m. (1100). 

St. Augustine, Fla. 
Station NAP- United States Navy. 
Wave- length, 2098 meters, spark. 
Wind and weather forecasts at 11 :30 
a. m. (1130). 

Jupiter, Fla. 
Station NAQ- United States Navy. 
Wave -length, 1304 meters, spark. 
Wind and weather forecasts at 11 :30 
a. na. (1130). 

Key West, Fla. 
Station NAR- United States Navy. 
Wave -length, 5650 meters, CW ; fol- 
lowed by 1460 meters, spark. 
Complete meteorological bulletin broad- 
cast at 10 :00 p. m., (2200). 

Pensacola, Fla. 
Station NAS- United States Navy. 
Wave -length, 1333 meters, spark. 
Wind and weather forecasts at 11:45 
a. m. (1145). 

New Orleans, La. 
Station NAT- United States Navy. 
Wave- length, 2607 meters, spark. 
Wind and weather forecasts broadcast 
at 11:00 a. m. (1100). 
Forecasts for Texas, Louisiana, Okla- 
homa and Arkansas are broadcast at 
10:30 a. m. (1030) and 11 :00 p. ni. 
(2200). 

Port Arthur, Texas. 
Station WPA -Gulf Refining Company. 
Wave -length, 600 meters, spark. 
Broadcasts a meteorological bulletin, 
and wind and weather forecasts for west 
Gulf of Mexico at 11 :45 a. m. (1145). 

Galveston, Texas. 
Station NKB- United States Navy. 
Wave -length, 1817 meters, spark. 
Wind and weather forecasts broadcast 
at 11 :30 a. m. (1130). 

Brownsville, Texas. 
Station NAY -United States Navy. 
Wave -length, 4997 meters, CW. 
Broadcasts a complete meterological 
bulletin of reports and wind and weather 
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cAnd naiv the 
Andrews Deresnadyne- 

successfully combines-tone quality and 
selectivity with distance and volume 

Hitherto it has been possible to purchase in 
a radio set one of two groups of qualities - 
tone and selectivity on the one hand, and 
distance and volume on the other -but not 
both. Now the Andrews Deresnadyne 5- 
tube Radio Receiving Set, using the new 
Deresnadyne Principle of the balanced 
plate circuit, for the first time successfully 
combines the two. It secures the finest tone 
and high selectivity with increased volume 
and distance. 
The tone quality of the Deresnadyne has 
never in our belief been equalled by any 
radio set on the market. It brings to the home 
for the first time a reproduction of music 
really comparable to the original. In volume 
the Deresnadyne will give anything from a 
mute tone to a volume that fills a large hall. 
It is highly selective. It will go through a 
powerful local station to reach a weak dis- 
tant station with only a few meters difference 
in wave length. This selectivity is secured by 
the remarkably low resistance of specially 
designed transformers. It secures great dis- 
tance by conserving signal strength through 

unusually close transformer coupling. The 
Deresnadyne circuit stops the oscillation 
which produces whistling and distortion in 
the plate circuit, before it reaches the grid, 
which is extremely sensitive and where all 
adjustments are very critical. It is the only cir- 
cuit which stops oscillation at its source,where 
it can be easily and efficiently controlled. 
The Deresnadyne is extremely simple in opera- 
tion and construction. There is nothing to get out 
of order. It is easy to log. You can cut off all tubes 
or change from 4 tubes to 5 by simply turning the 
switch knob. A special feature is the Deresonator. 
This simple device enables you,by simply turning 
a knob, to accentuate either tone quality or dis- 
tance as you wish. The set is handsome in appear- 
ance, with a case of solid, hand -rubbed mahogany. 

Few sets have ever received the enthusiastic corn - 
ments of radio authorities that have been given the 
Deresnadyne. Mr. Robert J. Casey, head of the 
Laboratory of the Chicago Daily News, sums up 
this opinion when he says: "It has the quality of a 
crystal and the volume of a superdyne." Hear the 
Deresnadyne at your dealer's. If he does not carry 
it write to us. 
DEALERS: Order through yourjobber. JOBBERS: 
Exclusive rights in open territory may be secured by aggres- 
sive jobbers of high standing. 

ANDREWS RADIO COMPANY 327 S. LA SALLE STREET CHICAGO 

cAndrews 
Dcresnadync 

D INE PATENTS PENDING 

Radio Receiving Set 
Trice, without accessories 

X150 
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Tubes; Q1 

Equip your Radio 
with a Protect-0- sated 
Tube . Shortcir -and ap- 
ìuicingabsolutely / proved 
will not '' blow" by Radio 

Lab- your tubes. /' News 
Radio 

guoneyee. ó / oratories. 

guarantee. LVLY Nothing else / 
like it the _, 

market. 

"Id /lave 
,,Saved 

$36 on 
ubes 
-if I'd had a Pro - ectOTube. 'what 

one Radio fan 
said when he 
blew out every 

tube in his set 
making anew 

hookup. n A7OT A 
GFUSE 

e Don -Mac Co. 
So. Desplaines St. 
pt. 5 Chicago. ill. 

and not "blow" out 
one tube! 
Shortcircuitinit abso- 
lutely *ill not' blow" 

your tubes when 
your set is equip- 
ped with a 

cca0 Tube. 
ro- 

Nothing else like 
item the market, 

Tested 
and ap- 
proved 
by Radio 
News Lab- 
oratories. Money -back 

Guarantee. 
O 

G 
t** SÍ 

NOT A FUSE 
One protects 
your entire set. 

AT YOUR 
DEALER'S 

THE DON -MAC CO. 
Dept. 5 

29 S. Desplaines St. 
Chicago. Ill. 

Ss 

you can be sure of ob- 
taining a Protect-0- 
Tube at your local 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 regarding supplies of the 
fast -selling Protect -O -Tube to take 
care of your trade. Extremely at- 
tractive sales proposition. Protect- 
0-Tubes come grouped on hand- 
some display cards, all ready for 
hanging. Advertising campaign in 
big mediums now scheduled. 

THE DON -MAC COMPANY 
Dept. 10, 29 S. Desplaines St., Chicago, Ill. 

FREE YOUR OWN Name and Address 
Printed on Thank You Cards 

Hear what YOU like. Stations are 
glad to put on, 

a numbers at your re- 
quest. We pnt Spro)al Cards that 
get ATTENTION. AEI the RAGE. 
Cards (Printing FREE) 100 -only 
1135; 200 -01.85; 300 -52.35, POST 
PAID. Order TODAY. 
MONEY REFUNDED if Not Satisfied 

] únk.you 
C"ië-09.r.-l.. 

rza,. _.......,'...k..°. J..,d ....-.,.._._....a High grade printinsg-Goodq lits 
cards -You will be DELIGHTED. 

Send order with check or money order today - NOW. 
RADIO PRINTERS, 28 Main Street, Mendota, Illinois 

HUDSON-ROSS 
Wholesale radio only. 

One of the first and still in the lead. 
Write for discounts. 

123 W. Madison St. Chicago 

"Lighting Fixtures" 
READY TO HANG 

(Direct from Manufacturer) 
Completely aired in eluding glassware. 

Send for Catalogue No. 26. 
(Just off the Press) 

Special Proposition to Dealers 
ERIE FIXTURE SUPPLY C.O. 

STATION R ERIE, PA. 

RADIO PARTS and SCREW 
MACHINE PRODUCTS to your 

Specifications -Send Blueprints or Samples 
for Quotation 

L `li/' ter 
125 Main Street, Plainville, Conn. 

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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forecasts for the Gulf of _Mexico and 
Caribbean Sea at 12 midnight (0000). 
Wind and weather forecasts for Texas 
coast are broadcast at 12 noon (1200) 
on wave length of 2255 meters, spark. 

Swan Island, W. I. 
Station US- United Fruit Company. 
Wave -length, 2240 meters, spark. 
Broadcasts a complete meterological 
bulletin and wind and weather forecasts 
for the Gulf of Mexico and Caribbean 
Sea (latest information) at 12 :30 p. nI. 
(1230) and 11:45 p. m. (2345). 
The information which is broadcast 
from this station is transmitted from 
station ';\' U of the Tropical Radio Co., 
at Yew Orleans, on a wave -length of 
3331 meters, CW, at 11 :30 a. m. (1130), 
and 11 :30 p. ni: (2330). These mes- 
sages may be picked up by any ship and 
used or repeated, if so desired, by ap- 
proval of the Tropical Radio Company 
and the United States Weather Bureau. 

San Juan, P. R. 
Station NAU-United States Navy. 
Wave lengths, 4836 meters, CW, first 
transmission at 7 :45 p. m. (1945), and 
2855 meters, spark, at second transmis- 
sion, at 9:00 p. m. (2100). 
Broadcasts complete meteorological bul- 
letin and wind and 'Weather forecasts for 
Porto Rico and vicinity. 

San Juan, P. R. (Continued). 
Station \ \TKAQ -Radio Corporation of 
Porto Rico. 
Wave- length, 360 meters, radiophone. 
This station repeats the bulletin broad- 
cast by NAU at San Juan, by radio- 
phone, in both English and Spanish, at 
9 :00 p. m. (2100). Storm and hurricane 
warnings and advices when issued. 

Guantanamo, Cuba. 
Station N AW- United States Navy. 
Wave- length, 4543 meters, CW. 

Broadcasts a complete meteorological 
bulletin (same as that broadcast from 
NAU at San Juan), at 9 :00 p. m. 
(2100). 

Hurricane warnings and advices are 
broadcast from all of the above stations 
whenever issued, and at two hour intervals 
until midnight. 

Hurricane warnings are broadcast when- 
ever issued and repeated at four hour inter- 
vals until midnight from the following: 

Guantanamo, Cuba. 
Station YAW- United States Navy. 
Wave-length, 1395 meters, spark. 

Port au Prince, Haiti. 
Station NSC- United States Navy. 
Wave-length, 2255 meters, spark. 

St. Thomas, V. I. 
Station NBB- United States Navy 
Wave- length, 1685 meters, spark. 

St. Croix, V. I. 
Station NNI- United States Navy. 
Wave -length, 425 meters, spark. 

Radio Humor 
(Continued front page 704) 

nothing. The noise reminded me of a Ku 
Klux meeting in a Texas cemetery receiving 
the results of a gubernatorial election. 1 

investigated and discovered the wherefore 
and whyfore of all this silence. The tubes 
weren't lit up. A little wood alcohol poured 
on each plate overcame this difficulty -that 
alcohol would have lit up the Washington 
Monument. Still the phones kept a disgust- 
ing silence. More investigation and the 
trouble was revealed. A peculiar odor some- 
what like Friday in a fish market full of 
untuned tuna fish was emanating from the 
spaghetti. I called in the proprietor of the 
Italian restaurant on the corner and he 
tasted the spaghetti. As they were carrying 
him to the ambulance he managed to tell 
me that the insulation was suffering from 
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Mechanical Q.ality and 
Insulation Value! 

THE mechanical qualities of Formica have as much to do with the preference of 
the 125 leading independent radio manufacturers for Formica, as its high 

dielectric strength. 

These makers want to know that their panels are not going to sag and curl, and that 
the screws and binding posts will not loosen up because the material is so elastic it 
flows out under pressure. 

They build for permanence. They want fine finish - and lasting finish. They want 
a material that will work well in their factories. And they get it all in Formica! 

This year there will be scores of sets that carry a Formica front panel, Formica base 
panel, Formica terminal strips, Formica transformer cases, Formica jack washers - 
and many other parts. That stops losses and gets more distance and volume. 

Be sure to use a Formica base panel in your Neutrodyne or Super -hetrodyne. 

Dealers: The standing of Formica as radio insulation is well known by 
most amateurs and they want it. It is a satisfactory line that moves in 
good volume. 

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

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

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

oRMICx 
Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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What a whale of a difference 
Just a few cents make!" 

-all the difference 
between just an ordinary cigarette 
and - FATIMA, the most skillful' 
blend in cigarette history. 

YOU CAN GET EVERYTHING 
YOU WANT WITH THIS SE T 

EMCO No. 340 Crystal 
Receiver EvutPM ENT :- 

provides clear, distinct, loud reception of both 
voice and music within 50 mile radius. 
Thousands in use attest their popularity. 

LEMCO RADIO PARTS 
offer more real value for the money than any 
made. Note the low prices. 
No. 250 Reflex No. 100 Broad - 

Coils $2.00 - cast Tuner ..$5.00 
No. 275 Reflex No. 340 -B Crystal 

Units, with . Receiver .... 6.00 
17 -plate con - No. 55 Knock - 
densers 8.00 down kit (2- 

No. 300 Fixed tube Hark - 
Crystal .60 ness reflex ..25.00 

No. 401 Audio No. 50 Neutroflex 
Transformer 3.50 Receiver ..50.00 

If your dealer can't supply you -send direct. 
We'll deliver C. O. D. anywhere. 

IL/ Delivered Delivered 

LEE ELECTRIC & MFG. CO. 
220 EIGHTH STREET SAN FRANCISCO, CALIF. 

Write for 
Booklet R -81 
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halitosis. To relieve its suffering I placed 
an empty listerine bottle on the bus bar. 

Then I turned the juice on. Immediately 
I blew out eighteen tubes. The one saved 
was lying on the table. I replaced the tubes 
with electric light bulbs and again con- 
nected the batteries. 

Oh boy, but she worked. The neighbors 
informed me later that the Stuperflexible 
could outsqueal any single -circuiter, past, 
present or future. It was brought to my at- 
tention that three not un- melodious pigs after 
hearing my set squeal hari -karied themselves 
from envy. At any rate I picked up KGO 
at 3 :37 and lost them at 3 :39 when the 
man next -door went to bed. After a period 
of long, patient waiting at 5 :26 I picked 
up the phones which had fallen off the table 
and at 5 :41 I received the milkman. But 
everything comes to him who waits. My 
ashcan had waited a long long time and it 
was finally rewarded at 6 :13 when it re- 
ceived the Stuperflexible. 

Sincerely signing off, 
OS W ALD. 

OUR LOCAL LISTENERS 
By L. SPENCER 

(A serious subject made the more effective by 
the introduction of humor.) 

The question of whether broadcasters and 
broadcasting is appreciated is in the main, 
answered. Every broadcast station can show 
with pride thousands of letters from radio 
fans all over the country. 

But, what do the local fans think of their 
station? Ask any studio manager and his 
answer will surprise you, "Verily a prophet 
is without honor in his own country !" 

The writer, through the friendship of a 
studio manager, succeeded in getting first 
hand information on this interesting subject. 
The studio manager appointed us telephone 
operator for .a night, impressing us with 
the fact that we would be representing the 
station and, therefore, must be as courte- 
ous as a politician three days before elec- 
tion day, when dealing with the fans. 

We were immediately carried on the wings 
of imagination to the position of a benevo- 
lent benefactor to the world at large; we 
thought of how we were comforting the 
sick, bringing beautiful music into the homes 
of -those who had never before had the 
pleasure of real good music, etc., etc. Alas 
for such anticipation of the grateful public! 

The program for the evening had been 
advertised in all local papers for a week 
previous, giving full details as to artists, 
time, and name of the selections to be ren- 
dered. There were bedtime stories from 7 

until 7 :30, followed by an hour of classical 
music, an intermission of half an hour and 
dance selections by a jazz band. The zero 
hour approached and we began to feel some- 
what excited by the prospects that our imag- 
ination had supplied, taking our place at 
the switchboard with a radio receiving set 
by our side equipped with head phones, we 
anxiously awaited the opening announcement 
and our first call. 

Brr, Halloo iss 'at station O. G. B. ?" 
Using our most dulcet tones we informed 

the speaker that it was. 
"Say what time ya on ?" 
Ha, we thought, this poor mortal cannot 

read. So very gently we replied, "Seven 
o'clock until ten." 

"All right, I just wanted to make sure." 
CLICK (hung up). 

Brrr, "Halloo iss 'at station O.G.B. ?" 

What ? surely not another, once again, but 
not quite so sweetly, "Seven until ten." 

"All right, I just wanted to know." 
At this we began to think that perhaps 

the newspapers had omitted our program. 
Seizing the evening edition we hastily 
scanned the Radio Program column, and 
with a sigh of relief we read, "Station 
O.G.B. Transmits Varied Program To- 
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Marshall stat 
Exact Size 
Cut of the 
Marshall-stat 

iii 
Do You Want to Hear 

More Stations? 

ADVANTAGES 
of the Marshall -Stat 

Requires only one hole in panel. 
Can be inserted in hole from which 
old rheostat is removed. 

Vernier all the way -but only 
one adjustment to make. 

Only twoterminals. Connections 
cannot be made incorrectly. 

Can be used with any tube or 
combination of tubes. 

Compact in size. (Note full size 
cut above). Takes up very little 
space. Can be fitted anywhere. 

Working parts entirely enclosed 
in nickel- plated chamber. 

Knob can be replaced with the 
knob of your set. Only one special 
screw (furnished at nominal extra 
charge) needed to make change. 

Discs made of specially- treated 
material which is the result of years 
of experimental and research work 
by radio and electrical engineers. 
Are absolutely uniform through, 
out. 

Mechanical construction and 
proportions of discs are such that 
breakage is impossible. 

Price $1.75 

Getting more stations with the equipment which you have is 
largely a matter of adjustment on your tubes. 

Then why not use the smoothest accurate -adjustment rheo- 
stat you can get -the Marshall -stat? 

You will find in the Marshall -stat a means of obtaining any 
desired adjustment with absolute precision. The Marshall -stat 
varies the resistance, not step by step, but smoothly, continu- 
ously, and uninterruptedly from zero to maximum. 

The Marshall -stat provides vernier precision throughout 
its entire range. Yet, there is only one knob to manipulate -no 
troublesome double adjustment to make. 

It brings new stations to your receiving set and clears up for 
you the stations which you hear only occasionally and at those 
times indistinctly. 

Without having to drill additional holes, any one can install 
Marshall -stats in his receiving set, whether it is home -made or 
factory made. And wherever Marshall -stats are used, the 
pleasure and fun of radio are enormously increased. 

MARSHALL ELECTRIC COMPANY 
3235 Locust Boulevard Saint Louis, Missouri 

Send for Old Man 
Ohm's descriptive 
folder on the Mar- 
shall-stat. 

THE IDEAL RHEOSTAT FOR ALL TUBES 
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ii 
What a Difference: 

ARE you having trouble with your set -is 
your reception ruined by distortion, by 

"frying" noises -can you get only local sta- 
tions ? 

Do these two simple things. - Replace your 
present grid leak with an Electrad Certified 
Leak of the proper resistance, and put an 
Electrad Audiohm across the secondary of 
your audio transformer. 

Stations you never before heard will come 
in loud and clear as a bell. Crackling, frying 
sounds will disappear as if by magic. 

Electrad parts are on sale by most all good 
radio dealers. If your dealer cannot supply you 
order direct, giving name of your local dealer. 
Certified Grid Leak, 50e. Audiohm, $1.50. 

ELECTRAD, Inc., Dept. H. 
428 Broadway, New York 

MAKERS OF 
Hydrogrounds, Glass Grid Leaks, Variable Grid Leak and 
Condenser Combined, Grid Leak Mountings, Lightning Ar- 
resters, Aerial Outfits, Fixed Resistance Units, Indorarial. 
Lamp Socket Antenna, Variohm, Lead -In, Resistance 

Coupled Amplifier Kits, Verni Tuner. 

ELECTR2 INC. 

LEARN THE CODE AT HOME 
"Just Listen-The Omnigraph will do the teaching" with the 

OMNIGRAPH 
THE OMNIGRAPH Automatic Transmitter 
will teach you both the Wireless and Morse 
Codes -right in your own home - 
quickly, easily and inexpensively. Connected 
with Buzzer. Buzzer 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 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. i 
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night," and giving full details ; we were in- 
terruptèd by, Brr, "Say ya on yet ?" 

At this our tone was somewhat frigid as 
we repeated, "Seven till ten." Our reply 
was followed by an ear -splitting CLICK 
as the gentleman hung up. By this time 
our idea of a grateful public had suffered 
some radical changes. 

Glancing at the clock we saw it was 
almost seven o'clock, putting on the phones 
we heard the announcer say, "This is Radio 
Station O.G.B. Our bedtime story tonight, 
children, is entitled What Billy Meadow - 
mouse said to -" Brr, Brr, Brr, "Hallo 
is this station O.G.B.? Say ya on yet ?" 
Sneaking as one who has reached breaking 
point of temper, we replied, "Yes, since 
seven o'clock." 

The party at the other end of the line 
seemed to doubt our statement as he re- 
marked in an aggrieved tone, "Well, I can't 
hear ya." Immediately our spirits rose, here 
was a chance to demonstrate our radio 
knowledge and earn the gratitude of at least 
one fan. With the manner of a doctor 
enquiring as to the sypmtoms of a patient 
we asked, "What kind of a set have you 
got ?" 

The fan at once launched into a detailed 
description of how he became interested in 
radio. His brother -in -law who knew a man 
that once knew an operator on a steamer 
got the directions to build a "Radio" direct 
from the aforementioned gentleman, he said. 
This would never do, we puzzled our brain 
to think of some method to stem this rapid 
flow of words. Finally, 

"What seems to be wrong with your 
set ?" - 

"Well, I can hear you, but not as loud 
as usual." 

Smothering a groan we suggested he look 
over his batteries, and call us later, and to 
ourselves we added, "Very much later." By 
this time the classical portion of the program 
was being given and we managed to hear 
a few bars. But the telephone buzzer 
sounded once more, "Is 'at O.G.B.? Why 
do you force that highbrow stuff on us, 
why don't ya play `Last Night on the Front 
Stoop' ?" Oh, Death, where is thy sting? - 
is this the grateful public that the radio is 
educating to the better things in life, but 
we answer, stifling our personal feeling, 
with : 

"I'm sorry you don't care for the pro- 
gram, but there will be dance music later 
on." 

Then - 
Brr, Brr, "Hallo, say will you please ask 

the man next door to us to stop playing 
his Victrola, we can't hear a thing on our 
radio ? His number is Bozo 4235." 

After explaining that we had no control 
over the man next door the party hung 
up, but in a nasty manner said, "All right. 
if ya don't want us to listen to your old 
concert, we won't, see." CLICK. 

By this time we were wondering if there 
were anybody in the whole city who liked 
our efforts. We were also getting afraid 
to answer the phone at all, our head ached, 
our tongue was dry, we were completely 
disillusioned, we- Brr, Brr, "Is 'at 
O.G.B., well listen here, you're rotten, what's 
the matter with ya, I get a squeal in the 
music every once in a while, why the dash 
dash don't you leave it alone when its all 
right ?" 

We tried to explain that, most likely, in 

his vicinity a set was oscillating and caus- 
ing this effect, but- 

"Nothing of the kind, say, what do ya 
think I am? Say, I built this set myself, 
I know what I'm talking about, it's your 
rotten station." CLICK. This was, we 
thought, the last straw. A couple more calls 
like that and we would leave for parts un- 
known, the ungratefulness, the egotistical at- 
titude of the public as a whole filled us 
with hate, the- 
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Send for 22 -page illustrated 
book giving latest authentic 
information on drilling, wir. 
ing, assembling, and tuning 
the Model L -2 Ultradyne Re- 
altor. 

ti LTINWI2E 
The Improved 

SUPERHETERODYNE 
MODEL L -2 

"Modulaiion Sjsiem"-Pluc Recjenereìiion 
THE new Ultradyne, Model L -2 surpasses all conceptions of sensitivity 

and selectivity- represents the peak of Super- Heterodyne engineering 
kill. 

To the "Modulation System" which has previously made the Ultradyne 
famous, regeneration is added in Model L -2. The result is ultra- sensitivity, 
never before thought possible. Oscillations can be controlled and infinitely 
weak signals regenerated and heterodyned through the radio frequency 
amplifier. 

Selectivity is so high and amplification so strong that distant stations 
can be tuned in through local stations and put on the loud speaker. 

This use of regeneration 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 Signal Corps Laboratories, since his 
perfection of the "Modulation System" which is used exclusively in the 
Ultradyne Receiver. . 

The Model L -2 Ultradyne compels so complete a revolution in all 
previous ideas of Super -Heterodyne performance, that you can only compre- 
hend its unusual selectivity, sensitivity, volume and range by operating this 
wonderful receiver. 

Write for descriptive circular. 

50c PHENIX RADIO CORP., 3 -7 Beekman St, NewYork 

i 

Ultradyne Kit 
Consists of one lose loss tuning coil, one low loss oscillator coil, 

one special low loss coupler, one type 'A" Ultraformer, three 
type "B" Ultraformers, four matched fixed Condensers. 

The Ultraformers are new improved long wave frequency trans- 
formers, especially designed by R. E. Lacault, Consulting Engi- neer of thi. 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 un- hrokan. 

$30.00 
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MüRAD MA 20 

Turn your switch 
and gei Cuba or Seattle 

It is no trouble at all for a person in Dallas, Texas to pick up either Seattle 
or Cuba with a Mu -Rad MA -20 ! Mr. K. H. Wiggett in Sherbrooke, Quebec got 
Los Angeles and "heard them perfectly." 

The amazing thing is, the Mu -Rad MA -20 does this without any batteries. 
Just hook it up to your electric light socket and you are in touch with the continent. 

The Mu -Rad is so easy to operate ! It will select stations with such rare 
delicacy that even a person with no knowledge of radio whatever may get any 
desired program that is in the air quickly and easily. 

As for tone quality, the Mu -Rad must be heard to be believed. Get prepared 
for the Christmas programs. Write for literature on Mu -Rad receivers and 
proof of the amazing results owners get. 

LABORATORIES, INC. 
cflsbury Tar%,`.NewJersey 

Prices Smashed! 
Quality Not Sacrificed 

Here is real battery 
quality, guaranteed to you, at 
prices that will astound the en- 
tire battery- buying public. Order 
direct from factory. Put the Dealer's 
Profit in your own pocket. You actually save 
much more than half, and so that you can be 
convinced of true quality and performance, we 
give a Written Two -Year Guarantee 
Here is your protection! Noneed totakeachance. 
Our batteryis right -and the price is the lowest 
everrmade. Convince yourself. Read the prices! 
Special 2 -Volt Radio Storage Battery, $3.75 
Special 4 -Volt Radio Storage Battery, 6.00 
6 -Volt, 60 Amp. Radio Storage Battery, 7.00 
6 -Volt, 80 Amp. Radio Storage Battery, 8.00 
6- Volt,100 Amp. Radio Storage Battery, 9.50 
6 -Volt, 120 Amo. Radio Storage Battery,11 -50 
6- Volt,140 Amp. Radio Storage Battery,13.00 

We ask for no deposit. Simply send name 
and address and style wanted. Battery will 
be shipped the day we receive your order 
Express C. O. D., subject to your 
examination on arrival. Our 
guarantee accompanies 
each battery. We allow 5% 
discount for cash in full 
with order. You cannot 
lose! Act quick. Send your 
order today -NOW. 

Arrow Battery Co. 
1215 South Wabash Ave. 
Dept. 6 Chicago, Ill, 
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RESISTANCE 
COUPLED 

AMPLIFICATION 
The tone quality from a Davey. Re- 

sistance Coupled Amplifier is the 
most perfect known to the radio art. 

The Davey. Resisto- Coupler, illus- 
trated, greatly simplifies the construc- 
tion in building up one of these dis - 
tortionless amplifiers. 

Sold everywhere -$1.25 
Ask your Dealer for the "DAVEN 
RESISTOR MANUAL" -a practi- 
cal hand book on Resistance 
Coupled Amplification. By Zeh 
Bouck. 

Price 25 cents 

DAVEN RADIO CORPORATION 
"Resistor Specialists" 

11 Campbell St., Newark, N. J. 

Radio News for November, 1924 

Brr, Brr, "Oh, is this station OGB? 
Well, I just called to tell you how much I 
am enjoying your concert, and would you 
please ask Miss D, S. O'Prano to repeat 
her number ?" 

Would we? Would we? We would ask 
the entire company to repeat every number 
several times if we got three calls like that. 

We suffered a slight change of heart 
after this. Maybe we were hasty to judge 
the entire audience by a few, and no doubt we- Brr, Brr, Brr, "Say, ÿa on yet ?" 

It is ever thus, "YES, seven till ten." 
Hoping that we might get another encour- 

ing call we held the telephone expectantly, 
knowing the first part of the program was 
nearing the end. 

Brr, Brr, Brr, "Say, when a ya gointa 
give us some real Jazz ? I'm sick a all 
these Eyetalian guys' music." 

In a ten below zero tone we answered, 
"At nine thirty" 

We put on the radio phones in despera- 
tion just in time to hear the announcer say, 
"We are now standing by until nine o'clock 
when the dance portion of our program be- 
gins." 

Now, we thought, we shall enjoy a short 
rest. But no, decidedly no. 

Brr, Brr, "Say, ya on yet ?" 
"Not until nine thirty." 
"What's on the program ?" 
"Dance music by Kabozo's Jazz Hounds." 
"Aw gee, I don't vanta hear no darn 

Jazz, why don't ya give us some opera 
sometimes ?" 

Explaining very gently that we had just 
concluded the classical portion of our pro- 
gram the speaker continued, 

"Well, why don't you put it in the pa- 
pers ?" 

"It was published in full, in tonight's edi- 
tion of the 'Bugle.' ' " 

"Well, I didn't see it." CLICK. 
Before we had time to think again - 
Brr, Brr, "Hallo, is that station OGB? 

Could you please tell me what station JOG 
(a small station about 1,000 miles from our 
city) is transmitting tonight ?" 

No, we could not, we advised looking in 
the radio section of some of the papers, 
but received as an answer 

"Gosh, don't you know anything ?" 
CLICK. 

What we thought of the radio public can - 
not be written, it was impossible to at- 
tempt to- 

Brr, Brr, "Say, can you tell me what is 
meant by four hundred meters ? Does that 
mean that the station can only send for 
about half a mile ?" 

Once again we took heart, once again we 
would perform the duties of a radio oracle. 
Starting to explain that four hundred meters 
meant wave -length and had nothing to do 
with distance in miles we were interrupted 
by, "What deya mean, wave -length ?" 

"That is the wave the station transmits 
on." 

"Yeh? what deya mean ?" 
"The distance from the peak of one wave 

to the peak of the next." 
"Yeh ? All right, thanks." 
We admitted to ourselves that this ex- 

planation seemed lacking in clearness and 
vowed that at no time would we consider 
a position as an instructor, no, not even an 
instructor of "How to answer the telephone." 

We could hear the Jazz Band tuning 
up in the studio and looking at the time, 
found that we had five minutes before nine - 
thirty. We spent this time in hoping that 
maybe the dance fans of the radio world 
might appreciate what we had to offer. 

Putting on the phones we heard the an- 
nouncer say : 

"This is station OGB. The first number 
on our dance program is entitled `Who's 
Crazy Now,' played by Kabozo's Jazz Band 
under the direction of I. M. Kabozo." 
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Turn your spare time into money 
by assembling ACMEFLEX KITSETS 

-^K;.. 

ACM EFLEX ^T 
(7.) 17- 

MILLIONS of radio sets will 
be purchased this year. 

Many of them will go into the 
homes of your neighbors. 

There are lots of people who 
would like to have a radio set but 
haven't the time or think they 
don't know how to build one. 
Look around your neighborhood 
and you'll find them, a busy busi- 
ness man who would have a 
radio set if he could find some- 
one to build it, or perhaps a lady 
without men folks to help, and 
to whom radio seems mysterious 
but very desirable. 

The Acmeflex Kitset model S 
has all the necessary parts except 

A set that 
you can 

put together 

tubes, batteries, loud speaker 
and cabinet to make a complete 
set as good as anyone's. 

It uses the famous Acme Re- 
flex circuit. 

Only one tuning dial, every- 
thing on a loop and loud speaker. 

Only two tools are required to 
put it together and they're in the 
kit. Complete instructions, no 
soldering to do, no workshop or 
technical knowledge is required. 
We have done everything but 
assemble the set. 

Make one yourself so you can 
demonstrate it. 

Write to Acme for more infor- 
mation. Address Dept. 70. 

ACME APPARATUS COMPANY 
Transformer and Radio Engineers and Manufacturers 

Dept. 70, Cambridge, Mass 

ACME ~for amplification 
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Wait's 
io 

Catalogue 

Write for your FREE copy 
We want you to have a copy of Ward's new shows complete everything in Radio equip - 

Radio Catalogue. 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. 

Montgomery Ward 86 Co. are Headquarters You may as well profit by the savings it offers. 
for everything in Radio. And this Catalogue Address our house nearest you: Dept. 2 -R 

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. 

MontgomeryWard s 

&CQ 
The Oldest Mail Order House is Today the Most Progressive 

Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth 

e RESA S 
TONE Adl)YNE 

7/ie set with the 
Jone 4fdulatoì' 
-4Y.Y:.iGzY:Y-Y:Y:. 

R E SA S . 
112 Chambers St., NY. C. 

$78 
A Very Powerful 

5 TUBE SET 
IF you are a lover of music perfectly 

reproduced then you have been 
waiting for the RESAS TONE -A- 
DYNE, the only set built with a Tone 
Modulator, which enables you to vary 
the tone strength to suit your tastes. 

No longer is it necessary to listen to 
a blaring loudspeaker. 
Every TONE -A -DYNE carries a one 
year guarantee. 

Write for interesting Booklet R.B. If 
your dealer is t nable to supply you write 
us direct. 

Dealers -Interesting Proposition. 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 

Radio News for November, 1924 

We told oùrselves sympathetically that we 
were rapidly approaching the crazy stage. 

We listened to the jazz for a short time, 
a very short time, for - 

Brr, Brr, "Would you please ask the Jazz 
Band to play, 'We are all out of Strawber- 
ries ?" 

We would, and at the sanie time asked, 
"How was it coming through?" 

"The music is fine, you won't forget to 
ask them, will you ?" 

We assured them we would not. 
Brr, Brr, "Say, when are you signing 

off?" 
"About ten o'clock." 
"Is that so, well, let me tell you that the 

horrible noise you are transmitting annoys 
me greatly, and Station XYZ is transmit- 
ting a wonderful lecture on 'Why you should 
be kind to June Bugs,' and I can hardly 
hear a word the lecturer says, so just shut 
off that row until he's finished." 

We tried to tell this lady that we had 
our regular schedule and must keep to it 
and that there were other people who cared 
for music more than June Bugs. This ex- 
planation only poured oil on the flames of 
her wrath, "Well, listen here, young man, 
let me tell you that I think that you and 
your station are a disgrace to the city." 
CLICK. 

Oh, if we could only meet that lady face 
to face, what we'd say to her, to think that 
a lecture on June Bugs 

Brr, Brr, "Hallo, your concert is just 
lovely, ask the orchestra to play their last 
number again, will you ?" 

By this time we had reached a. state of 
bored indifference, so we answered wearily, 
"We will, thank you." 

How many years had we sat at this 
switchboard? It seemed it must have been 
some time in the dim past when in all our 
youth and innocence we had thought of the 
wonderful time we were going to have. 

Brr, Brr, Brr, went the telephone. Should 
we answer it? We picked up the receiver 
anyway. 

Hallo, is that OGB ? Gee, that's great 
jazz you're giving us tonight, do you think 
they'd play 'Home Again' as an encore ?" 

We thought they might and thanked the 
fan. 

We were longing for the magic words, 
"Signing Off," as much as the woman of the 
June Bugs. Another ten minutes and we 
would be free. Putting on the radio phones 
we listened to the last number and soon 
afterwards the welcome words, "Signing 
Off. Good -night." We staggered away 
from the switchboard and, as the raven, we 
quoth, never more. 

Remember that radio is not entirely elec- 
trical and that there are humans who are 
doing their best for your entertainment. If 
you don't care for the program don't kick. 
There are others who do and you can always 
shut off your set and go to bed, the broad- 
casters can't. 

LONG MAY THE WAVE WAVE 
RADIO INSTRUCTOR : "What is the aerial 

for ?" 
STUDENT : "To let people know you have 

a radio set." 
RADIO INSTRUCTOR : " - hat is a loud 

speaker for ?" 
STUDENT : "To keep the family awake." 
RADIO INSTRUCTOR : "What are the phones 

for 
STUDENT: "To flatten one's ears. "- 'Tar- 

vin Schmidt. 

LITZ ADMIT IT 
"What kind of wire is always in the aerial 

of a wrecked ship ?" 
"Dunno, Om." 
"It's stranded, my boy, stranded."-Jack 

Brout. 
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APEX 
AUDIOTRONS 

The Tube with 
Three Years of 
Successful Service 
to the Radio 
Industry 

PRICE 
$4.00 

"Sound Perfection" as is always built into the APEX tube is the reason 
why they have outlasted so many other tubes on the market three years 
ago and today still rank with the very finest the market affords. 

That we have thousands of satisfied users in every corner of the United 
States who use only Apex Audiotrons is reason enough to prove that they 
can always be depended upon to give ample volume, clear tone and long 
service. 

APEX AUDIOTRON GUARANTEE 
All Apex Audiotron tubes are guaranteed, and Dealers, as well as the manufacturers, 
will make replacement on all tubes that prove unsatisfactory in any way. The only re- 
quirement is that the tube must not have been burned out. 

Order All Tubes by Type Number 
Type 201 A -5 volts, .25 amperes . . $4.00 

Amplifier and Detector 

Type 199 -3 -4 volts, .06 amperes ... $4.00 
Amplifier and Detector 

Type 12 -1 1/z volts, .25 amperes ... $4.00 
Platinum Filament- Amplifier and Detector 

Type 200 -5 volts, 1 ampere $4.00 
Detector Tube 

Type 199A -3 -4 volts, .06 amperes . $4.00 
Amplifier and Detector -Standard Base 

Type 202 -5 watt oscillator $5.00 

CAN BE PURCHASED FROM EVERY DEPENDABLE DEALER. 

RADIO TUBE CORPORATION 
671 BROAD ST., NEWARK, N. J. 
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What good is 
a good battery -n 
TODAY you might buy the best 

battery in the world. And yet 
within a week or two would come 
the chance to neglect it. 

Harm follows when batteries need 
recharging - and don't get it. 
When you have to send your bat- 
tery away for recharging, the 
temptation is to drain it for every 
bit of juice it contains. This ruins 
batteries. It costs you clearness, 
volume and distance. It spoils 

Model 00 $ES 
Charges any 

type of 
A battery 

many pleasant evenings by the 
battery quitting suddenly through 
your trying to get just one more 
night on the air. 

The Unitron Battery Charger 
makes this all unnecessary. The 
cost of charging is only about a 
cent an hour. Attached to your 
battery over night once a week, 
it keeps your set performing per- 
fectly all the time. 

It is quiet. You can't hear it 
three feet away. It requires no 
adjustment of any kind and it is 
simpler to operate than the simp- 
lest radio set. The Unitron is 
fully guaranteed, and mail orders 
receive specially careful attention. 

Send for the Story: 
"More Stations on the Speaker" 

Model 0 $30 
Charges A and 
B batteries and 

automobile 
batteries 

FOREST 
ELECTRIC COMPANY 

Pioneer Manufacturers of 
Industrial Current Rectifiers 

New and Wilsey Sts., Newark, N. J. 

Adv. by PICARD -SOHN, INC. N.Y. 

DEALERS: Write for Our 

RADIO- RED -BOOK 
The Catalog that Helps You Sell 

THE FASTEST SELLING 
LINES OF HIGHEST -GRADE RADIO 

ZENITH CROSLEY 
Freshman - Masterpiece 
ACME - BREMER -TULLY - BALDWIN - 

BURGESS - CARTER - CROSLEY and 
FIFTY OTHERS OF 

The BEST and BEST - SELLING RADIO 
If you are not one of our regular DEALERS 

write today for our catalog and discounts. 

WE HELP YOU SELL RADIO 
Our catalog has features that help you sell 

and contains the fastest selling lines of radio. 
Send us your name for our catalog -the Radio 
Red Book -and Trade Di_count List. 

WILLIAMS HARDWARE COMPANY 

RADIO DIVISION 
Distributors 

110 -120 Vermillion St., STREATOR, ILL. 

Jones Multi-Plugs are 
supplied for panel or 
bracket mounting. Also 
(as illustrated below) 
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 be plugged in wrong. Prevents burning out 
tubes or shorting batteries. 100 percent foolproof. 
Enables anyone to connect your set with - safety. 
Standard on Zenith, workRite and many other lead- 
ing sets. Jones Multi- Plugs, complete for panel 
mounting, $4; for bracket mounting, $4.50. Bind- 
ing Post type, $5.00. Carried by all jobbers. If 
your dealer isn't supplied, state his name when 
ordering. Folder free. 

Pat. Applied For 

HOWARD B. JONES 
616 S. Canal St. Chicago 

Radio News for November, 1924 
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LooP Antenna 
Transmission 

(Continued from page 681) 
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in mind, design the loop for a fundamental 
not above one - fourth or one -half the wave- 
length of the signal to be received. 

Assuming that wave -lengths of 200 meters 
and below are to be received, the loop 
should have a large area and not over three 
or four turns of wire, preferably No. 18 
D.C.C. wire or better some copper ribbon 
or stranded cable. This will give it a low 
resistance and distributed capacitance. Also, 
the directional characteristics will be much 
sharper than if the loop is made smaller 
with a greater number of turns. 

If these points are kept in mind, no trou- 
ble should be encountered in constructing 
an efficient loop for receiving. Should the 
reader deem further details necessary, he is 
advised to consult the article written by 
R. H. Langley in the July issue of RADIO 
NEWS. 

The advantages of loop antennae employed 
for transmission are their sharp directional 
characteristics, their small linear dimensions, 
and their efficiency when operating on low 
wave -lengths. These are all factors in which 
the amateur is much interested at the 
present time. Why, then, does he not 
make and encourage experiments along these 
lines with the loop antenna as a radiator? 

III,II.III,I I,IIII I,,..1,I.Ilm..mmnllllllllllIlllllllml.,.l..,,...1......11,l.,,,ll.,llll ., ,. ., , 
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What Vacuum Tube 
Curves Dean 

(Continued from page 699) 
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beautiful sweep of enormous size. If the 
grid current is one microampere at zero 
volts the grid curve would cross the center 
line .432 in. or rather less than % in. from 
its base. The backlash kink would be re- 
presented by a curve coming .0432 in. below 
the line, or about half the thickness of the 
standard spacing washer used in variable 
condensers ! If we wish to carry the ex- 
periment rather further by drawing on the 
same scale a current- consumption curve for 
the filament of the tube we shall have to 
make our center line 12,000 yards or nearly 
seven miles in length. 

THE EMISSION CURVE 

The last curve of importance is the emis- 
sion curve, which helps us to determine the 
correct filament potential at the normal 
plate voltage of the tube. To take this 
curve we proceed as shown in Fig. 7, con- 
necting the grid and plate together, and 
placing a milliammeter in the "B" battery 
circuit. The arrangement shown, of course, 
produces a condition such as will never 
occur when the tube is used on the receiving 
set, for it is unlikely that the grid will, at 
any time, be more than two or three volts 
positive at the outside. Our object is, how- 
ever, to collect and pass through the mil- 
liammeter the largest possible proportion of 
the whole number of electrons emitted by 
the filament. It is usual to work to an 
entirely arbitrary figure of five milliamperes, 
taking this as the desirable emission under 
these conditions. When we have found a 
filament potential which gives a total emis- 
sion of five milliamperes for a receiving 
tube at a reasonable plate voltage, we may 
take it that this is the correct filament read- 
ing for the tube, and that it will function 
well on the receiving set with the rheostat 
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THIS WONDERFUL 
WIRE IS THE ONLY 

AERIAL 
WHICH CAN STAND 
THE RIGORS OF 
THE ARCTIC. 

READ THIS AND BE CONVINCED 

Extract from the ' Wireless Weekly." June 25th, (924. 

THE ALGARSON ARCTIC EXPOSITION. 
ELECTRON WIRE IN THE ARCTIC 

A good deal of public interest has been aroused by the _llgarson Expedition from the Thames for 
the Arctic Circle. After the work is finished in the Arctic, THE VESSEL WILL RETURN DIRECT 
ACROSS THE ATLANTIC TO NEW YORK IN NOVEMBER. 
Their destination is a point some 200 miles from the Tole. She is a small vmsel of 23 tons, and 
there was some difficulty in erecting the aerial. She Possesses two mists between which it was 
quite impossible to string the aerial in the usual position, because her saik would have 
fouled it. A downlead between the two mast heads was entirely ruled out by the arrangement of the 
rigging. The only possible Position for the span of the aerial was itetween the masthead and a point in 
the bow, the aerial being of the twin type with f foot spreaders. The only possible paint from which 
the dowulead could be taken proved to be the upper end of the aerial, and a most difficult problem arose 
As to how this was to be brought down to the level of the deck. It could not Ire brought in the obvious 
manner straight down the mast, because it would hare interfered with certain of the running rigging, and 
the only possible route for it proved to be down the steel ratlines, no doubt a very undesirable 
method, but the only possible compromise in the circumstances. Even after the arrival upon deck. 
the lead had to follow a somewhat devious route for some distance along under the bulwarks, and 
then across the deck, and through a skylight. Since a great part of the route of the dowmleatl 
was liable to be wetted by spray at any time, and also to be submerged at intervals by seas breaking 
inboard, the question of the type of wire to use for this and for the aerial itself, whose lower 

extremity eras liable to similar treatment, was naturally a serious problem. Remembering the corro- 
sive action of sea water, it was obvious that an extremely durable form of insulated wire was neces- 

sary, led to the choice of ELECTRON, the Cable now being sold by The New London Electron Works. 
Ltd. ELECTRON wire has great m echan °cal strength and rerstance to corrosive influences, AND USED 
FOR THE WHOLE OF THE AERIAL AND THE DOW N LEA D.- Extract from the "R'irele,s W-eeàly," 
.tune 25th, 192,1. 

THE SECRET OF "ELECTRON" WIRE 
\Viceless experts agree that the ether waves flow only on the surface or skin of the conductor 
which carry them. Therefor, aerials which consist of several small wires stranded together 
are more efficient than a single wire of thicker gauge. 
It is also an established fact that SILVER is the finest conductor, closely followed by TIN. 
Silver is not only too expensive to use generally as an aerial, but for many technical reasons 
it is impracticable. On the other hand, Tin, an expensive conductor, four times the value 
of copper, lends itself admirably, because it can so easily he coated on other wires of the 
necessary strength and durability, and therefore fulfils the purpose of a perfect conducting 

'I'he secret of Electron Wire is tlurt each separate strand of wire is scientifically 
coated with a skin of pure tin. Enthusiasts who are using "Electron" Wire in all parts of 
England and America report wonderfully clear results with either crystal or tube sets. The 
ether waves penetrate the protected a verings, all incoming signals being held. Suspend 
"Electron" Wire where you will, lead direct to the set (no separate lead -in required), use 
"Electron" Wire for earth, and a greatly improved reception will be the result. 
EXTEND YOUR 'PI-IONES or loud -speaker to any part of the house or garden with "Elec- 
tron" Wire, which being insulated with vulcanized rubber, no further insulation is necessary. 
You may allow it to touch anything anywhere, indoors or out-of-doors, in perfect confidence. 
"Electron" Wire has no equal at ten times the price. 
"Electron" Wire is ideal for all kinds of Indoor Aerials, Loop Aerials, etc. There is plenty 
of scope for experimenting. Try every possible way of erecting, and quite likely Bonne new 
arrangement will be found fetich will be of great help to others. The set should he as near 
as possible to the aerial. Lead in at right angles in one continuous length. 

The (C ó ö_ ESTA AE °à: 100 
i 

50 f t. and the Best in theWorld. s 

1 

1 

If you cannot get Electron Wire from your 
local dealer, send us his name and address 
and $2.50 direct to us and we will send 200 ft., 
sufficient for a complete aerial, lead -in and 
ground with copper terminals fixed ready for 
immediate erection. 

Expressage or postage paid 

P r i c e s 
for larger 
quantities & 
on original 
drums upon 
application 

SPECIAL POINTS TO REMEMBER. 
No troublesome accessories. No Insulators. No special ground wires. 

Independent lead -in- lead -in tubes, hooks, etc., are all unnecessary. 

J. ROSS COLLINS 
Telephones: 5564 and 5565 FRANKLIN. 

THE AERIAL 
SIMPLY 
HANGS 
FROM ROOF 
OR WINDOW 

IDEAL 
FOR 

LOOP AERIAL. 
No further Insulation necessary 

I INDOOR AERIALS "Electron" Wire has been used 
with great success; Round the Picture Rail; Round the 

I Cupboard Door; Parallel across the Room; Along the 
I Corridor; Round a Fire Screen, and almost everywhere. I 
1 ,1 

349, BROADWAY 
NEW YORK CITY 

Cables I " Enactment, New York." Telegrams f 
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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, 
everything built into 
set. No outside loop, 
no aerial, no ground 

required. 
Size of Case 8" x 10" 
x 18 ". Weighs only 
27 pounds complete. 

Easily Carried. 

duality Radio 
Exclusively 

Established 1918 

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. 

Reasonabl Priced Write for Free illustrated circular fully 
y describing Telmaco Acme Receiver. 

Complete Telmaco 64 page catalog containing 20 circuits in blue and 
describing the best in radio sent postpaid for 10c. 

Dealers! making request on heir busine sdstationery. 
fide dealers 

Radio Division 

TELEPHONE MAINTENANCE CO. 
29 South Wells Street Dept. B Chicago, Illinois 

New 
Radio Catalog 

GENERAL RADIO C9 
Cambridge, Mnst,.JSA 

Ask your dealer or write us for 
our new radio catalog. It contains 
complete description of instruments 
for use in all popular receiving 
circuits. Free on request. 

ISMIGI 

The Ideal 30 K -C 
Transformer 

GENERAL RADIO CO. 

CAMBRIDGE,MASS. 
PRI 

Type 271 
M. F. Transformer 

The Type 271 transformer was designed spe- 
cifically for amplification of medium frequencies, 
and is not merely an adaptation of a radio or 
audio frequency transformer. 

In superheterodyne sets four of these instru- 
ments give excellent results without a tuned in- 
put or output transformer. 

Price $5.00 

\1 _ GENERAL RADIO C? 

it. 
Cambridge, 

l 9 
'Mass. Cambndge.Mass. 

U.S.A. I 
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so adjusted that the voltage across its fila- 
ment is at this figure. In taking the curve 
we adjust the filament voltage first of all 
to a rather low value, and then take a set 
of readings, raising the plate voltage pro- 
gressively by 10 volt steps. The curves in 
Fig. 8 are those obtained from an oxide 
coated filament tube the filament of which 
was adjusted successively to potentials of 
1.5, 1.6 and 1.8 volts. It will be seen that 

MP21L 11% 
n111M111111111111 15111 1111 
11110111111111111111111 1111ESEiM111 II611 11I1I11IL rEII n 
111E11111111111111111111 /I/I 
111%/11111111 

11 r 11/11111111 1/ lf['á'ifiíí 
0 90 ZO 30 90 50 60 70 10 

Fig 8. Emission curves of a tube obtained 
with different Marnent voltages. 

at 1.5 volts the desired figure of 5 milliam- 
peres is not reached at all. The raising of 
the plate voltage from 40 to 70 volts pro- 
duces only a slight rise in the emission ; in 
fact, with 30 volts on the plate the curve 
begins to bend round showing that we are 
approaching the maximum point. With 
1.6 volts on the filament things are better. 
We do reach 5 milliamperes, but the curve 
begins to bend rather sharply with the 
plate about 25 volts positive. By raising 
the filament potential to 1.8 volts we ob- 
tain a very much better curve which shows 

-20 -15 =10 -5 0 S 

Fig. 9. The grid volts divisions are the same 
size as the milliampere divisions, giving the 

impression of a flat curve. 

us that we can obtain a steadily increasing 
emission as the plate voltage is raised to 
70. 1.8 volts may, therefore, be taken as 
the correct filament voltage for the tube 
under test. 

SOME PITFALLS 
We have rightly had drummed into our' 

heads both in radio books and in articles 
on tubes that a straight "steep" grid volts- 
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Where Price and Quality Meet 

ti 

Leader Tubes 
Banish the thumpy noises that spoil 
reception; give wonderful volume 
and clarity. The success of your set 
often depends upon the worth of your 
tubes. Can be used Qi 

either as a detector eP 
or amplifier. Ship- 
ping charges paid. 

1.29 

At the Atlas Radio Stores you get genuine parts, of the finest 
quality- bought direct from the makers at the lowest possible prices. 
The great buying power of our six big retail stores and wholesale 
and mail order departments guarantees the lowest prices: And we 
share this saving with our customers. Send for our big complete 
catalog. The items listed here are only a few of our bargains: 

CWE PREPAY ALL TRANSPORTATION CHARGES) 

POPULAR CIRCUIT KITS at Rock Bottom Prices 

Atlas 
Broadcasts 
In these "sparks on the 
air" we offer 5 extra spe- 
cials. They are unequalled 
in low price and high 
quality. 

Cabinets 
Fine cabinets solidly built. Dark Adam 

mahogany finish. Hinged tons. Front 
rabbeted to take panels. Panels not in- 
cluded. Prices. are transportation paid. 
Panel Inside Dimensions Price 
Size High Wide Deep Each 

687" 5'1" 61/2" 7" $1.90 
2.40 08101/2" 5 /o" 10' 7" 
2.55 7x10" 61/2" 

Oih" 
2.55 7x12" 01/2" 111/2" 7" 

7x14" 63/2" 131/2" 7" 3.15 
7x18" 6W' 17%" 3.40 
7x21" 61/2" 201/2" 3.80 
7x24" 63/x" F-" 4.30 
7x26" 61/2" 251/2" 5.45 
9814" 81/2" 131" 10" 3.50 

12814" 111/2" 133/2" 10" 3.95 
12x21" 111/2" 201/2" 1t" 5.00 

"Bakelite" Radio Panels 
Look at our very low prices on this fine 

quality material. Cheaper than hard rub- 
ber panels which are worth much less. We 
supply genuine Bakelite. Machines well 
without chipping. \\'on't warp. Water- 
proof. Highest mechanical and dielectric 
strength. Polished black finish. can be 
sanded in oil. All prices prepaid. 
Panel Size 1/2" 3/16" 1/2" 
inches thick thick thick 

6x7 
6x10?. 
7811 
7x10 
7x21 
7821 
7826 
9814 

12814 
12821 

$0.50 
.81 

1.33 
1.73 

2.00 
2.37 

1.80 
2.37 
3.57 

$0.84 
1.05 
1.68 
2.22 
2.60 
2.92 
3.20 
2.30 
2.92 
4.20 

51.10 
1.68 
2.71 
3.45 
5.05 

3.51 
4.73 
7.08 

Rubber Compound Panels 
A special compound having a rubber 

base. Smooth, finely polished finish. 
Easily drilled or cut without clipping. 
Does not warp. Perfect iisula tor for 
radio use. Smooth. clean edges. 

Thickness 5/16 ". Size given is in 
inches. 

-7810 $0.70 7818 $1.33 
781° .85 7821 1.60 
7x11 1.03 7x24 1.90 

Crystal Detectors 
For Reflex and Other Circuits 

CD9I Freshman $1.29 
CD92 Gold Grain Mounted .95 
CD93 Erie Semi -fixed .80 
CD94 Erla Fixed .80 
Cn95 Grewatd .96 
CD96 Browmlie 1.85 

Phone Plugs 
Carter 2 -Way $0.90 
Premier 2 -Way .85 
Carter 1 -Way .42 
Sure Grip 2-Way .55 
ATLAS 2 -Way .45 

Acme Radio Frequency 
Transformer 

1 well known quality product. 
Works on wave lengths of 200 to 
550 meters. Clear, sharp amplifica- 
tion without noises or distortion. 
Perfectly shielded and adapted base 

panel mounting. r 
buy 

or 
good buy at {M,l 

We pay postage and 
express. 

KAR Acme Reflex 
Everyone knows the popularity of 

the Acme Reflex Kit. due to its 
great power and its simplicity. This 
kit contains absolutely all parts and 
material for building the Acme Re- 
flex 4 Tube Long Distance Receiver, 
including Loop Aerial and complete 
panel: No soldering necessary. 
Special at $59.95 

(Cabinet extra) 

1 Tube Ultra Audion 
This 1000 mile range set is very 

popular with beginners. Set is 
complete, including cab- 
inet; without tube, bat- 
teries or aerial; full 
blueprint instructions - 
very simple. 
KUA 1 tube Ultra 

Audion Kit. 
Complete 

$7.95 

Bremer -Tully Vernier Condenser 
Finest grade genuine Bakelite end 
condenser, perfect mechanical con- 
struction, 23 plate. Used for balanc- 
ing circuits and generally elim- 
inating noises and distortions. 

$ 
4 Prepaid Shipping 

Charges. 

Erla Reflex Kits 
These kits are made up of material pro- 

duced by the makers of the Erla Reflex 
Sets, the Electrical Research Laboratories. 

They are absolutely- complete in every 
detail, even including drilled panel. 
All screws, connectors and bind- 
ing posts are in these kits. The 
only tools necessary to produce a per- 
fect operating set, so far as the quality of 
the parts have to do with it, are screw- 
driver and pliers. No soldering necessary. 

Choose the size set you want and send 
in your order. 
I< EO One tube Kit, Erla Reflex 
Complete $19.75 
KET Two tube Kit, Erla Reflex 
Complete 29.95 
KETT Three tube Kit, Erin Reflex 
Complete 39.65 

(Cabinets extra) 

Bremer -Tully Condenser 
CI I 11 plate .00025 ofd. $2.25 
C23 23 plate .0005 ofd. 2.45 
C43 45 plate .001 mfd. 3.35 

5 Tube Bremer -Tully Nameless 
Circuit 

This is the new circuit that is proving 
so marvelously popular because of its 
power, range and clearness. Our lit of 
this receiver is absolutely complete in 
every detail with the new style B. T. 
transformer. If you want a powerful, yet 
simple receiver, you should build this one. 
KBT 5 Tube Bremer -Tully Circuit 

Complete $39.50 
(Cabinet extra) 

Standard 
Loud Speakers 

A selection of all the bet- 
ter speakers on the mar- 
ket is offered here: 
Music Master $28.95 
Magnavox 113 26.95 
Magnavox $14 19.95 
Atlas 17.95 
Brandes 7.95 
Standard with genuine Nathaniel 
Baldwin unit 6.95 

Head Sets 
The ones found most popular. 
llrandes- Superior, 2000 ohm $4.65 
Brandes -Navy 6.25 
Genuine Nathaniel Baldwin 9.45 

Panel Mounting Variable 
Condensers 

High - grade condensers guaranteed me- 
chanically and electrically perfect. Sturdy, 
heavy aluminum alloy plates perfectly 
spaced to insure smooth, even, reliable ca- 
pacity. The vernier style has one sepa- 
rately controlled plate which permits of 
the finest tuning. 

Regular Style 
CR3 3 plate $0.52 
CR5 5 plate .95 
C R 13 13 plate .00025 mfd. 1.05 
CR23 23 plate .0005 mfd. 1.20 
C R43 43 plate .001 mfd. 1.40 

Vernier Style 
Including Dial and Knobs 

CV14 14 plate .00025 mfd. $2.25 
CV26 26 plate .0005 mfd. 2.55 
CV4G 46 plate .001 mfd. 2.75 

Vario- Couplers 
VC2 Pioneer All Bakelite $3.95 
VC4 180° Standard 2.65 

Atlas Phones -3000 Ohm 
Highly sensitive, perfectly matched, 
capable of recording from any dis- 
tance in clear, mellow tones. These 
standard and nationally known phones 
are priced at a 

$ 
A 

great saving t o v{ 
y o u , Prepaid 
Charges. 

.25 

"B" Batteries 
Atlas super -quality, l o n g 
life, full voltage. 
221/2 volt, small .95 
221/2 volt, large, variable. 
tans, 161/2 to 221/2 volts 145 
45 volt, large, all taps 2.85 
Eveready. 
221/2 volt, large, a 1 I 
taps 1.70 
45 volt reg. large, all 
tans 3.10 
"C" batteries .50 

Genuine 
Radiotron Tubes 

\\'D11 

U 

WD12 

'3.49 UV199 
V201 

UV201A 

Berwick Loud Speaker 
Sets a new standard of clear repro- 
duction without any distortion; un- 
breakable horn, 241/2" high, 101 /z" 
bell. Adjustable unit for loud and 
soft. This gracefully curved loud 
speaker enhances the beauty of 
the set and 

$7.95 ornates the home. 
Express charges 
prepaid. 

Variometers 
VII Pioneer $3.95 

1.95 V I3 Wood 

Atlas Super Quality 
"A" Batteries 

Guaranteed 24 Months 
6 volt 80 amps. $10.45 
6 volt 100 amps. 12.75 

Univernier Dials 
U D4 Black and Sil- 

ver $1.05 
U D6 Mahogany and 

Gold 1.25 

Units 
Genuine Nathaniel Bald- 
win $4.65 
Morrison 4.29 
Western Electric 8.95 
Music Master 7.95 

CThese are just a few bargains from our big stock. Write for complete Fall catalog. FREE 
% 

ATLAS RADIO STORES, 345 -F S. Clark St -, Chicago 
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L-CaNTa 
TRADE MARK 

Loud Speaker 
PRICE 
DELIVERED 

FREE TO 
YOUR DOOR 

You can only buy the BEL -CANTO direct from Us -the Manufacturers - 
We save you these three profits - Distributor - Jobber - and Dealer 

FIBRE HORN- ADJUSTABLE UNIT 

ANOTHER BEL-CANTO TRIUMPH 
The New BEL -CANTO Head Set -As Accurate as a Watch 

The New Bel -Canto Head Set is the only Head Set in the WORLD which Eliminates the 
uncomfortable Head Band. 

The combined weight of the complete set less than 6 ounces. 
The units of this new Head Set are only 7/16 of an inch in thickness and 2% inches in 

diameter. The resistance of each unit is 1100 Ohms. 
From your dealer or direct from us Price $6.50. 

GUARANTEE 
Money back any time within 
ten days if dissatisfied. We 
further guarantee to the pub- 
lication carrying this adver- 
tisement that each and every 
speaker will be sold on the 
above terms and the instru- 
ment will be exactly as offered 
in this issue. 

Call at o u r Factory. 
Send us your check or 
money order, or pay 
postman $10. Prepaid 
to any part of the U. S. 

and possessions. 

Bel -Canto Manufacturing Co. 
BENSEL -BONIS CO., INC. 

General Office and Factory Dept. A. 
872 Broadway, New York City. Tel. Vanderbilt 8959 

Get Stations You 
Never Got Before 

WITH 

E-TO ON 
(EASY TUNE) 

Radio Dials 
Smooth easy move- 
ment, no back lash, 
no cogs or gears. 
Simple to put on. 
Take off your old 
dial, slip on an E- 
Z-Toon and tighten 
the set screw. A 
dial ratio of 50 to 1 

gives you vernier 
adjustment never 
obtainable before. 
Ask your dealer. If 
he can't supply, 
write us. 

3 inch, $2.00 
4 inch, 2.25 

Write for illus- 
trated folder 

E -Z -TOON Radio Co. 
3234 W. Washington St., Indianapolis, Ind. 

Cut 
$495 L C. SMITH 

No. 8 "Silent Smith" 

You 
Save 

$55.so 

You can save $55.50 on a Model No. 8 L. C. SMITH - 
the genuine "Silent Smith "; or you can save $60.00 on a 
Model No. 5! 

Like New in Looks and Service 
Both are literally like new! Guaranteed for 5 years. Each 

has all latest improvements. Standard keyboard; 84 char- 
acters. Ball bearing shift, carriage and keys; two -color 
ribbon, etc. No. 8 "Silent Smith," in addition, is SILENT. 
It has the newest decimal tabulator. 

30 -Day Free Trial- Satisfaction Guaranteed 
Try either model 30 days. If it does not please you in 

every way, send it back at our expense and we will refund 
every dollar you have paid. Send post card for full details. 

Cut Prices on All Standard Makes 

LINeOI1N TYPEWRITER COMPANY 
r1CCOR8owaran 

America's Leading Independent Typewriter House 
Dept. 16B, 298 Broadway New York City 

Radio News for November, 1924 

plate current curve is one of the things 
that we must look for in a tube. Those 
who examine curves are, therefore, apt to 
be led astray by - their shape, not always 
realizing that you can make any curve into 
a steep one by decreasing the size of your 
grid volts division and increasing the size 
of those representing milliamperes. Makers 
naturally wish to do the best for their own 
products, and for this reason you will gen- 
erally find that the curves which they give 
do not err in the direction of gentleness in 
their slopes. A cursory examination of 
the two sets of power tube curves given in 
Figs. 9 and 10 will probably give the im- 
pression that the latter are by far the 
steeper. But if the two are looked at with 

Fig. 10. Here the milliampere divisions are 
four times the grid volts divisions which gives 

the appearance of steep curves. 

care it will be seen that the grid volts divi- 
sions of the former are the same size as 
the milliampere division, while the milliam- 
pere divisions in Fig. 10 are four times the 
size of the grid volts. For this reason the 
curves in Fig. 9 appear to be much flatter 
than those in Fig. 10. If, however, the two 
are drawn out to the same scale, it will be 
found that the truth is precisely the reverse 
of this. Both are curves of power ampli- 
fiers of great efficiency. It will be seen 
that good audio frequency amplification 
may be expected even with 100 volts upon 
the plate with the tube the curve of which 
is shown in Fig. 9. The grid bias required 
in this case will he five volts negative, and 
there will be no distortion since the curve 
is quite straight between zero and -10 volts. 
We shall do better still with 300 or 400 
volts upon the plate, for here we have abso- 
lutely straight lines and we can apply a 
grid biasing potential of 15 volts or more 
which will entirely eliminate the flow of 
grid current even if the tops and bottoms 
of the waves to be dealt with represent a 
rise and fall of eight volts above or below 
zero. The second tube, the curves of which 
are shown in Fig. 10, will function well with 
200 volts on the plate and a negative grid 
bias of 10 volts. With a plate voltage of 
400 we can apply 30 volts negative bias to 
the grid, thus cutting down grid current 
and effecting great economy in the "B" 
battery current without undue loss of signal 
strength. 

Though it is impossible in one short 
article to go fully into the question of tube 
curves, it is hoped that enough has been 
said to give readers a good indication of the 
information about any tubes which they can 
obtain from a careful inspection of their 
various curves. The curves usually pub- 
lished by makers are those showing the 
effects upon plate current of varying grid 
potentials at different plate voltages. Most 
manufacturers, however, will supply other 
curves if asked to do so. In conclusion, 
every user of tubes should make himself 
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litigfridtaibt Attiaittiattil 

for scientific 
tube tuning 
With the new and improved FIL- KO -STAT 
you get a battery switch that fits the 
FIL -KO -STAT mounting screws. This 
switch -"at your finger tips " -enables 
you to turn the current "on'.' or "off 
without disturbing the FIL -KO 
STAT'S adjustment and it dis- 
tinctly signals "on" or "off". FIL- 

KO -STAT is the only radio rheo- 
stat enabling you to get maxi- 
mum reception, bringing in 
stations you never heard be- 
fore and cutting out tube 
noises. It lengthens tube and 
battery life and permits in- 
finite adjustment of any type 
tube in any hook -up. It's un -, 
conditionally guaranteed. 

FIL-KO -STAT 
S(IFNTITICAILYCORR[CT RADIO RHEOSTAT 

with Battery 
Switch 

to eliminate 
leakage losses 
You lose many DX stations through 
leakage in the antenna circuit. Make 
sure all radio impulses reaching the an- 
tenna reach your radio set. The FIL -KO 

Lightning Arrester will help you, because 
it's "Umbrella" shield keeps 
dust, rain, etc., from the mois- 
ture- proof, hermetically sealed 
Bakelite insulation and pre- 
vents partial grounding of the 
antenna. And what's more 
the FIL -KO- ARRESTER carries a 

guarantee that's virtually an 
added insurance policy. You 
get positive protection for $1.50 

FILKO -LE 
SCIENTIFICALLY CORRECT 
V y).. B OI.ID LEAK. 

individually calibrated 

FMK SCIENTIFICALLY CORRECT) 
RADIO LIGHT'NING,ARRES 

With the 
$100 
Gu4rrcrnte 

In Canada 
$2.75 

I 

for correvi 
grid bias 
Unless the grid potential is 
precisely correct, incoming 
radio frequency impulses will 
be "blocked" FIL -KO -LEAK is 
the only variable grid leak 
that you can set for a specified 
resistance and adjust for best results. 
Each one is hand calibrated and doubly 
checked over the operating range for all 
tubes -% to 5 megohms. FIL -KO -LEAK is 
not affected by atmospheric conditions 
or wear. Markings are read through 
panel peep -hole. Table mountingbracket 
furnished. And it's unconditionally 
guaranteed for service and accuracy. 

FIL KOfSWI'i'CH 
SCIENTIFICALLY CORRECT 

"A" BATTERY SWITCH 

Simple 
Marty 
Sure 

50Ç 
In Canada 70c 

In Canada 
`$2o5 

improved 
reception 
Send 2c postage for our free 
booklet "Improved Radio 
Reception Through Scientific 
Tube Tuning." Tells about 
vacuum tubes, how to control 
them to get more DX, greater 
volume, etc. Write to Dept. RN 1124: 

3 A 

FIL -KO- SWITCH is made of non- magnet- 
ic metal. Wiping contacts, entirely 
insulated from the nickeled brass hous- 
ing and knob, assure sharp, clean "make 
and break." Scientifically correct to 
avoid current leakage and added capacity. 
And unconditionally guaranteed. 

::.. .:. 

'-`ifkt:tEilft:-httiiiaiifftvgn`tft ̀ -irto In FibK(lRS `MN Ittrietitel" 
DISTRICT SALES OFFICES 

SAN FRANCISCO 648 HOWARD ST. 
SEATTLE - 101 SPOKANE ST. 

Address All Mail to Dept. 55 -1124, Harrisburg 

MADE AND GUARANTEED BY 

INSTRUMENT 0) 
HARRISBURG - PENNSYLVANIA. 

DISTRICT SALES OFFICES 
NEW YORK 342 MADISON AVE. 
CHICAGO MANHATTAN BLDG, 
ST. LOUIS 915 OLIVE ST. 
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A. Guaranteed Transformer 
with clear tone, undis- 
torted reception, wide 

Gtr.A } range and large volume 
- ROTH in appearance and operation the L Halldorson Audio Frequency Trans- 

former is one of the finest procurable at any 
price. It gives clear and undistorted recep- 
tion through the whole range of audio fre- 

ts m< quencies, together with fine tone and large 
volume. 

The Halldorson is neat and compact. The 
leads are protected and soldered to the bind- 
ing posts, which are Bakelite insulated. The 
core is of the highest grade silicon steel,with 
air gaps to prevent distortion. The mounting 
standards are rugged and nickeled. The core 
is protected by a lacquered shield of phos- 
phor bronze. Coils are of No. 40 enameled 
copper wire. A combination of the finest 
materials, workmanship and technical skill. 
It adds to the performance of any set. 

Every transformer is rigidly tested and Price inspected before leaving the factory, and is 
guaranteed to give satisfaction. 

Ratio 
/ 4:1 $4.00 

2at1 
$4 l 5 

Ratio $ 4 C ]j Haildorson 
Write for literature p4 Ça f orfer 

THE HALLDORSON COMPANY, 1772 WILSON AVENUE, CHICAGO 

MODELN Super -Six Reflex 

Jimpldfythe MODfßNmay! 

Melt 

... 7TiTn il 
;mmioanvuua urtnnnnnnnnn f-ilüi _l 

1111111111111P. 

Illll illll 

The Set You Will Eventually Build 
Large size wiring diagram and list of parts nec- 
essary to build this set sent on receipt of 4c 
in stamps. 

The Modern Electric Mfg. Co., Toledo, Ohio 3TOtEDO 
. 

S 

POCKET RADIO. Get the Little Giant 
Radiophone. Remarkable invention - 
scientific, sensitive, compact, beautifully 
embossed instrument to fit the coat poc- 
ket or vanity case. Completely wired, 
including tuning coil, terminals and 
crystal. No batteries required -good 
range--easily tuned. Can only be used 
In 40 -mile range of Radio Station. 
Order Now! Send $2.00 each or money 
order and we will ship prepaid to any 
place in U. S. Agents wanted. 

& M RADIO CO., 6422 Greenview 
Ave., Chicago. III. 

EtgCiRICpA D IOSDEDERINGIRON 

Send $2.00 now forthin regular $2.50 unIOn, ONLY postpaid anywhere in U.S.A. Write foe Big Free 
tt dio Catalog. Atwood -King, Inc., Dept.H.l l §POST PAID 163 W. Washington St., Ch,cago. 

TALA..)0C) nti5, 
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familiar with curves, for he then knows 
exactly what he is doing when he varies 
grid or plate potentials, moves the slider of 
the potentiometer, or adjusts his grid bias- 
ing battery. There is a great deal more 
pleasure in working systematically than can 
be found in any sort of hit or miss methods. 

11111,111111111111111111111111111111111111111.111111111,.' .,1,:::11111111111111.I1111.117111" 

Multi -stage Radio 
Frequency Amplification 

( Continued froda page 690) 

1.1111 1 1111 11 11111111 , 1111 a 1111111.1,L 

cuits. In the latter case, of course, if we 
increase the wave- length of the tuned plate 
circuit above that of the grid circuit to 
any appreciable extent, the tube will cease 
to function as a radio frequency amplifier, 
whereas in the case of the Fig. 8 or Fig. 9 
circuits, large increases in the plate induct- 
ance do not prevent the tube acting as a 
radio frequency amplifier, and the so- called 
aperiodic inductance may be used to couple 
two tubes together, although it is true the 
degree of amplification is not large. 

Fig. 9. The plate -filament capacity of the 
vacuum tube is represented by C4 and the 
distributed capacity of the plate coil L2 by 

C2. 

The main point I desire to bring out here 
is that the fact that there is no variable 
condenser in the plate circuit of the tube 
does not mean that there is no tendency for 
the tube to oscillate -a very commonly ex- 
perienced phenomenon in connection with 
the ordinary regenerative circuit where an 
aperiodic tickler coil is coupled to a tuned 
grid circuit for increasing signal strength. 
If a certain size of tickler coil is used, the 
coil and the capacities mentioned form an 
oscillatory circuit which may be tuned to 
the same wave -length as the grid circuit. 
Under these conditions the receiver will be 
difficult to operate and may oscillate without 
there being .any direct magnetic coupling 
between the tickler coil and the grid coil. 

In the case of the radio frequency ampli- 
fier where there is a tendency to self -os- 
cillation, it is equally important to avoid 
self -oscillation due to a so- called aperiodic 
coil in the plate circuit being actually tuned 
to the same wave -length as the grid circuit. 

When using the Fig. 9 type of circuit 
and using the inductance L, as a means 
of coupling the tube V to a succeeding tube, 
it is undesirable to have the coil L2 smaller 
than the coil necessary to produce a natural 
wave -length in the plate circuit equal to the 
wave -length, to which the grid circuit is 
tuned. It is better to have the coil larger 
so that the natural wave- length of the plate 
circuit is greater than the wave -length of the 
grid circuit. These considerations, however, 
do not apply in the case where a radio fre- 
quency transformer is used to couple one 
tube to the next. 

THE CASE OF RADIO FREQUENCY 
TRANSFORMERS 

Radio frequency transformers generally 
have either the primary or secondary wind- 
ings tuned, and sometimes both. 

If the primary winding, i.e., the one in 
the plate circuit, is tuned, the tube will have 
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WESTINGHOUSE 
RADIO 

,.A;, "B" and «C,. 

BATTERIE S 

THE COMPLETE LINE 
Three types of "B" batteries, all in handsome, one piece crys- 

tal glass cases. They are easy to fill and easy to charge. They 
have long life and ample capacity. Made in three sizes, giving 
you a wide range of capacities to suit the requirements of your 
set whatever it may be. They are noiseless, steady and always 
reliable. They are rechargeable and, therefore, economical. 

"A" batteries in glass cases for 2, 4 and 6 volt tubes enable 
you to have the advantages of the glass cased "B" batteries for 
your filament battery also. The Westinghouse line also includes 
several sizes of 6 volt "A" batteries in one piece composition cases 
which will not crack, leak or rot like the old time wooden cased 
batteries. Capacities for every set from a one -tube "blooper" to 
the largest "dyne." 

The 6 volt "C" battery in a one piece glass case can be tapped 
off to give you 2, 4 or 6 volts. Small, compact and rechargeable, 
this little battery gives you storage battery advantages for your 
"C" batteries also. 

Sold by radio dealers and by Westinghouse Battery Service 
Stations. 

WESTINGHOUSE UNION BATTERY COMPAN'V 
SWISSVALE, PA. 

Canadian Distributor 
CANADIAN WESTINGHOUSE CO., LTD. 

Hamilton, Toronto, London, Ottawa, Montreal, Moncton, Halifax, Winnepeg, 
Calgary, Edmonton and Vancouver. 
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Stanclaà-d of.Se1°Ydce 
%a° bolli 3II433'atdd old 

customers 
® 

ifieaew 
LtJi?WIG HOMMEL 

BURDING 
is a monument to Radio 

Jobber Service - 
It is the culmination of years of ceaseless striving to better 

serve HOMMEL dealers. 
Our new, home, with its added facilities and advantageous 

location, will enable us to co- operate with our dealers even 
more intensively than heretofore. 

ROMMEL has always interpreted "jobber service" from 
the point of view of the dealer. All consumer inquiries re- 
ceived from their national advertising are promptly forwarded 
to the HOMMEL dealer in that territory. 

Only the most reputable lines of radio equipment are car- 
ried, and all radio apparatus is sold 100% through dealers - 
we do not compete with our dealers in any way. 

Now is the time for you to tie up with a wide awake radio 
jobber. Check up your requirements today- there's going to 
be a radio shortage again this year get in on the ground 
floor now and be sure of ample stocks and deliveries by 
aligning yourself with the HOMMEL organization. 
Write for your copy of HOMMEL Encyclopedia of Radio Apparatus 256 -S 

not only tame au ni fior, 
but the nane ofa service 

WHOLESALE EXCLUSIVELY 

Lun# . 
929 PENN AVENUE DñlliiE PITTSBURGH, PA. 

SUPER-HETERODYNE 
WHEN you build with RECEPTRAD 

parts you eliminate guesswork; you are 
certain of results. RECEPTRAD Parts for the 

super- heterodyne, ultradyne, and other circuits requir- 
ing long wave radio frequency amplification are as 
nearly perfect as the best engineering skill can make 
them. 

Your Dealer sells these RECEPTRAD Parts 
1 Oscillo Coupler (SW21) $6.00 
1 Tuned Filter Coupler (H34) 7.50 
3 RF 1716 Transformers. Each 8.50 
1 Audio Transformer (AT3) 5.75 
1 Audio Transformer (ATX) 5.75 
2 ByPass Condensers lmf (G1000). Ea 1.50 

The Greiff Super -Het Manual, with photos and com- 
plete Blueprints of the 8 tube super $1.50 

FREEComplete Blueprint No. 7 of the G Greiff 8 Tube Super if you send 
your dealer's name and address. 
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all the same tendencies towards self- oscilla- 
tion as the fundamental tuned plate circuit 
illustrated in Fig. 1. The same applies in 
the case where both the primary and second- 
ary. windings of the radio frequency trans- 
former are tuned. 

While, however, the primary winding is 
untuned and the secondary is tuned, quite 
a different state of affairs exists, and this 
method of coupling is one which can be con- 
sequently recommended. 

A typical amplifying circuit in which 
these conditions obtain is illustrated in Fig. 
10. We here have in the plate circuit of the 
tube the primary L, of the radio frequency 
transformer L L,. In this circuit the 
coupling between L, and L, is variable, and 
a variable condenser C5 is connected across 
the secondary L, for the purpose of tuning. 

Fig. 10. The variable values L3 -C2 compose 
a tuned oscillatory circuit; this figures in the 
control of the value of the plate coil L2. 

Let its first consider the state of affairs 
when L, is at right angles to L, and there 
is no effective coupling between the plate 
circuit of the tube and the tuned circuit L C_. The circuit, which now ignores L 

resolves itself into the arrangement of 
Fig. 9, and the same conditions apply. If 
the coil L, is small there will be no tendeney 
whatever for the tube to oscillate ; if, how- 
ever, the coil L, is of such particular size 
that when its own self- capacity and the 
self -capacity of the tube are acting across 
it, the wave- length to which it is tuned is 
equal to the wave- length to which the grid 
circuit is tuned, then the tube will probably 
oscillate. If, however, the coil L, is made 
larger than this critical value of inductance, 
then once again there will he no trouble 
from self- oscillation of the tube. This point 
has to be noted in the design of suitable 
radio frequency transformers. 

These transformers may either consist of, 
say, two honeycomb coils variably coupled, 
or the commercial article in which the coupl- 
ing between the two coils is fixed. As the 
design work in radio frequency transformers 
has already been performed, the experimen- 
ter is not likely to be concerned with the 
present discussion, except from the techni- 
cal interest standpoint. If, however, it is 
proposed to use two honeycomb coils as 
the transformer, thes theoretical considera- 
tions have a very practical importance be- 
cause, if the experimenter uses, say, a No. 
100 or 150 honey -comb coil as the primary of 
his radio frequency transformer when receiv- 
ing stations on the 300 to 500 meter wave- 
band, he may wonder why it is that the tube 
is so unstable ; he will probably find that 
by using a No. 75 honey -comb coil as the pri- 
mary, his troubles will disappear and the 
reasons are those here stated. 

Assuming, then, that the coil L, is not 
of the critical size, we will proceed to the 
consideration of what happens when L, is 
brought up close to L_ No matter how 
close the coupling between L, and L pro- 
vided the circuit L, C, is not tuned to the 
same wave- length as the grid circuit, the 
tube will not oscillate. 

If, however, the circuit L, C, is kept 
tuned to the same wave -length as the grid 
circuit, then, as L, is brought closer to L, 
the tendency to oscillate will increase with 
the tightness of the coupling. Here again 
is an effect which many experimenters do 
not fully appreciate. It is not possible to 
regard the two windings L, and L, as en- 
tirely separate ; it is not possible to say 
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I ;VOLUME 
D QUALITY 

with ONE TUBE 
Self-Tuned Radio Frequency Transformers 

-Wound to Suit the Tube 

OUT of a year of many experiments and numerous failures to achieve in a 

practical instrument the theoretical possibilities of broad -tuned Radio 

Frequency Amplifiers, has come a simple but far- reaching discovery. Radio 

Frequency Transformers can and must be adapted to the characteristics of the 

particular vacuum tube whose grid voltage they supply., That truth -with 
All- American scientific research and All- American precision manufacturing 

-has made radio history. 

SELF 'TUNED RADIO FREQUENCY TRANSFORMERS have arrived -and All - 

American, naturally enough, has brought them. Never before has an instru- 

ment been built which will amplify so effectively, over the entire radiocast 

range, as will the new All- American Types R -199 and R -2111A. Together 

with the new Type R -140 All- American Universal Coupler, they have made 

possible a net, standard of efficiency in Radio Frequency and Reflex receivers, 

As an example of this, we offer ALL 

AMAX ,JUNIOR (1 Tube) and ALL -AMAX 

SENIOR (3 Tube). Both are AllAmerican - 
'coupled throughout, and both exemplify the 
new standard of performance. 

Build an ALL -AMAx -using the complete 
panel scheme and wiring plan shown in 
your KEY Boon -and you will never go 

back to an ordinary reflex set. Distance 
and power are yours! 

All-Americans- Precision -Made for Reliability 
Sold by all the Better Dealers 

Frequency 

.fransEortners 

Au 
"0.1,0,0o-coo 

for 
ReliaRl,2 4.50 

Audio ,.AUA . ç 

Ratio 3to 1 . ' R.13. 4.7- 
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$lant. AUA rice for Quality 
Y at any dable Set 
passed dDeQ` aVe,rrans£orraer tion an 

áistottion 
L011é fication a°d7 000 met á0 

ot ríißb p 
at 4 000 ÇÓ R.110. $6. 

(5 ao 1bands ilocycics) 

..t-r T"1» 
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ra n.tb a OThrnStsa ße or 

Fot To 3 4lamc 'xs R-30. $6.00 

1n utType 
Output Type 

An absolutely 
newkind of book 
-immensely 
valuable to both 
beginner and 
expert. 

- "" - ALL -AMAX 
JUNIOR and 
'SENIOR; also 
many other 
good hook-ups. 

RAULAND 
MFG. CO. 

2646 Coyne st. 
CHICAGO 

Pioneers in the Industry 

Sentforl0 
cents, coin 
or stamps. 

ua =T 1 

AL, TPiVA 
.iKI 

^'. 

_Larest- Seilin6 Trans.l'ormers in the lVorld 
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I E AT H Radiant 
Non -Dielectric Condensers 

Micrometer Geared Vernier 
Ordinary adjustments reduced by sep- ' 

arate geared adjustment to hair- 
breadth distinction. We guarantee 
the Heath Vernier Condenser to be 
more highly selective than any ver- 
nier condenser employing a vernier 
device which actuates ALL of the 
plates. ,w.. . 

Permanently FLAT Plates 
The well -known Heath process of stamp- ing rotor plates to lasting flatness, 
!bakes the new Heath a permanently 
satisfactory instrument. 

DIELECTRIC losses reduced to insignificant minimum as required by the latest 
circuits. All- metal -only enough dielectric material to properly insulate rotor 
from stator elements. Smooth, true -running shaft, like the jewel movement in 

a watch. Contacts independent of bearings -pigtail connections ensure NO LOSS 
EFFICIENCY. Equivalent series resistance of only 0.1 ohm and a phase difference 
of less than one minute. 

PRICES FOR VERNIER CONDENSERS 
With Without 
Dial Dial 

No. I2AV -12 Plate $5.00 $4.35 
No. 24AV -24 Plate 5.50 4.85 
No. 44ÁV- - 44 Plate 6.50 5.85 

Plain types in all sizes 

Ask Now -for Heath Sockets and Dials 

HEATH RADIO AND ELECTRIC MANUFACTURING COMPANY 
206 FIRST STREET, NEWARK, N. J. 

Canadian Distributors: Marconi Wireless Telegraph Co., of Canada, Ltd. 

for 
RELIABLE 

RADIO 

RESULTS 

Always 
Ready 

Saves Time 
and 

Annoyance 

Protects 
Your 

Battery 
$1.50 
each 

Reliable 
Radio Battery Filler 

No longer does the radio fan take all 
the joy out of radio by making him- 
self a slave to tedious, sloppy bat- 
tery- filling methods. The Reliable 
Battery Filler, holding a half gallon 
of distilled water, does the work in 
one -tenth the time and does it safely, 
accurately and quickly. 
For "A" and "B" Storage Batteries 

RELIABLE 
MICRO -AIR 

CONDENSER 
Formerly sold for $1.00, now only 60c 

Balance up your entire set -get sharper tuning -eliminate 
that disagreeable howl and yowl with the Reliable conden- 
ser, the perfected little device which has done more than 
its share for the good of radio. Finest adjustments are 
made with the sliding sleeve, which locks into place so 
that balance is always maintained despite jars and vibra- 
tions. 

Price, including mounting, 60e each 

RELIABLE AUDIO FRE- 
QUENCY TRANSFORMERS 
A precision instrument with 
the manufacturers' conscience 
fully demonstrated in its Prac- 
tical use. Positively elim- 
inates leakage of magnetic 
flux and confines eddy cur- 
rents. Permits use of any 
ratio with any tube. 
Price ....$4.50 and $5.00 

RELIABLE BATTERY TESTER 
Take specific gravity readings with full assur- 
ance and safety. Easily read -easily cleaned. 
Drains quickly. Price $1.00 

Reliable Air Core Tuned Radio Transformer. Especially recommend- 
ed for accuracy of winding and perfection of balance. Sold in sets 
of three. Price $6.00 set 

THE RELIABLE PARTS MFG. CO. 
2819 Prospect Avenue Cleveland, Ohio 
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that because the coil La has been so chosen 
that the tube will not oscillate that the pres- 
ence of the circuit L, C2 will not alter the 
condition of affairs. 

As a matter of fact, the looser the coup- 
ling between L, and L3 the more separate 
do the two sets of circuits become and the 
mutual effect is less. On the other hand, the 
tighter the coupling between L, and L3' the 
greater will be the effect of the circuit L, 
C2 on the plate circuit of a tube. - 

As the coil is brought closer to L, the 
plate circuit of a tube and the circuit L, 
C, merge together and the. extreme case 

would be where the coil L, was wound di- 
rectly over the inductance L2. From an 
electrical point of view, the two windings 
might readily be replaced by a singlé wind- 
ing which, of course, would result in arriv- 
ing at a simple tuned plate circuit contain- 
ing a single inductance and a single vari- 
able condenser. As a matter of fact, in 
actual practice, when L3 is very tightly 
coupled to L,, the whole circuit behaves in 
a manner very similar to that of Fig. 1, and 
the tendency to oscillate is almost as great. 
As, however, we move the coil L3 gradually 
away from L2 the tendency to oscillate be- 
comes less, and this, therefore, affords us 
an excellent means of controlling the ten- 
dency of the tube to oscillate. If there is 
any tendency for instability, the remedy is 
to loosen the coupling between L, and L2, 
and this will effect a cure. 

At the saine time, unfortunately,. the 
E.M.F.s established across the circuit L2 
C2 will decrease. In other words, the ampli- 
fication effected by the tube diminishes and 
becomes zero when the coupling between 
L2 and La is zero. We are therefore faced 
with the alternative of a tendency to oscil- 
late and good signal strength or greater 
stability and weaker signals. It is, however, 
to be noticed that very frequently if the 
coupling between L2 and La is too tight, 
signals are rather weaker than if the coup- 
ling between L2 and L, is a little looser. It 
will usually be found that there is a certain 
coupling between L, and L3 which gives the 
best results ; loosening the coupling still 
further will result in still greater stability 
but weaker signals. 

OVERCOMING THE TENDENCY 

Self- oscillation in radio frequency ampli- 
fying apparatus lends itself to two forms 
of treatment :- 

1. Cure. 
2. Prevention. 
It is very much easier to cure self- oscilla- 

tion than to prevent it. The word "cure" 
in this sense is meant to indicate that self - 
oscillation troubles are in existence when 
the circuit is designed, and that some kind 
of a brake must be put on the circuit to 
prevent it. By "prevention" I mean the 
designing of a circuit so that no self- oscil- 
lation tendency will arise. 

Cure implies that the circuit has to be 
"tied down" by various expedients, all of 
which involve energy loss and consequent 
loss of amplification. Prevention, on tte 
other hand, implies no energy loss but i 
full development of amplification. 

The easiest and most undesirable method 
of obtaining radio frequency amplificatirri 
is to take no precautions to avoid self- oscil- 
lation and, when the effect is experienced, 
to introduce energy consuming devices to 
keep down the oscillations. 

DAMPING METHODS AND A COMMON 
FALLACY 

The earliest, and even at the present day, 
the most popular method of reducing the 
tendency of a tube amplifier to oscillate, in- 
volves the introduction of damping into one 
or more of the oscillatory circuits. 

This, however, is merely a palliative for 
the trouble, and there is a common fallacy 
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TYPE 199 
3 -4 volts .06 amp. Am- 
plifier and Detector 
with Standard Base 
Type 199A. 

PRICE $4.00 

TYPE 12 

1% volts .25 amp. 
Platinum Filament Am- 
plifier and Detector 

PRICE $4.00 

TYPE 200 
5 volts i ampere Detec- 
tor Tubes 

PRICE $4.00 

TYPE 202 

7.5 volts 2.35 amp. 5 

watt Oscillator and 
Transmitter Tube 

PRICE $5.00 

785 

TUBES 
201 -A 

"Longer Distance," "Clearer 
Tone," "Greater Volume," "Better 
Reception," are all combined in the 
SONORA Tube. 

Guarantee 
All tubes are positively guaran- 

teed. We replace any tube that 
proves unsatisfactory provided it 
has not been burnt out. 

Tubes Shipped 
Parcel Post 

All tubes shipped Parcel Post 
C.O.D. If your dealer cannot sup- 
ply you, order direct from us. 

Dealers and 
Distributors 

We invite all Radio dealers to 
write for our proposition. Dealers 
and distributors required in all parts 
of the country. Here is an oppor- 
tunity for an exclusive agency that 
will be of value not only for profit 
but also for prestige. 

TYPE 201A 
(Actual Size) 
(5 Volts -% Ampere) 

Detector -Amplifier 

PRICE 
4.00 1: 

SONORA TUBE CO. 
220 S. State Street, Chicago, Ill. 
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Preferred by Radio Experts 

Pioneer Manufactur- 
ers of quality vernier 
devices. 
Radio, Ltd., 
Montreal, 
Canadian 
Representatives. 

Commercial operators, men who know tuning efficiency, 
use Accuratune Micrometer Controls. 

L. M. Cockaday, R. E. Lacault, technical editors 
of the two leading radio publications use and recommend 
Accuratunes for best tuning results to their thousands 
of readers. 

Accuratunes are actual Micrometer Controls, geared 
80 to 1 ratio for infinite tuning precision. More efficient 
than built -in verniers or any other tuning device. An 
absolute necessity on Super- Heterodynes and other Re- 
ceivers requiring unusually close tuning. 

Accuratune Micrometer Controls give you greater distance. 
greater selectivity, greater volume. Well worth their price 
of $3.50. 

At your dealers, otherwise send purchase price and you 
will be supplied postpaid. 

ACCURATUNE 
80.1 

MICROMETER CONTROLS 
MYDAR RADIO COMPANY, 9-F Campbell St., Newark, N. J. 

fhe Haildorson 4- tube set 
$750.0 

THE Halldorson 4 -tube set for 
575.00 is one of the greatest 

values ever offered in radio re- 
ceivers. Everything formerly found 
only in high -priced sets you'll now 
find here. 

The set is tuned radio- frequency, 
easy to tune and operate. Coast -to- 
coast range. Highly selective -large 
volume, with a clear mellow tone. 
Operates from either dry cells or 
storage batteries. The workman- 

ship and material are of the best - 
standard parts throughout -highly 
polished mahogany case. The panel 
is of insulated steel, in a beauti- 
ful stucco -ripple finish, with large 
handsome dials. 

See this set at your dealer's to- 
day. If he cannot supply you, write 
direct for complete description. 
Also the Halldorson 5 -tube Radio Fre. 
quency Receiver. A superior set, unequalled 
for all -around performance. A wonderful 
value at $115.00. 

Halldorson 
rkad `Reeeiver 

THE HALLDORSON COMPANY, 1772 WILSON AVENUE, CHICAGO 
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which many believe in connection with this 
method of obtaining stability. It must first 
be understood that a tube will oscillate even 
though the degree of amplification is small, 
and that, however inefficient the amplifica- 
tion may be, it is nearly always possible, by 
having suitable coupling between the plate 
and grid circuits of the tube to obtain self - 
oscillation. It is possible. for example, to 
get self -oscillation when the tube is only 
giving a double amplification, whereas 
for proper amplification the multiplication 
should be of from four to seven times. al- 
though this is rarely achieved. If, however. 
the circuits are designed without any regard 
to the prevention of self -oscillation. the tube 
will readily oscillate, even though the am- 
plification may be very low. If, now, we 
introduce damping devices and energy con- 
sumers, the degree of amplification will be 
still lower. 

The fallacy is to imagine that because the 
tube is adjusted to the pre -oscillation point, 
a very high degree of amplification is being 
obtained. Nothing is further from the 
truth, and with a properly designed cir- 
cuit it is possible to get a higher amplifica- 
tion without the circuit being anywhere near 
oscillation point than in the case of a 
poorly designed circuit with the reaction 
adjusted to the critical value. 

Energy consumers in tube amplifying cir- 
cuits may be compared to the effect of a 
brake on a high speed motor car. If we 
desire to obtain a speed of, say, 30 miles 
per hour with a car, we can either adjust 
the engine controls, etc.. so that normally 
a speed of 60 miles per hour would be ob- 
tained, and then apply brakes to ensure that 
the speed does not exceed 30 miles per 
hour, or we can use a lower -powered car 
without attempting to apply brakes. 

An examination of the kind of brakes 
applied to tube amplifiers will now be made. 

ADDING DAMPING TO A RADIO 
FREQUENCY AMPLIFIER 

The application of damping devices to a 
tube amplifier may involve the introduc- 
tion of resistances or other energy con- 
sumers, or the damping may be intro- 
duced in a very natural manner. 

This latter method is commonly employed 
and may consist in suitably adjusting and 
arranging the aerial circuit of the receiver. 

£ 

Since the grid circuit of this tube is connected 
directly to the antenna system, it is ioaded 
and in consequence the tube finds greater 

difficulty in oscillating. 

Fig. 11 shows a radio frequency amplify- 
ing tube with its grill circuit included in 
the aerial circuit. This is commonly known 
as direct coupling, and by this means the 
heaviest load is placed on the grid circuit. 
and if the tube wishes to oscillate, it will 
not only have to oscillate the grid circuit. 
but also the whole of the aerial circuit. The 
tube would find it much harder work to 
oscillate the whole of the aerial circuit than 
merely a loose and free tuned grid circuit. 
A motor -generator will tend to run at a 
much higher speed when there is no load 
than when a heavy current is being drawn 
f rom it. Likewise a tube will tend to 
oscillate much more readily when there is 
a minimum of load on the grid and plate 
circuits. 

In Fig. 11 the aerial is tightly coupled to 
the grid circuit, and therefore the damping 
of this circuit is greatest. 

The tendency to oscillate will be greater 
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PRICE 

X10 

Superior 6 Àdatehed Tone 
Headset 

$7 in Canada 

7ible- Talket 

$lo. 
50," extra west 
el the Rockies 
/n f.:,,dt112= 

aale lalaer 
Keep in touch with. 

National Events 

The final desperate spurt as the Presi- 
dential campaign draws to a close! The 
returns as they pile up on election night. 
Great speeches and vital messages -the 
inaugural address,the later congressional 
messages -hard, slow reading, but easy 
to listen to -with a Table -Talker. 

And, too, there's everything from foot- 
ball to recipes, from grand opera to mar- 
ket reports, from prize fights to bedtime 
tales. All brought to your home -shared 
with your family and your friends by the 
real reproduction of the Table -Talker. 

randes 
`The name 
to know ira Rdio 

Navy Type 
,Matched Tone 

Headset 
$ g in Gmada 

C. Bnadey,pd ,t73{ 
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FRAN C The 
Greatest 
Latest 2RC H and 

Achievement in Battery Chargers 

THE FRANCE MFG. CO. 
10320 BEREA ROAD 

CLEVELAND, OHIO 
U.S.A. 

Offices and Stocks conveniently located 
throughout the United States 

and Canada. 

The latest development, by L. E. France, 
pioneer inventor and creator of the suc- 
cessful F -F Battery Chargers, embodying 
a new application of the push -pull prin- 
ciple, eliminating all possibility of spark- 
ing contacts. 

No bulbs, No acids, No fumes, No stick- 
ing contacts, No noise, No critical adjust- 
ments. The France Super- Charger is 
truly the battery charger supreme. No 
effort has been spared to make the Super - 
Charger the highest attainment in battery 
chargers. 

It economically charges 2, 4, or 6 volt radio 
or automobile batteries at 5 or 7 ampere rate, 
also 120 volts of B battery IN SERIES at a 
desired varying rate -an exclusive feature. No 
wires to change before charging. Simple. 
Quick. Convenient. 

Price of Super- Charger $22.00, $23.00 West 
of the Rockies. 

Write for literature and name of nearest dealer. 

JOBBERS AND DEALERS -Be prepared to 
reap the harvest of profits sure to come on this 
device. Write for literature and prices today. 

High Grade Representatives 
Wanted as Branch Managers 
$8,000.00 to $12,000.00 Per 

Year. Would You Like 
to Make That? 

Could you organize and manage a sales organi- 
zation of five to ten men or over? 
Have you the cash ($500 to $1,000) to get 
started? 
Have you a store or can you obtain one or 
space in one - suitable for the sale of high grade 
Radio Equipment. 
If so, tell us all about it in your first letter 
and we will consider appointing you as our 
"District Manager" in your territory and let- 
ting you open a "Branch Store" for us for the 
sale of 

Blue Seal "Guaranteed" 
Radio Equipment 

The Radio Industry has grown faster and 
bigger than any other business that ever 
existed. 
The Blue Seal system offers opportunity to the 
right men to get in on the ground floor and 
make a killing with the fastest growing organ- 
ization of its kind in America today. 
Tell us who you are, what you have done and 
what you think you can do. 

Write today. 

Blue Seal Manufacturing Co. 
1406 -1408 So. Michigan Ave. 

Dept. 2 
Chicago, Illinois 

Lie Standard Radio7exthosIt 

WIRELESS COURSE 
ZO LESSONS 

s.. 

S.GERNSBACK 
A.tESCARBOURA 
;'H.W SECOR 

12th Ed%t:on 
a,,:,dHr/yRemrnme 
ond Enlarger( 

EXPERIMENIER PUBIISNING CO 
¢ YOAK C1TY 

12th Edition 
of the 

Standard Radio Textbook 
The Finest, Most Complete Textbook 

On the Market 
PRICE $1.00 

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

Get a Handy Binder for your RADIO NEWS. Holds and pre- 
serves six issues, each of which can be inserted or removed at will. 
Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, 
New York. 
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the smaller the aerial. Moreover, the 
smaller the value of C1 the greater the 
tendency of the tube to oscillate, and con- 
versely. These facts are vitally important 
in the design of radio receivers, and an 
alteration in the method of aerial tuning 
will affect the whole stability of a receiver. 
The best method of tuning to obtain sta- 
bility is therefore that given in Fig. 11. 

Fig. 12. The load on the grid circuit is 
greatly reduced by the use of a series antenna 

condenser. 

Fig. 12 shows the aerial tuned by means 
of a series variable condenser C1. This 
method of tuning involves a smaller load on 
the grid circuit, which circuit, however, 
now includes the aerial as an essential part. 
This circuit will tend to oscillate more readi- 
ly than, that of Fig. 11, and in circuits 
where it is difficult to obtain sufficient re- 
generation, series tuning will be found 
beneficial. 

Fig. 13 shows my constant aerial tuning 
method, which consists in connection a 
.0001 mfd. fixed condenser in the aerial lead 
for the purpose of making the receiver sub- 
stantial independent of the aerial constant. 
This constant aerial tuning method makes 

A 

.0001 M.' 

Cp 

r- 
Ii`' 

- J 

1181+-Hiilllo 

2 

The constant aerial tuning method 
employed by the author. 

it possible to specify what coil to use to 
cover a given wave -length range on any 
aerial, it improves selectivity and makes it 
easier to obtain regeneration. 

This last quality is, in the case of a multi- 
stage radio frequency amplifying system, 
rather a disadvantage, because it tends to 
make the first tube unstable. The load on 
the grid circuit in Fig. 13 is now less than 
in either Fig. 11 or Fig. 12, and conse- 
quently amplification works where there are 
two or more stages (unless, of course, the 
circuital arrangements employed are in 
themselves sufficient to prevent a tendency 
to self -oscillation). 

E 

Fig. 14. The grid circuit here is relieved of 
the load of the antenna system by employing 

indirect coupling. 

Fig. 14 shows a loose- coupled arrange- 
ment in which the aerial circuit is loosely 
coupled to a tuned grid circuit. In this 
circuit the damping of the grid circuit, and 
therefore the tendency of the tube to oscil- 
late, depends essentially upon the coupling 
between L1 and Lei and the tuning of the 
aerial and grid circuits. If the coupling be- 
tween L1 and L2 is tight, the load on the 
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LOOK 
FOR 
'THIS 

a afferent 
c ndenser 

32/. A°)( 
- l1 !,!+n/'^/,1 

RATNBUN 
M'FIC CO. 
PAT. PEN, r? 

SrOWC1 ' 

Moulded Seal an- 
searing on every 

original singlehole 
mounting. low - 
loss. uncondition- 
a l l y guaranteed 

Condenser. 

. 

5. 
c^ 

) 
7L^'O , t ̀ f L 

t11,., ' 
,á T\) 

Remember folks, with Rathbun Condensers 
you drill one hole only. You can't ruin 
the panel. They eliminate the possibility 

of mounting screws pulling plates out of alignment. They are interchangeable in the 
same hole, except the No. 3 Plate Vernier. So alterations in the circuit are made very 
easy. 
Examine them at your dealers, or write (men- 
tion RADIO NEWS) for complete details. Prices 
"3 to 43 Plates" -$1.00 to $6.00. RATHBUN 
MANUFACTURING COMPANY, INC., 
Jamestown, N. Y. 

1,ZAT'LTL2TT 
SINGLE -MOLE MOUNTING A-Llli1JV 

SLIP.EI2IOR CONDENSERS 

A smoothly 
adjustable 

GRID LEAK 
that gives even regulation from 4 to 8 megohms 

We also 
manufacture the 

Centralab 
RHEOSTAT 

No. 206-6 ohms $1.25 
No. 230- 

30 ohms 1.25 
NON -INDUCTIVE 
POTENTIOMETER 
No. 110- 

400 ohms $1.50 
No. 111- 

2000 ohms . 1.75 
BATTERY 
SWITCH 

No. 300- . . . Soc 

The Centralab (formerly CRL) was one of the 
first and most successful variable grid leaks on 
the market. It gives smooth, unbroken adjust- 
ment through 900 degrees -2 / turns of the 
knob -and gives absolutely uniform variation 
from M. to 8 megohms. It makes possible the 
finest gradations and holds the value at which 
the knob is set. Single hole mounting. 

No. 106- 51 25 
No. 107 -(with .00025 condenser) 1.60 

TO JOBBERS AND DEALERS: The trade mark of prod- 
ucts of the Central Radio Laboratories has been changed 

from CRL to Centralab. Write for literature. 

CENTRAL RADIO 
303 Sixteenth Street 

LABORATORIES 
MILWAUKEE, WIS. 

Radio News for November, 1924 

grid circuit will be heaviest and the tube 
will not have the least tendency towards 
self -oscillation. If, however, Li and L2 are 
very loosely coupled, the grid circuit will be 
almost free and the tube will readily oscil- 
late. Even though Li. and L, are tightly 
coupled, a detuning of the aerial circuit 
L1 Ct will be equivalent to moving the 
aerial coil away from the grid coil because 
when the aerial circuit is out of tune with 
the grid circuit the aerial circuit will not 
absorb energy from the grid circuit and will 
therefore not have any appreciable damping 
effect on it. 

The loose coupled arrangement of Fig. 
14 is not to be recommended where a num- 
ber of stages of radio frequency amplifica- 
tion are employed, unless the methods of 
stopping self -oscillation are perfected. 

The conclusions to be drawn from these 
remarks are to the effect that the Fig. 11 
type of aerial tuning is the best for ordinary 
purposes where there is a plurality of 
stages of radio frequency amplification. 

A Letter from Mah Jon 
(Continued froda Page 674) 

should make there conshuntzes itch to even 
think of. My first proof is thusly!. 

1. When Hon. radio spout "Somebody 
Stole My Galena," do ohner of receive set 
know singsong is copywriting ? Certainly 
no ! I explode. If he do not, like it and 
reproduct it on set, do he wrong? Of course 
no ! I shriek with emphasis. If copy write 
club desire pay for such song, I broadcast, 
they should insert warning in H .on. send sta- 
tion! 

"Deer Lisseners, 
The necks number on Hon. program are 

a song name "Yes, We Have No Apricot; 
Watermelons All We Got," by copywrite 
club. All fans who lissen, I snarl, will 
haft apay 40$ and sum odd sense." That, I 
snort, are fare warning. 

But 
Some fans, mix, have cristel sets. If Hon. 

send station produce copywrit songs only, 
poor fan hear nobody but songs which he 
pay for if possible. But he no have money. 
Then he no can run radio, which are cruel. 

Then sippose pigly auther of song come to 
door and seigh, "Lass night you tune in on 
`Why Did I Kiss Your Foot' and thusly owe 
me much $$$." 

Then fan say, "I didn't. I were listening 
to Hon. W. J. Bryan talk about Laffolit." 

Then what? 
3. Also perhapsly fan lissen to table 

talker sing solo and hear no nownsment of 
hafta pay. Then spy of arther club come 
to door and say, "I hear you osculate certain 
song of sosiety lass night. Payme." Hon. 
fan cannot tell when song begin. If get it, 
I sneeze, in middle, how can know hasta 
pay? 

If spy of profiteer club lurk in darkness 
to listerine songs, only he hear those which 
from the wide horn are loudly reproducted. 
That is not fair to people without such. 

If prophiteer club of appropriaters make 
all fans pay, that are unfair to those who 
lissen if song are good, or those who hear 
it if it are bad. Then! 

Because Sosighity for Securing Simolions 
cannot tell which fan listens to make him 
pay and maybe song are no worth any 
money at all yet - 

Because fan with cristil set no can listen 
to any except if such are broadcasted - 

Because no listener can tell if song is 
copywrote- 

It are fare for song -scribbler to get un- 
financed from fans. 

Who then should pay? 
Hon. person who sing or play tune should 

pay! If tune are good, subscription are 
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Station Finder Is Unique Feature 
in the New 

Simplest 
to 

Tune 

MODEL 7 
RECEIVER 

,kl11ht1i1::;11111 1 

How to Use 
the Pfanstiehl 
Station Finder 

GUESSWORK in tuning 
is now eliminated. From 

the radio program in the daily 
newspaper ascertain the wave- 
length of the station you want 
to hear. 

i. Find this wave- length on the 
lower scale of the Station 
Finder. 

2. Read the number directly 
above it on the upper scale, and 
set each of the three large dials 
to this reading and you hear 
the station desired. 

3. When securing extremely 
long distances, sharpen tuning 
by adjusting the large dials 
slightly, one at a time, with 
the small vernier knob below. 

A 5 -Tube 
Receiver using 
the new system 
of tuned radio 

frequency 

The Pfanstiehl Non- Oscillating System 
SIMPLICITY of operation is made possible by an entirely 

new development in circuit design embodied in this re- 
ceiver, the Pfanstiehl Non -Oscillating System. 

Oscillations are the source of internal disturbances in radio 
frequency receivers. By means of shaping magnetic and elec- 
trostatic fields, Pfanstiehl has avoided altogether the genera- 
tion of these disturbing oscillations. Hence, no devices to 
choke them down, such as potentiometers or neutralizing 
condensers, are needed. How much more effective it is, not 
to misdirect or waste forces, than to suppress them after- 
wards! It is also more efficient. Hence, the supreme purity of 
tone and sensitivity to distant signals in the new Pfanstiehl 
Model 7. 

DEALERS: Exclu- 
sive local franchise 
open to strictly high - 
grade dealers in a 
number of desirable 
territories. Act quickly. 
Write for the Pfan- 
stiehl proposition. 

Pfanstiehl Radio Company, 
Highland Park, Illinois 

I am interested in building up my radio sales. Send 
me your exclusive dealer -agency proposition. 

R. N. 2 

Your Name 

Your Address 

Town or City State 
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Send For 

ERNE 
'RADIO 

P 0 0 CATALOG Ne dit 
V Crammed full of interesting information about 

radio and reduced -price offers on complete 

Sets, Parts and Accessories 
In answering w.11 you please add the names of several per- 
sons you believe w 11 soon want radio goods? Thank you. 

LIBERTY M.O. HOUSE 
Dept 685y 106 Liber4ySt 

New York 
N Y. 

MAZDA RADIO 
PARTS 

It's the Handiest Jack Made 
Mazda jacks represent perfec- 
tion in radio instruments. 
Terminals are located for 
convenience in making con- 
nections ; strong h e a v y 
springs give a firm grip on 
the plug, and the plug stop 
prevents t h e possibility o f plug slw.ung the jack. Mazda jacks nave coin silver contact points which will not burn out. Narrow tongues reduce the capacity effect to a minimum. Plug guide re- quires only h" panel hole. All Mazda jacks are carefully finished and nickel plated. 

Open Circuit SOc. Closed Circuit 60c. Double Circuit 70c. Filament Control Single Circuit 65c. Filament Control Double Circuit 75c. 
Other Mazda Radio Parts Which We Manufacture 

Condensers (6 sizes) 17 plate $2.50; 23 plate Potentiometer, 200 ohm $1.00. Plugs (two trims) $3.00. 43 plate $4.00 Lock grip Triple Pull Sock- Mazda Perfection 60e. Contact Switch lever 30c. et $1.00. Rheostats (3 types) graphite pile $1.25. Consomello Grand." a six tube tuned radio fro - Filament switch 60e. Qualitone horn, single or quency receiving set. double $3.50. 
IF YOUR DEALER DOES NOT STOCK MAZDA PARTS WRITE US DIRECT. 

THE MAZDA RADIO MFG. CO. 3405 PERKINS AVE. CLEVELAND O. 

I 

Manufacturers of 
Radio Parts (No Sets) 

As large Wholesalers only and carrying stock 
in eight largest Cities in Australasia, we can 
give standard Lines exclusive representation. 
Send us your catalogue; and samples by Parcel 
Post, which we will pay for or return. 

UNITED DISTRIBUTORS Ltd. 
Sydney, Australia 

Cable Address; "SUPERIOR" 
1tcfcrenres: United Manufacturing & Distributing Co.. 

9705 Cottage Grove Ave., Chicago, III. 

The "LINCOLN" 
Enclosed Fixed 

Adjustable 
Detector 

Kills your Reflex 
Troubles 

New $1.50 List 
Price 

SPEC!ALLV ADAPTED 
EOR PCELE %VORK 

Manufactured by 

The LINCOLN MFG. CO. 
Dept. E. 1 LOS ANGELES, CAL. 

raised for benefit his widow when he die if 
any. If tune are bad he should be excited 
he are not lynched. 

So if cash collecter appear at my door I 
notify Hon. Insane Islylum and greet col- 
lector tenderly with red hot radiator on 
bean. 

Your Sincearly 
MAH JONGG 

Ceocutt, Phlorida. 

::::::::::::::P:a:I,:,aaaa,çTm: .ITTa:aP:11::::::::::P:::::::::::::::::::::1::::1:,:::::::::::::::1:11:::::::9 

A Simple Aerial Support 
(Continued front page 703) 

jecting in the air will determine the space 
between the two aerial wires, if two strands 
only are desired. 

Connecting the two ends of the cross 
pieces as shown by the dotted lines will 
form a support for the transmitting aerial 
of as many strands as desired. 

A cross arm bearing insulators will con- 
duct the antenna safely by the chimney at 
the same time giving added support and dis- 
tributing the strain. 

Contributed by Willis H. Farnufrf. 

D.C. from an A.C. Source 
(Continued front page 687) 

LI111.1.11:11:, :IIII:11palitt111111111.1nAtilplialit .: ,1:1r1:11,1,1115 

electricity to be generated. By arranging 
a sufficient number of these couples, any 
desired voltage may be had. Since the ratio 
of line current supply to the heat rise and 
fall of the heating unit is so great, it will 
be seen that a practically even heat will be 
supplied to the thermo -couple units. Direct 
current having no pulsations, is thus gen- 
erated. 

A test, recently made with one of the 
experimental models, showed that it was 
possible to supply filament current to all 
tubes of a six -tube Super -Heterodyne set 
without the slightest ripple resulting. Al- 
though it is possible to supply all the cur- 
rent necessary for the operation of a multi - 
tube set the model used for the test sup- 
plied "A" battery current only. 

It remains for this instrument to be per- 
fected when it will be commercially prac- 
ticable. 

Radio and a New Political 
Era 

(Continued front page 673) 
awuwmuiwmmax :::... .. . . .: .:I.1::u ri :111mm1nnu:uP::mum11:::: 

been good for the people. We are so de- 
luged with print in modern times, and are 
kept so much from a sense of actuality and 
personal contact by reason of the cold, life- 
less type -lines, that our political muscles or 
faculties have seemed to atrophy. We badly 
needed a rejuvenation by means of a miracle 
which would restore us, en masse, to a per- 
sonal contact with politics. This the radio 
miracle now accomplishes; and it must per- 
force mean a new political era. 

Recently there was tested the new DeFor- 
est device for synchronizing moving pictures 
of candidates speaking with the voice com- 
ing over the radio. If widely adaptable and 
reliable in broader practical tests, this will 
give another miraculous twist to the new 
political era. We shall see as well as hear, 
thus employing two senses instead of one ; 

making radio appeal to one -third of our 
senses instead of one -sixth. 

We may look for the renaissance of the 
cracker -barrel philosopher. and he needn't 
sit on the sugar barrel of the village store 
to perform, either ; he can gather a few of 
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Super -Zenith X 
New and exclusive Zenith features make this model 
supreme in the field of Radio. See Super- Zenith X 
at the Radio World's Fair, Madison Square Garden, 
New York, September 22nd to 28th. 

Price (exch 
besJ m,Q\\ $550 `of tn 

Super- Zenith VII 
(Not regenerative) -6 tubes -2 stages tuned frequency 
amplification- detector and 3 stages audio frequency 
amplification. Installed in a beautifully finished cabi- 
net of solid mahogany-44% inches long, 16 á inches 
wide, 10% inches high. Door panels inlaid. Slanting 
panel of sheet bronze, mahogany finish, with scales 
and indicators in metallic relief Goldplatedpointers, 
to prevent tarnish. Compartments at either end for 
dry batteries. Can be operated on either wet or dry 
batteries. Either inside or outside antenna. 

Price ¡ exad s 
be te rtb ef d 230 

Super -Zenith VIII 
Same as VII except -built with mahogany legs of well - 
proportioned appropriate design, converting model 
into console type. 

Price ( xacnud s iat ob e) $250 

Super -Zenith IX 
Same as VII except -built with legs and additional 
compartments containing built -in Zenith loud speaker 
on the one side and generous storage battery space 
on the other. 

Price ( xacld ibao 
rtiaebs 

e) 4300 

It Tunes Through Everything 

147 @UPEkqEMPIE 
The new Super- Zenith is NOT regenerative. It is a six -tube set in four 
different models ranging from $230 to $550, with a new, unique and really 
different patented circuit controlled exclusively by the Zenith Radio Corpo- 
ration. Amplification is always at a maximum in each stage for any wave- 
length. The Super -Zenith line is not affected by moisture. For the first time, 
you have here a set that - 

1 -tunes through everything and selects the station you really want. 
2- requires only two hands -not three -to operate. 
3- brings in each station at only one point on the dial. 

4- affords such mathematical precision and simplicity that you can run over 
the entire dial in minutes and pick up more stations with greater clarity 
and volume than any other set on the market. Direct comparisons invited. 
The new Super- Zenith was perfected in Zenith's laboratories in the center 
of the eleven powerful Chicago broadcasting stations. Even under these 
extremely adverse conditions the new Super- Zenith tunes through every- 
thing and "gets the outside" on loop, inside, or outside antenna. 

5- produces not only the seemingly impossible in perfect selectivity, but also 
possesses such artistry of design, such finished craftsmanship, that it lends 
distinction and exclusiveness to any living -room or library. 

Write for the name of the nearest dealer from whom you can obtain 
a demonstration of this outstanding marvel of the radio world. 

Dealers and Jobbers: Write or wire for our exclusive territorial franchise. 

ZENITH RADIO CORPORATION 
332 South Michigan Avenue, CHICAGO 1269 Broadway, NEW YORK 

Super -Zenith X 
Exclusive Features 

Contains two new features superseding all re- 
ceivers. 1st-Built-in, patented, Super -Zenith 
Duo -Loud Speakers (harmonically syncron- 
ized twin speakers and horns) designed to re- 
produce both high and low pitch tones other- 
wise impossible with single -unit speakers. 
2nd- Zenith Battery Eliminator, distinctly a 
Zenith achievement. Requires no A or B 
batteries or charger. 

Zenith Radio Corporation 
Dept. 11B 
332 S. Michigan Ave., Chicago, Ill. 

Gentlemen- Please send me illustrated 
literature giving full details of the Super - 
Zenith. 

Name 

Address 

ZENITH -the exclusive choice of MacMillan for his North Pole Expedition. Holder of the Berengaria record. 
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You'll be proud of your set- 
--) Pacent Radio 

Essentials 
Adapters 
Aud ioformers 
Coil Plug 
Coil Plug Receptacle 
Condensers, Variable 
Detector Stand 
Duo jack 
D uoplug 
Duo Lateral Coils 
Headsets, Everytene 
Jacks 
Jack Set 
Loops 
Loop Plug 
Multijack 
Loop Jack 
Plugs 
Potentiometers 
Rheostats 
Resistances, Cartridge 
Sockets 
Twin Adapter, etc., etc. 

! 
See our exhibit at the FIRST 
RADIO WORLD'S FAIR. 
Madison Square Garden. Sep- 

tember 22 -28th. 1924. 

s 
when it's PACENTIZED 

To get the maximum of selectivity, distance and volume from your 
home built radio set it is necessary to use good parts. Use quality parts 
in building and you will have a set that is better than your neighbor's. 

The most successful manufacturers of radio sets do not stake their 
reputations on inferior parts. It comes to you direct from over 30 of 
the leaders, all of whom are using Pacent Radio Essentials in the con- 
struction of their sets. 

It will pay you to follow their example when you build your next set. 
Made by pioneers in the radio industry, Pacent Radio Essentials cost 
no more than inferior parts -and they can be counted on. 

If your favorite dealer does not carry Pacent Radio Essentials he can 
easily get them for you. The complete Pacent catalog W -10 illustrating 
over twenty Pacent parts, will gladly be mailed upon request. 

"Don't Improvise- Pacentize" 

Pacent Electric Company, Inc. 
22 Park Place, New York City 
Washintgon, Minneapolis, Boston, San Francisco, Jacksonville, Chicago, 

Birmingham, Philadelphia, St. Louis. 

Pacent 
RADIO ESSENTIALS 
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Stop experimenting with dry cells/ 
hook on 

SUPERwDliTHU 
Rechargeable 

and now the S 2 
Ssnd Y ochudk ei or 

der difference! 
DRY - SOLUTION SEPARATE. 

SHIPPED FULLY CHARGED 

PREPAID 
PRICES.. 
2.4 VOLT 

05 VOLT 

Dealers -Write for 
special proposition 

DURKEE- THOMAS Products Co. 
1228 Folsom Street, San Francisco, California 

90 VOLT - 

Write for booklet on 
Storage `B" Batteries 

(708) 

Use "RAGEMCO" Tools to Build Better Radio Sets 

H i 
SFck+ Er-It. 41,..- IN rJ SNP. 

il' 1P T T 
IgjIUUUIIu 

ER -305 RADIO 
DRILL SET 

Composed of 10 straight shank 
twist drills, fitting all hand 
and breast drills. The solee- 

a o ;,j ER -800 

==i- - 

ELECTRIC SOLDERING IRON 
A perfect tool for Radio Work. Operates either on 110 - 
volt A.C. or D.C. The heat element is of Nichrome, 
which prevents overheating and assures the desired even 
temperature. Size of Iron, 10% in. long. A 4 -foot cord 
and plug is furnished. 
ER- 800 -Price $2.00 

Lion of these drills has been 
specially made for Rad o Constructors and consists of 

the following sizes: 1 -16, 5 -64, 3 -32, 7 -64, %. 9 -64, 
5 -32, 11 -64, 3 -16, 17 -64. Drills are mounted on white 
Holland Linen with sizes clearly marked. 

ER- 305 -Price $1.25 

Order by order numbers. Remit by check, money order. 
stamps or cash. All goods are shipped free of transpor- We carry a complete list of Radio Tools. No 
tation charges to all parts of U. S. and possessions same matter what you want we have it in stock. Write 
day as order is received. If not satisfied, money will he for our complete tool list. refunded upon return of goods. 

THE RADIOGEM CORP., - - 66 -R -W. Broadway, New York City 
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his cronies around his own fireside of a 
wintry night, far from the village store. 
They tell of sections of the country where 
the isolated farmers still vote for Andrew 
Jackson; and Lulu Volmer in her Tennessee 
mountain plays has depicted those who dur- 
ing the World War did not even know 
there was a war. In a day when even the 
peons of Mexico, far up in the mountains, 
are listening to radio, there is little excuse 
for backwoodsmen being without radio. Can- 
adian lumbermen in the trackless wilds 
heard Davis accept the Democratic nomina- 
tion and heard the fall of Senator Walsh's 
gavel in Madison Square Garden. Where, 
then, is there room for political ignorance? 

I rate the interest of youngsters in poli- 
tics, via radio, as of very high significance. 
While only a percentage of them will tune 
in, I am sure many young men and women 
both will "get the feel" of politics, and per- 
haps lose that peculiar horror which many 
people seem to have about politics. 

Much depends on the sagacity of the 
public broadcast station managers this fall 
in refusing to make a dreary mess of politi- 
cal speeches. Radio audiences will be even 
more shy of bores than political meetings, 
when it is often impossible to go out if you 
don't like the oratory. Snap ! goes the radio 
switch and the radio political orator is 
wafted into oblivion. Therefore much wis- 
dom is due from wise campaign managers 
who will develop a type of radio oratory 
fitted to the medium and the volatility of 
the audience. No cart -tail technique goes 
on the radio; somehow its low -brow absurd- 
ity sticks out of it at once. We will need 
less oratory, Inore fact, terse sentences, 
more winning and less raucous voices. 

The Heterodyne 
Wavemeter 

(Continued front page 693) 

wave. Now reduce the wavemeter condenser 
capacity, as explained above, and take the 
necessary readings. Do the same for the 
third harmonic of the receiver, leaving the 
latter in its original adjustment the whole 
time. We cannot make use of the third 
harmonic on waves shorter than 180 meters 
because the wavemeter will not go down far 
enough. Nevertheless a sufficient number 
of points can be obtained to plot a very 
good curve, and if the measurements have 
been carefully made, its regularity will be 
surprising to those who perform the experi- 
ment for the first time. The graph paper 
should permit plotting to two places and 
estimation to a third. 

It may seem a disadvantage to have the 
minimum wave -length as high as 60 meters 
when waves as low as 20 meters may now 
be used. It should be borne in mind 
that the wavemeter emits harmonics also. 
For example, when adjusted to 60 meters 
it also emits waves of 30 and 20 meters. 
Those of higher frequency than this are not 
of much use because they are too weak. 
We can make use of the second and third 

. harmonics by having a receiver that will 
go down to 20 meters. We will at least 
be able to tell to what wave a transmitter 
is tuned. This is about all that is necessary 
at these short wave- lengths. For other 
work, such as condenser calibration and in- 
ductance measurement, it is desirable to use 
lower frequencies because the likelihood of 
error is much less. This subject will be 
covered later. 

The second installment of this article will 
appear in a forthcoming issue. 

WOOD WHAT? WOULD METER 
"If a tube went out, would the lightning 

arrester ?" 
"No, but the cabinet wood. " -Clifton Ask. 
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How is this for a record! 
Illinois scare gets 210 stations 
with the Murdock Neutrodyne 

THIS Dwight, Illinois, fan says : "I got my 
Murdock Neutrodyne in the latter part of Janu- 
ary and have had 210 stations, 24 of them over 
1000 miles distant. I have had Porto Rico, two 
stations in Cuba, Mexico City, Portland Ore- 
gon, and six stations in Canada : Regina, Cal- 
gary, Winnipeg, Montreal, Toronto and Ot- 
tawa . . . 

"I have been able to get Havana when a 
super- heterodyne could not pick it 
up. I have also picked up about 50 
amateurs, and got stations in low 
wave -lengths that no one else here 
seems to get. . . " 

cne Larna.dby r...y -, PeeuMa°eat°e.r> 

ËUTRODY aa rra,» o'-r, - P.a ° Ia50 0.nQ91, 
WM1a,irM CI.e.Planlae.ndn,. '" r1g 

. 

A superb radio investment 
WITH the Murdock Neutrodyne you have at 
your command a great range. You receive 
local and distant stations with wonderful clear- 
ness and volume - and without interference. 
Easy to operate, selective, handsome in appear- 
ance -the Murdock is one of the best receiver 
values on the market. 

Let your dealer demonstrate the 
Murdock Neutrodyne for you. Ab- 
solute satisfaction is guaranteed. 

WM. J. MURDOCK CO., 368 Washington Ave., Chelsea, Mass. 

Branch Offices: New York, Chicago, San Francisco 

MURDOCK 
RADIO PRODUCTS 

Standard since 1904 

Send for this free booklet 

WM. J. MURDOCK CO., 
368 Washington Ave., Chelsea, Mass. 

Gentlemen : 

Please send me, without obligation, your Free 
Booklet describing the Murdock Neutrodyne Receiver 

Name 

Street 

City State 
aa-MMMMMMaaM®siaa®aaarmaaaaaama®can.n 
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.che RBAT Junior $396 
A Rechargeable Wet `B' Battery. Capacity 800 Mil-Amps. 

12 CELLS 24 VOLTS 

Is Your Set Giving Satisfaction or 
Is It Badly Handicapped? 

Poor or weak batteries will reduce the efficiency of any Radio 
Outfit, causing annoying noises which make clear reception 
impossible. 

RABAT batteries have that marked quality of clearing up 
those distorted sounds, making selections pleasing and more 
interesting. They bring in signals loud and clear, making it 
also possible to listen in on many more stations. Our booklet 
on Radio batteries and their uses 
will interest you. 

THE RADIO RABAT COMPANY 
1758 St. Clair Avenue, Cleveland, Ohio 

gho RABAT S enioi. LLs.vOL4 $960 12 

A Rechargeable Wet Battery. Capacity2800 Mil-Amps. 48 VOLTS $1788 

I :tip & m INSULATOR 
Protection Against Rain, Wind and Weather 

There are insulators and insulators. but only 
one real reliable lead -in insulator -The M G- M 
kind. 

Why trust to ordinary insulators when your 
set can be made absolutely immune to rain or 
storm with this special design wall and Lead - 
in insulator? Made of hard rubber with brass 
rod in the center. 

The 5" wall insulator has a steel base mount- 
ed into hard rubber column. liolds any si-^ 
wire from No. 19 to 4. Keeps wire 5" from 
wall, thus meeting the underwriters require- 
ments. 

10" Lead -in insulators for wall and window 
case. l'Ace .. ... ... ... ... 80e 

4" Lead -in insulators for window frame. 
Price 511e 

Send for radio catalogue. We have a com- 
plete line of sets, parts and supplies. Mail 
orders shipped promptly. 

Jobbers and Dealers. Last year we 
were swamped with orders for M & M 
insulators. Protect yourself by placing 
orders immediately. 

THE M. & M. COMPANY 
500 PROSPECT AVE. CLEVELAND, OHIO 4 Lead -in Insulator 

.recrease amour Rance 

Springfield 
Braided Wire 

o 
About }. inch in 

circumference 

Ordinary 
Antenna Wire 

About l.í inch b 
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 outdoors. lf'rite for free booklet. 
At dealers -or send us $2.50 for 100 feet. 
Dealers and Jobbers -write for prices and termo. 

SPRINGFIELD WIRE & TINSEL CO. 

1- 67A Taylor St. Spngfield, Mass. New York Office: St E. 42n-.I Street 
Tel. Vanderbilt 5090 

Sprinnlield 1G Strand Braided Antenna 
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If batteries are external, the leads should be 
run in conduit and this conduit grounded to "A" 
negative, or to ground. It may be advisable to 
change the plane of the transformer windings. 

Q. 3. Knowing the diameter of one strand of 
wire, how can the diameter of seven strands be 
figured? 

A. 3. The diameter of a single strand of wire, 
multiplied by three, equals the diameter of a 
seven strand cable, using the same wire. 

ACOUSTICS 
(2048) Mr. John F. White, Jr., Boston, Mass., 

writes: 
Q. 1. What are the acoustic bands of line 

telephone systems and broadcast stations? 
A. 1. 200 to 2,000 cycles for the average line 

telephone and 40 to 10,000 cycles for broadcast 
stations. 

Q. 2. What is the test of sufficient vibrations 
for the proper transmission of the higher fre- 
quencies of the voice? 

A. 2. If the "S" sounds are as prominent as 
the other sounds, satisfactory modulation is tak- 
ing place at over 4,000 cycles, since most of the 
components of this consonant are above the fre- 
quency. 

Q. 3. Why is line- transmitted broadcasting 
amplified by booster, repeater or amplifier stations 
placed at many points along a line, say 1,600 
miles long, instead of all at once at either the 
transmitting, or receiving end of the line? 

A. 3. Figuring the desired wattage at the re- 
ceiving end of the line as four microwatts, 30 
billion kilowatts would be required at the sending 
end, if there were no intermediate amplification 
points. If a more practicable amount of power 
were transmitted, and the received energy ampli- 
fied at the receiving end only, all cross -talk, 
distortion and line noise would be amplified to 
such an extent as to immediately drown out all 
speech. By maintaining even power, through in- 
termediate amplification, extraneous noises and 
excessive distortion can be successfully eliminated. 

MISCELLANEOUS 
(2049) Mr. Irvin H. Tryon, Marietta, Ohio, 

asks: 
Q. 1. Living in the country, I have no means 

of operating a battery charger on a regular light- 
ing circuit. What would you suggest as an alter- 
native? 

A. 1. A gas engine geared to a small dynamo 
is probably the best arrangement, under the 
circumstances. 

Q. 2. On the fourth and sixth contacts of my 
grid tuning coil, my set develops a loud hum. 
What is the probable trouble? 

A. 2. The wires leading to these two contacts 
irobably are not soldered very well. It is also 
possible that the two leads are well fastened to 
the contacts, but broken where the coil tap -off 
is taken. 

Q. 3. With aerial and ground off, and the "A" 
I attery disconnected, a scratching sound can be 
beard. What is its cause? 

A. 3. This can be caused by a partial short 
circuit between the plate and "B" negative. A 
partly conducting socket is the usual explanation. 

CORRECT RHEOSTAT 
(2050) William H. Pepper, Stratford, Ont., 

Canada, requests: 
Q. 1. What is a general rule for rheostat re- 

sistance, when using several tubes of the same 
type on the correct current supply? 

A. 1. Use one -half the regular resistance, when 
using two tubes, one -third when using three tubes, 
etc. 

O. 2. What are the correct rheostat resistances 
for UV -199, UV -201A, UV -201 and WD -11 type 
tubes? 

A. 2. Use a 30 -ohm rheostat for UV -199 tubes, 
on a 4.5 -volt circuit; 25 ohms for UV -201A tubes 
on a six -volt circuit; six ohms for UV -201 tubes 
on a six -volt circuit, and six ohms for WD -I1 
tubes on a 1.5 -volt circuit. 

Q. 3. What are the specifications of the ÚV- 
303, 50 -watt power tube? 

A. 3. Filament supply voltage, 12 volts; 6.5 
amperes consumption; normal plate voltage, 1,000 
volts ; normal plate amperage, .15 amperes; 
amplification constant, 10; 50 watts normal out- 
put. A special socket is required. 

NON -REGENERATION 
(2051) Mr. T. G. Smith, Southingtown, Conn., 

asks: 
Q. 1. I have a three circuit tuner using second- 

ary condenser and plate variometer. The tube 
will not oscillate when condenser scale is above 
50, or about 450 meters. Will you kindly tell how 
to correct this? 

A. 1. Vary the grid leak and "B" battery 
voltage. Connect a fixed condenser across the 
plate variometer, by means of an off -on switch. 
A capacity of .00025 to .0005 mfd. will be about 
right. Since you did not state your variometer 
settings at the highest point of oscillation, we 
must guess at the causes of non -oscillation. Be 
sure you have a phone condenser. Its capacity 
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LAS floods e 
room best 
that's in your set. 
Write for the inter- 
esting booklet you 
ought to read be- 

re buying y 
spec 

Multiple Electric Products 
Co., Inc., 36 Spring Street, 
Newark, N. J., Dept. F. 

New York, Boston, Philadelphia, 
Baltimore, Pittsburgh, Detroit, 
Chicago, St. Louis, Denver, 550 
Howard Street, San Francisco. 

Marconi Wireless Telegraph Co. of Canada, Ltd. 
Sole Canadian Distributors 

A slight turn of the ex- 
clusive Atlas harmonizer 
(Pat. applied for) - and 
your speaker is harmo- 
nized with the broadcast 
you are hearing and the 
set you are using. It 
gives you radio -as you 
ought to hear it. 

N. 

Atlas unit, with at- 
tachment couplings. 
to fit all standard 
phonographs. 

New type Atlas 
with the strik- 
ingly beautiful 
bronze -brown 
ripple- finish 
gooseneck horn. 
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THE 
ULTIMATE 

IN 
RADIO 

ONE CONTROL DIAL Tu BES 

In its simplicity of control, purity of 
tone, volume, extreme sensitivity and 
clear reception of distant stations com- 
bined with its very accurate logging, 
the "BRANDOLA" is far in advance 
of any radio receiver now offered to 
the public. 

Just one dial to adjust -so simple that 
a child of six years can tune in local 
and distant stations with the same 
ease and confidence as its parents - 
a simple adjustment of the one dial 
and you may choose between the many 
programs in the air. 

LIST PRICE $125.00 

The J. F. Brandeis Corp. 36Oxford St.,Newark, N.J. 

The Three Essentials 
LIFE, TONE & VOLUME 

are Fully Guaranteed in 

NOVOTRON 
Amplifier TUBE S 

Where not Represented will 
ship prepaid upon receipt of 
M. O. or Check. 

Detecto - 

The result of extensive 
experience in the field 

of radio engineering 

All Types $4 
RADIO ELECTO LABORATORIES 

152 West 42nd St. 
New York, N. Y. 

U. S. A. 

I 
DEAL ER'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 

E S 

EPAIRED 
AND 

G1l1 

- XCMANGED -' 
ALL TYPES 

CUNNINGHAM R. C. A.. ETC. 
We will either repair your tube or give You a 

brand new tube at the same price. Price with- 
out old tube, $2.75. All tubes shipped same 
day order received. 

SATISFACTION GUARANTEED 
OR MONEY REFIINnrn 

RADIO TUBE HOSPITAL 
206 BROADWAY Department N NEW YORK 

Cor. Fulton St., Room 418 
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may be about .001 mfd. A larger variometer 
. may remedy the trouble. 

Q. 2. In reference to the. Ultradyne, does 
mention of coils Ll and L2 mean that they are 
not required when the loop or when aerial is used? 

A. 2. These coils are used with an outside 
antenna only, as a study of the diagram will show. 

Q. 3. In what way is a Neutrodyne different 
from a Heterodyne? 

A. 3. The Super -Heterodyne type of receiver 
employs an entirely different principle of reception, 
from the Neutrodyne sets. The Super -Heterodyne 
requires more tubes than the Neutrodyne and is, 
therefore more sensitive. The Neutrodyne is a 
form of radio frequency amplifier, where the 
amplification is at a high frequency. In the 
Super -Heterodyne, the major amplification is at a 
considerably lower frequency. 

MICA 
(2052) Mr. Lester Fingerson, Feaxtou, N. Dak., 

requests: 
Q- 1. V \hat is the derivation and composition 

of Mica? 
A. 1. Mica comes from the Latin, "micare," 

meaning to shine (a naine suggested by the 
naturally shiny appearance of the mineral). It 
is a complex compound of silica, potassium, 
sodium and magnesium. "Muscovite" is its cor- 
rect name. 

Q. 2. Is all mica good as a high grade in- 
sulator? 

A. 2. Not all mica is satisfactory for insulat- 
ing purposes. If pin -holes or iron oxide are in 
the mineral, its insulating value is greatly re- 
duced. Iron oxide shows up as a reddish dis- 
coloration. 

Q. 3. Is there any name for the peculiar layer 
separation of mica? 

A. 3. This is called "basal cleavage." 

The Microphone Without 
a Diaphragm 

(Continued frotte page 663) 

and anode (the perforated metal tube sur- 
rounding the cathode) the distance of which 
can be altered by means of a micro-adjust- 
ment nut. The fluctuation of potential clue 
to the influence of sound waves is about 
50 millivolts. It was found advantageous 
to shunt the ionized air path between the 
cathode and anode with a resistance of 
500,000 ohms. 

i2)ulqm1ii ir. u,,,,, n , ,, 

to Heating Battery 
Arrangement and physical characteristics of 

the elements of the Kathodophon. 

Fig. 2 shows the capacity and resistance 
coupled speech amplifier used in conjunction 
with the Kathodophon in a broadcast sta- 
tion located in Berlin. It has been stated 
that excellent results have been obtained with 
this combination. 

Amateur Radio in the 
South Seas 

- (Continued from page 675) 

that Father Deihl ill, Aleipata, with appendi- 
citis; requests you send assistance." 

ROB were my call letters and DUM 
were those used by Apia Radio when carry- 
ing on tests with Father Dumas. The mes- 
sage was clear. Father Deihl, a fellow 
countryman, was ill at Aleipata and needed 
assistance. But how did Father Dumas get 
his message to Apia Radio? We had com- 
municated over short distance by breaking 
into dots and dashes, the continuous waves 
radiated by our aerials when the tubes in 
our regenerative sets were oscillating. Alei- 
pata was too far away for this method. 

The relief expedition was organized and 
equipped. My wife, an ardent radio fan 
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The Greatest. n 
yet made m 

Tu RADIO 
Solid 

Mahogany 
Cabinet 

of unique and 
artistic design 

Sold with or 
without the 

Loud Speaker 
Combination 

This Beautiful 
Marshall 4Tube ¿ 
Non-Oscillating Receiver ' 

Complete with all accessories 

00 
DOWN 

WRITEWRITE TODAY for full particulars of this most exceptional offer. Marshall Sets embody the very latest improvements 
to radio. They are licensed under Pfanstiehl Patents Pending, and utilize the wonderfully efficient Pfanstiehl Non - 

Oscillating System. 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. 

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 -48 Chicago 

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. 

Marshall Radio Products, Inc. 
Marshall Blvd. and 19th St. Dept. 59 -48 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 

3 Tube 4 Tube 5 Tube (Please check) 
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800 

50 
75 

100 
150 

Ft. $1.75 
Ft. 2.50 
Ft. 3.25 
Ft. 4.75 

Make TRANSCONTINENTAL Ribbon 

Aerials a Radio Necessity ! 
Take the word of a million satisfied users for it- there's 
no other type of aerial that brings out the possibilities 
of your Radio like TRANSCONTINENTAL RIBBON 
Aerials! Now improved 3 ways: 1. Waterproof enamel - 
led-to resist all weather and give you year in and year - 
out service. 2. No- solder fastening means permanently 
perfect contact. 3. Adjustable for length. 

Better Tone, Distance, Volume ! 

Don't blame your receiver if your results are below 
par. Change to TRANSCONTINENTAL Ribbon 
Aerials and change your luck! Not a strip of flat 
copper, but a laboratory product, in which res'utance, 
capacity and strength have been calculated and 
standardized. 

If your dealer cannot supply you order direct from 
the manufacturer. 

ACORN RADIO MFG. CO. 
Dept. 505 

37 West Lake Street Chicago, Ill. 

25'"mf 

TRANSCONTINENTAL 
LEAD -IN RIBBON 

Little bother of the aerial. 
Enamelled to resist weather. 
Triple insulated Fahnestock 
clips at both ends. Saves drill- 
ing walls and sashes. At all 
dealers or direct. 

cC= 

McMURDO SILVER 
Assoc. I. R. E. 

Well-known for his 
startling work on the 
Super -heterodyne, has 
written 

"The Portable Super- 
heterodyne" 

a Booklet that des- 
cribes this Peer of all 
Receivers and a larger 
Laboratory model in 
plain, non - technical 
language. The detail 
drawings and photo- 
graphs nuance it pos- 
sible for anyone to 
build the set. and se- 
cure the results that 
have amazed Engi- 
neers. Send for your 
copy at once. Price 50c 

at last -- 
the portable superheterodyne 

PERFECTED 
by McMurdo Silver. It sur- 
passes your fondest hopes. 

AUTHORITIES 
on Radio have declared it to 
be an "ELECTRICAL MAS- 
TERPIECE." It secures re- 
sults you never hoped to obtain 
outside of a Laboratory. and is 
so simple that you can con- 
struct it with a pair of Pliers, 
a Screw Driver and a Solder- 
ing Iron. 

THE PARTS 
recommended by Mr. Silver 
include a drilled and engraved 
Panel, and everything neces- 
sary to build the set. Price 
$58.00 Parcel Post prepaid, 
East of Rockies. (Accessories 
not included: Tubes, Batteries, 
Cabinet, Loop, Loud Speaker). 

SILVER SPECIALS 
Oscillator Coupler, No. 101 $2.50 
30 KC Tuned Output Transformer, No. 201 3.50 
.0005 Low Loss Condenser, No. 301 4.50 
50 KC R.F. Transformer tait, No. 401 4.00 
5 -Gang 199- Socket, No. 501 3 00 

Write for Descriptive Circulars 

All S.I1I Products are backed by Silver- Marshall's Uncon- 
ditional Guarantee of Satisfaction or Your Money Back. 

EASTERN DISTRIBUTOR 
Twentieth Century Radio Corp., 102 Flatbush Avenue 

Brooklyn, N. Y. 

Silver-Marshall ,inc. 
105 S. Wabash Avenue, - Dept. A - Chicago, Ill. 

Burned Out or Broken 

RADIO TUBES 
REPAIRED 

WD -11 or C -11 
WD -12 or C -12 
UV-199 or e 25 - -= UV -201A or C -301A 
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 

Including 

Radio Tube Exchange 
220 S. State Street, CHICAGO, ILL. 

Department N 
Mail Orders Given Prompt Attention 

i,lllll!IIIIII 1111111! IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIIIII !Illllllllil!!!!IIII' 

dams 
Perfected 

Battery Switch 
Large current carrying capacity with heavy phosphor bronze 
springs and brass bushings -an . extremely valuable feature 
which makes it adaptable eguany -cell to the large or small 
set. This switch is self -cleaning. Corrosion or interference 
is impossible as the continued wiping action insures a per- 
fect contact at all times. 
A trouble proof switch. Unconditionally guaranteed. 

Write for radio parts circular. 

THE ADAMS RADIO MFG. CO. 
1044 West Van Buren Street Chicago 
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and an experienced surgeon, collected the 
surgical supplies. Two large mail bags of 
knives, saws, needles, pliers, pincers, drills 
and probes were packed. Yards of bandages, 
bottle after bottle of medicine and abundant 
supplies of ether and chloroform were added. 
An operation was probable. 

I assembled the radio supplies. They con- 
sisted of audio frequency amplifiers, a. fully 
charged storage battery, three vacuum tubes 
and "B" batteries. Excessive humidity 
breaks down transformers, tubes burn out 
and batteries deteriorate in Samoa. Father 
Dumas was bending his storage battery by 

-boat to be charged. Radio fans in this part 
of the world can not step over to the near- 
est shop for supplies. - When equipment goes, 
they wait months for their orders to arrive 
from the United States. 

FIVE DAYS' RATIONS 
Five days' rations were included in the 

equipment. If all is well the boat can make 
the trip in seven hours. Recently one of 
the boats broke down outside of Aleipata 
and drifted three days without food and 
water under a small sail, trying to make 
the land. 

Mr., Dunwoodie, Radio Officer of West- 
ern Samoa, came in to join the expedition. 
He wanted to test out a new telephone for 
Aleipata. While there he could make ar- 
rangements for installing the transmitter, 
should it work satisfactorily. The radio 
officer contributed a long wave receiver and 
a two stage radio frequency amplifier. 

At 10 o'clock at night we embarked on 
the motor ship Lady Jane, a disreputable 
little copra cutter of less than 10 tons. The 
five by five hatch cover was our bed, deck. 
chair, and table. The dwarfed skipper was 
of mixed Malay and Fiji Island blood. He 
knew nothing of navigation, sextants and 
chronometers. He steered by his compass, 
the outline - of the land, and a Waterbury 
watch. He knew every foot of- the reefs, 
every turning of the coast line; and the 
exact moment to attempt to shoot through 
the passages. 

There was little of the romantic about our 
departure. Others in the South Seas have 
sung of the balmy breezes, the garlands of 
flowers, and the sad strains of Aloha or. 
Mai Feleni floating across the water. The 
only friend to wish us bon voyage was the 
manager of the trading company who tossed 
(1,000 in silver for his Aleipata stations on 
our hatch cover. The land breeze drove a 
chill mist down on us. The only music that 
accompanied us on our voyage was the 
grunts of the crew as the captain stirred 
them with his toe. 

PUTTING OUT 
In the early morning hours we were off 

the rugged iron bound coast, where the reef 
disappears. High cliffs rise up out of the 
ocean. The surf smashing against the lava 
walls has eaten its way through the lower 
strata into subterranean caves. The pressure 
of water underneath has blown holes through 
the upper layers of the cliffs. The water 
rushes into the caves and spouts into the 
air through the blow holes as geysers. Island 
mariners shun this part of the coast; for 
men and vessels soon pound to pieces on the 
jagged rocks. 

Our engine missed a stroke, then another, 
and stopped. The captain grabbed a torch 
and a hammer. "Don't be afraid," he re- 
assured us, "I'll soon have the- engine go- 
ing." For 10 minutes he busily wielded the 
hammer below. The roar of the crashing 
waves grew louder. The cliffs looming up 
in the obscurity of the early morning looked 
more sinister. The current was drawing us 
in to the shore. We knew the waters teemed 
with sharks. We thought we could see them 
astern following us to the shore. Our ex- 
haust coughed spasmodically, then settled 
down to steady work. "Bv Jove," Dun - 
woodie remarked, "it's lucky we had a 
hammer aboard or VMG would be sending 
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The new Exide six -volt "A" Bat. 
tery in one -piece case. Price, 
$14.60 up, f. o. b. Philadelphia. 

An even better "A" battery 
and at a much lower price 
TF you are one of the thousands who have come to I rely on the famous six -volt Exide "A" Battery, 
you will not recognize the new one when you first 
see it - but you will know it when you hook it up 
to your set, for it has the same old rugged power, 
the same constant efficiency, and the same long life. 

You will say of this new battery: " Handsome is 

and handsome does." The composition case (in- 
cluding handles) is moulded in one piece. Beauti- 
fully stippled and finished in glossy black, it is an 
ornament to any room. 

Broad inter -cell connectors fit 
close to the top of the battery. 
Offset terminal posts make it 
very easy to hook up. Filling 
plugs require but a quarter turn 
to remove. This new Exide is 
made in five sizes - 50, 75, 100, 
125, 150 ampere hour capacity. RAD I O B 

A complete line of radio batteries 
If you use low- voltage tubes you have your choice 
of those sturdy midgets, the Exide two- and four - 
volt "A" batteries, weighing but five and six pounds. 

In addition to the compact 24 -volt Exide rubber 
case "B" battery of 4000 milliampere hour capac- 
ity there is the new Exide for those who desire visi- 
bility as well as capacity. This "B" battery is 

assembled in glass jars and is made in 24 and 48 

volt sizes. Larger plates and greater space for the 
electrolyte give a capacity of 
6000 milliampere hours. 

The Exide Rectifier enables 
you to recharge your "B" bat- 
tery from your house current at 
a cost that is insignificant. 

Ask to see the Exide line at any 
Exide Service Station or Radio 
Dealer's. ATTE RIES 

For better radio reception use storage batteries 

Battery Capacity 

3-LXL-5 50 A.H. 
3-LXL-7 75 A.H. 
3-LXL-9 100 A.H. 
3-LXL-11 125 A.H. 
3-LXL-13 150 A.H. 

Prices Exide Radio Batteries 
Voltage Price F.O.B. 

Philadelphia 
Battery Capacity Voltage Price F.O.B. 

Philadelphia 

6 $14.60 
6 16.90 

1-KZR-5 
2-KZR-3 

24 A.H. 
12 A.H. 

2 

4 
$ 5.40 

7.30 

6 19.15 12-RB-2 4000 M.A.H. 24 10.00 
6 22.10 12-LR-2 6000 M.A.H. 24 12.00 
6 25.00 24-LR-2 6000 M.A.H. 48 23.30 

Exide Rectifier $2.00 

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 
In Canada, Exide Batteries of Canada, Limited, 153 Dufferin Street, Toronto 
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Weston is 
the original 
Instant Change 
Plug -75e 
Everywhere 

ohe 
WESTON Ï 

arm Ar Cf IAAOE 

RADIO PLUG 

Electrical 
Indicating 
Instrument 
Authorities 
Since 

The Sign 
of Weston 

Quality 
The name Weston on an instrument 

means distinguishing merit. It pro- 
tects the buyer. Every instrument 
and plug is guaranteed. Do not be 
misled by that phase ; "Just as good 
as Weston." Demand Weston and in- 
sist on getting it. If your dealer can- 
not supply you, write direct to the 
company. 

Prolong Tube Life with this Wesson Voltmeter 
By operating tubes at correct filament voltage, the life of tubes is increased at least threefold. . With this Model 301 Weston Voltmeter you can always duplicate instantly any voltage required. For quick tuning and good reception, it is an absolute necessity. Case dia- meter 3% in. Write for booklet J. 

WESTON ELECTRICAL INSTRUMENT CO. 
173 Weston Avenue, Newark, N. J. 

Branches in All Principal Cities 

1W lES1[ON, 
STANDARD -The World Over 

TL"::.` ..: 

!ELL, 

Price, $1.10 

The JEWELL 
Lightning Arrester 

has been approved by the 
National Board of Fire 
Underwriter's (No. E- 
S403). 

Comply with their re- 
quirements by installing a 
Jewell Arrester. (Dark 
Brown Porcelain Case). 
Write for Jewell Radio Instrument 

Catalog 15 -A 

Order from Dealer 

Jewell Electrical Instrument Co. 
1650 Walnut St., Chicago 

Use "RAGEMCO" Tools to Build Better Radio Sets 
ER-702 
RADIO 
I-IANDI- 
TOOL 

Bends Bus Bar 
or wire !trips 
a n d scrapes 
wire, bores and 
reams h o 1 e s, etc. Tool consists of 4" black apanned handle. to which it attached wire bending device, with nick- eled ferrule and 3 inches long two sided reamer. 

ER -702 -Price 50e 

ER -701 
RADI 

' a TOOL SET .' 'Phis is th%i andiest 
sot of tools ver made kii===mialm for Radio Work by 
the makers f the 
famous "YAl; Iir);" 
Tools. It contains 
the following: 1 
Rach et Screw -driver. 

6% in. long, holding all attachments; 1 Blade, 5,áx3/16; 
1 Blade. 3'/ s '/s; 1 Blade 2% x '4; 1 Countersink: 2 
Socket Wrenches for all small nuts ; 1 Reamer to enlarge 
holes in panel from ?a x %; 1 Wrench. one end 5/16" 
. snnare or hex. for jack, other " hex., etc. 
ER- 701 -Price $3.00 
Order by order members. Remit by check, 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 arder is received. If not satisfied, money will he 
refunded upon return of goods. 

We carry a complete list of Radio Tools. No 
matter what you want we have it in stock. Write 
for our complete tool list. 

THE RADIOGEM CORP., - 66 -R -W. Broadway, New York City 

Radio News for November, 1924 

out messages for a new consular officer and 
another radio officer for Samoa." 

Shortly after daybreak we passed through 
the narrow opening in the reef into Aleipata 
harbor. At half speed we slowly bumped 
our way over the coral beds to an anchor- 
age. Father Dumas nut out in his boat 
to land the party. He had heard VMG 
transmitting his message to me. The opera- 
tor had informed him that assistance was 
on its way. He was interested in the moun- 
tain of baggage. "What is all that ?" he 
demanded. "Radio equipment ?" He 
shrugged his shoulders in disappointment 
when informed that the bulk of it was sur- 
gical supplies. 

ALL NATIONS 

We found the patient better. The news 
of our departure was the first ray of light 
in a week. Father Dumas, a Seventh Day 
Advent missionary, a Mormon from the des- 
erts of Utah, and all the traders of the 
district, had been in consultation over Father 
Deihl. A heavy book in French was -the 
only medical authority among them. With 
Father Dumas translating, ,they had studied 
the charts and the symptoms for remedies. 
One was in favor of calomel, another was 
for turpentine, yet another was convinced 
that sodium salicylate was the only remedy. 
The patient settled the discussion by taking 
all. 

The doctor listened to the history of the 
case and examined the patient. She found 
that he had been suffering from appendicitis. 
The attack was subsiding and the patient 
could be moved to Apia Hospital for opera- 
tion in a more favorable situation. 

The doctor's assistants were released for 
radio work. At seven in the evening we suc- 
ceeded in establishing communication with 
Apia. The operator nolitley hoped that we 
had survived the perils of the sea and gave 
us the press from New Zealand and Apia. 

The mystery of Father Dumas' message 
was explained. The United States tug On- 
tario was cruising off Aleipata searching for 
a missing boat -load of natives from Amer- 
ican Samoa. Letting his receiving set radi- 
ate, and by tapping the antenna lead on the 
binding post, Father Dumas had sent his 
message to the Ontario. The SOS call was 
relayed to NPU in Pago Pago. Pago Pago 
called Apia and the operator at VMG, un- 
able to telephone the message to me, waited 
until he heard me tune in on 2,000 meters. 
Simple enough, but a roundabout way of 
getting a message through. 

The European colony composed of the 
New Zealand Resident Commissioner, our 
Mormon friend from Utah, the Australian 
Seventh Day Adventist, a Prussian soldier 
now trading in Aleipata, a Belgian trader, 
and a trader from Iceland met to wel- 
come us. They meet on the veranda of the 
mission house each week to settle inter- 
national affairs. They call themselves the 
Aleipata Section of the League of Na- 
tions. Out of gratitude for the arrival of 
the relief expedition, we were elected to 
honorary membership in the association. 

SOME REAL DX 

Marvelous reports had reached us at Apia 
about Father Dumas' reception of distant 
stations at Aleipata. We exhibited a slight 
skepticism as to the whole truth of these 
reports. The Aleipata members came loy- 
ally to the defense of their radio station. 
They told us that Father Dumas gave them 
the press hours before it was posted on 
the board at Apia. The Belgian whistled, 
"Yes, We Have No Bananas," as he heard 
it rendered by a saxophone soloist at KFI 
in Los Angeles. The Prussian admitted that 
he had attempetd to fox trot to music 
broadcast by California stations. The young 
Mormon produced his diary and exhibited 
the score of the World Series as copied 
from KPO in San Francisco. "Gee," he 
exclaimed, "it's good to get the play by 
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Not a makeshift-but a real 
Loud Speaker with the famous 

Manhattan Concert Modulatoril 
It's not a makeshift -it's not just 

a headset in a horn -but a real loud 
speaker that reproduces all radio 
programs with excellent musical 
quality. 

The Manhattan Junior has a re- 
producing unit especially and cor- 
rectly designed to operate the long 
air column of the horn. The diaph- 
ragm is large and heavy - firmly 
locked in place -no rubber is used. 
The permanent magnet is ex t r a 

large -and no batteries are required 
for operation. 

The Manhattan Junior is the only 
loud speaker in its price class to have 
that most necessary adjustment -the 
"Concert Modulator." The impor- 
tance of this feature, first introduced 

and popularized on the Manhattan 
Loud Speaker, is now thoroughly 
established. By means of it, the in- 
strument can be satisfactorily ac- 
commodated to set, tubes and the 
strength of "B" battery current, so 

that the best results can always be 
obtained. It also eliminates any 
possibility of "chattering" caused 
by overloading from powerful re- 
ceiving sets. 

Hear the Manhattan Junior dem- 
onstrated at your nearest dealer -its 
musical qualities will astonish you. 

Made by the makers of the famous 
Red Seal Dry Batteries 

Manhattan Electrical Supply Company 
New York, Chicago, St. Louis, San Francisco 

3 

9joulli also want 
these other 

c./llauhattim- 
-oduets 

-di? 1 Ç 
Red Seal 

Variable Condenser 
A low loss condens- 
er with vernier giv- 
ing smooth easy tun- 
ing control. Ideal 
for super - critical 
work. Brass Plates, 
"pig - tail" connec- 
tions - shielded 
against hand capa- 
city. 
Price 17 Plate $5.75 

23 Plate $6.00 

Red Seal Headset 
Designed for "DX" 
work. Tone quality 
excellent. Work- 
manship t h e best. 
N o distortion o r 
chattering. Bakelite 
case, soft rubber 
sanitary headband. 

Price -$6.00 

Red Seal Batteries 
The dependable dry 
battery for "A" cir- 
cuits. Long operat- 
ing life and great 
recuperative power 
make Red Seals 
ideal for r a d i o 

work. Sold by all 
classes o f dealers. 
Remember, f r e s h 

Red Seals bring in 
fresh stations. 

altanjun 
lorAREAL LOUD SPEAKER WITH 
n 

E "CONCER MODULATOR" 
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No. 24 Ammeter No. 45 Voltammeter No. 34C Voltmeter 

Warning that Danger Lurks or Assurance that 
All Is Well With Your Batteries or Tubes 

Silent guardsmen, with eyes that see invisible electrical conditions meaning life or death to your batteries and tubes -that is the part assigned to Sterling Meters in the radio world. These 
meters are as dependable as an ocean liner's compass. They tell the truth and steer you free 
from radio difficulties.. 

Sterling Pocket Meters are known from imitations by, 
the bulge on their metal face. - It pays to be sure of 
getting genuine Sterling 'meters. 

No. 24 Pocket 'Ammeter for testing dry cell amperage 
0 -35 amp., 1 amp. divisions. Price $1.00. 

No. 33 Pocket Voltmeter for measuring voltage of'in- 
dividual cells of either dry or storage battery types. 
0 -3 volts, 1 volt divisions. Price $1.25 

No. 34C Pocket Voltmeter for testing radio "B" bat- 
teries up to, 50 volts. 0 -50 volts, '1. volt divisions. 
Price _ 

- $2.50 
No. 35 Pocket Voltmeter for testing voltages of a range up to and including 120 volts 0 -120 volts, 1 volt divisions. Price $3.50 
No. 36 Pocket Voltmeter double scale meter. 0 -10 volt scale for testing "A" batteries over 3 volts and 

0 -50 volt scale for testing "B" batteries. Price $3.50 
No. 45 Pocket Voltammeter for testing amperage of "A" battery cells And voltage of 13" batteries both dry and storage. Price $3.75 

Sterling Panel (Filament) Meters are a source of pro- 
tection to your tubes against burn -outs and for measur- 
ing the voltage across the filament to obtain correct 
rheostat setting. Meters mounted on the panel are most 
convenient. 
R321 0-1r/e D. C. Ammeter. Price $4.00 
R322 0-3 D. C. Ammeter. Price 4.00 
R323 0 5 D. C. Ammeter. Price 4 00 
R324 0-10 D. C. Ammeter. Price 4.00 
R325 0-250 D. C. Ammeter. Price -4.00 
R340 0-0 D. C. Voltmeter. Price 4.00 
R341 0-8 D. C. Voltmeter. Price 4.00 
R342 0-30 D. C. Voltmeter. Price 4.00 
R343 0-100 D. C. Voltmeter. Price 5.00 
R344 0-120 D. C. Voltmeter. Price 5.00 
Do you want an exceptionally interesting booklet con- 
taining diagrams, hook -ups and helpful suggestions that 
assure you of better radio - reception? Sent free on 
request. 

Ask about Sterling Rectifiers, Rheostats, Audio and Radio Transformers, Microcondensers. 

THE STERLING MANUFACTURING CO., 2831 -53 Prospect Ave., Cleveland, Ohio 

térlín$ 
METER S 

Voltmeter 

NEW 
SALES POLICY 
Highest quality radio material delivered to 
your door at from 10% to 50% reduction. 
Save the middleman's profit. Send for Cir- 
cular No. 25. 

"B" Battery Standard. Glass jars -not test tubes, heavy plates, large acid circulation. 
1750 M.A.H. (134 amp. hr.) Size 4x11 %x5% in. All `B" Batteries shipped @q 
dry. Price .pJ Vo 
"A" Battery. 6 volt -full 100 amp. hr. capacity. 
Made for radio work ; has handy carrying 
handle; 2 -4 and 6 volt taps. Finished oak case. 
All "A" Batteries shipped fully charged 
PRICE $13.9 

SPECIAL OFFER: 10% discount allowed on 
orders of $15.00 or more. 

Send for Radio Circular. No. 25. 

"B" Battery Hydrometer. Standard instru- 
ment, carefully graduated. Special price...75c 
"B" Battery Charger. A chemical rectifier, 
will charge 48 volts of "B" Battery at a time. 
Special price $2.75 
Send 25% of price with order, balance C.O.D. 
All storage battery prices F.O.B. Cleveland. 
This is your opportunity to make a big sav- 
ing on all radio materials. Send your order to- 
day. 

Forest City Sales Company, 1400 
Cleve l25th and, O 

Street 
hfo J 
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play account of the games. Almost like 
being there." 

These isolated whites in Aleipata spoke 
familiarly of the new Los Angeles Biltmore 
Hotel dance music, the Los Angeles Am- 
bassador Hotel Cocoanut Grove Orchestra, 
and Hale Brothers' Studio in San Fran- 
cisco. They regretted there was no Span- 
ish representative to translate the press 
broadcast in Spanish by the Los Angeles 
Times. The evidence was overwhelming. 
We apologized. Father Dumas is firmly 
established as a radio expert in Samoa. 

The return trip to Apia was uueventfill. 
The patient stood the voyage well; certainly 
he arrived in a happier frame of mind. 
The American telephone transmitter had es- 
tablished communication between Apia and 
Aleipata. The amateurs had met the emer- 
gency. Amateur radio had again acquitted 
itself with credit. 

1 
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E Clearing the Ether of 
Electric Power Noises 1 

(Continued from page 657) 
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of the committee include its services as a 
clearing -house for information regarding 
conditions and methods employed in different 
localities, all member companies co- operat- 
ing. Experimental work to determine the 
best methods and equipment for locating 
various sources of trouble and for suppress- 
ing or eliminating radiation from electrical 
equipment and appliances, is planned. The 
education of the radio public as to the above 
problems is also suggested, in order that 
the fan may receive the benefits from the 
experimental work in his interest. 

In a recent article, the editor of a radio 
magazine gives special prominence to a state- 
ment to the effect that : first, if there is a 
lot of noise which interferes with reception, 
the owner of the receiving set is justified in 
suspecting that the power circuits and equip- 
ment in his vicinity are causing the trouble ; 

and, second, it is a relatively simple matter 
to locate such sources of disturbance. 

While believing neither of these assertions 
true, the problem was nevertheless presented 
to the power companies in such a manner 
that they could ignore it, and a radio sub- 
committee including W. R. G. Baker, Gen- 
eral Electric Company; C. A. Boddie, West- 
inghouse Electric & Mfg. Co.; J. G. Hem - 
street, Consumers' Power Co., Jackson, 
Mich. ; E. P. Peck, Utica Gas & Electric 
Co., Utica, N. Y. ; G. A. Vahey, Edison 
Elec. Ilium. Co., of Boston; A. F. Van 
Dyck, Radio Corporation of America, H. 
L. Wills, Georgia Ry. & Lt. Co., Atlanta, 
Ga., and A. M. Wilson, University of Cin- 
cinnati, was appointed. 

The sub -committee soon discovered that, 
while radio interference was being widely 
discussed, no organized effort had been made 
to secure definite data regarding the extent 
to which power circuits and apparatus have 
been a cause of radio interference and that 
no other organization existed for the defi- 
nite purpose of investigating these problems 
and furnishing information concerning them 
to the power companies and others inter- 
ested. 

The Radio Corporation, the General Elec- 
tric Company, and the Westinghouse Coin - 
panse had been obliged to consider radio in- 
terference, because of specific complaints 
presented to them. A few of the larger 
operating companies had, as a matter of 
public policy, taken cognizance of complaints 
of radio interference, and done some very 
valuable pioneer work in locating sources 
of such trouble. By tying all these con- 
structive factors together, the committee 
hopes that results of value to the radio 
and power interests, as well as to the "fans," 
will be secured. 
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BALANCED RECEIVER 

T HE greatest circuit made greater by 
epochal refinements. The NEW Model 
B Receiver enormously emphasizes the 

outstanding dominance of the EAGLE Bal- 
anced Neutrodyne. 

Every Vital Part Manufactured 
In the EAGLE Factory 

Every instrument that must carry any re- 
sponsibility for the efficiency of the EAGLE 
Model B Receiver is made in the EAGLE 
factory under the supervision of EAGLE 
engineers. 

EAGLE Instruments 
Only in EAGLE Receivers 

The vastly improved instruments described 
in the adjoining panel CANNOT BE PUR- 
CHASED ANYWHERE AT ANY PRICE 
except as incorporated in the NEW Model B 

EAGLE Receiver. Developed explicitly for 
the EAGLE Model B. 

INSIST Upon These Advantages 
You want the very latest improvements in 

your radio set. Then you want these ADVAN- 
TAGES- multiple switch, ball- bearing, die - 
cast condensers, and the recently developed 
revolving resistor element rheostat. 

Price $175.00 

Get a Year's 
GUARANTEE 
on the next set 

you buy - 
The EAGLE 
is Warranted 

for ONE YEAR. 

Licensed by Independent Radio Manufacturers, Inc., under 
Hazeltine Patent Nos. 1,450,080, dated Mardi 27, 1923, and 
1,489,228, dated April 1, 1924. Other patents pending. 

EAGLE 
20 Boyden Place 

MODEL BS 
A New Eatle Artistic 

Console Cabinet 

Price $100 
An artistic Console cabinet, 
for the EAGLE. in American 
Walnut or Mahogany. with 
fume proof compartments for 
battery and charger. Ask our 
dealer t3 show you thi; beau- 
tiful installation. 

Because 

RADIO CO. 
Newark, N. J. 

Ball- Bearing Die -Cast 
Condensers 

An entirely new depar- 
ture in condensers. Both 
rotor bearings are ball - 
bearing. Rotor and stator 
plates are die cast integral 
with their support. 

Revolving Resistor 
Rheostat 

The resistor element, in- 
stead of the contact, is the 
operating unit in the 
EAGLE rheostat. 

EAGLE 
Multiple Switch 

Instead of several jacks, 
which are inherently weak, 
a smoothly operating mul- 
tiple (filament control) 
switch controls all battery 
connections. 
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Little Things 
That Improve Receiving 

You will like the extreme care given to 
every detail in the manufacture as well 
as the correct and original design and 
superior ` construction which dis- 
tinguish 

Y3-3LEY 
Approved Radio 

Products 
It is this care with the 
little refinements, the 
result of years of ex- 
perience in the manu- 

facture and development of radio and telephone 
equipment, which improve your receiving when 
you use Yaxley products. - 

Take the Yaxley Jack as an example. The 
single nut mounting without the use of spacer 
washers is a distinct advantage to you. The 
phosphor bronze springs, the pure silver, self - 
cleaning contact rivets and other exclusive fea- 
tures, mean better satisfaction. 

Your dealer will gladly show you these stand- 
ard jacks or we will send you full information, 

if you write. 

Interstage Radio 
Jack, Code No. 4 

$1.00 

Yaxley Mfg. Company 
Dept. N, 217 No. Desplaines St., Chicago 
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VOLUME! 
Mr. R. V. Montgomery, 33 Lamberts 
Lane, Port Richmond, S. I., entertained 
a committee of engineers to a demon- 
stration on a loud speaker using only 
3 tubes, bringing in clearly and loudly 
such far distant stations as KHJ and 
PWX. A step of radio frequency is 
unnecessary when you use the all Litz. 

t`iau 

.2 

I. Pw( \ 

Uncle SamTgCoil 
The most wonderful coil 
in the history of Radio for 

Volume- Distance -Selectivity L- The Only 
_: Licensed all 

Litz Tuner 

5" ' $5.50 
ß:p3 At all good dealers to 

Ask your dealer or send self- addressed 
stamped envelope for FREE wiring 
diagrams of circuits using this coil. 

UNCLE SAM ELECTRIC CO. 
211 E. 6th Street Plainfield, N. J. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N. Y. C. 

Some power companies apparently take 
the position that it is a serious mistake to 
give any consideration to complaints of radia- 
interference; others apparently consider 
radio interference complaints as one of the 
many opportunities of establishing cordial 
relations with their customers. Some -com- 
panies seem to hesitate to admit that defects 
in their circuits can be indicated by . radio 
interference complaints ; others consider 
these complaints as valuable sources of in- 
formation. Some companies turn all infor- 
mation regarding radio complaints over to 
one individual, who looks after them ; others 
seem to be so organized that the complaints, 
are lost. 

But the interest of the power companies 
in radio interference is growing, partly be- 
cause of increasing pressure from the radio 
"fans" and partly because of increasing kilo- 
watt -hour consumption from the same 
source. ' In companies in which such statis- 
tics -are available, records show that radio 
is responsible for a 20 per cent. increase in 
lighting kilowatt -hour sales. 

Early in the spring, the first meeting of 
the sub -committee was held in Birmingham, 
Ala. There was not much definite informa- 
tion available, so a very simple blank form 
was sent to a number of widely separated 
companies in order that some specific infor- 
mation might be obtained, which would indi- 
cate the nature of the complaints, what the 
companies did about them, and the results 
secured. At the second meeting, held in 
Philadelphia, Pa., these data were avail- 
able, and there was a good attendance. 

From the discussion it appeared that there 
is general agreement that complaints of radio 
interference may be divided into three 
classes. The first class is composed of com- 
plaints from those who do not know enough 
about radio or power problems to complain 
intelligently. Generally these troubles are 
due to wrong installation or poor adjustment 
of receiving sets. The second class are 
complaints due to interference from some 
more or less local source for which the 
power company cannot be held responsible. 
Generally, both the first and second classes 
can be quickly distinguished, because the 
complaints are individual or in rather small 
groups. The third class is composed of 
actual cases of interference caused by trou- 
ble in the power circuits. Generally this class 
can be easily distinguished from the others 
because of the widespread distribution of 
the complaints. 

A leaky insulator, or a cracked transformer 
bushing, or a grounded arc circuit or dis- 
tribution line may radiate sufficient power 
from the arc, to make all the radio re- 
ceiving circuits over a wide area inopera- 
tive. Certainly it is well worth while for 
any power company to pay immediate and 
careful attention to this third class of com- 
plaints. 

CAUSES OF INTERFERENCE 
Any arcing circuit to ground will usually 

cause trouble. A deep therapy or a violet 
ray machine, or the high voltage rectifier 
of electric precipitation equipment may pro- 
duce the same effect. So, in many cases, it 
is necessary for the power company engi- 
neer to diagnose the case carefully in order 
to save time. 

Sometimes arcing at the commutators of 
d.c. machines will cause radio interference. 
Even in the case of railway motors, where 
the arc itself is .thoroughly shielded, it is 
claimed that radiation from the motor leads 
and trolley wires may cause serious inter- 
ference ; but, so far as the sub -committee 
is aware, there are no positive data regard- 
ing specific cases to establish values for this 
type of interference. However, cases of 
radio interference from trolley circuits have 
been encountered. 

REMEDIES DEVELOPED 
One of the most active members of the 

sub -committee, in tracing causes of interfer- 
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NOW TO MAKE 
PRACTICAL RADIO 
RECEIVING SETS 

¡+ 'Y.G -MANV 

ARNIM 

4 

BUILD 
"Practical" Sets 
for Practical 

Results 
For the man who wants to select a 

Radio Receiving Set that is practical. effi- 
cient, tried and tested by time. the E. I. 
Co. Book No. 2 will be invaluable to him. 
This book contains a selection of the best 
practical Radio Hookups on the market to- 
day from the small but efficient crystal 
Receiving set to the standard Radio and 
Audio frequency hookups so popular today. 

The book gives complete instructions on 
how to build each set, with a wiring dia- 
gram of each circuit. It is profusely illus- 
trated and is written in plain language so 
that the instructions can be followed quick- 
ly and easily. 

PREPAID 
BOOK No. 2 HOW TO MAKE PRACTI- 
CAL RADIO RECEIVING SETS, size 
5r/ax7s/4 incises, 45 pages. Profusely illus- 
trated, bound in stiff cardboard two -color 
printed cover. 

You can obtain one of these books at 
your local Radio or News Dealer or by 
writing direct and enclosing 25c to 
CONSRAD Co., Selling Agents 
233 FULTON STREET 

NEW YORK CITY 

ElCom pa nyE 

RADIOGRAM 
° 10E83 

,R A D I O F A N S 

AUG 1.0 

s, 

G E T A R E A L 1 0 5 1 1 . 1 . 

B U I L D T H E S U P E R - H E T E R O D Y N E 

T H A T D O E S N O T ^ R E P E A T^ 
Y O U C A N . S E E' P A G E 749 

T H O M A S N P I N K E R T O N 

Sae. .. 
:5,4 .0 NEEVEI6 C1TT 

TOLL-RATE RAD,Ó6RAM ÚNLESSMARKEti.OTKERWISE 

PATEN 
As one of the oldest pat- 
ent firms in America we 
give inventors at lowest 
consistent charge, a 

service noted for results, evidenced by many well known 
Patente of extraordinary value. Book, Patent- Sense, free. 
Lacey& Lacey, 631 F St.. Wash., D.C. Estab.1869. 
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RADIO FOR EVERY PURPOSE AND ANY PURSE -$5 TO $32.50 

KODEL Model C -14 Four - 
Tube Receiver, with 
battery compartment 
and loud speaker. Price 
$32.50 (without battery 
cabinet, loud speaker 
or accessories). Battery 
cabinet can be furnished 
with any KODEL set at 
slightly additional cost. 

KODEL an astonishing new receiver 
that will make radio history 
KODEL is the name of a circuit dis- 
covered by an independent experi- 
menter. So wonderful is the KODEL 
circuit that it picks up stations 
1000 miles away, using only one 
tube and no antenna, when condi- 
tions are right. Add tubes and you 
increase distance and volume until 
you succeed in covering 3000 miles 
on the loud speaker. All this with 
only a single dial to turn! 

If you travel - KODEL Portable. 
If you cannot erect an antenna - 
KODEL. If you want distance and 
quality- KODEL. If you want sim- 
plicity - KODEL. If your pocket- 
book is limited- KODEL. Even if 
you want results regardless of cost 
- KODEL. 

See the KODEL line at your deal- 
er's. If he cannot supply you, send 
us his name and address with check 
or money order and we will ship 
direct to you. Money returned if 
any KODEL set does not more than 
satisfy you. 

All KODEL sets use the unique 
KODEL circuit and may be operated 
from either storage or dry bat- 
teries at will, and without an out- 
door antenna if desired. 
FREE! Write for instructive 

KODEL catalog, entitled "Radio for 
Every Purpose and Any Purse." 
FREE! 

DEALERS : the KoDiL is a sensa- 
tion wherever introduced. Write 
for terms. 

KODEL MANUFACTURING COMPANY 
Under the same management that made the HOMCHARGER famous 

118 West Third Street, Cincinnati, Ohio 

Model P -12 Two -tube 
Portable. (Model P -11 
with additional tube 
added, which increases 
distance. and volume 
many times) -$22.50. 

Model S -1, KODEL Crystal 
Set. Sensitive, selective, 
low priced -Price $5.00. 

Model P -11 One -tube 
Portable -the Camera of 
Radio -price $16.00 with- 
out accessories. Tube, 
batteries, head -phones, 
antenna and ground wire 
all self -contained. Weight 
4% lbs. complete. Model C -13 Three -tube Receiver - 

$28.00. Gives five -tube volume with only 
three tubes, due to reflex amplification. 

Model C -12 Two -tube 
Receiver, $18.00 -A 
great distance getter; 
puts local stations on 
the horn; single dial 
tuning. 

Model C -11 One - 
tube Receiver - 
The biggest 
value in a one- 
tube radio set 
to -day. Price 
$10.00 

RADIO FOR EVERY PURPOSE AND ANY PURSE -$5 TO $32.50 
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ROYALTY 
VARIABLE GRID LEAK 

REVOLUTIONARY ! 

°S HE ROYALTY Variable GRIDLEAK 
Al has revolutionized gridleak construction. 

It has eliminated at one stroke every source 
of gridleak trouble. It is a 'wirewound 
gridleak! 

The lever arm cannot scrape away the 
resistance element, as it does in ordinary 
gridleaks, because of this wire winding. 
The ROYALTY Variable GRIDLEAK is 
noiseless ; it retains its resistance value 

indefinitely. It is absolutely non -inductive. 
The ROYALTY Variable GRIDLEAK has a range 
of from 100,000 ohms to 7,000,000 ohms. It meets every gridleak requirement and more. Ask your dealer! 

FREE- Write for hook -up booklets of ROYALTY Variable GRIDLEAKS and RESISTANCE UNITS. 

WIRELESS PRODUCTS CORPORATION 
136 Prince Street, New York City 

%ï 1111`? 

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, 3y2 and 4 inch sizes. 

BELL Square Sockets 
lead in efficiency. Solid molded Bakelite, for 
standard base tubes. Unique double -wipe spring 
contact makes 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. 

Use "RAGEMCO" Tools to Build Better Radio Sets 
ER -302 \\\YT7lJ,y, 

t - i t %i - 
p '- 

%;.;...' ¡ b Qtr-= 1 
'' -:-,-',;'--,.._,..i0 ' ;Ï /I.1^l\ HAND DRILL 

Especially designed for Radio Work by the makers of the 
famous "Yankee" Tools. A beautiful balanced, small, 
powerful drill, with 4 to 1 ratio of gears for speed. Spe- 
curl chuck 9h32r tool to take largest drill. mostly 
furnished with drill or tool sets. Length over all, 91/2 in. 
Weight 11/2 lbs. 
ER- 302 -Price $2.75 

ER -402 CIRCLE CUTTER 
Especially designed for the 
Radio Constructor. Made 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 

fr - 

in one operation. Cuts holes u 
to 4 in. m diameter. 
ER-402-Price $3.00 \ 
and 

401. Sd tool but smaller 
and not fitted with bead or scroll 
in one operation. 
ER- 401 -Price $2.00 

Order by order numbers. Remit by check, money order, 
stamps or cash. All goods are shipped free of tramper. We carry a complete list of Radio Tools. No 
tation charges to all parts of U. S. and possessions same matter what you want we have it in stock. Write day as order is received. If not satisfied, money will be for our complete tool list. refunded upon return of goods. 

THE RADIOGEM CORP., - - 66 -R -W. Broadway, New York City 
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ence, reported that he had found a number 
of cases of radiation from house wiring, 
which produced interfering noises in the set 
which he used in his work. Another mem- 
ber, in investigating a case of this type, 
developed a filter which eliminated inter- 
ference due to a violet ray machine. He 
feels that he may be able to offer a solu- 
tion to many cases of radio interference 
due to small motors and similar devices 
which tend to set up radiation from house 
wiring. 

One interesting and very extraordinary 
case of radio interference was reported. A 
140 kv. line about 100 feet from an aerial 
at right angles to the line caused so much 
interference that the radio set was useless. 
After a number of experiments, an aerial 
was installed about 400 feet from, and per- 
pendicular to, the 140 kv. line. The aerial 
is 250 feet long, and the lead -in wire from 
the aerial to the house is rubber covered 
wire, laid on the ground for 300 feet. No 
trouble has been reported since this new 
aerial was installed. 

A rather common source of radio inter- 
ference is the thermostat control of elec- 
trical appliances. The periodic breaking of 
the circuit by the control sets up an arc 
which, in a number of cases, has made the 
receiving set in the home inoperative. 

RECOMMENDED EQUIPMENT 
There was considerable discussion of the 

type of set to be used in tracing sources of 
interference, it being generally agreed that 
a very sensitive loop set should be used. 
One of the sets described utilized a non - 
directional loop aerial mounted horizontally 
in the top of a car. While it would perhaps 
be more advantageous to use a small vertical 
loop so as to take advantage of its direc- 
tional effects, the non -directional loop also 
seems to be desirable under certain condi- 
tions. The types of sets .which appear to 
have given the best service for noise detec- 
tion and location are the Reflex and Super - 
Heterodyne types, so arranged and mounted 
as to be fairly portable and convenient for 
use in an automobile. 

In a recent case of radio interference it 
was found impossible to get compass action 
from the loop of the exploring set until the 
rest of the set was shielded by means of sheet 
iron. The radiation from the source of 
trouble apparently affected the tuning cir- 
cuits within the exploring set. 

Ask Hoover He'll Do It ä 

(Continued from page 709) 

foolish, however, and with the marvelous 
expansion of radio and its new applications 
the officials have to consider all requests 
carefully. Should licenses be granted for the 
transmission of radio pictures still and mov- 
ing? Why not ? And yet, who would re- 
ceive them? This type of message or com- 
munication will require a wave channel 
which many other services may want or 
need. This is one of the serious questions 
which requires immediate thought. Radio 
pictures are practical and while not yet on 
the air, they will undoubtedly create in- 
terference in the channels now in use. 

Besides the 533 land broadcast stations, 
there are about six portable broadcast sta- 
tions in operation, chiefly in automobiles 
which move about the country from zone 
to zone and from one radio district to 
another ; many more are desired. What 
wave -lengths and hours can be assigned 
these operators ? Of late, ships are asking 
for broadcast licenses, and the Department 
is hesitating to open this new field on ac- 
count of the trouble a mobile broadcaster 
might cause in the well established and 
busy radio channels in operation. The S.S. 
Leviathan tried out broadcasting experi- 
mentally and now desires a regular license, 
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AUDFO 
fREQUERCY =W 

TRANSFORMER U 

All Stage Ratio 

KARAS ELECTRIC CO. 
CHICAGO :: U. S. A. 

F PAT'S PND'G G 

Far, Far Better Reception Than 
You Have Ever Known 

or 
Your Money Back 

Immediately 
MAIL THE COUPON AT ONCE for a pair of the Marvelous, New, Karas 

Harmonik Audio Frequency Transformers. Put them in that new 
radio set you are building or put them in your old set in place of the 

transformers you are now using. Try them out -test them thoroughly for 6o days. 

If YOU don't enthusiastically agree that they give you the most delightful 

radio reception you have ever heard send them back and we will return your 
money immediately without question or quibble. 

That's our special introductory offer, 

Those who are now using Karas Harmonik Transformers in their radio sets 

are so pleased with the surprisingly better reception they are enioying that 
they tell us if we could REALLY describe to all radio enthusiasts the exquisite 
pleasure of hearing this wonderful reception they would all want Karas 

Harmoniks in their sets, at once. 

But we don't know how to adequately describe the delightfully rich, round, full, 

clear -as -a -bell tones of Karas Harmoniks. The only way to fully realize what 
a vast improvement they make in ANY radio set is to actually hear their sur- 

prising reception. That is why we make you this unprecedented trial offer. 

We are stocking the dealers with Karas Harmoniks just as fast aswe can. In the mean- 
while we are making this "Proof By Trial" offer direct to those radio enthusiasts 
who are keen to enjoy radio reception at its very best. If your dealer already has 

secured his allotment of Karas Harmoniks he is authorized to make you this offer. 

We might give pages to telling you WHY Karas Harmonik Transformers give 

purer, sweeter, more natural music than any transformer ever built before. 
But you had much rather hear and enjoy their actual performance than to just 
read about how and why they are so wonderful. 

That's why we simply say "Try a pair ofKaras Harmoniks at our expense and hear 
with your own ears the beautiful musical tones they deliver. Judge from their per- 
formance whether they give Far Better Reception Than You Have Ever Known," 

Mail the coupon today. Please write your name and address very plainly. 

KARAS ELECTRIC CO., 4040 N. ROCKWELL ST. DEPT. 59.48 CHICAGO 

KARAS 
HARMONIK 

5700 

To Jobbers and Dealers 
Distribution of Karas Harmonik Transformers through regu. 
lar jobber and dealer channels is being carried out as rapidly 
as the output of our factory permits. In the meantime mail 
applications will be taken careofin the order they are received, 
on an allotment basis. W rite us for test records, discounts, et_. 

To Set Manufacturers 
We positively prove that Karas Harmonik Audio Frequency 
Transformers 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. Write 
or wire us and arrangements for tests will be made promptly. 

Send No Money With this Coupon 

Karas Electric Co., Dept. 59 -48 
4040 N. Rockwell Street, Chicago, Ill. 

Please send me pair of Karas Harmonik All Stage 
Ratio Audio Frequency Transformers. 1 will pay the post- 
man $7 apiece, plus postage, 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 

Dealer s Name 

Dealer's Address 
If you send cash with order we'll sendtransformerspostpaid 
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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 
3 %) the companion trans- 
former for use in further 
stages 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. 
Desi;ner.s and builders of radio trauçfor,ners for over 23 years. 

MEW(RADE MARK REG. U.S. PAT.OFF. 

Improve 
With An AmerTran 

Your Set 

1101110111 III III :1111 
ó 

411 

Il ational 
JELVETCondensers 
ER11tXER and Dials 

Grounded Rotor 
Shielded Stator 

Heavy Aluminum 
Plate 

Radion Hard 
Rubber 

Low Loss 

Used by Browning 
and Drake before 
the American Inst. 

of Electrical 
Engineers 

PRICES 
DX Condenser in- 
cluding 3" Vernier 
Dial. 
.001 $7.00 
.0005 6.00 
.00035 5.75 
.00025 5.50 

Velvet Vernier 
Dial Only 

4" .... $2.50 
3" 2.00 

PERFECT RESONANCE CONTROL 
That is the way that a user of a NATIONAL VELVET VERNIER DIAL and CON- 
DENSER describes the liquid smoothness and flexibility of this Perfect Slow Motion 
Dial and Low Loss Condenser. 
Perfect because of perfect design and skilled craftsmanship. No gears -no grating - 
no backlash. Every part in perfect accord. . 

A Perfect Control For the Whole Dyne Family 
Made by 

BULLE 
WRITTIN 

1E 

F04 OR 
R.N. NATIONAL COMPANY, Inc., Cambridge, Mass. 

Save Cost 

of New Tube 
Guaranteed Vacuum Tube 
Repairs at Popular Prices 

We try to maintain 24. 
hour service. 

All repairs guaranteed. 
Tubes satisfactory o r 

money refunded. 
Special discounts t o 

dealers. 
Send broken and burn- 

ed out tubes parcel post. 
Repaired tubes returned 

parcel post, C.O.D. 
HARVARD RADIO 
LABORATORIES 

200 Old Colony Avenue 
S0. BOSTON. MASS. 

S. HAMMER RADIO CO. 
307 Atkins Avenue Brooklyn. N. Y. 

$8.50 N & K Phones 9000 ohms Model 1) 55.9e 
12.00 Dr. Seibt Phones. 0000 ohms 5.75 
7.00 Superdyne Goils, Genuine 4.95 
7.00 Ambassador Coils, Genuine 4.95 

12.00 Baldwin Phones (Type C. Double) 7.95 
7.00 Federal No. 65 or AmerTran Transformers 5.25 

12.50 Como Duplex P.P. Transformer 9.75 
30.00 Music Master Loud Speaker 24.00 

Catalog Sent Free Upon Request. 

Not Insured Unless Insurance Cnarges Included. 
Orders over $5 00 shipped Prepaid. 

5000 
RADIO DEALERS 

buy from 

HUDSON-ROSS 
123 W. Madison St. Chicago 

Send for dealers discount. 

Radio News for November, 1924 

but the Shipping Board has not been au- 
thorized to operate such a station yet. Some 
time ago a steamer on Lake Pontchertrain, 
near New Orleans, tried out a similar plan 
but could not compete with local land sta- 
tions. For over a year the Al. G. Barnes 
Circus operated a mobile broadcast station, 
but eventually found that a portable broad- 
cast set was too expensive. Another port- 
able license was sought by a theatrical per- 
former playing one -night stands throughout 
the country. 

Radiotics 
II .111111111111;1 

(Continued from page 704) 3 

5. 

over, in fact, its a whale of a shield! No 
directions are given as to the point in the 
shielding the receiver should be placed. 

Contributed by Burton Proctor, Jr. 

COOK WELL BEFORE SERVING 
The Radio Section of 

the Public Ledger 
(Philadelphia) for Au- 
gust 23, 1924, contained 
the following gem of an 
advertisement: MACA- 
RONI Switch Points. 
Complete with 6 -32 
hexagon brass nuts, 5 
cents per dozen. This 
is a dish which should be on the menu of 
every restaurant. The chef who discovered 
it must have been a radio bug. The hexagon 
brass nuts should be served with a sauce 
of Azotic Acid to aid in digesting the brass. 

Contributed by William H. Rigby. 

20 

WATTS -Ak 

EXCESS WAR MATERIAL? 
The August 24, 1924, 

MI edition of the Boston 
Sunday Post contained 
the following advertise- 
ment : "We have in 
s t o c k 150 genuine 
GERM transmitting 
tubes. Rated at 20 
watts." The attention 
of the Boston Board of 

Health should be called to this dealer be- 
fore these dangerous tubes get into the 
hands of radicals who might attempt to 
create a plague and wipe out the nation. 

Contributed by Joseph Karokas. 

SPREAD IT ON YOUR AERIAL 
WIRES 

The American Radio 
Stores, Inc., in the Au- 
gust 22, 1924, edition of 2S per GALLON 

the Philadelphia Eve- 
ning Bulletin advertise 
"HONEYCOMB OIL 
MOUNTINGS." By 
experience we have 
found that such oil re- 
quires no mounting ; it 
will mount itself. It is fine stuff to smear 
on the aerial wires to help the concerts slide 
down the lead -in into the receiving set. 

Contributed by W. Ridgway Petra. 

HONEYCOMB OIL 

USE A RAIL BENDER TO WIND 
THIS COIL 

The Albany Entcr- 
-b prise (Minnesota) of ' August 21, 1924, con- 

/. tains a description of an 
untuned primary coil of 
rather unique construc- 
tion. It. reads as fol- 
lows : "From ten to 
twenty turns of wire 
ABOUT THREE TO 

FOUR INCHES IN DIAMETER, to be 
determined by experiment, may be placed 
on the same tube as the secondary." Enuf 
said ! Contributed by Karl P. Dirondorf. 
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TRADE MARK REM 

"The Perfect Broadcast Receiver" 

A NEW SUPERIOR BROADCAST RECEIVER 

SIMPLE -LONG RANGE -HIGHEST QUALITY 
NON RADIATING - NON REGENERATIVE 

Two Stages Tuned Radio Frequency- Detec- 
tor and Three Stages of Audio 

Frequency Amplification 

95.`x° 
Completely Constructed 

Transportation Prepaid 

PLIODYNE 6 
Front View Showing Simplicity of Control 

PLIODYNE 6 
Interior View Showing Compact and Efficient Design. 

A New Marketing Plan 
Rather than sell this high grade receiver to wholesalers at $190.00 less 50% discount 
we are going to sell it direct to you at wholesale, saving you $95.00 and at the same 
time giving you the finest set that can be bought for twice the amount. 

Inspect the "PLIODYNE 6" At Our Expense 
We will send the "Pliodyne 6" C. O. D. transportation prepaid with privilege of 
inspection. If it does not appeal to you as the finest medium priced broadcast receiver 
you ever saw, return it to us at our expense. Otherwise take advantage of 

A FREE TRIAL 
Accept the C. O. D. and try the "Pliodyne 6" for five days. If you are not satisfied 
in every way return it at our expense and we will return your money. 

Our Guarantee 
We guarantee every Golden -Leutz "Pliodyne 6" to be the finest broadcast receiver that can be manufactured 
using 6 tubes or less and to be satisfactory to you in every way and to reach you in perfect condition. 

You take no risk whatever in sending us your order for unless you are completely satisfied with the receiver 
and with your saving you may return the receiver to us and we will refund your money. 

GOLDEN- LEUTZ, Inc. 
476 Broadway, - - New York City 

Licensed under Farrand Agreement and Hogan Patent No. 1,014,002 

NOTE: -We reserve the right to withdraw the Free Trial Offer if our Factory Production is exceeded. Golden -Leutz, ree. 
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Every Radio 'Fan 
Should_ Have 

This Book 
TIKE a little radio encycio- 1J pædia, this I. C. S. Radio Handbook is packed with 
concise,.. sound information 

Price Only useful to everybody from be- ginner to veteran hard - 
boiled owl. It starts with 
simple explanations of radio phenomena and leads you along gently until you can 

s 

$14 pages 
Pocket Sips 

Compiled by 
BARRY F. 

DART 
E.E. 

Formerly with 
the Western 
Electric Co., 
and U.S. Army 
Instructor of 
Radio. 

Technically 
edited by 

F. H. DOANE 

understand the most techni- 
cal diagram. _ 

You may dip into it at 
random, or hunt up Special information you want, or read it right through. Dif- ferent types of receiving and sending hook -ups are 
explained; electrical terms 
and circuits; antennas; bat- teries; generators and 
motors; electron (vacuum) 
tubes; interesting experi- 
ments; definitions, and thou- 
sands of suggestions for get- 
ting more pleasure out of 
radio. 
A pocket course in radio! 
Every page tells you some- 

thing useful, and there are 
514 pages; hundreds of illus- 
trations and diagrams. It is 
the biggest dollar's worth in 
radio, and will save you from 
wasting money on -things 
that don't work. 

Send $1 to -day and get this 514 -page I. C. S. 
Radio Handbook before you spend another 
cent on parts. Money back if not satisfied. 

TEAR OUT HERE 

I INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8284 -C, Scranton, Penna. 

I enclose One Dollar. Please send me-post- 
paid--the 514 -page I. C. S. Radio Handbook. 

t It is understood that it I am not entirely 
satisfied I may return this book within aye 
days and you will refund my money. 

1Name 
Address 

Be a Motion Picture 
Photographer 

$100 to $250 a week. New plan qualifies 
you quickly in spare time at home. Earn 
while learning. Also opportunities in 
Commercial, Studio Portraiture and News 
Photography. 

CAMERA FREE Motion Picture or Professional 
View Camera. New Booklet 

explains everything. Write today. New York Institute of 
Photography. Dept. 5611, 143 West 36th Street, New 
York City. 

INSIDEAERIAL 
i.1 r-e rtJrdr. 51 sIrli rl.Y a a.1.1W 

III \VIl.9aa \7.7t1'1a a1a 1111J_ß - \ l'II- Iillln..l IR1r.Ill 1.1la I 'CEILING IïR.11ir..ItCCF" icy >g ;ri lr l3]y :í':I14 -I LONG 
NOT AFFECTED BY WIND, RAIN; SNOW OR LIGHTNING 
CERTIFICATE OF APPROVAL by one of Largest Radio LABORATORIES sent' 

PRICE 17 POSTPAID or $5.00 and 4 ADDRESSES SET OWNERS 
Bar Aak about our NOISE KII.LER"us 

INTER-STATE SIGNAL CO., Dept. 3 COLUMBUS, OHIOI 

uunuu ,,,,,,R,>,mmnnn,n,nnn,n,,,,,,,m,,,,,nn,,,,, 

New QRA'S 
(Continued from page 680) 

NOTICE -The new address of station 
5WC owned and operated by J. B. Gaines 
is 724 South Winnetka, Dallas, Texas. 

HAMS TAKE NOTE 
Editor, RADIO NEWS : 

Will you publish a note in RAmo NEWS 
to the effect that I will listen for U. S. A. 
Brass Pounders during the winter and will 
QSL any calls heard? - 

If the Hams will let me have a -card giving 
me the _time .they are on the air, _also .QRH, 
I will be ; right on the -job. 

H. CONSTABLE, 
6 Leysfield -Road, Shepherds Bush 

London WP2, England 
- - 

Calls Heard 
This space is set aside each month for the listing of amateur calls heard. We invite you to... send -us a -list of the stations you have heard, typewritten if possible, or at least sufficiently readable to prevent mistakes. Print the calls on a separate sheet of paper, using but one side and listing the calls across the page, not in columns. These should be arranged alphabetically for each district. To distinguish the stations that have been worked, they should be put in parenthses, and, according to the rules now in use, the C.W. stations should be mentioned in a separate list. Do not include stations less than 1000 miles distant. The lists should reach us by the first of the month for publication in the following issue. 

90A, 408 -9th ST., PETERSBURGH, IND. 
laeg, Ibex, lxak, lcmx, lama, lasr, 2wg, 2kf, 21e, 2cqz, 2wz, 2za, 2rk, 3bnu, 3dx, 3cjn, 3cdk, 3buy, (3hs), 3cbm, 3cdn, (3auv), 3qt, 3oe, (4fg), 4ai, 4ey, 4ft, 4dv, 4pv, 4dx, 4hz, 4it, 4k1, 4pk, 4tj, 5fm, Sgp, (5aiy), ifs, 5ka, Samf fone, 5amw, 5jf, 

5apc, ajh, (Suk, Samh, Swlo, apt, 5(5nw), Sarnia, Sua, Scn, Sns, Swk, Ssg, 5iq, 5sd, 8cpk, 8die, 8buc, 8bhe, (8cwr), 8dae, 8b11, 8qb, 8app, 8apr, 8bmb, (Baer), 8dmk, (8er), (8ak), 8bnh, 8zg, 8rj, 8cmu, Stj, 8dhs, 8bmt fone, Satp, 8brc fone, 8dec, 8aig, 8cyl, (8yx), 8bur, 8cva, 8dc, 8ki, 8cmb, (8ajn), 8chp, (8dnf) qra -, Sago, 8bpl, (8dhw), 8dfw, Sdmm, 8bkh, 8aq, 8cmb, 8ct, 8dgo, 8cd, 8dt, 8av1, 8sf, 8dfm, 8wx, 8cwp, (8cxm), Sdaw, (8bqr), 8brg, (8aii), (8wz), 8atp, 8abm, 8cnw, 8dsn, 8dki, (8bkrn), Sul, 8bwb, 8con, 9aud, 9hj, (9alb) 9dfq, (9djn), gaps, (9ayx), 9eld, 9tv, 9uz, 9aaw, 9ccw, 9bkk, 91a, 9afy, (9vw), (9bwf), 9amb, 9cyq, 9arp, (9es), 9aau, 9mi, (9dgk), 9dqu, (9hp), (9baw), 9cur, 9bpt, 9vc, 9dbm, 9be, 9qz, 9cii, (9ell), 9djg, 9cal, 9chx, (9drc), 9dlp, (9pq), (9baz), 9awg, 9awr, 9mc, 9blg, 9aa1, (9chv , 9dlw, 9clz, 9dwz, 9cee, 9dyy, 9abt, 9ni, (9asa), 9csg, 9bmd, 9fb, 9czb, 9dkk, 9hw, 9dwk, 9ead, 9afc, 9d1m, 9cvs, 9dbm, 9db, 9dd, 9eht, 91b, 9cfs, 9dxh, 9cwq, 9cmn, 9dwz, 9elb, 9cog, 9dsa, 9vd, 9uc, (9ta), (9efz), 9elp, (9kd), 9duc, (9cwp), 9ca, (9bmp), 9cfk, 9dng, 9bmk, 9bkj, 9bce, 9ws, 9bjl, 9ur, 9dpx, 9cze, 9apv, 9eji, (9em), (9d1h), Icon. 
Canada: 3vh, 3oh. 
WI qsl a crd if requested. Those bring 90a Ose qsl es qrk! 

5SJ, PAWNEE, OKLAHOMA 
Sck, Sin, 5gw, Sjs, 5gm, 5ga, Sjj, 51r, Sjr, 5q1, Sed, 5ha, Ssr, Sapy, 5apq, 5qg, 5ajj, 5es, 5gj, 5agw, Scq, 5kw, 51o, 51r, 5xt, Szy, Srj, Sam, Sak, 5ana, 5bw, 5wi, 5m1, 51j, Sxac, Samw, Saki, 5afu, 5axj, 5eq, 5bgx, Soh, 5sp, Sto, Sql, Scm, Sqw, 5sd, Suk, Saes, 5gj, 5pp, 5aj, 5agt, 51q, 5ns, Samh, 5xaj, 5ga, 5ha, Shm, 5zav, 5ds, Sva, 5aaz, Samg, 1py, ladn, laf, laj, lkx, lcib, 1mo, lxw, 2by, 2rx, 2sm, 2gk, 2rb, 2bg, 2crg, 2bm, 2aey, 3ii, 3jj, 3tb, 3n1, 3he, 4jr, 4hs, 4e1, 4by, 4eb, 3ah, 41j, 4fg, 4bo, 4co, 6do, 6kj, 6zau, 6ck, Sat, 7ln, 7co, 71s, 7zI, 7aix, 7ej, Scz, 8ddv, 8com, 8aru, 8hj, 8cgj, Bog, 8cdy, 8mr, 8aj, 8ag, 8sf, 8p1, 8cgj, 8bdn, Sdhk, 

9bsi, 9wa, 9ahh, 9bw, 9drw, 9aim, 9bgm, 9ba, 
9caa, 9br, 9dt, 9xaw, 9cny, 9cv, 9arj, 9cka, 9aps, 
9czl. 9bsc, 9dtn, 9dpt, 9hiq, 9wv, 9mc, 9ahj, 9ek, 
9oa, 9dwb, 9ahg. 9cc, 9cnu, 9gs, 9ta, 9aex, 9bvv, 
9ccm, 9dxh, 9dzo, 9ru, 9amr, 9bij, 91z, 9cdb, 
9bef, 9cch. 9ahq, 9dh1, 9caj, 9bt. 9ef, 9oy, 9dyy, 
9veq, 9ceo, 9avw, 9vm, 9bgu, 9db, 9bkr, 9dm, 
9aar, 9mc, 9bj, 9ao, 9aw, 9bd, 9dh, 9th, 9dav, 
9bq, 9dya, 9dbf, 9cfa, 9dbr, 9ebi, 9cdo, 9afb, 
9brx, 9byc. 91g, 9ccv, 9dw, 9cy, 9bcb, 9wv, 9af, 
9ck, 9sa, 9bst, 9ba, 9ry. 

All whose calls are listed above please Q. S. L. 
All cards answered. 

Radio News for November, 1924 

The 

ROUDFOOT 
ONE -KNOB 
VERNIER 

CONDENSER 

13 plate 
(M.P.G. 
.00025) 

$3.75 

25 plate 
(M. F.C. 
.0005) 

$4.50 

43 plate 
(M. F. C. 

.001) 

$5.75 

HEN you install this condenser on 
your panel, you are assured of re- 
sults - regardless of the hook -up 

you use. Watch -like precision, plenty of 
strength with minimum bulk are all ele- 
ments entering into its efficiency. It re- 
quires only small space in your cabinet -a 
mighty profitable quality in a radio unit 
today when everyone wants a set that 
"doesn't take up much room." 

The Proudfoot has other important fea- 
tures - one -knob control of group plates 
and vernier, two rod stator plate mount- 
ing, three wiping contacts instead of a 
pigtail. Get one today. Equip your set. 
If your dealer cannot supply you, write us 
sending us his name. 

Jobbers and Dealers -We will be glad 
to give you detailed information about 
the Proudfoot if you will address us 
on your letterhead. 

CRUVER MANUFACTURING CO. 
2456 W. Jackson Blvd., Chicago, Ill. 

LS 
TEN -I 

RADIO RECORD j si 
REGISTERED IBS PAT. OPE.. 

THE ONLY "LISTEN -IN" BOOK 

KEEP A RECORD OF 
STATIONS HEARD, DIAL 
SETTINGS, RECEIVING 
CONDITIONS, ETC. 
Flexible cloth binding. Gold stamp- 
ing. 160 pages. Printed on Bond 
Paper. Contains introductory article 
"How to Receive Radio Broadcast,- 
by Lloyd C. Greene, Radio editor 
Boston Globe. Many Radio Hints 
and Tips. Complete list of Broadcast- 
ing Stations and double page map of 
United States. PRICE 

75 cents 
At Your Dealers 
or Sent Prepaid 
on Receipt of Price 

II 

LISTEN -IN 
PUBLISHING CO. 

119 MAIN ST. 
CAMBRIDGE, MASS. 

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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"Can we get those blues 
from Memphis?" "Easy! Just turn 

the dials to 64, Mary, and we'll have 'ern right away." 

You never imagined that radio could be so 
sure -so simple to use. Just think! Once 
you've tuned in a station with WorkRite 
Super Neutrodyne Receivers, you can turn to 
it instantly, at any time, simply by referring 
to your "log." 

Select what you want to hear from the daily 
programs -and know in advance that 
WorkRite will get it for you -clear as a bell, 
with no loss of quality, richness or brilliance, 
and free from distracting howls or whistles. 

WorkRite brings in distant stations -not 
just once in awhile -but regularly and dis- 
tinctly on the loud speaker. Under favorable 
conditions, it will bring in broadcasting from 
across the continent. 

Amazing Selectivity 
There's another great WorkRite advantage 
that you'll appreciate. It's this. No matter 
how powerful your local stations may be, you 
can easily tune them out and bring in other 
stations using practically the same wave length. 

The first time you use one of these beautiful, 
companionable sets, you'll think it's almost 
magical. But, there's really no secret to Work- 

Rite's remarkable range and selectivity. They 
are due largely to two things. First -Work- 
Rite's ingenious Super Neutrodyne "hook- 
up." Second -the way WorkRite is built - 
the fine materials that go into every set - 
the intimate, careful attention given to every 
detail of manufacture. 

Already Tremendously Successful 
WorkRite has already won a host of en- 
thusiastic friends. Dealers in many cities find 
themselves pressed to meet the demand for 
WorkRite. So, if the store you visit is unable to 
demonstrate WorkRite for you, write us and 
we will send you the name of a store that can. 
Or, if you want to know more about WorkRite 
sets before you see them, mail the coupon 
below and we will send you a beautifully 
illustrated rotogravure folder giving full in- 
formation on all WorkRite models. 

By all means, know what WorkRite will do. 
It would mean so much to you and your 
family -a new delight, a fresh treat, every day. 

THE WORKRITE MANUFACTURING COMPANY 
nos EAST 30TH STREET CLEVELAND, OHIO 

Branches. 
Chicago. 536 Lake Shore Drive: Loa Angeles 239 South Loa Aagcice St. 

DEALERS -If you don't know about WorkRite Super Neutrodyne 
Receivers, by all means write us immediately for full particulars. 

-\A/ o ITE 
SUPE NEUTRODYNE 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, without accessories, $ sto 
Radio King, without accessories, $sso 

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 orwriting. Drawer beneath 
drop is provided for log sheets, etc. 
A set unsurpassed in any respect. 
Price, Aristocrat, withour accessories,$35o 

Send Coupon for FREE 
Rotogravure Booklet 

The WorkRite Manufacturing Co. 
580B East 30th Street Cleveland. Ohio 

Please send me FREE a copy of the Roto- 
gravure bookletwhich describes WorkRite 

Name 

Address 

City State 
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Learn 
Electricity 

Student winding a Stator in The Great School of COYNE 
Earn $200 to 

$800 a month! 
New Enlarged Course 

I train you on everything from door -bells to power - plants- everything to make you a $50 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- trical Center of the World. I pay your fare. Get 
your training at CO YNE -the oldest, largest and best 
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 thatyou 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 
como to COYNE. 

Learn in 12 Weeks! 
NOT A CORRESPONDENCE SCHOOL 

Nobooks 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 beinginstalled to keep my school 
the most modem at all times. 

You Don't Need Education 
Or EX.ferienceCOYNEgivesyoueduca- 
actual work- that's why 

ti do and experience br 
y 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'tdelay a minute -send that coupon right now for 
my big free catalog and full particulars of special 
otter. ACT NOW! 

Free R. R. Fare to Chicago 
Come to Chicago and be ready for BIG MONEY 
in 12 weeks! 

Endorsed. by Electrical.Irtdustry 
1300 -1310 W. Harrison St., Dept. 694-e Chicago 

no; _19. ® ®e.e- ®w® MME I® 
Q Coyne Electrical School, Dept, 594.3 

1300 -1310 W. Harrison St., Chicago 
Mr. H. C. LEWIS, Pres. Dear Sir : -Please send me 

11 

free your big new catalog and full particulars on free 
railroad fare ôfer and two free courses. 

I 
Name 

Address 

1 

' 

1 

3CKA, 1125 BEDFORD AVE., NORFOLK, VA. 
laac, laal, lajo, lajp, lany, laoc, laos, lare, 

larf, lava, laww, laxa, laxz, lbbe, lbbo, (ibip), 
ibvl, lbzp, lci, Icic, lcpc, lcqm, lcre, ldm, lgv, 
lmo, lnt, loa, lxae, lxax, lxw, let, lzw, 2aco, 
2aey, 2agw, (2ahw), 2a1, (2ate), 2auh, (2azy), 
2bgd, (2bgg), 2bmr, 2boi, 2bpb, 2bt, (2btw), 2byc, 
2byg, 2chk, (2chz), 2cuu, (2cpo), 2crc, 2crq, 
2csz, 2ctq, 2cty, (2evu), 2cxl, 2cyf, 2cyq, 2uc, 
2kx, 21e, 2ry, 2xx, 4af, 4bx, 4dx, 4gw, 4hr, 4it, 
4ur 4pv, 4sy, 4ts, Sape, 5ek, 5gp, 5slc, Swi, 6cgw, 
(8adm), Saer, Sagg, 8aig, 8aii, (8aip), 8ajri, 
Salv, 8aq, 8axn, 8ayw, 8bf, Sbit, 8bkh, 8blp, 8bmy, 
8 bnh, 8boy, (8brc), 8bvd, 8bvr, 8bxv, 8byb, 
Sbzc, Scci, 8cei, 8cg1, 8cwk, 8cwl, (Scxm), 8cyi, 
Sdaa, Sdae, 8dgr, Sdgv, 8die, 8dki, 8dk1, 8d1a, 
8dmg, Sdmx, 8dmt, 8doo, Sef, 8gz, 8hn, Sjq, 8qb, Ssf, (Svq,) 8xan, 9aal, 9aau, 9aaw, 9ac, 9acq, 9ali, 9arp, 9baz, 9bcx, 9bmu, 9bpy, 9btt, 9cee, 9ccl, 9Cwp, (9dcw), 9doe, 9drc, 9dsa, - 9pb, 9tg. CANADIAN-Ibo, ldj, 2be, 3bq, 3fc, 3nf. DALITE-labf, laeg, lasy, lhce, lboa, lbwj, lcnlp, lcmx, lkv, 2apy, 2bgi, 2bgo, 2bjo, 2bgg, 2brb, 2chz, 2cjd, 2cnk, 2cpd, 2cqz, 2cv, 2cvj, 2cxb, 2mo, 2mu, 2rb, 2wz, 4ea, 4ft, lago, 8atp, 8bdw, Sbrc, Sdtc, 8fm, 

3TT -3AAP, PHILADELPHIA, PA. 
C.W. -(laap) laj, laos, lapp, (lava), (lavi), laww, (laxk), laxz, lbbe, lbcm, lbgo, (lboa), lbwj, lbym, lcmp, lcq, lis, lkl, irr, lum, lww. 8bbx, 2ts, 2wc, 4cs, 4jr, 4tj, 4un, 4vr, Saw, (8acm), 8akk, 8pan, Satz, 8bmt, 8bn, Sbnh, (Shoe), 8boy, 8brm, 8myi, 8cnl, 8da, 8dga, 8dgo, 8dki, 8dmt, 8ef, Sem, 8fm, 8fn, 8gz, (Skc), 8rj, 9aau, Saat, 9baz, 9bcj, 9bof, 9ecj, 9ce, 9cee, 9chs, 9cwp, 9dsa, 9dwb, 91n. FONE: lcke, 2au, Ihre. Please report on mi 5 watt CW & Flínt. All cards answered. 

4PV, 148 AVANT ST., SPARTANBURG, S. C. (lapp), labf, lael, lajx, (lall), laww, lazr, lbcu, lbdx, (lbgq), lboa, lbq, lbvr, lbwj, (leak). lcmx, lcpj, lgv, (lmm), (1p1), 1py, (Leh), lsf. (lad), (2abt), (tacs), (2aey), 2al, 2ana, 2ayp. (2bgo), (2bmr), (2bqb), (2brb), 2by, 2cg, 2cjj. 2cka, (2cgz), (2crq), (2crw), 2cvj, 2cuu, 2cwi, 2glc, (2jc), (2kf), (2lcr), (2mo), 2my, 2rb, 2rk, 2wz, 2axab, 2xbf, (3abw), 3adp, (3adv), 3aec, 3ahp, 3aky, (3apt), (3apv), 3auv, 3bco, 3he, 3bei, (3bk1), (3bnu), 3bob, (3buv), 3buy, 3bva, (3bv1), (3bvu), 3bwt, 3bz, (3cbx). (3hdk), 3ce1, (3chh), 3cjn, 3doo, 3fb, 3fr, 3jh, 3jv, (31g), (31y), 3mf, (3oe), 3og, 3ph, 3pi, (3qt), (3sf), (3tf), 3ts, 3xp, (3zm), 3zo, (4aa), 4af, 4ai, 4bg, 
4fg,lc)4fs,lb4ft, (4gx, (4gw), (4hr), (4hw) ea(4hz), (4io), (4it), 4jd, (4jr), 411, (41s), (4mi), (40n), 4pb, (4pd), 4pk, 4rh, (4rr), 4sa, (4si), (4sy), 4tj, 4ua, (4un), 4xx, (Saaj), Sagn, Saiy, 5akn, (Sakw), (Salz), (Iamb), (Saom), (Sape) 5ck, ses, 5fm, (5fv), 5gi, (5gp), Sin, Sig, (5ka), Skc, (5nj), Spa, 5pk, Sua, 5vv, (Swi), 6avj, (Sacm), 8acn, Baer, 8aey, Sagp, Saig, 8aip, 8ajh, (Salw), Sanb, 8app, 8apr, (8aq), (8atp), 8avd, (Savx), Sawn, Saws, (Saxf), 8ayw, (8bit), 8bjt, (8bkh), $bkm, 8blp, 8bma, 8bmb, (8bni), (Shoe), Sbos, 8boy, 8hgi, Sbgr, (fibre), 8brm, (8bt), 8btl, 8bvd, Sbvj, (8bvr), 8bvu, 8byk, Sbzf, Scab, (Seci), Scee, (Scci), 8dgo, Schk, Scia, (8ejp), (Semh), Seni, Scon, (8crw), (Scud), Scwp, (8cwr), 8cxm, (8cyi), 8cys, (8dae), 8dfm, 8dgt, (8dhs), 8dki, (Shca), Sdmx, 8dnf, 8do, 8doc,-Idoi, (8doq), (8dph), Sdpj, (8dgi), (8dsn), 8fj, (8fm), 8gz, 8hc, 8hn, (8hv), (Ski), 81r, 8md, Sry, (8sf ?), Svq, 8vt, Swy, 8xap, Sxs,.Szab, leg, (9aa), (9aal), 9aau, 9aps, (9arp), 9aud, (9aus), (9auy), (9azx), (9baz), (9bcc), 9bce, 9bcx, 9bdp, (9be), (9biw), 9bjz, (9bk), 9bkj, (9hkk), 9blr, 9bmk, (9btk), 9bwf, 9bwu, 9cah, 9cco, 9cdv, 9cee, 9cfi, 9cfs, 9cii, 9cmr. 9cnv, (9cwp), 9cyq, (9czb), 9cze, 9dfq, 9dge, (9dgv), 9djn, 9dlm, 9dlw, (9dmi), 9dmj, 9dpx, (9dre), 9dsa, 9dtic, 9dxr, 9ead, (9ebq), 9efz, 9eky, 9elb, 9eld, 9eli, 9em, 9hp, 9kd, (9oa), (9tg), 9tf, 9uc, 9vc. (9xhe). 9xw. 

FONE : 2rb, 4it, 411, 4rr, Ibre, Scab, Sxad, Sxs. 
NAVAT,: ' cf. 
CANADIAN: lar, 3acf, 3fc, 5mb. 

F. C. SCOBEY. 478 STUYVESANT AVENUE, 
TRENTON, N. J. 

laac, laap, lcaz, Id, let, ljv, ]ask, larp, ltv !ber, 2cro, 2crc, 2ck, 2sy, lava, 2cph, 2cgi. 3's too numerous. 4ef, 4o1, 4m, Sek, Sup, 51b, dat, 8afm Same, 8cfp, Soak, Baga, Sanp, 8boa, 8bpn, 8brx, 8bxt, Bos, Sep, 9ats, 9arp, 9bhh, 9doe, 9sta. CANADIAN: 2be, 3gg, 3pz, 4hh. 
Pse OSL Oms. I will do the same. 

8PS, 9506 COLUMBIA AVENUE, 
CLEVELAND, OHIO 

labf, lael, laja, lalj, lall, lanh, lare, larf, 
laxa, lbcc, lbdx, lbes, lbhm, lbie, lbnt, lbwx, 
lbqk, - lccz, lei, lcdp, lcmx, legk, lctw, Ida, 
Idb, lgv, Ika, lkc, Ikr, lmy, loa, loj, lom, lrh, 
lxae, lxam, 2acs, 2agd, 2aja, 2awf, 2bgo, 2buy, 
2chc, 2chz, 2cmk, 2cpd, 2cpx, 2cgz, 2cv, 2cvj, 
2cwj, 2ev, 2wc, 2mu, 3acq, 3adb, 3adp, 3agf, 
3ajd, 3anj, 3aoj, 3api, 3apv, 3bay, 3bco, 3be, 3b1u, 
3bmn, 3bno, 3bnu, 3bta, 3bva, 3mwj, 3eck, 3cjn, 
3ck1, 3co, 3hs, 3ke, 31r, 3me, 3mf, 3oe, 3oq, 3un, 
3vw, 3wf, 3xav, 3xx, 3zo, 4af, 4ai, 4cs, 4dx, 4ft, 
4fs, 4gw, 4iu, 4jr, 4rr, 4tj, 4xz, 5amf, 5ar, Sen, 
Sek, Sek, Sno, 5nt, Svv, Swo, Sza, Szas, 6cgw, 
6ka, 6xad, 7zu. 8th district too numerous. 9aau, 
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PEN 
On August 13, 1929, the United States Patent Office 

issued patents for the protection and manufacture of 
the world's greatest storage "B" battery. The 

n battery gives an extra long service and lasts ch 
over fire years -gives good, clear and loud reception 
and sets distance very well. 

A New Kind of Plate 
The ry b tte is absolutely noiseless and gives over 

3,000 iii ampere hours of service per charge. The 
new 
and can be recharged 

graphite treated, 
few heurs from 

!from cony 

charger lame socket or farm outfit. Five batteries 
cost only fve cents per charge. 

Container Is Genuine Hard Rubber 
The new battery is built in none piece, unbreak- 

able, neat bard rubber container s illustrated, with 
vent caps large enough for hydrometer reading. Each 
battery is called a unit of 22% volts. Add units for 
higher voltage. 

Most for Your Money 
This is the largest size battery for yvur mone7. 

Built under patents, thus you get the very bout. The 
battery can be bought assembled or knockdown. 
Units c with full directions printed very clear. 
Units can be assembled by any one in h few ,o sates' 

scoend today for 
more 

b new battery. A 
batteries-- 

of 
them will last indefinitely. 
Price A.,embled $4.50 
Knock down 3. 75 
A. C. Rectifies .75 

SIDBENE RADIO MFG. CO. 
29 WEST MT. EDEN AVE. NEW YORK CITY 

BIG CATALOG ON REQUEST 

The Latest Achievement in 
RADIO 

WONDERFUL STRIDES have been made in 
radio. The latest one is the new 

RAY-DIO 
"B" Storage Battery 

This battery is made after a principle differ- 
ent from all others. It is the only different way 
ever invented for making batteries. - It is known 
as the famous Lavier Formula, and has just 
been applied to radio batteries. 

The result is a battery of long life, steady 
voltage, and unequalled capacity. Easily and 
quickly recharged. Amazingly economical to 
operate. 

It is the greatest step forward in radio bat- 
teries -yet the prices are surprisingly reason- 
able. 

Get a Ray -dio "B" Storage Battery and en- 
joy clear, distinct reception free from disaerce- 
able sounds and disturbances. 

Write at once for prices and particulars. 

JORDAN BATTERY COMPANY 
Dept. I Ypsilanti, Mich. 

DEALERS: All these things are snaking the Ray -die B" Storage Battery the most sought after radio battery 
ever made -and dealers everywhere are finding a tre- mendous demand for them. Absolutely nothing to com- 
pare with it. Ask for full details. Don't delay. Be first! 

FARN MONEY, 
AT HOME 

YOU can earn $1 to $2 an hour in your spare 
time writing show cards. No canvass - 

ing or soliciting. Weinstructyou 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. 

Print Your Own 
Cards,cireslars,labels book,paper. Press$12. 
Larger 035 Job press $150. Save money Print 
for others, big profit. All easy, rules sent. 
Write factory for press catalog, TYPE,cards, 
etc. THE PRESS CO.. D -72 Meriden, Cenm 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for November, 1924 815 

"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 direct 

NEW AND EXCLUSIVE "RASCO" GOODS 
Money refunded if 

from this page. goods do not satisfy 

H ERE it is! The radio tool that will 
bring happiness to all radio experi- 
menters and constructors. Here is a 

tool that does 16 different things and does 
them well. A tool that does practically 
everything required In building your radio 
set. The tool is built of hardened steel, 
size exactly as per illustration, highly fin- 
ished. IIere are some of the uses: 1. 
Screwdriver. 2. Center punch. D. Counter- 
sink and reamer. 4 Bus bar wire bender. 
5. Bus bar and wire bender for 8 -32 screw. 
6. Bus bar and wire bender for 6-32 screw. 
7. Socket wrench for jacks. 8. Socket wrench 
for 4 -36 nuts. 9. Socket wrench for 6 -32 
nuts. 10. Socket wrench for 8 -32 nuts. 11. 
Wrench for knurled nuts. 12. Screw gauge for 4 32 
screw. 13. Screw gauge for 6-32 screw. 14. Screw 
gauge for 8 -32 screw. 15. Screw gauge for 10-32 screw. 
16. Knife for wire skinning. 
These are only the important uses of the tool, but 
many other uses will readily suggest themselves to every 
radio experimenter. You will wonder how you have got- JACK NO 10-32 
ten along before without the 16 to 1 radio tool. Get 
one of these happiness. tools. You will never again be VV NUT WRENCH 
without it. N -4800 RASCO 16 to 1 Radio Tool,each $0.35 

U 

V 
FORMER - 

"RASCO" 16 in 1 Radio Tool 
HAMMERTh N°.5 4-36 8 6-32 

N° 8-32 NUT WR "' NUT WRENCH 

SCREW 

1 l DRIVER) 

RA 
WIRE\ 

FORMER,; 

;mßä -s& 

WIRE SKINNER 

35C 
KNURLED '. 

NUT WRENCH 

COUNTERSINK 
'--REAMER 

CENTER PUNCH 

CRYSTODYNE DETECTOR 
(PATENTS PENDING) 

Here is a detector which has been especially developed by us for 
the new Crystodyne circuits. This detector while using the natural 
mineral zincite can be used with any other crystal as well. Several 
unique features are embodied in this detector. 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 
an eccentric motion. (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 
the small knob. The contact plate which at the same time forms 
the catwhisker is made of spring steel. The combination of steel - 
zineite is the only one that was found practical for the Crystodyne 
oscillating crystal. Noto the micrometric adjustment that can be 
made by means of the large knob bearing against the steel spring. 
This raises and lowers the steel point to the finest possible degree. 
The base is of bakelite, all parts nickel plated and polished. 
N6900- Crystodyne Zincite Detector with Crystal $1.75 
N0900- Natural Zincite Mounted Crystal especially tested for Crys- 

todyne work, fits any crystal cup $0.60 

"RASCO" Snap Switch 
At last a REAL radio switch constructed for radio pur- 
poses, not just a battery switch that may be adapted fo, 
radio. The RASCO switch is the only switch with a 

POSITIVE DOUBLE spring action. No more guess work 
if the circuit is open or closed. A push of the finger ans. 
the current is on. A slight pull 
and The Handle Snaps Back of 
its own accord. An internal 
coil spring pushes the handle 
back when a little pull is aD- 
plied. This switch is intended 
as a battery switch to discon- 
nect your "A" batteries. 
Only one hole to drill. No tools 
required to mount only your 
finger and thumb. Also this 
switch takes up a minimum of 4850 
room, much less than other 
switches, the base of the 
switch measuring only l / xr" 
All metal parts nickel plated. A switch you will be 
proud to possess. N4850 -RASCO Snap Switch, Each 25c 

"RASCO" 
NAME PLATE 

ASSORTMENT 
NO. 4994 0.0 

000 000 
This Name Plate Assort 
ment Packet contains Nin 
Binding Post Name Plate 
as follows: one Aerial; 
one Ground: two Phones; 
one "A" Bat. -; one 
"B" Bat. -I-; one "A" 
Bat. -I- "B" Bat. -; 
one "C" Bat. -I- ; one 
"C" Bat. -. 
N4994 Nine Name Plate 
Assortment $0.20 

" RASCO" 
LUG ASSORTMENT 

50 LUGS 
5 DIFFERENT STYLES 

Ns. 4995 

á 
This Lug Assortment 
Packet contains fifty of 
the most important lugs 
for the man who "Builds 
His Own" as follows: 10 
lugs for 8/32; 10 for 
6/22; 10 prong lugs (sol- 
norlees) 6/32; 10 ditto 
8/32; 10 flat type 6/32. 
All lugs are tinned. 
N4995 Lug Assort- 
ment $0.22 

" RASCO" 
RADIO NEEDS. 
ASSORTMENT 

108 PIECES 
Ns- 4996 

This assortment contains 
108 pieces as follows: 
36 "T" Wire Bus -Bar 
Connectors; 4 Adapter 
Bushings (to fit r/" 
dial to 3/16" shaft); 
4 Separable Phone Tips;4 
Angle Brackets; 24 Lock 
Washers; 36 Assorted 
Lugs, already tinned for 
easy soldering. 
N4996 "RADIO NEEDS" 
Assortment $0.48 

"RASCO" "Jiffy" Jacks and 
"Jiffy" Plugs 

Again, Rasco leads with a 
small but important radio nov- 
elty. JIFFY JACKS are the 
simplest, and most efficient 
Cord Tip Jacks ever designed. 
Stamped from a single piece 
of metal they grip any. style 
cord tip from any make phone 
or loud speaker. The JIFFY 
SACKS take but a minimum 
of room. All you need do is to 
drill two small hales in your panel and mount 
the JIFFY JACK with screw and not furnish- 
ed. No soldering necessary as the wire goes 
right on the screw. X -ray view shows how 
two of the jacks are used in conjunction with 
our Jiffy cord plug. The jacks go on in back 
of panel, only screws show in front. JIFFY 
JACKS take practically no room when mount- 
ed and are made of best spring brass that 
will not wear out. Hundreds of other uses for 
our JIFFY JACKS. We will nay $1.00 for 
every new use for JIFFY JACKS that is ac- 
cepted by us. 
JIFFY PLUGS are made of semi -hard rub- 
ber into which the tips of your phones or 
loud speaker are pushed. The cheapest and 
simplest plug ever designed. Its small size 
and neatness made it famous suer- night. Size 
1 in. long. rsi in. wide and R in. thick No 

20c 

tools required. Just wet the metal cord tins 
and push through openings. Plug can be 
used with any standard cord tip lack, but 
best with RASCO JIFFY JACK. 
N4875 -Two Jiffy Jacks with nuts and screws 

and one Jiffy Cord Plug $0.20 
N4870 -One Jiffy Jack complete with nut and 

screw 0 05 
N4871 -Jiffy Jacks without nuts or screws. 

two for 0 05 
N- 4860 -Rasco Jiffy Plugs, each 0.10 

"RASCO" Clip Leads 
Here is something that every experimenter 

has been waiting for impatiently. This is a 
flexible silk -covered conductor to the ends of 
which are soldered strong brass spring clips. 

Instead of using wires to make your connec- 
tions- screwing and unscrewing binding posts 

-a clip lead hooks in a jiffy onto any wire, 
any binding post or other conductor in order 
to make a safe experimental connection. 

"RASCO" CLIP LEADS como in two 
colors,- green and red, to distinguish connec- 
tions. Brass clips have powerful grip. Length 
of clip lead, one foot. 
N7887 RASCO CLIP LEADS. Each 50.12 
Dozen lots 1.35 

" RASCO " Brackets 
Here is a line of .small brackets evolved especially for the man who 

"Builds His Own." They can be used in a number of different ways -to 
hold tuning coil tubes; inductances; spider webs, etc.; to hold up panels; to 
attach various instruments to baseboards, etc. "Basco" brass brackets are 
stamped from heavy metal and have been designed to do the work right. 
They are nickel- plated and carefully finished. 

F All illustrations are exactly half -size. Every builder needs at least IMA %S 
dozen of these, Order them now and save money and effort. 
N1475 Brass Angle Piece, 5/16" wide x 7/16" high. Each $0.03 
N1476 Brass. Bracket, ff " high x 2 lugs " long. Each .05 
N1490 Brass Anglo Piece, size R" x R ". Each .04 
N1505 Brciss Angle Piece, size 11/2" high x %" long .05 

Dozen lots, each style 15 percent discount. 

ALL ILLUS- 
TRATIONS 

1 SIZE 

SEE OUR 
2 -PAG E 

AD ON 
PAGES 

652 AND 
653, 

RADIO 
NEWS 

Dealers and Jobbers 
Write or wire for territory that is 

still open on the specialties described 
on this page. These articles are wide- 
ly advertised and you will have a de- 
mand for them almost immediately. 

We shall be glad to send samples to 
responsible and rated concerns. Ad- 
dress all wholesale inquiries to 

RADIO SPECIALTY COMPANY 
Wholesale Department 

25A West Broadway, New York City 

RADIO SPECIALTY CO., 98 Park Place, New York City 
Factories: Brooklyn, N. Y. Elkridge, Mt1. 

This advertisement Copyright, 1924, by R. S. Co., N. Y. 
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Just Plug In 

Union Radio 
Tip Jacks 
25c a pair 

The greatest little part in all 
radio- the height of ease and 
convenience, just what you need 
when building sets or trying new 
hook -ups. Replaces binding posts 
and gives quick, positive, electric 
connections. Just plug in. Heav- 
ily nickeled, they add to the ap- 
pearance of your set. 

Because of superior merit over 
binding posts, they are now be- 
ing used by many of the leading 
set manufacturers. 

Two sizes for all mountings. 
Standard Type A for panels up 
to /" thick. Special Type B for 
panels, cabinet walls and parti- 
tions from 5/16" to TT /z ". Will 
firmly grip all wires from No. 11 

to No. 24 B & S Gauge. Can 
easily be reamed to hold antenna 
wire. 

Other Guaranteed 
Union Radio Parts 

TUBE SOCKETS of highly 
polished moulded condensite. 
Phosphor bronze contact springs. 
Reinforced bayonet slot. For all 
standard tubes. Price 70e 

DIAL ADJUSTERS f o r 
minute adjustment of dials, nec- 
essary 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. 

U N ÍON^" RAD I O- CORPORATION 
200-MT.PLEASANT.-AVENUE,µNEWARK N.J, 
NEW +YORK OFFICE . 116- WEST.32=- STREEC 

9aft, 9alb, 9aqd, 9arr, 9arw, 9axu, 9baz, 9bcb, 
9bgn, 9blg, 9blr, 9bpd, 9brk, 9bve, 9bzp, 9cee, 
9cii, 9cip, 9c1n, 9czb, 9dbf, 9dcp, 9dda, 9dhq, 
9dlz, 9dol, 9drr, 9dsg, 9duc, 9dyy, 9efz, 9elb, 
9es; 9gs, 9my, 9qm, 9qr, 9ss, 9su, 9ta, 9uc, 9zt, 

CANADIAN :-lar, 2bn, 3cg, 3aa, 3adp, 3bq, 
3gg, 3hh, 31y, 3ni, 3oh, 3vh, 3wv, 3yk, 4hh, 9a1, 
9bp. 

1CV, SOMERVILLE, MASS. 
C.W. -l's, 2's and 3's too numerous. 4aa, 4ai, 

4ea, 4er, 4ft, 4ih, 4mb, 4na, 4oa, 4pk, 4sh, 4xc, 
5ajb, 5aly, 5cn, 5da, 5dm, 5qy, 5rv, Sue, Szav, 
6arb, 6bh, 6cmr, 6gt 7co, 8's too numerous, 9aau, 
9aav, 9adp, 9aen, 9afy, 9ago, 9ahj, 9ajw, 9amp, 
9hk, 9e11, 9aza, 9azx, 9bcx, 9bdq, 9bgh, 9bhh, 
9bib, 9biz, 9zjf, 9bmu, 9bpt, 9brx, 9bsj, 9btk, 
9bvz, 9bwp, 9bwu, 9bve, 9caa, 9cii, 9cfl, 9cog, 
9cr, 9cvs, 9bf, 9cyw, 9dds, 9dhr, 9dlw, 9dwk, 
9dxu, 9dyr, 9eak, 9eam, 9ear, 9ei, 9eja, 9eeg, 9eer, 
9ela, 9elv, 9gs, 9gz, 91b, 91e, 9ma, 9mc, 9qr, 9vc, 
9vk, 9zn, 9zt, 9vau. 

CANADIAN :-C.W., 1bz, 2bz, 2bv, 2fu, 3db, 
3ix, 3vh, 3wv, 3yv, 3fz. Qsl'e appreciated and 
answered. 

ANTHONY C. TOMCZAK, 2649 N. DRAKE 
AVE., CHICAGO, ILLINOIS 

CW-lagr, laiw, lanj, laoc, laxt, lbdd, lbnh, 
lbpa, ldr, ljl, 1sf, lwi, lxas. 

FONE -laxt, lcte. 
CW -2ahg, 2amm, 2aoc, taut, 2bct, 2buo, 2oe, 

2mu. 
FONE -2mu, 2xi. 
CW -3aev, 3cr, 31q. 
DALITE CW -3u1. 
CW -4bc, 4ek, 4ks (qrz in Feb. qra ?). 
CW -5aaq, Sacd, Saej, 5alu, Samq, Sap, Sdo, 

5eh, Sei, Set, Sho, 5jx, Skc, 5oe, 5mo, 5nk, 5nm, 
Som, 5pf, Spi, 5pn, 5qa, 5rp, 5rz, 5sf, 5sx (qra ?), 
Stj, 5tn, Sts, Stx, Suo, Sup, 5vh, Sys, Swx, 5xab, 
5xh, Syt, Szx. 

FONE-Saaq, 5st, 5xab. 
CW -6ajx, 6awp, 6cmp, 6xad. 
FONE-6xad. 
CW -7abo, lade, 7akw, 7gd, 7ht, 7rp, Tuf. 
FONE & CW (NO LOG KEPT OF 8's), 8acn, 

8add 8aee, 8afm, 8agg, 8ais, 8ajg, Sak, 8akw, 
8amb, 8amq, Saod, 8apr, 8arb, Baru, 8asj, 8atp, 
8avd, Bawl, 8axf, 8azf, 8bab, 8bcn, 8bdy, 8bej, 
8bgw, 8bjd, 8bkh, 8b1, Sbnh Sbos, 8boy, 8brc, 
8brk, 8bro, 8bt, 8bvr, 8bym, 8cak, 8ccj, 8ceb, 
Scfe, 8chg, Scjl, 8cjp, 8cki, 8cmu, 8con, 8cpk, 
8csa, 8cub, 8cwq, 8cxn, 8czx, 8dae, 8dcw, Sddj, 
8ddx, 8dec, 8dfe, 8dfm, 8dgo, 8dir, Sdkm, 8dt, 
8fs, 8hn, 8in, 8ki, 8kj, 8kn, Snb, 8nc, 8nk, 8ns, 
8qv, 8rj, 8rt, 8sm, Stv, 8uf, 8wa, 8wo, 8xap, Sxbj, 
8zg, 8zj, 8zo, 8zad, 8zag. 

CW FONE & ICW (NO LOG KEPT OF 
9's), 9aa, 9aad, 8aaj, 9aaw, 9aax, 9abk, 9abp, 
9abs, 9ac, 9acj, 9acq, 9ae, 9ael, 9afe, 9agq, 9and. 

REVISED LIST OF BRITISH 
AMATEUR STATIONS 

The following up to date list of the calls 
of the British Amateur Stations, the names 
of the owners and their addresses will no 
doubt be of material assistance to the Amer- 
ican Amateurs in this winter's trans- Atlan- 
tic transmissions. 

This list was compiled by Mr. F. T Carter 
of Streatham, London. We are indebted to 
him for his kindness, and allowing us the 
opportunity of publishing it. Editor. 
2AA 
2AB 
2AC 

2AD 
2AF 
2AG 
2AH 
2AJ 
2AK 
2AL 

2AM 
2AN 
2A0 

2AP 

2AO 
2AR 
2AS 

2AT 
2AU 

2AV 

2AW 

2AX 
2AY 
2AZ 
2BA 

2BC 
2BD 
2BE 

Radio Communication Co., Ltd., Slough. 
Capt. de A. Donisthorpe, London. 
Metropolitan Vickers Co., Ltd., Altricham, 

Manchester. 
Siemens Bros. & Co., Ltd., Woolwich. 

A. R. Taylor, 49, Idmiston Rd., S.E. 27. 
T. Moor, Lethbridge, Rd., Southport. 
A. R. Taylor, Oxford. 
Radio Comn. Co. Ltd., Barnes, S.W. 13. 
R. M. Radio, Ltd., Diglis, Worcester. 
W. Halstead, Briar Lane, Thornton -le- 

Fylde. 
A. Perl, 5, Sharon Rd., Chiswick, W.4. 
A. Sharman, 1, Morella Rd., Wandsworth. 
O. H. Relly 26, Junction Rd., East- 

bourne. 
F. Adams, Alexandra Hotel, Kincardine- 

shire. -. Davis, Thornton Heath. 
E. Gaze, 3, Archibald St., Gloucester. 
W. A. Moon, 2 Cornerswell Gardens, 

Penarth, Glamargan. - Beresford, Birmingham. 
A. C. Bull, 25, Fairland Rd., W. Ham, 

E.15. 
D. H. W. Swiney, 18, Southchurch Rd. 

Southend -on -Sea. 
H. H. T. Burbury, Crigglestone, Wake- 

field. 
G. Sutton, 18, Melford Rd., S.F.22. 
D. F. Owen, Limehurst, Sale, Cheshire. 
William Le Queux, St. Leonards -on -Sea. 
Finsbury Technical College, Leonard St., 

E. C. 2, London. 
D. F. Owen, Limehurst, Sale. Cheshire. 
Aberdeen Station of B. B. Co., Ltd. 
British Broadcasting Co., Belfast. 
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$5 
One Model 

One Quality 
In Canada 

S7 

Globe Phones 
America's Best Headset 

regardless of Price 
We challenge comparison with 

America's best known headphones. 
Globe Phones always show up bt.st 
where the opposition is greatest. 
And the quality is there to last for 
years. 

There is long experience in mak- 
ing hearing aids for the deaf behind 
the amazing tone purity and reach- 
ing qualities of Globe Phones. 

As beautiful as they are efficient. 
Leather covered head bands, heav- 
ily nickeled parts, extra powerful 
magnets. If your dealer fails you, 
write us. 

For Dealers Who Hope to 
Stay in Radio 

Globe quality is so extraordinary and 
the price so moderate that worth while 
customers will never expect price cut- 
ting. So we offer dealers a future in 
phones. 

Sales Department 
THE ZINKE COMPANY 

1323 S. Michigan Ave., Chicago 

Globe Phone Mfg. Co. 
Reading, Mass. 

"Globe Helps the World 
Hear -Even the Deaf" 

HUDSON-ROSS 
Largest exclusive Radio 
Jobbers in middle West. 

Write for discounts. 
123 W. Madison St. Chicago 

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 Transformers, complete set in- 
cluding blue print $16.05 
ULTRA SYNCHRODYNE Coils, set of three $7.50 

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 

Insure your copy reaching you each month 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N.Y.0 
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ENGLAND - SCOTLAND - WALES - IRELAND - NORWAY - SWEDEN - DENMARK - HOLLAND - BELGIUM - FRANCE - SWITZERLAND - SPAIN - ITALY 

The Amplion Dragon, 
Model AR -19. No but- 
tery or power amplifier 
required. Rubber hush. 
Ings so insulate both 
horn and tone arm that 
distortion, ring or reso- 
nance are absent. In deep 
full tones the program is 
reproduced in your home 
as given in the studio. , 

adjustable mechanism per- 
mits "tuning" the Am- 
piton to your set. The 
nickeled base is also ad- 
justable. 

The Atoi iior. Phrrograpli 
Unit, Model AR -35, utilizes 
the horn of your phonograph. 
Produces great volume without 
battery or power amplifier. 
Mechanism is adjustable -per- 
mits "tuning" the Amplify. to 
your set. 

THE FLOATING DIAPHGRAM 
of THE AMPLION 

(Patented) 

One of numerous patented features which account 
for the Amplian's incomparable sensitiveness, purity, 
clarity and naturalness of tone. The Amplion 
vibratory diaphragm is solid instead of perforated. 
It is cushioned and kept from contact with metal by 
rubber gaskets. It rests on a narrow ledge, lightly 
held there by a spring ring with just enough pres- 
sure to prevent "chatter" when extreme volume is 
desired. The result is that the diaphragm "floats," 
free from strain, stress or undue tension, free from 
contact with any metal parts, and free to vibrate in 
exact accord with the variations of current flowing 
through the operative windings of the electromag- 
netic system. As a consequence, faithful reproduc- 
tion throughout the entire musical scale is obtained 
-without distortion. 

úrope 
first acclaimed it the 

finest loud speaker 

Edward Alfred Graham, of Alfred 
Graham & Co., the originators and 
oldest makers of loud speakers, is 
the inventor and patentee of the 
Amplion. Mr. Graham is regarded 
throughout foremost nations, as the 
greatest living authority on the repro- 
duction of sound weaves. 

NOW AMERICA IS ENTHRALLED BY 

ITS INCOMPARABLE PERFORMANCE 

This is to invite you to hear the loud speaker which has 
captured all Europe. And no music lovers are more 
critical than they. So it is conclusive that, abroad, Ampli- 
ons overshadow in popularity all other loud speakers corn - 
bined. 
We urge you, with your own ears, to learn why. To hear 
what the oldest manufacturer of loud speakers offers. To 
compare, most critically, this time -perfected development 
for radio of a famous electro- magnetic and acoustic in- 
strument. An instrument which leading navies have used 
for thirty years. 
We promise you a new conception of how good loud 
speaker reception can be. You will never know the real 
merit of your set until you hear it over an Amplion. Go, 
today, to your dealer's for this treat. Let your ears decide. 

The Amplion comes in models for the average home, 
the large home and for auditorium use. Also in 
phonograph units. Literature on request. 

THE AMPLION CORPORATION OF AMERICA 
280 MADISON AVENUE, NEW YORK CITY 

Obtainable from all high grade Radio Dealers 
Canadian Distributors: Burndept of Canada, Ltd., 172 King St. West, Toronto. 

AMPLIOM 
The World's Standard 

Loud Speaker 
UNITED STATES - CANADA - - JAPAN - - INDIA - - SOUTH AFRICA - - NEW ZEALAND - - AUSTRALIA 
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Build Your Own 
Super-Heterodyne 

LIBERTY 
SUPER-}jTÊÂpD 

REF 

i- - 
It's Easy 
The low price of the Liberty Super 

Heterodyne Kit -only $27.50 -with the 
low cost of other standard parts re- 
quired to make a complete receiver, 
brings this greatly improved type of 
equipment within easy reach of all. 

You can easily build your set to 
an exact duplicate of a very success- 
ful laboratory model. Each kit con- 
tains, without extra charge, simple 
wiring diagrams, complete detailed 
assembling instructions, and list of 
additional parts required. Write to- 
day for our FREE instructions and 
see for yourself. 

A super - heterodyne assembled 
around a Liberty R -40 Kit is the ut- 
most in radio receivers. You get the 
greatest selectivity, accurate tone re- 
production, and greatly increased 
range, and still, the tuning is ex- 
tremely simple. 

All stations may be logged and a 
17" loop is all required for far as 
well as near stations. Liberty units 
are accurately balanced before pack- 
ing in the sealed carton. That, corn - 
bined with our complete plans, enables 
us to fully guarantee the R -40 Kit. 

Liberty Kits are the product of a well 
established concern with long experience 
in building this type of equipment. (We 
are now filling an important United States 
Signal Corps super -heterodyne contract). 

Your dealer should be able to supply 
you. If not, order direct and give your 
dealer's name. Immediate shipment -pay 
the postman on arrival of kit. 

Write for full data, as- 
sembling instructions, etc., 
for building your own super- 
heterodyne. Send your 

dealer's name. 
Department 211 

FREE 

Liberty Electric Corp. 
Stamford, Conn. 

fit s,Grid Leak 
any mounting 

FRESHMAN PLUNGER 
TYPE VARIABLE GRILS. LEAK 
was designed especially for the non -tech- 
nical set owner who can replace in an in- 
stant the fixed grid leak with this new, 
efficient cartridge type Variable Grid Leak: 
without requiring the 
_change of a single wire. 

At your dealer 
or by "uß,1 post- 
paid- Write for l 65C 
free catalogue. 

106 -7th Ave. 
New York 

2BN 

2B0 
2BP 

2BQ 
2BS 
2BZ 

2CA 
2CB 
2CD 

2CH 

2CI 
2CK 

2CM 

2C0 
2CP f 
2CW 
2CX 

2CY 

2CZ 

2BD 
2DC 
2DD 
2DF 

2HD J 
2DI 
2DJ 
2DN 

2DR 
2DS 
2DT 

2DU 

2DV 
2DX 

2DY 
2DZ 
2F,H 

2FA 
2FB 
2FC. 
2FG 
2FH 

2FT 
2FK 
2FL 
2FM 

217N 
?FP 
2F0 
2FR 
2FT 
2FU 
2FW 

2FX 

2FZ 

20A 
2GD 
2GF 
2GG 

2CT 

2GL 
f 

2GN 

2G0 
2GP 
?GO 
2GR1 
2GS J 
2GT 
2GU 
2GV 
2GW 
2GY 
2GZ ) 
2HA J 
2HB 
2HC 
2HF 

2xG 

2HH 

2HK 
2HL 
2110 
2HP 

2IIQ 
2HR 

Orchardleigh, Golders Grn., N.W. 
11. 

Marconi Co. (Private Call), Writtle. 
Daimler Motor Co., Kelvinside, nr. Glas- 

gow. 
Euston Railway Station. London. 
Marconi Co., Chelmsford. 
B. Davis, The Pavilion, Marble Arch, 

Ldn. 
J. H. Reyner, 69, Station Rd., Chingford. 
W. Cooke, 29, Empress Ave.. Chingford. 
Burton -on -Trent W. Soc., High St., B: 

on -T. 
Oundle School Sci. Soc., Oundle, North- 

ants. 
R. Brooks King, Widcombe. Taunton. 
City & Guilds Coll., Exhibition Rd., S.W. 

7- 
N. D. B. Hyde, 92, Littledale Rd., Egre- 

mont, Cheshire. 
J. C. Elmer, 14, Gordon Sq., Birchington- 

on -Sea. 
B. Hippisley, Ston, Easton Park, Bath. 
A. L. Rackham, 114, Beauchamp Rd., 

S.E.19. 
J. G. Lucas, 6, Spencer Ave Palmer's 

Green. 
C., T. Atkinson, 17, Beaumont Rd., Lei- 

cester. 
F. L. W. Dean, 9. Working St., Cardiff. 
M. Child, 60, Ashworth Mansions, W.9. 
A. C. Davis, 105, Brynland Ave., Bristol. 
R. E. Miller, 65, Malden Rd., New Mal- 

den. 
W. Burnet, 10, Coverdale Rd., Shef- 

field. 

A. T. Le =, Alvastou, Derby. 
M. M. Durnford, Kingswear House, 

Kingswear, Devon. 
S. R. Wright, Mat Wood, Shipley. 
E. Redpath, 64, Iron Mill Lane, Crayford. 
Barrow & Dist. Amat. Wireless Assoc., 

Market Tower, Barrow -in- Furness, 
W. D. Norbury, 51, Chilwell Rd., Bees - 

ton. 
Woodall, Bramhall, Cheshire. 
W. K. Alford, "Rosedene," Camberley, 

Surrey. 
F. H. Haynes, 5, Regent Sq.. W.C.1. 
F. H. Haynes, 26, Avenue Rd., N.15, 
British Broadcasting Co., Edinburgh 

Relay Station. 
F. Bennett. 16, Tivoli Rd., Crouch End. 
W. Ioon, 80, Harnham Rd., Salisbury. 
D. Sinclair, 19A. Ladbroke Gdns.. W.11. 
L. McMichael, 32, Quex Rd., N.W.6. 
T. Ivy Rogers, 2, Park Hill, Moseley, 

B'ham. 
W. J. Fry, 22, Thirsk Rd., S.W.I1. 
F. C. Grover, 20, Rutland Rd.. Ilford. 
L. C. Willcox, Warminster, Wilts. 
F. C. McMurray, "Burnage," Beachwood 

Road, Sanderstead. 
L. Balser, Ruddington, Notts. 
F. Fou'ger, 118, Perms Rd.; S.R.14. 
Burndept, Ltd., Bhelchea'h, S.E. 
S. Rudeforth, 54, Worthing St., Hull. 
Edinburgh & District Radio Society. 
E. T. Manley. Arthur Rd.. S.W.19. 
D. Thomas, 45, Chatsworth Rd., Bourne - 

mouth. 
H. C. Binden, 32, Oxford Rd., Bourne- 

mouth. 
Manchester Wireless Society (Hon. Sec. 

2, Parkside Rd., Manchester). 
J. A. Gibson, 18, Daniel St., Bath. 
Birmingham Ex. W. Club, Digheth Inst. 
J. V. Newson, 139. Ormside St., S.E.15. 
A. H. Kidd, Marlborough House, New- 

bury. - Johnston, Hind House Lane. Sheffield. 
L. Johnston, 5, Hagg Lane, Sandygate, 

Sheffield. 
W. J. Henderson, 2, Hollywood Rd., S,W. 

10. 
Halifax Wireless Club, Clare Hall, Hali- 

fax. 
L. Bland -Flagg, 61. Burlington Rd., W.2. 
W. Gartland, 14. Bsalbec Rd., N.5. 
Taunton Scouts. Wilton- Taunton. 
T. Forsyth, "Wenslea," Ashington, North- 

umberland. 
G. Irvine. 12. Trehorth St., Liverpool 
Halifax W. Club, Clare Hall, Halifax. 
W. P. Ruby, St. Lawrence Vic., Bristol. 
A. Cash, Foxley Mount, Lynam, Cheshire. 
G. Horwood, 557. Lordship Lane, S.E.22, 
A. L. Megson, Cambridge St., Manches- 

ter. 
L. H. Lomas, Summerseat, Manchester. 
F. M. J. White, Bucldebury, Reading. 
W. G. Gold, "Rosedale," Four Oaks, 

B'ham. 
T. Bou *land. Sr.. 25, First Row, Ashing- 

ton North-1 nd. 
T. Bsu`'and. Jr.. 25, First Row, Ashing- 

ion. Northland. 
A'. A. Swinton, 66, Victoria St., S.W.1. 
A. A. Swinton, 40, Chester Sq., S.W.1. 

Ilford. 
H. C. Woodhall, 55, Cardington St., N. 

W.I. 
A. W. Fawcett, 11, Leigh Rd., Clifton. 
Rambling, Clapp & Co., 11, Agar St., 

W.C.2. 
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Tuning Feature 
Directional 
Can Be Logged 
Collapsible , 

Patent 
Applied 

Fior 

IIIIIIIIIIIIIII 

KORACH 
TUNED LOOP 
Combining all the essential features for perfect 
Radio Reception. Can be used on any Radio Fre- 
quency Set designed for Loop reception. Sub- 
stantially constructed throughout and with ordi- 
nary care will last for many years. Used with 
high grade sets like the Superhetrodyne, etc., it 
gives remarkable results. Price, $16.50. 

GUARANTEED 
to be exactly as represented. If your Dealer can- 
not supply you, simply send $2.00 as a good faith 
deposit with your order. Balance C. O. D. Parcel 
Post, plus postage. When full amount accom- 
panies order, we ship prepaid. When ordering, 
mention name of your set. Send your order 
TODAY. 

HERMANSON -KORACH MFG. CO. 
309 So. LaSalle St., Dept. 6, Chicago, Ill. 

Fill Particulars on Request 

IIIIII . IM IIIEJ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

WHY PAY MORE? 

¡II T- 
SE 

: ..B.,RVIC 
11. 

. 
TERY r 

lae vals 

RECHARGEABLE 

Vo is $5.60 Vo t $10.00 
lts $7.75 v10211. $12.50 

Recharge from any 110 volt A.C. line with small home 
rectifier. Shipped fully charged and ready for use after 
adding acid. Will last for years with ordinary care. 

SERVICE "A" BATTERY 

8 Volt $14.00 
80 -100 Amps 

-1 $16.00 
100 0 Amps 

2 YEAR GUARANTEE 

INDESTRUCTIBLE 
RUBBER CASE 

SERVICE BATTERY CO. 
704 East 102nd St., Cleveland, Ohio 

DEALERS 
WE CAN SAVE YOU MONEY! 
Standard Guaranteed Lines. Send for latest 
Discount Book on Quality Radio Apparatus. 
RADIO MATERIAL SUPPLY COMPANY 
32 N. Wells St. .Dept.110 Chicago_ 
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2HS G. W. Hale, 36, Dagnall Park, S.E.25. 
2HT R. H. Klein, 18, Crediton I1í11, N.W.6. 
2HU British Broadcasting Co., Hull Relay 

Station. 
2HV H. Beresford, Wylde Green, Birmingham. 
2HW H. Beresford, 213, Bull St., Birmingham. 
2HX F. A. Love, Guilford Plc. Rd., Guilford. 
2IIZ P. W. Northey, 12, Pelham Cres. S.W.7. 
2IA L. F. Ostler 19, Windsor Tee., Penarth. 
2IB W. Benurose, Littleover Hill, Derby. 
2IC O. S. Stiles, "Herons Ghyll," Harrow. 
2ID E. S. Firth, Thames Dicton. 
2IF S. W. Bligh, 2, North Lane, Canterbury. 
21H Cardiff Tech. Coll., Cathays Park, Cardiff. 
2II R. W. Brown 71, Norwood Cres., South - 
2IJ port. 
2IK County High Sch. for Boys, Altrincham. 
2IL 1-I. R. Goodall, Bassett, .Southampton. 
2IN J .F. Fish, Station Rd., Thornton -le- 

Fylde. 
2IQ W. A. Ward, 26, Marlboro' Rd., Sheffield. 
2I5 H. W. Doudney, St. Luke's Vicarage, 
2IT Bath. 
2IU G. A. E. Roberts, Twyford, Hampshire. 
HV L. F. White, 10, Priory Rd., Knowle, 

Bris. 
2IW G. R. Marsh, Twyford, Winchester. 
2IX S. G. Taylor, Littleover, Derby. 
2IY J. Briggs, 661/z, Corporation St.. Birm- 

ingham. 
2IZ A. H. Maidment, Siddons Rd., S.E.23. 
2JA A. S. Atkins, "St. Malo," Beauchamp 

Rd., Upper Norwood, S.E., London. 
2JB Downside Sell., Stratton -on- Fosse, Bath. 
2JC1 J. H. Storey, "Escawbeck," Caton, Lan - 
2JD f caster. 
2JF C. G. Williams. Sefton Parle, Liverpool. 
2JG W. A. Seed, Crigglestone. Wakefield. 
2JH C. A. Barrand, 158, Wellington St., 

Slough. 
2JJ C. Wortley, 4, Riversdale Rd., Wallasey. 
2JK P. R. Coursey, Marchmont Rd., Richmond. 
2JL G. C. Bailey, "The Beeches," Cowley, 

Mdx. 
2JM G. C. Blake, 10. Onslow Rd., Richmond. 
2JN H. B. Burdekin, Bilton, Rugby. 
2J0 J. W. Whiteside, 30, Castle St., Clitheroe. 
2JP j M. C. Ellison, Hutton's Ambo Hall, 
2JQ J York. 
2JU E. J. Pearcey, 610, Fulham Rd.. S.W.6 
2JV A. J. Robbins, Station Rd., Epping, Essex. 
2JW J. R. Barrast, Westgate Court. Canterbury. 
2JX L. L. Vizard, 12, Seymour Gardens, Il- 

ford. 
2JZ R. D. Spence. Craighead House, nr. 

Huntly. 
2KA Brighton & Hove Radio Soc. 
2KB W. E. Earp, 675, Moore Rd., Mapperley, 

Notts. 
2KC H. T. Longuehaye. 96, Barnmead Road, 

Beckenham. 
2KD Denison Bros., "Wainhouse Tower," Hali- 

fax. 
2KF J. A. Partridge, 22, Park Rd., S.W.19. 
2KG A. E. Hay, "Glendale," Abernant, Aber- 

dare. 
2KH Ashley Wireless Telephone Co., 69 Ren- 

shaw Street, Liverpool. 
2KK F. Pinkerton, 101, Dartmouth Rd.. S.E.23. 
2KL F. Pinkerton, 50, Peakhill, S -E,26. 
2KM C. Stainton, 155. Estcourt St., Hull. 
2KN A. B. Day, Finchlev. 
2KO C. S. Bavnton, 48. Russell Rd., Moseley. 
2KP F. A. Bird, 13, Henrietta Rd.. Bath. 
2KQ H. Taylor, Lettenhall Wood. Wolver'ton. 
2KR E. Edmonds, Jr., 2, Yew Tree Rd., 

B'ham. 
2KS C. C. Breakell, "Mill Bank," Church St., 

Preston. 
2KT J. E. Nickless, 83, Wellington Rd., E.11. 
2KU A. J. Selby, 66, Edward St., Burton -on- 

Trent. 
2KV W. J. Crampton. Wevbridge. 
2KW W. R. Burne, Thorold Grove, Sale, Ches. 
2KX W. Stanworth, "Fern Bank," Blackburn. 
2KY L. Pollard, 209, Cunliffe Rd., Blackpool. 
2KZ B. Clapp, "Meadmoor," Purley. 
2LA H. F. Yardley, 6, Blenheim Terr., Leeds. 
2LB British Wireless Supply Co., Ltd., Leeds. 
2LD R. J. Cottis, 4, Crondace Rd., Fulham, 

S.W.6. 
2LF P. V. Harris, Chilvester Lodge, Caine, 

Wilts. 
2LG H. H. Whitfield, Hall Green, Birminghma, 
2LI H. C. Wilkinson, 14, Kingswood Ave., 

N.W.6. 
2LJ Wore. Cadet Sig. Coy., Sansone Walk, 

Worcester. 
2LK1 S. Kniveton, 22, Broadway, Kirkstan, 
2LL J Leeds. 
2L0 London Station of B. B. Co., Ltd. 
2LP A. W. Knight, 26, Stanbury Rd., S.E.15. 
2LQ J. A. Henderson, 18, Elm Hall Drive, 

Mossley Hill, Liverpool. 
2LR G. Scott -Taggart Beattyville Gdns., Ilford. 
2LS British Broadcasting Co Leeds Relay 

Station. 
2LT A. F. Bartle, 5, Ulundi Rd., Blackheath, 

S.E.3. 
2LU W. A. Appleton, 20, Spencer Pl., Wem- 

bley Pk. 
2LV British Broadcasting Co., Liverpool Relay 

Station. 
2LW Tingley Wireless, Ltd., 92, Queens St., 

W.6. 
2LX - T. S. Skeet. 36, Duncan Rd., Leicester. 
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Famous scientists of sound achieve 

New Radio Triumph 
Have you ever noticed how often a baritone 
solo sounds like a bass in a loud speaker con- 
cert? How a violin will sound like a cello? 
How a soprano will deepen into a mezzo or 
a contralto? 

There is an easily understood reason for this. 
Sound, passing through a funnel, tends to lower 
its register. Speak through a megaphone and 
see how much lower your voice sounds. 

Radio engineers have recognized this loud 
speaker problem 
-but it remained 
for the famous 
Dictograph 
sound- scien- 
tists to solve it. 
Into the problem 
they put their 20 
years' experience 
in the making of 
sensitive sound 
instruments -the 
Acousticon for 
the deaf; the De- 

the loud speaking 

The 
Upright 
Beautiful concert 
model, finished 
in attractive 
etched ebony. 
Easily hooked in 
on any set with- 
out extra bat- 
teries. 

$25.00 

tective Dictograph and 
Interior Telephone. 

Out of three years continuous experiment 
came the Dictogrand Loud Speaker - the 
new type loud speaker based on principles 

Dictogrand 
The Articulating True Tone 

LOUD SPEAKER 

which ultimately every maker must adopt. 
The Dictogrand incorporates two vital fun.. 
damentals - an articulat- 
ing device and an acousti- 
cally perfect horn which 
counterbalance any tend- 
ency for sound to drop 
down out of its intended 
register. Every tone rings 
true and accurate; the range 
is wider; articulation decis- 
ive and annunciation clear portable Model made 
as a lark's call. with same principles 

The Dictogrand gives a5 the Upright, with 
slightly smaller and 

you, without rasp, distor- curved horn. 
tion. or metallic harshness 
of any kind, all that your 
receiving set can take out 
of the air; the most delicate tremolos, the thun- 
derous overtones; the light and swift harmonics 
and soft gradations - all voiced as accurately 
as though the artist were in the room. 

$24.50 

I 
You're welcome to a five day free trial 

Dictogrand dealers will gladly place a Dictogrand in your 
home on five days' free trial -with no obligation to you 
whatever. Write for this liberal offer, giving radio deal- 
er's name. In our reply, we'll include a supply of our 
famous and popular "Applause Cards," if you say so. 

DICTOGRAPH PRODUCTS CORPORATION 
220 W. 42nd St., New York City, Dept -D -11 
Please tell me how to secure a Dictogrand on 
five days free trial. Also send "Applause 
Cards." 
Name 

Address 

Radio Dealer's Name 
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The "DE LUXE" 
COAST TO COAST 5-TUBE 

N E U T O D Y E 
Using Standard, Genuine 
Licensed Hazeltine Parts, 
Synchronized and Matched 

NTEVER BEFORE in Radio has there been a 
1 proposition like this, NOW bringing the 

finest and most efficient of radio down to the 
level of everybody's purse. Here is luxurious 
beauty that a millionaire would envy. Here is 
the Design, the Synchronization and the Resulting 
Power to gather in broadcasts from coast to coast. 
No money has ever bought greater handsomeness. 
Three to five times the price cannot NOW buy 
better Results. You must and will be SATIS- 
FIED, or your money is returned. 

With Written 
Money t Back 
Guarantee 

C.O.D. Send No Money 

THE "DI LUXE ", is new among Neutrodyne sets. 
e Our engineers have taken time to study and,.te compare 

constructions and performance. They have -- discarded 
weaknesses and adapted only the :strongest, most efficient 
features. The new "De Luxe' is now the superlative 
realization of Months of preparation. It achieves the out- 
standing quality which the whole world of fans have waited 
for. It has created enormous demand permitting sale at far 
below all customary ideas of value. We have low priced 
it for the multitudes. - - 

The parts are not only matched in appearance to make 
the finished instrument of incomparable beauty, but they 
are also matched- from the inure vital standpoint of syn- 
chronization. This is THE SECRET of "De Luxe" SUPE- 
RIORITY. The "De Luxe" mechanical and technical 
DESIGN stands head and shoulders above all others. The 
SYNCHRONIZATION of this Design is now the ultimate 
conception of nutrodyne leadership. 

Repeatedly the need for phones on the "De Luxe Neutro- 
dyne" has been proven superfluous. Innumerable customers 
have bought no phones. In our own laboratory tests most 
of our logs of broadcasts have been made entirely on the 
loud 'speaker. And in the matter of delicate tuning. 
equally extraordinary results are achieved. Many times we 
have tested within % mile of WEAF, one of the most 
powerful broadcasting stations in the world, and we have 
tuned WRAF out, and Chicago in. Your "De Luxe" is 
ready for you now -with written money -back guarantee -to 
give to YOU the same satisfaction, and the same fine 
results. 

WHAT THIS SET 
1 Drilled Mahoganite Panel. 

polished mahogany effect, 
engraved in gold. 

3 Four, - inch Mahoganite 
Dials, gold engraved. 

2 Gold Plated Sacks. - 

3 Genuine Hazeltine Neu - 
troformers mounted on the 
famous : Comsco - Bakelite 
End Condensers Positive- 
ly the only Neutrodyne 
Kit including them. 

2 Hazeltine Neutrodons. 
5 Heavy Bakelite Sockets. 
1 6 -Ohm Rheostat with gold 

plated knob to match 
panel. 

1 30 -ohm Rheostat with gold 
plated knob to match 
panel. 

OPERATING OUTFIT 
5 Tested Tubes (Type 

201 -A) $19.50 
2 45 -Volt Extra Large 

Variable "B" Bat- 
teries for Neutrodyne 6.50 

I 60-Ampere Hour Stor- 
age Battery, guar- 
anteed 2 years 11.25 

1 pr. 3000 -ohm Head 
Phones and Cord 3.75 

1 Phone Plug, double .90 
1 Antenna Equipment 1.50 

Complete Outfit, 
$43.40 C. O. D. 
(Parts Also Sold Separately) 

If you order Building Kit and Operat- 
ing Outfit both together, we will in- 
clude Fine Mahogany Finish CABI- 
NET FREE. 

CONSISTS OF- 
2 Genuine Rillarlc Com- 

pletely Shielded Audio 
Transformers. 

1 Baseboard. 
20 Feet Tinned Bus -bar. 
1 .00025 Freshman Grid 

Condenser. 
1 Tubular Glass Grid Leak. 
1 Set Engraved Binding 

roots. 
1 .002 Silicon Condenser. 
1 006 Micon Condenser. 

Exact size special panel - 
base, blue print and in- 
structions. 

All packed in attractive box. 
Complete Building Kit, 

$34.49 C. O. D. 

FREE 
Send 
for 
Letters 
from 
Users 
Every- 
where. 
DX 
Tests. 
Pictures. - 

Maps. 
etc. 

THE RADIO SHACK 
55 Vesey Street, Dept. RNLI, New York 

LARGEST RADIO DEALERS IN AMERICA 

2LY 

2LZ 

2MA 

2MB 

2MC 
2MD 

2MF 

2MG 

2MH 

2MI 
2MK 

2ML 
2MM 

2MO 
2MR 
2MS 

2MT 
2MV 
2MY 
2MZ 
2NA 
2NB 
2NC 
2ND 
2NF 
2NH 

2NI 
2NJ 
2NK 

2NL 
2NM 
2NN 

2NO 
2NP 

2NQ 

2NR 

2NS 

2NVj 
2NW 
2NY1 
2NZ 
2OA 
20D 

20F 
20G 

20H 
20I 
2OJ 

20K 

20L 
20M 
20N 
20P 

20Q 

20T1 
20U J 
20W 
20X 

20Y 
20Z 
2PA 

2PB 

2PC 
2PD 
2PF 

2PG 
2PH 

2PI1 
2PJ f 
2PK 

2PL 
2PN 

2P0 
2PP 

2PQ 

2PR 
2PS 
2PT 

2PU 

2PV 
2PW 

H. H. Thompson, 59, Redlands Rd., 
Penarth. 

F. A. Mayer, "Stilemans," Wickford, 
Essex. 

P. L. Savage, 14, Norwich Rd., Lowestoft. 
Essex. 

E. R. Jeynes, 67, St. Paul's Rd., Glou- 
cester. 

H. B. Dent, Fleetwood Ave., Westcliff. 
C. Chipperfield, Victoria Rd., Oulton 

Broad. 
Marconi Co., Ltd., 21 -25, St. Anne's 

Court, W.1. 
C. C. Millar, "Arndene," Bearsden, Glas- 

gow. 
T. Lawton, Brown Edge Vicarage, Stoke. 

on- Trent. 
L. McMichael, Ltd., Kilburn, N.W.6. 
A. W. Hambling, 23, Winchester Ave., 

N.W.6. 
R. C. Clinker, "Tryfn," Bilton, Rugby. 
C. C. A. Hines, Watley, Twyford, Win. 

chester. - - 

Burndept., Ltd., Chiswick, W. 
R. H. Reece, 62, Addison Gdns., W.14. 
R. H. Reece, "Basketts," Birchington, 

Kent. 
Marconi, Ltd., Writtle. - 

H. Littley, Lodge Rd., West Bromwich. 
H. M. Hodgson, Clifton House, Hartford. 
J. Mayall, `Burfield," Gloucester. 
H. Frost, Barr Common, Walsall. 
J. W. Barnaby, Broad Rd., Sale, Man'ter. 
J. Goodwin, Crown St., Duffield, Derby. 
E. H. Pickford, 6, Wilson Rd., Sheffield. 
J. S. Whale, Colwyn Bay, N. Wales. 
0. Shorwood, 41, Queen's Gate Gdns., 

S. W.7. 
R. H. Lyne, 41, Somerset Rd., Dartford. - S.E.12. 
P. Priest, 174, Woodside Rd., Hudders. 

field. 
F. J. Hughes, 129, Wells Rd., Bath. 
G. Marcuse, Queen's Pk., Caterham. 
Brig. -Gen. H. Palmer, Hill Crest, Ep- 

ping, Es. 
H. R. Adams, Sutton Rd., Walsall. 
H. G. Treadwell, Middleton Cheney, 

Banbury. 
R. J. T. Morton, 14, Woodside Rd., 

Kingston. 
J. K. Hassall, Wooden Box, Burton -on- 

Trent. 
M. Burchill, 30, Leighton Rd., Southville, 

Bristol. 
H. Littley Lodge Rd., West Brom- 

wich. 
J. N. C. Bradshaw, Ambrose House, 

Bilsboro. 
F. Townsend, 46. Grove Lane, Ipswich. 
E. J. Simmonds, Queensway, Gerrards 

Cross. 
H. C. Trent, Secondary School, Lowestoft. 
A. Cooper, "Ivelet," Askham Rd., Acomb, 

York. 
G. S. Goode, Abbotsford, Hinckley. 
C. Bain, 51, Grainger St., Newcastle -on -T. 
E. A. Hoghton, 52, First Ave., Hove, Sus- - 

sex. 
H. D. Butler, 222, Great Dover Street, 

S.E., London. 
H. D. Butler Trebarwith, South Nutfield. 
H. S. Walker, Park Lodge, Brentford. 
H. C. Parker, 56, Shern Hall St., E.17. 
G. Courtenay- Price, 8, Lansdown Terrace, 

Cheltenham. - 

D. P. Baker, Cleveland Rd., Wolver- 
hampton. 

Ilford and Dis. Radio Soc., (Port- 
able). 

F. W. Woodward, 5. Portland Gdns., N.4. 
Dr. Ratcliffe, 22, Wake Green Rd., Mose- 

ley. 
E. J. Hobbs, Wareham, Dorset. 
Worcs. Cadets Sig. Co., Worcester. 
G. Z. Auckland & Son, St. John St., 

E.C.I. 
D. Nicholson, 41, Upper Ken. .Lane, 

S.E.11. 
A. G. Davies, Paul Rd., Timperley. 
W. Harvey- Marston, Willenhall. Staffs. 
R. B. Jefferies, "Lynn Dene," Mount Hill, 

Kingswood, Bristol. 
B. Hesketh, High St., Chalvey, Slough. 
L. Dore, 139, Lightwoods Rd., Bearwood, 

Smethwick. 
College Wireless Soc., Loughbor- 

ough. 
Universal Radio Co., New Bridge St., 

Newcastle. 
Major Stephens, Haddon House, Bridport. 
C. J. Pratt, 332, Upper Richmond Rd., 

S.W.15. 
N. C. Hardman, Clouehfold, Manchester. 
J. S. Knight, Clark's Hill Nursery, Prest- 

wich. Manchester. 
G. E. Mortley, 23, Forest Rd., Tunbridge - 

Wells. 
A. E. Whitehead, King's Ride. Camberley. 
J. H. Gill, 18, Fourth Ave., Nottingham. 
J. Jardine, Hall Rd. W., Blundellsands, 

nr. Liverpool. 
C. R. W. Chapman, Chaplin Rd., Wem- 

bley. 
G. Smith Clarke, Kenilworth. 
J. Matthewson, 35, Capel Rd., Forest 

Gate, E.7. 

Radio News for November, 1924 

Charte in- 
with ease 

SuperDe.Luxe Dials 

fbZ 
Where eye and hand are 

in scienti is a ance 

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- 
merals on the bevel and a gen- 
erous knob are the reasons. 

It 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 75c. Other prices of Na -old 
Dials are: 3%" 50c, 3" 35c and 2" 
(rheostat) 35c. 

ALDEN MANUFACTURING Co. 
Springfield, Massachusetts 

DEPT. IC 

t a44eat '`:._ e ttLe nea tust, 
TNA YÓÚ.Ni11e 

case the eX. 

NA anef nickel. Á óf Lhe 

sá ä 
áioA 

aa 

ational 
Transformers 

Mean 
Better 

Amplification 

pt °lon fó 
fla>éents açe änd si 

ónectdesiSndN ers 
wóichhany a°atactur 

IN. thi&h grade 
ororderdi+'ed 

qskY°"rdealer 
4.,p0 

3t/2 t° i gatto 4'50 
6 tO ránteed 

pully 
G`" 

National Transformer Mfg,. Co. 
Manufacturers of 22 a n s fo rr z ers o fAl1 Types 

Dept.C.,154 Whitint,St.,Chica$O.Iil. 

COCICADAY UNIT -Full Set A, B, C nd D Coils 
PRICE $5.50 

Three large blue prints, illustrated instructions and ma- 
terial lists for building the 1, 3 and 5 tube Cockaday sets 

Price 50e- (Free with order for unit) 
General Radio Winding Co., 214 Fulton St., New York 
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2PX 
2PY 

2PZ 

2QA 

2QG 

2QH 

2QI 
2QJ 
2QK 
2QL 

2Q0 
2QI' 

2QR 

2QT 

2QU 

2QV 
2QY 
20Z 

2RB 
2RD 

2RG 
2RII 

2RJ 
2RK 
2RM 
2RN 

210 

2RQ 

2RR 

2RS 

2RT 
2R1; 

2RV 

2RW 

2RY 
2R7. 
2SA 

2SB 
2SD 
2SF 

;SG 
2SII 

2SI 
_SJ 
2SK 

_SL 

2SM 

2S0 

2SP 
2SQ 

2SS 
2ST 

2SU 

2SW 
2SX 
2SY 

2S7. 
2TA 

2TC J 
2TF 

2TG t 
2TH f 
2TI 

2T5 
2TI, 
2TM 

2TN 
2T0 

2TP 

2TQ 

2TR 

H. H. Lassman, 429, Barking Rd.. E.6. 
H. C. Bowles, 51, Gunterstone Road, 

West Kensington. 
A. E. Symntonds, 12, Addison Ave., W. 

11. 
Dr. H. W. Taylor, Camden House, Cam- 

bridge. 
J. Ayres, 18, Seaforth Av., New Malden. 
J. S. Alderton, 1542, Stratford Rd., 

B'ham. 
C. Hewins, 42, St. Augustine Ave., 

Grimsby. 
Hurst & Lucas, 3, Mayford Rd., S.W.12. 
R. Walton, 70, Moorfield Rd., Pendleton. 
J. Beyer. 85, Emm Lane, Bradford. 
R. J. Hibberd, Grayswood Mt., Hasle- 

mcre. 
A. Hobday, Northdown Rd., Margate. 
P. Pritchard, Broad St., Hereford. 
L. C. Grant. 3, Langhorn St., New- 

castle -on -Tyne. 
Burndept, Ltd.. Wembley Park. 
Z. Towers, 12, Mayfield Rd., Handsworth. 
S. Ward. 339. Brixton Rd.. S.W.9. 
C. C. Barnett. Winston Cottage. South 

Perrott, Mesterton, Somerset. 
Lucas & Hurst, 19b. Lansdown Rd., 

S.E.3. 
W. N. Lambert, Plane Tree Rd.. Sale. 
Southall. 
B. H. Colquhoun, 3, Eatsbrook Rd., S.E. 

3. 
H. B. Griylis, Carew Rd., Eastbourne. 
G. W. Fairall, 27, Newbridge St., 

W'ham't'n. 
E. W. Scammell, 100, Dale End, B'ham. 
H. A. Round. 101. High Street, Broad - 

stairs, Kent. 
F. S. Mogan, East Farleigh, Kent. 
A. E. Blackall, 7, Maple Rd., Surbiton. 
S. Cross, 3. Norman Rd.. Heaton Moor. 
D. D. Richards, Bontnewydd Tee., Tre- 

lewis. 
F. W. Emerson, 178. Heaton Moor Rd., 

Heaton Moor. Stockport. 
E. C. R. Strong. Handsworth Wood, 

B'ham. 
W. V. Waddoup, 56, Wellington Rd.. 

Handsworth Wood. Birmingham. 
T. Ilesketh, 42. Castle Hill Ave.. Folke- 

stone. 
North Eastern Instrument Co., Gateshead. 
North Eastern Instrument Co.. "Dip. 

wood." Rowlands Gill. Newcastle -on. 
Tyne. 

A. L. Rawlings, 162, Burnt Ash Hill. 
Lee. - "Merton Park." 6, Manor Gdns.. S.W. 
2. 

D. Hanley. Forbury, Kintbury, Berks. 
D. T. Woods, Parker Rd.. Bournemouth. 
Sir Hanbury Brown, Crawley Down, Sus- 

sex. 
R. Heather. 102, Lyndhurst Rd., S.E.15. 
J. Maya11, "Burfield," Gloucester. 
C. Midworth. Ridgeway Rd., Osterley 

Park. 
A. Taylor, 146, Kings Road. Cardiff. 
F. L. Hogg, 37. Bishop's Rd., Highgate, 

N.6. 
C. Holton. 112, Conway Rd., Southgate. 
L. C. Holton, 112, Conway Rd.. N.14. 
K. G. Styles, 43. New Oxford Street. 

W.C.1. London. 
K. G. Styles, "Kitscot," Bower Mount 

Rd.. Maidstone. 
R. J. Bates. 34, Abbeygate St.. Bury. 

St.. Ed. - '.Alder Cottage." Peel St., Maccles. 
f field. 

L. Mansfield. Hey Park, Marple. 
A. J. Snears, 25. Rawlings Rd., Bearwood, 

Smethwick. Birmingham. 
M. Evans, Technical College. Bradford. 
L. Lambert, 46. Clarendon Rd.. Holland 

Park, London 
M. F.sdaile, 230. Manchester Road. Brad- 

ford. 
Marconi's Wireless Telegraph Co. 
F. B. Baggs, 24, Westhorpe St., S.W.15. 
H. Stevens, 25. Oaklands Rd., W'hamp. 

ton. 
W. H. Brown, Mill Hill Sch., N.W.7. 
H. Andrews, 8, North Grove, Highgate, 

N.6. 
H. W. Sellers, 18, Edgerton Grove Rd., 

Huddersfield. 
W. Winkler (for Edinburgh and Dist. 

Rad. Soc.) 9, Ettrick Rd., Edinburgh. 
Dept. of Applied Science. The Univeristy 

Sheffield. 
H. B. Swift. 49, Kingsmead Rd., Tulse 

Hill, S.W.2. 
Burndept Limited, St. George, St. Leeds. 
V. Martin, 128, Dairy House Rd.. Derby. 
T. H. Mansell, Madresfield Rd.. Gt. Mal. 

vern. 
C. E. Stuart, Polesworth, Tamworth. 
F. T. G. Townsend, 46. Grove Lane, 

Ipswich. 
C. W. Andrews, 26, Melody Rd., S.W. 

18. 
T. C. Macnamara, 31, Rollscourt Avenue, 

Herne Hill, S.E.24. 
F. O. Sparrow, 8, North Drive, Swinton, 

Manchester. 

This Tuning 
Unit has 
Changed 

Set Building 
It has made possible 
easy, simple, economi- 
cal construction of 
heretofore complicated 
hook -ups. It assures 
ease of operation and 
unusual results in 
bringing -in distant 
stations and making 
squeals, howls, reradi- 
ation and oscillation 
impossible. 

and NOW a 
NEW Model 
of the Cosmopolitan 
Phusiformer, in the 
Mahogany Block, is 
at your dealer's. It 
improves on the mar- 
velous results of the 
original instrument 
which won the praises 
of leading Radio Ex- 
perts. 

" 
-the year's 

greatest development 
in Radio ", according 
to the New York 
Mail's radio writers. 
It enables you to 
build, 

Step by Step, 
starting with the small 
expense of a crystal 
receiver and going on. 
by degrees, to a multi - 
tube set with as many 
stages of tuned Radio 
Frequency as desired. 
simply by adding tubes 
and Phusiformers. In 
this way you can try 

Hook Ups of 
Every Type 
including 1 to 4 tube 
tuned R. F. reflex; 2 
to 4 tube tuned R. F., 
with or without A.F.; 
Ultra Audion: Inverse 
Duplex; Regenerative 
Sets, etc. Also Con- 
version sets to change 
regeneration to tuned 
R.F. You can build 
single or double cir- 
cuit Wave Traps, too. 

Set Builder's 
Guide 

Illustrated M a n u a l 
containing all latest 
hook -ups sent upon re- 
ceipt of 50 cents. 

genuine 
Cosmopolitan 
Phusiformers 

are "In the 
Mahogany Block" 

Price 50 
at 
Dealers 

821 

COSIVIOFOLITAXT 
PHUSIFORMER 1.r 

"IN THE MAHOGANY BLOCK" 

For the man who wants the best in radio, 
but who does not care to build his own 
Cosmopolitan Phusiformer set, we are 
producing the following specially de- 
signed and constructed instruments of 
beauty and quality. 

Cosmopolitan Phusiformer Super Five 

Priced 15 000 
at 

The Cosmopolitan Super Five is a non -oscillating, non - 
radiating five tube set, embodying two stages of tuned 
radio frequency, a deteetor and two §cages of audio fre- 
quency amplification. It is renowned for its great vol- 
ume and perfect reprodut-tion both on local and distant 
stations. It is an easy set to tune -the same station al- 
ways "comes in" at the same dial settings, as these sets 
are calibrated. Internal wiring is entirely concealed un- 
der a Bakelite baseboard, eliminating the possibility of 
short circuits. Cabinet is ofgenuine African mahogany, 
with "B" battery compartment. Panel is grained Bake- 
lite. Quality parts are used throughout. 

Cosmopolitan 
'Phusiformer 

Super Five 
Console Unit 

This Unit has a 14iá x 1734 
inch panel especially designed 
to fit the new Victor Console, 
models 215, 400,405 and 410. 
However,itmay befitted to any 
make ormodelofpphonograph, 
as the panelis 13/4 inches over- 
size all around. In addition to 
the regularSuperFive features 
the Console Unit is fitted with 
a jack, into which a loop Priced 2 aerial may be plugged, con- 00 
vetting the first Phusiformer at 
into a wave trap (if desired) 
and eliminating the need of an outside antenna. 
is otherwise the same as in the Super Five. 

e,4sk for a Demonstration Go to your dealer's. He will 
be glad to explain and &- 

moot-trace the superiority of a Cosmopolitan Phusiformer set. If he 
is not supplied, send us his name and we will arrange for a demon- 
stration, without obligating you or him in any way. 

The circuit 

COSMOPOLITAN PHUSIFORMER CORP. 
Dept. RN 110 15 -17 West 18th St., New York 
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Resists Fire 
Extreme heat and bitter cold 

have little or no effect on a Bake- 
lite -Dilecto red stripe panel. 
Neither do water, oil, steam, sol- 
vents and the milder acids. 

ilec 
bakelite 

(Distinguished by its Red Stripe) 

Highest in dielectric strength. 
The most perfect paneling material 
known. Used successfully in the 
U. S. Navy and Signal Corps for 
ten years. Be satisfied with noth- 
ing else for your panels! Tell it 
by its red stripe. 

The Continental 
Fibre Company 

Factor': Newark, Delaware 

Service from: 

SAN FRANCISCO 
75 Fremont St. 

LOS ANGELES 
307 S. Hill St. 

SEATTLE 
1041 6th Ave. So. 

NEW YORK 
Woolworth Bldg. 

CHICAGO 
Wrigley Bldg. 

PITTSBURGH 
301 Fifth Ave. 

Best for 
Reflex 
and Crystal Sete 

FRESHMAN 
Double Adjustable 
Crystal Detector 

No more searching for the sensitive spot. 
-Merely turn the knob as you would a dial. 

For base or panel mount- 9 CO 
ing. complete u,th Fresh- J 
man Super - Crystal 

At your dealer',oth.rwise send punch .e price 
and you will be supplied postpaid. 

CHAS. FRESHMAN CO., loe. 
`\\, 106 -7,6 Avenu<, New Pork 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park PI., N. Y. C. 

2TT The Villa, Glenfield, Paisley. 
2TV 1 E. W. Wood, 79, Colwyn Rd., Northamp- 
2TW ton. 
2TX A. R. C. Johnston, 87, Twyford Av., Ac- 

ton W. 
S. Scott, Welham Rd., Norton, Malton. 
E. Jones, Offerton, Stockport. 
S. B. P. Barnes, 38, Avenue Rd., High- 

gate. 
E. J. Nock Winstone, 53a, Gunterstone 

Rd., West Kensington, W.14. 
E. W. Smith, 77, Grove Lane Camber- 

well. 
H. Bailey 51, Manchester Rd., Denton. 
W. Burton, 103, Portland Rd., Notting- 

ham. 
A. R. Ogston, 41, Broomfield Av., N.13. 
L. R. Rowlands, 25, Cholmeley Pk., N.6. 
The Cotteridge Day Continuation School, 

Watford Rd., King's Norton, Birming- 
ham. 

H. Lloyd, 3, Ventnor Place, Sheffield. 
14th Cardiff Lord Mayor's Own Troop 

B.P. Scouts, Y.M.C.A., Cardiff. 
G. W. Todd, Armstrong College, New- 

castle. 
H. F. A. Sanderson, 23, Place Rd., Llan- 

doff. 
Radio Society of Highgate, W.6. 
W. Corsham, 104, Harlesden Gdns., N.W. 

10. 
A. T. Headley, 255, Galton Rd., War - 

ley, B'hant. 
W. Fenn, Polesworth, Tamworth. 
C. V. Stead. 29, Sholebroke View, Leeds. 
Shooter's Hill. 
A. S. Gosling, 63, North Rd., W. Bridg- 

ford. 
E. L. Growe, Juniper Rough. Hardres. 
H. A. Blackwell, Bispham, Blackpool. 
S. E. Payne. Bush Hill Rd., Enfield. 
H. Curtis, 26, Upoer Hall Lane, Walsall. 
B. J. Axten, 78, Ealing Rd., Wembley. 
Burndent, Ltd., Blackheath, S.E.3. 
Mitchell's Experimental Station, McDer- 

mott Rd., S.E.15, London. 
J. Lipowsky & Co., 614, Old Ford Rd., 

E.3. 
H. Drury- Lavin, Old House, Sonning, 

Berks. 
A. E. Holmes, 60, Aire View, Connonley, 

Keighley. Yorks. 
P. G. A. H. Voigt, 121, Honor Oak Pk., 

S.E.23. 
H. B. Old, 10, St. Jude's Ave., Mapperley. 
Burndent Ltd.. Blackheath. S.E.3. 
L. E. Owen, 186, Beulah Hill, Norwood, 

S.E.19. London. 
W. K. Hi'l. Beulah Hill. S.E.19. 
T. W. Robley. Millroad. Wellingborough. 
Installations. Ltd. Southampton. 
E. H. Robinson, 1250, Adelaide Rd., 

N.W.3. 
H. IL Thompson, 44, N'th'land Rd., 

Coventry. 
R. F.Iv. Brighton Rd., Sutton. 
J. Pigott, Manor Farm, Wolvercott, Ox- 

ford. 
G. W. Jones, 8, Rosebery St., W'hamp- 

ton. 
C. W. Clarabout, Beverly Cres., Bedford. 
A. M. Low, Woodstcok Rd., W.4. 
Gambrel! Bros., Ltd.. Southfields, S.W.18. 
G. J. Munday, 37, Leat St., Tiverton. 
R. L. Royle, Alderman's Hill, N.13. 
G. R. Lewis, 10, Lansdowne Rd., Ash - 

ton-on- Mersey, Manchester. 
F. J. Cripwell, "Lonkhill," Thorpe, Tam - 

worth. 
J. W. Pallett, 24, Glenfield Rd., Leices- 

ter. 
A. H. Wilson, 67, Broad St., Hanley, 

S -on -T. 
J. H. Brown, "Redbrook," Baguley, 

Cheshire. 
Western Electric Co., Witton, Birming- 

ham. 
C. H. Gardner, Brierley Hill. Staffs. 
L. W. Burcham, Chestnut Av., Oulton 

Broad. 
H. E. A. Squelch, 35, Crown Lane, 

Bromley Common, Kent. 
H. Chadwick, 9, Raimond St., Halliwell, 

Bolton. 
C. H. Bailey. Cheostow. Monmouthshire. 
A. W. Gamage, Ltd.. Holborn. London. 

A. Hare -Hobson, 32. Wilhury Rd. Hove. 
C. H. Townson, Farm School, Warmin- 

ster. 
G. Z. Auckland & Son, 35, Douglas Rd., 

N.1. 
H. Johnson, Chestnut Walk. Worcester. 
H. R. Gladwell, London Rd., Abridge, 

E:sex. 
E. T. Chanman. Ringwood Rd.. Newtown. 
A. F. Turville, 108, Abingdon Street, 

Northampton. 
R. H. Wagner, 6, Maresfield Gdns.,, 

N.W.3. 
Sheffie'd & Dist. Wireless Soc., St. 

George's Square, Sheffield. 
S. Davis. 222. Lavender Hill, Clapham 

Junctoin S.W.I1. 
Downside Wireless Soc., Downside 

School, Stratton -on- Fesse, Bath. 
J. F. Patte, 22, Shakespeare Crescent, 

E.12. 

2TY 
2TZ 
2UA 

2UC 

2UD 

2UF 
2UG 

2úJ 
2U8 

2UM 
2UN 

2UP 

2UQ 

2US 
2UV 

2UX 

2UY 
2UZ 
2VB 
2VC 

2VF 
2VH 

2VJ 
2VK 
2VL 

2VM 

2VN 

2V0 

2VP 

2170 
2VR 
2VS 

2VT 
2VU 
2VV 
2VW 

2VX 

2V1r 
2WA 

2WB 

2WD 
2WF 
2WG 
2WI 
2ttrT 
2WK 

2WL 

2WM 

2WN 

2W0 

2WP 

2WQ 
2WR 

2WS 

2WT 

2W17 
2WY 
2W7, 
2XA 

2XB 

2XC 
2XD 

2XF 
2XG 

2X1 

2XT 
2XK J 
2XL 

WN J 
2XP 
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Praised by Experts 
Everywhere and. 
Acclaimed by 
the Public. 

AMERICAN 

BRAND 

CONDENSERS 
With 

the 100 to 
'Worm DrWe 

23 PIate,only$5.° ° 

In Canada $7.00 

it 

Note to Dealer: If your jobber can't 
supply you, write us- 

American Brand Corporation 
8 West Park Street, Newark, N. J. 

Factory- Philadelphia 

THOUSANDS OF BARGAINS 
New Factory Guaranteed Mdse. By Mail 

Genuine New Radiotron or Cunningham Tubes 
UV- 199 -200 -201Á- WD -11 -12 $3.39 C299-300-301A-C11-12 

Fresh Burgess or Everready "B" Batteries 
22% Volt largo size $1.68 -15 Volt $S.Uo size 53.33 
Standard Sockets 29e 
6 or 30 Ohm Rheostats 49e 
Guaranted 3000 Ohm Phones (Special) 2.49 
Jefferson Star Audio 3 to 1 2.50 
All American 3, 5 or 10 to 1 3.85 
All American Push Pull -Pair 9.70 
Erie Audio 3 or 6 to 1 3.88 
Erla Reflex No. 1 or No. 2 3.88 
Ajax Radio Frequency Transformer 2.00 
11 Plate Variable Condenser....51.00 Vernier 2.15 
23 Plate Variable Condenser.... 1.15 Vernier 2.15 
43 Plate Variable Condenser.... 1.30 Vernier 2.45 
Storage Battery, 120 Amps., 2 year Guarantee 14.50 
Battery Charger -Guaranteed 6.50 
Brandes Loud Speaker 7.95 
(Baldwin Tyne C Phones 6.95 
Write for Free Complete Catalog on Sets and Parts 
Stone Electric Co., 714 Pine St, St. Louis. Mo. 
All Mdse. F.O.B. St Louis, Mo. Dept. N 

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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2XR J. F. Haines, 36, Zetland St., E. 14. 
2XU A. H. A. Kilbourn, Bath St., Abingdon. 
2XW H. A. Woodyer, 118, Buckingham Rd., 

Heaton Moor, Stockport. 
2XX D. F. Young, 23, Holcombe Rd., Ilford. 
2XY H. T. Littlewood, " Erholt." Wedgewood 

Drive, Roundhay, Leeds. 
2XZ L. T. Dixon, 4, Heythorp St.. S.W.18. 
2YA R. A. Miles, 4, Cambridge Green, New 

Eltham, Kent. 
2YF J. R. Clay, Upper Longbottom, Ludden. 

den Foot, Yorks. 
2YG L. G. Boomer, 51, Brook St., S.E.11. 
2YH G. E. Duveen, 40, Park Lane, Marble 

Arch. 
2YI W. J. Hewitt, 83, Riddings Rd., Moseley. 
2YJ Wireless Equipment, Ltd., W.C.2. 
2YK T. M. Ovenden, 12a, Elgin Court, W.9. 
2YL W. H. Allen, 126, Newington Causeway, 

S.E.1. 
2VM R. W. Piper, Chiltern View Rd., Ux- 

bridge. 
2VN A. W. Thompson, 32, St. Nicholas St., 

Scarborough. 
2Y01 A. L. M. Douglas, 33, Inverness Tee., 
21'P 1 Hyde Pk., W.2. 
2YQ W. P. Wilson, Gipsy Hill, S.E.19. 
2YR A. R. Pike, 17. Avonwick Rd., Heston, 

Hounslow, Middlesex. 
2YU G. W. Hale Si R. Lyle, 36, Dagnall Park 

St., Norwood, S.E.25. 
2YV G. M. Whitehouse, "Allport House," 

Cannock. 
2YW J. H. F. Town, 4, Eversley Mount, Hali- 

fax. 
2YX F. E. B. Jones. Wylde Green, Birming- 

ham. 
2YY O. H. Patterson, 26, Allerton Rd., N.16. 
2YZ Western Electric Co., Ltd., North Wool- 

wich. 
2ZB C. Small, Skelvendale Rd., Clacton -on -Sea. 
2ZC General Radio Co., Harlesden, N.W.10. 
2ZD A. Woodcock, 1, Montague Rd., Birming- 

ham. 
2ZG W. J. Badman, 9, Orchard St.. Weston. 

super -Mare. 
2ZH British Thomson Houston Co., Rugby. 
2XI British Thomson Houston ,Co.. Ltd.. 

Rugby. 
2ZK W. L. Turner, Purley. Caldy. West 

Kirby. 
2ZL H. W. Gee, 44, Gordon St., Gainsboro', 

Lincs. 
2ZM T. H. Ioted, Terling, Witham, Essex. 
2Z0 L. H. Soundy, 60, Bellevue Rd., Ealing, 

W.15. 
2ZP G. F. Forwood, West Chart, Limpsfield. 
2ZQ H. W. Nunn, 49, Leigh Rd., Highbury 

Pk:, N.5. 
2ZS F. J. Dinsdale, 14, Highfield View, 

Stoneycroft, Liverpool. 
2ZT Benham, Woodbury Rd., New Malden. 
2ZU T. Heckles, 30, Thackeray St., Liverpool. 
2ZV F. T. Smith,. "Rutlands," Felsted, Essex. 
2ZV Manchester Station of B. B. Co., Ltd. 
2ZZ D. V. L. Fellows, Ltd., Park Royal, N.W. 

10. 
2AAA A. L. Crane, 44, Brookland Rd., Lewis- 

ham. 
2AA.X L. Smith College House, London Road. 

Braintree, Essex. 
2ACK C. Prosser, E. Alberthaw, Nr. Cardiff. 
2ADF A. M. Robinson, Coombe Rd., Croydon. 
2ADJ W. Johnson. 3, Prince Alfred St., Ler- 

wick, Shetland. 
2ADQ F. J. Devenish, 13, Marlborough Road, 

Bowes Park, N.22, London. 
2AFR C. J. Hersey, 139, Fawnbrake Avenue, 

Herne Hill, S.E., London. 
2AGV J. B. Joyce, Charles Rectory, Barnstaple. 
2AGP S. Meadowcroft, 44, Carill Drive, Follow - 

field, Manchester. 
2AHM H. B. Gardner 129, Salisbury Rd.. Barnet. 
ZAIN H. A. White, 1, Canterbury Road. Brix- 

ton, London. 
SAA "Leicester Daily Mercury," Leicester. 
SAC W. G. Kimber, 39, Bargesy Rd., Catford. 
5AF J. A. H. Devey, 232, Gt. Brickkiln St., 

Wolverhampton. 
5AG A. Gregory, 77, Khedive Rd., Forest Gate. 
5AI A. H. Sheffield, 139, Wallwood Rd., Eli. 
5AJ W. C. Barraclough, 9, Rutland Avenue, 

Withington, Manchester. 
5AK H. G. Mansell, Harvingtou, Evesham. 
SAN W. J. Joughin, 21, Troughton Rd., Charl- 

ton. 
SAO H. H. Elson, 142, Birchfield Rd., B'ham. 
5AP A. J. Hill, 4, Buckhurst Rd., Bexhill. 
5AQ D. Douet, 10, Ruvigny Gardens, Putney. 
5AS F. A. Bourne, 10, Linley Rd., Tottenham. 
5AT Dubilier Condenser Co. (1921), Ltd., W. 

12. 
SAU W. H. Goodman, 94, Addison Rd., W.14. 
5AV R. W. J. Harvey, 25, Shakespeare Avenue, 

Portswood, Southampton. 
SAW L. C. W. Martin, Yeovil], Somerset. 
5AY T. F. Crowther, 29, North Drive, St. 

Anne's -on -Sea, Lanes. 
5AZ F. Charnley, 43, Reads Avenue, Blackpool. 
IBA Capt. Stevens, Chase Motors, Ltd., New- 

castle. 
5BB Vickers, Ltd., Vickers Ho., -Broadway, 

S.W.1. 
5BC Sir Trevor Dawson, Elstree, Herts. 
5BG j. B. Kaye, Close Hill, Huddersfield. 

823 

Insist on the Golf/ 
Seal HOMCHARGER 
$18.50 at your dealer 

(in Canada $26). 

ALTERNATING CURRENT 

VOLTS MD CICLESm 
CISGINC5NLY 

CELLS ©AMOS© 
A. C. WATTS ICEI 
Mi0.6GUAPA.0dT 
*TIE AUTOMATIC 

ELECTRICAL DEVICES Co. 

tINCINNR1LQU.5.A- 

PATENTS PENDING 

You needn't have "battery trouble" 
14 

Gold Seal 
HOMCHARGER 

Features 
1- Simple; needs no care. 

2- Efficient; costs about le 
to charge the average bat- 
tery, much less than bulb 
or liquid types of charger, 

3- Quick; brings battery up 
to full charge overnight. 

-1- Tapers charge; cannot in- 
jure the battery. 

5-Clean ; no bulbs to break, 
no liquids to spill or pro- 
duce fumes. 

6-Dependable ; adjusted and 
sealed at factory. 

'1 -Lasts forever; only one 
moving part, the Tung- 
sten contact, which can be 
replaced at $1 after many 
thousands of hours of use. 

8 -Fool -proof ; charges auto- 
matically, no matter which 
clip is attached to which 
battery terminal. 

9 -Safe; approved by Fire 
Insurance Underwriters. 
No danger of shock or 
fire. 

10- Beautiful; sturdy metal 
case finished in mahog- 
any -red and gold. 

11- Universal; made in types 
for all voltages of alter- 
nating and direct cur- 
rent. Charges all radio 
"A" and "B" batteries, 
and automobile batteries. 

12-Quiet ; its faint hum can- 
not be heard in next room. 

13- Unqualifiedly guaranteed. 

14- Popular price -sold 
everywhere for $18.50; in 
Canada $26. Complete, no 
extras to buy. 

TWO things will make your enjoy- 
ment of radio free from battery 

trouble. First, any good storage battery. 
Second, that excellent, simple, automatic 
charger -the new silent Gold Seal 
Homcharger. 

- 

(JfSZS 
on the GOLD SEAL 

Such a combination means minimum care and 
maximum results, with no trouble at all. Then 
you can use your set all you want. If the battery 
becomes weak right in the middle of a program, 
screw the Homcharger plug in any lamp- socket, 
snap two spring clips over the battery terminals, 
and go right on listening at full power. Leave 
the Homcharger connected overnight, and in the 
morning the battery is charged again. 

Everybody says this is the handsomest charger 
ever seen. The Gold Seal Homcharger is finished 
in mahogany -red and gold. It has rubber feet 
and so cannot mar polished floors, tables or 
cabinets. Safe -approved by the Fire Insurance 
Underwriters. Can't injure anything. 

When buying a set, get storage battery tubes. 
They give most volume, and in many cases better 
results in distance too. Make sure the battery 
you buy is charged, then you can listen in for a 
week to a month before you buy your Gold Seal 
Homcharger. Price only $18.50 complete; $26 in 
Canada. Absolutely guaranteed. 

FREE ! Ask your dealer or send direct for 
our interesting free booklet, "The Secret of Dis- 
tance and Volume in Radio," containing valu- 
able information on this subject and fully de- 
scribing the GOLD SEAL HOMCHARGER. 
Insist on the Gold Seal Homcharger -ask your 

dealer. 

TheAUTOMATIC ELECTRICAL DEVICES CO. 
Under the same management as the Kodel Mfg. Co. 

118 W. Third Street, Cincinnati, Ohio 
Largest Manufacturers of Vibrating Rectifiers in the World 
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For Every Radio 
Requirement 

-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. 

Improved 
Ground Clamp 
Equipped with 
Fahnestock Patent 
Wire Connectors 
Easily Attached. 

No Soldering - 
For Radio Use Only 

ASK Your Dealer to tell you about 
1-1, the FAHNESTOCK Antenna 
Connector, which assures a Perfect 

Connection. 

None genuine without our stamp 

FAHNESTOCK 
ELECTRIC CO. 
LONG ISLAND CITY, N. Y. 

1 

40c 
each in an value 

from ;á to 10 

FRESHMAN SUPERIOR 
Fos can depend upon them to 

ate at all time, 
Made of high resistance material impreg- 
nated throughout (not coated paper). Un- 

tTected by climatic conditions. Will not 
deteriorate. Clamped between solid knurled 
ferrules assuring rigid construction and 
firm contact at all times. 
At your dealer's, otherwise send purchase 
price and you wiU be supplied postpaid. 
Chas. Freidman Co..lae., 106 -7th Ave., N. Y. 

4 

5BH 

5BJ 
SBK 

5BL 

5BM 
SBT 
5BV 
5BW 
SCA 
5CB 

5CC 
5CD 

5CF 
SCG 

SCJ - 

5CK 

5CP 
SCS 
5CU 

SCV 
5CW 

SCX 
5CY 

5DA 

5DB 

3DC 

SDG 

5DI 
5DM 

5DN 

5DO 
SDP 
5DS 
5DV 

5DY 

SFA 
5FD 

5FF 
5FH 
5FI 
SFM 

SFR 

5FS 
SFU 
5FW 

5FX 
5FZ 

5GB 
5GF 

5GI 

5GJ 

5GP 

5GQ 

5GT 

5GX 
5GY 

5HA 
SHC 

SHD 

5HI 
SHL 
5HN 

5HP 

SHQ 

5HW 

SEX 

SHY 

5HZ 

SIB 

SIC 

HD 
5IF 

A. V. Simpson, 28, Westgate, Burnley 
Lancs. 

Autoveyors, Ltd., 84, Victoria St., S.W.1. 
W. Brown, 52, Winstonian Rd., Chelten- 

ham. 
A. E. Vick, 19, Gresham Rd., Hall Green, 

Birmingham. 
J. T. Quick, 164, Portland Rd., Edgbaston. 
L. V. Clark, 4, Compton Cres., W.4. 
11. N. Ryan, 88, Home Park Rd., S.W.19. 
A. de Villiers, 79, St. George's Rd., S.E. 
N. L. Yates -Fish, Mansfield Rd., Reading. 
K. E. Hartridge, 14, Westbourne Cres., 

W.2. 
A. W. Young, Foxcomhe Rd., Bath. 
G. Ward Booth, Albany House, Clarkson 

Avenue, Wisbecll. 
F. G. S. Wise, 12, Crouch End Hill. N.8. 
F. L. W. Dean, 54, Pill Street, Cogan, 

Glamorgan. 
J. Balderton, 6, Clough Tce., Barnolds- 

wick. 
L. H. Pearson, 54.56, Long Row, Not- 

tingham. 
D. Fellows, 20, North Common Rd., W.S. 
G. R. Garratt, 35, Abbey Rd.. N.W.8. 
J. A. Walshaw, Garnett Villa, Otley, 

Leeds. 
R. J. Harrison. "Seaton," Walton -on -T. 
A. H. S. Colebrooke, 82, High St. Har- 

borne, Birmingham. 
A. Higson, 161, Cotton Tree Lane, Comm. 
L. Gordon, 133, Old St., Ashton- under- 

Lyne. 
G. Gore, 24, Brucegate, Berwick -on- 

Tweed. 
C. H. P. Nutter, 243a, Selhurst Rd., 

S.E.25. 
W. T. Akes, Devonshire Rd., St. Annes- 

on -Sea. 
Barnes, Ainsdale, Southport. 
C. H. Stenhenson, 32, Tettenhall Rd., 

Wolverhampton. 
C. J. Matthews "Broxhill," Havering. 
A. V. Jackson Ley, Albert Grove, Not- 

tingham. 
L. A. K. Halcomb South Dene, Mill - 

houses Lane, Sheffield. 
E. J. Watts, 6. Ashley Rd., Salisbury. 
Sea Scouts. Clacton -on -Sea. 
A. W. Fithian, 51, St. James' Rd.. S.W.17. 
D. Whittaker, 56, Park Rd., St. Annes- 

on -Sea. 
Chelmsford Radio -Engineering Co., Rains - 

ford End, Chelmsford. Essex. 
F. L. Devereux, 11, Clifton Villas. W.9. 
J. H. Hewitson. 38, Brosvenor Rd., Berk - 

dale, Lancashire. 
H. Anson. 13. Nottingham Place. W.1. 
L. H. Lee. 155. Rosefieid Rd.. Smethwick. 
H. D. Webb. 59. Bradford St., Walsall. 
R. Stone. Camberwell Wireless Club. 3. 

D. Bushey Hill Road, Camberwell, Lon- 
don. 

J. L. Jeffree, 191, St. James' Rd., Croy- 
don. 

W. A. Andrews. 1, Balmoral Mns., Bristol. 
University College. Nottingham. 
S. I. Holt, 21, Bromley Rd., St. Annes- 

on -Sea. 
Gent & Co.. Ltd., T.eicester. 
Lincoln Wireless Society, Monks Rd., 

Lincoln. 
L. Humphries, 61, Geraint St., Liverpool. 
H. Stopher, 14, Johnston Tce., Crickle- 

wood. 
R. Horrocks, 65, Leander Rd., Thornton 

Heath. 
T. Bevis. Linford Estate, Essex. 
N. G. Baguley, The Park, Newark. 
J E. Simpson, Epsom Rd., Guilford 

Surrey. 
F. W. Nightingale, Pitsforcl Schools, 

Northampton. 
E. S. Dobson, "Lorne House," Richmond 

Place, Ilkley Yorks. 
P. D. Tyers, 30, Mildred Ave., Watford. 
G. H. Horwood, 557, Lordship Lane, 

S.E.22. 
R. Watson, Birkenhead. 
J. A. Beveridge, 8, Cluny Drive, Edin- 

burgh. 
H. St. John Ward. Bleenheim Chambers, 

1. Crowtree Road, Sunderland. 
L. W. Birch 30. Linesford Rd.. S.E.15. 
G. E. Vowles. Hooley St., Nottingham. 
D. R. Etchells, "Kingsley," Oaken, Wol- 

verhampton. 
Cunningham, Ltd., 169.171, Edgware Rd., 

W.2. 
E. A. Pollard, "Spring Bank," Limefield, 

Blackburn. 
National Physical Laboratory, Tedding- 

ton. 
At Brooklands (Elec. Disposals Syndi- 

cate), 6, Market Pl., Oxford Cir., W.I. 
Baynham Honri, 6, Bath Lane Tee., New- 

castle. 
C. Carpenter, 10, Crossley St., Notting- 

ham. 
L. H. Carder, 5, Deeside Parade, Birken- 

head. 
F. E. Harvey, "Fairmead." Sunset Ave- 

nue, Woodford Green, Essex. 
P. D. Coates, 55, Ennismore St., Burnley. 
H. Featherstone, 3, Cumberland Gdns.. 

Tunbridge Wells, Kent. 
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The 
Neutrodyne 

The Circuit of 
No Regrets 

The Neutrodyne is undoubtedly one of the 
most popular Radio Receiving Sets in ex- 
istence today -FIRST because it is highly 
efficient, obtaining great distance. fine clear 
reception, and little or no distortion. 

SECOND because it does not whistle or 
howl inherently as do so many receiving 
sets on the market today, and THIRDLY 
because it is an extremely simple circuit to 
construct and has very few parts that can 
get out of order. 

The CONSRAD Book No. 10 written by 
Maurice L. Muhleman of the staff of 
RADIO NEWS contains complete. practical 
data, information and notes about the Neu - 
trodyne. This handy book tells How to 
Construct the Neutrodyne. How to Care For 
It, and How to Get the Most From It. It 
tells everything there is to know about this 
popular circuit. 

AT ALL RADIO DEALERS 
CR ORDER DIRECT FROM US. 

Prep aid 
Book No. 

lo 

-aE.I.Company 
CONSRAD -Selling Agents 

233 FULTON STREET, 
NEW YORK CITY 

m 

EASTERN COUPLER 
and Indductance \ \` 

1111 

'li!il. i, -f 
3'!- t= 

100% EFFICIENT fur the 

Prim 

"f$6.00 
An 

Unriya,l er 
Value 

SUPERDYNE CIRCUIT 
Titis circuit. which uses only four tubes, is the ONLY 

RIYAL of the SUPER- HETERODYNE and surpasses 
all other circuits for all around efficiency. 

Radio engineers all endorse the EASTERN COUPLER 
for maximum results with the Superdyne Circuit. 

Wound with double silk wire on genuine bakelite 
tubing, with moulded sotor. 

This circuit is less expensive to construct than most 
tube sets. 
Picture hook -ups and material list FREE with each 

coupler. 
Mail Orders Filled. Dealers Communicate. 

EASTERN COIL CORP. 
22 Warren St. Dept. R N New York. N. Y. 

Get a Handy Binder for your RADIO NEWS. Holds an 
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. 
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5IG J. E. Sheldrick, Third Ave., Havant. 
51K B. L. Stephenson, 12, Sheringham Rd., 

Withington, Manchester. 
5I0 Wireless Equipment, Ltd., W.12. 
SIP R. H. Knox, 24, Bridge St., Berwick -on- 

Tweed. 
5IS J. S. ,Foord, 93, Herne Hill, S.E.24. 
SIT Birmingham Station of B. B. Co., Ltd. 
5IW Marconi Wireless Society, Chelmsford. 
51Y J. Wynn, Widney Manor, Solihull. 
5JB D. Price- Jones, 45, 'foothill Rd., Lough- 

borough, Leicester. 
5JC I. I. Morris, Ceuiaes Bay, Anglesey. 
5JD F. D. Buliner, 2, Carlton Terr. Scarbor- 

ough. 
5JG R. F. Longley 81, Langdale Rd., Thorn- 

ton Heath. 
5JH E. C. Waddington, 171, Gt. Horton Rd., 

Bradford. 
5JJ L. D. Y. Morrison, Cults House, Cults. 
5JK North of Scotland Wireless Co., Aber- 

deen. 
5JM W. Woods, 8, Brighton St., Barrow -in -F. 
5JN S. Wilkinson, 6, Liverpool Rd., Burstein. 
5JR N. C. P. Hepworth, "Moorings," Dover - 

cr't. 
5JS P. R. Solden, 76, Albert Road, Alexandra 

Park, London. 
5JV Capt. J. H. R. Hampson, 477, Eartham 

Rise, Norwich. 
5JW J. H. White 81, Bromley St., E.1. 
SJX M. G. Scroggie, 37, Cluny Gdns., Edin- 

burgh. 
5JZ H. J. Cheney, 263, Thimble Mill Lane, 

Nechells, Birmingham. 
SKA G. C. Beddington, Westcliff Rd., Bourne- 

mouth. 
5KB F. W. Coomber, 58, The Tything, Worces- 

ter. 
5KF W. Bird. Llangrove, Cannock. 
5KL G. M. Wood, 32, Charlestown, Glossop. 
5KN E. J. Earnshaw, 95, Mayfield Rd., San - 

derstead. 
5KO T. W. Higgs and J. S. Hobbs, 45, How- 

ard Rd., Bristol. 
5KP A. T. Wallace, Brettenham, Hedge Lane, 

Palmers Green, N.13. 
5KW j W. Bingham (for R. Hodges) "Holly 
5KX J Mount," Westdale Lane, Mapperley, 

Nottingham. 
5KY E. E. G. Allsop, Wiggington Rd., Tam - 

worth. 
5LA ' L. H. Soundy, 60, Bellevue Rd., Ealing, 

W.13. 
5LB H. C. Foster, Hornby Castle, Lancaster. 
5LF Secretan and Mallett, Ltd., 149, Lowther 

Parade, Barnes, S.W.13. 
5LG J. F. Johnston, 48, Borough Rd., Altrin- 

cham. 
5LJ E. Jackson, 37, Manley Rd., Whalley 

Range, Manchester. 
ILK Radio Electric Co.. Penn, Wolverhampton. 
5LO J. W. Clough, 142, Revidge Rd., Black- 

burn. 
5LP L. W. Pullman, 213, Golders Gr. Rd., 

N.W. 
51.S R. W. H. Bloxam, 99, Old Dover Rd., 

S.E. 
5LV N. Willson, Tenbury Rd., Birmingham. 
5LZ A. G. S. Gwinn, 61, Carnarvon Rd., Strat- 

ford. 
5MA R. Munday, 17, Malden Rd., New Malden. 
5MC W. R. Woodhams, 24, Marlborough Pl., 

Brighton. 
5MD R. W. Hardisty, 5, Ethelbert Rd., Can- 

terbury 
5ML 0. R. Healy, 11. Glebe Rd.. Wallasey. 
5MO W. G. Dixon, Rowland's Gill, Co. Dur- 

ham. 
5MP C. Bain, 51, Grainger St., Newcastle -on- 

Tvne. 
5MR N. P. Stoate, 15, Winterstolce Gdns., Mill 

Hill. 
5MS Y. , W. P. Evans, 2, Parkside Rd., Man- 

chester. 
5MT Manchester Wireless Society (Hon. Sec. 

2, Parkside Rd., Princes Rd., Manches- 
ter.) 

5MU C. W. Titherington, 33, Collinton St., 
Dorchester. 

5MY W. Wyatt -Ingrain, 41, Lambert Rd., S.W. 
2. 

5ND J. H. Taylor & Co., Macauley St., Hud- 
dersfield.- 

5NF R. W. Calpin, "Bank House," Horne Bay. 
5NH A. C. Hulme, 39, Poplar Ave., Birming- 

ham. 
5NL H. C. Turner, 45, Manley Road, Whalley 

Range, Manchester. 
5NN J. H. D. Ridley, 106, Woodside Green, 

S. Norwood. 
5NO Newcastle Station of B. B. Co.. Ltd. 
5NP E. P. Burgess, 2, Queen's Rd., Bradford. 
5NT C. II. Friskney, 23, Tennyson St., Lin- 

coln. 
5NU H. L. Thompson, 100, Old Fallow Rd., 

Cannock. 
5NW E. T. Allan, 8. Westfield Pl.. Dundee. 
50C Lt. -Col. E. C. Jennings, Kidwelly, S. 

Wales. 
50D R. Bates, "Holmside," St. Catherine's 

Line. 
5OJ J. Warburton, 47, Clayton Rd., Bradford. 
SOL J. F. Cullen, . 68, Queen's Drive, Liver- 

pool. 
50T F. J. Woods, Upper Colwyn Bay, N. 

Wales. 

21 
Stock Sizes 

Radion 
Panels 

MAHOGANITE AND 
BLACK 

6x 7 7x14 8x26 
6xl0c /z 7x18 9x I4 
6x14 7x21 10x12 
6x21 7x24 12x14 
7x 9 7x26 12x21 
7x10 7x30 14x 18 
7x12 7x48 20x24 

825 

9he, Supreme Insulation 

PANELS 
Eliminate Short Circuits 

and Distortion 
Any panel material which will absorb moisture is apt to cause 

short circuits and distortion. Radion Panels are impervious to 

moisture. They eliminate most of the leaks of radio frequency 
currents where other materials fail. 

\$ Your dealer carries a stock of Mahog- 

U anite or black Radion Panels, Dials and 
Knobs. Experienced amateurs and 
professionals, too, demand genuine \t RADION. Try it and you will notice 
the difference. 

711.0e MARK 

aADIDN P 
PAT 

A RET S 
EG.U.S.7S Off. 

I AMERICAN HARD AUBBÉRCB.NY. 

Look for this stamp 
on every genuine 
RADÍON Panel. Be- 
ware of substitution 
and imitation. 

Sold at all good radio stores or write 

AMERICAN HARD RUBBER CO. 
11 Mercer Street New York 
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THE EXPEP. MENT£RS tHIRARY.C10.13 

E E. Co. 

A NEW 
BOOK 

By P. E. EDELMAN 

Just off 
the Press 

Hookups Galore on 
the Finest Low Cost 
Double Duty Reflex 
Circuits 

Only the reflex can give the max- 
imum results on a minimum num- 
ber of tubes. Its the inherent prin- 
ciple of the reflex circuit that makes 
the tube do double duty. Therefore 
the reflex circuits are for the man 
who wants all the advantages of the 
high or low power radio set at a 
low cost of construction and oper- 
ation. 

The new E. I. Company book 
gives complete details on the finest 
reflex circuits. It gives complete 
instructions on circuits galore. Con- 
tains 52 pages, bound by handsome 
cardboard cover printed in two 
colors. Over 80 illustrations. Size 
of book 51/2 x 71/2 in. 

Buy your copy today 

Price 25c 
At All Reliable 

Radio and News 
Dealers 

Or Direct 

The E. I. COMPANY 
233 Fulton St., New York City 

50W 
50X 

50Y 

5PH 
5PJ 
5PR 
5PS 
5PU 
5PV 

5PW 

SPY 

5QD 

5QI 

5QM 

5QU 

5QV 

SQZ 

5RB 
SRC 

SRF 

SRI 
SRL 

5RM 
5RP 

5RQ 

5RW 
SRZ 
SSA 

5SC 
SSD 
5SF 

5SI 

5SL 

5SP 

SSO 

5ST 
5SU 
5Sw 

5SZ 

STA 
5TF 

5TH 

5TI 

5TI. 

5TQ 
STR 
5TS 
5TU 
5TV 

5TW1 
5TX j 
STZ 
STIA 
STTC 
STTT 
SUM 

SITO 
STTO 
SUS 

5TTV 
rTTX 
5UY 

SUZ 

5VB 

5vC 
rvT) 
Ct7T¿ 
5171, 
5VP 

517R 
5VT 

5VU 

5VW 

5VX 

5WA 
5WD 

H. Green, Norman House, Manchester. 
C. H. V. Hubbard, 196, Putney Bridge 

Rd. 
Belvedere Radio Society, Technical Insti- 

tute, Erith, Kent. 
C. F. Metcalf, Flacten Works, Halifax. 
A. Shaw, 8, Hall lid., Trawden, nr. Colne. 
B. Racliffe, 68a, Dewsbury Rd., Leeds. 
J. Catt Alexandra Rd., S. Farnborough. 
T. Allison, 33, Wilton Grove, Merton Pk. 
R. G. Templar, 52, Alderville Rd., Hur- 

linghatn. 
F. H. deVeulle, Meriden House, Trinity Road, Handsworth, Birmingham. 
British Broadcasting Co., Plymouth Re- lay Station. 

A. E. Gregory, Wellsby Rd., Ilford. 
A. G. Bainton, 8, Palace Rd., S.W.2. 
G. H. Wray, 19b, Church Gate, Lough- borough. 
D. G. Bird, 8, Osborne Terr., South Shields. 
V. R. Mills, 122, Hughenden Rd., Hast- ings. 
L. J. Dolphin, 23, Carless Ave., Birming- ham. 
F. L. Stollery, Vista Rd., Clacton -on -Sea. 
J. W. Holt, 6, Rabÿ Rd., New Malden. Newport & Dist. Radio Association, Sec- ondary School, Newport, Mon. 
A. Garnett, Southwell Plc. Rd., Camberley. 
W. Brierley, 59, Gayner Pk., Filton, Bris - toi. 
L. F. Hunter, 18, Tannsfeld Rd., Syden- ham. 
A. J. Stevens, Ltd., Wolverhampton. 
J. A. Sang, 22, Stanmillis Gardens, Bel- fast. 
Peto -Scott Co., 99, High Holborn, W.C.2. H. I, Hughes, Hughes & Watts, Ltd., Birkenhead. 
G. W. Tankin, 164, Coldharbour Rd., Bristol. 
7. W. Elliott, Havering, Essex. 
A. G. Wood, 93, Upper Tulse Hill, S.W.2. Mercian Radio Co., Radio Works, Hinck- ley. 
Glasgow Station of B. B. Co., Ltd. 
J. D. Turner, "Barwvthe," Nr. Dunstable. J. K. Wilkie, Knowsley Rd., Liverpool. 
C. L. Naylor, 43, Hill Crescent, Longden, 

Rd.. Shrewsbury. 
J. S. Yeomans, 11, Hill View Tee., Chapel Allerton, Leeds. 
E. Warner, "Dilnot," Horeham Road, 

Sussex. 
A. P. MacGrory, 58, Kirk St., Campbel- town, 
R. Morrison, Kilbarchan, Renfrewshire. Fraser, St. John's Lodge, N.W.1. 
C. Bedford, Turton Hall, Gildersome, 

Leeds. 
J. W. Riddenough, "Lawnside," Baildon, Yorks. 
V. I. N. Williams, Lees Rd., Bramhall. 
P. A. Gooding. 16, Cambridge Rd., Ham - mersmith, W. 
S. H. Suthers, 1, Stamford Brook Gdns. W.6. 
J. Bonnett, 159a, Turner's Hill, Che - shunt. 
E. D'Eresby Moss. 4, St. George's Ter- 

race, Regent's Park, N.W.I. 
H. Rayner, 32, Grange Rd., (:leckheaton. 
A. J. Cooper 8, Cowley Rd., Ilford, Essex. W. Dean. Ramsereave, Blackburn. 
I. L. Rodger, Western Tee.. Falmouth. 
W. H. Lloyd, 27, Copthall Gdns., Twick- 

enham. 
R. Stanton Baugh, "Lnn,fiPTd." Wake 

Green Rd., Moseley. Birmingham. 
W. G. Sherratt. 11. Bath Rd., Cowes. 
A. Barber, 15. Hartinvton Tee.. Bradford. 
L. Gardener, Lewis Rd Sutton. Surrey. 
J. W. (:nvenev 12. Wallw,nod Rd.. E.1. H. Allchin, 78. Chester Rd., Forest Gate, 

E.7. 
R. C. Simmonds. 61. Brightfied Rd. Lee. 
T. C. L. Edwards. Trevor, Wrevham. 

J. Crovedale, 5. Elm Grove, Burley -in- 
Wharfdale, Yorks. 

L. A. Jeffrey, 90. Harringay Rd., N.H. 
H. Stephenson. Gildersome. Leeds. 
D. B. Fry, "The Laurels," Mayfield, Sus- 

sex. 
Ii. Stephenson, "The Bottoms," Gilder - 

stone. Leeds. 
G. C. Curtis, 33, Swindon Rd., Birming- 

ham. 
7. Gardener, Lewis Road, Sutton. Surrey, 
P. Walrefield, 31. Station Rd.. Finehlev, 
B. Caldwell, Lower Walton. Warrington, 
R. W. Leader, 93, Pinner Rd.. Harrow. 
G. F. Kitchen, 10, Beech Rd., Epsom, Sur - 

rev. 
D. Kilburn Derby House, Hendon. 
G. C. Webb, 10, Osborne Rd., Stroud 

Green. 
S. Butters, 51, Clarendon Rd., W. Croy- 

don. 
W. V. Harrington, 51, First Avenue, E. 

17. 
T. H. Ives, 49, Acme Rd., Watford, 

Hecto. 
Cardiff Station of B. B. Co., Ltd. 
K. Ulyett, 25, Harrington Rd., Leyton- 

stone: 

Radio News for November, 1924 

To Each 
Purchaser 2ta 
World Battery 

A24 -Volt "B "Storage Batterypositivelygiven 
FREE with each purchase of a WORLD "A" 
Storage Battery. The WORLD Battery is fa- 
mous or its guaranteed quality and service. Backed 
by years of Successful Manufacture and Thousands of 
Satisfied Users. You save 50%. 

Prices That Save and Satisfy 
Auto Batteries Radio Batteries 

6 -Volt, 11 Plate $12.25 6It, SOO Amps. 32.50 6-Volt, 13 Plate 14.25 6VOIt. 120 Amps. 14.50 
22 -Volt, 7 Plate 17.00 6 -Volt, 140 Amps. 16.00 

Shipment Express C. O. D. aattieet to examination. 
5 per cent discount for cash ini tt with order. 

2 -Yr. Guarantee Bond in Writing 
With Each World Storage Battery 

proves satisfactory World performance. Mail this ad with 
your name and address -we wiliship battery day order is re. 

bred; and give you your choice of B" Store Battery or a 
Lei dsomenickle finish Auto Spotlit°. FREE. Write TODAY. 

WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept. I O, CHICAGO, ILL. 
This Storage Battery idfi l. Can recharged 

takes the 
last indefinitely. 

To be sold retail for $6.00. It is the only battery of its kind 
equipped with solid rubber case -and insurance against acid 
and leakage. Take advantage of this remarkable Introductory 
offer NOW. (To those whoprefer ft, we will send FREE e 
handsome nickel finish Auto Spolit °, instead of the "B" Bat- 
tery. Be sure to Specify which is wanted.) 

GIVEN FREE 
To introduce 
this new and 

Bpl 'rlt World 

Battery to the 
Public. 

,,.,i°, 
!'lli IIIII{IillllllllN l'l', 11"1.. 

l ll\E LITTLEKE 

i IIIIIIIIIIIIIIII% 

KELCO L 
Bring in those DX stations you've been missing -and 
bring them in LOUD and CLEAR. The Syco Kelcoil 
will do it. Extraordinarily selective and sensitive. Low 
loss. Wide range. Works in any 3- circuit hook -up. 
Scientifically made of Coloran tubing and Litz wire with 
capacity -coupled windings. Kelcoil Detector Circuit 
Diagram sent with each coil. If your dealer hasn't a 
Kelcoil, order direct by mail. We'll send it C. O. D. 
Give dealer's name and address. Price in Canada. $7.00. 
WHAT FANS SAY: "As a tuner it can't be beat." 
"Can operate loud speaker on one tube." - "Getting won- 
derful results." "Have tuned in dozens of stations in 
a night." "Made 8 sets with Kelcoil. They are wonder- ful." 'Tuned in Havana while Philadelphia was broad- 
casting." "Nothing comes up to it for clearness and volume." 
WRITE for Hook -Ups and Wiring Diagram. Our en- 
gineers have worked out a number of new hobk -ups worth trying. Send 25c to cover mailing cost. 

DEALERS- DISTRIBUTORS 
Some territory still open. Write for attractive proposition. 

SYCO RADIO PRODUCTS CORP. 
440 -A Drexel Building - - Philadelphia 

Sole Canadian Distributors: 
The Otto Higel Co., Ltd., Toronto 

Sharp Discounts 
OnStandard QvatityParts 

Every dealer should have our big bargain catalog 
showing hundreds of stand- 
ard radio parts. Same day 
shipments. Write for free 
catalog now on your letter- 
head. 

CATA LOG 

WESTERN RADIO 
Iw G. 13aw St Dpi 
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SWF 

5WM 

5WR 

5 WU 

5WV 
5WZ 
5XM 

5XN 
5XR 

5XS 

5XT 

5XU 
5XY 
5XZ 

5YB 

5YD 

5Y I 

SYL 
5YM 
5YQ 
SYS 

5YW 
57F 

57H 
570 

5ZR 
SZT 

57, V 
57.X 

5 Z 
5ZZ 
SAA l 
GAB J 

GAF 
GAG 

6AH 

6AI 

6AJ 

6AL 

SAO 
SAP 
6AQ 
SAW 

SBB 
6BC 

6BT 
613 
6BN 

6BQ 

6BR 

6BT 

6BV 
6BW 

6CF 

,CG 

6CI 
6CW 
6DC 
6DD 
6DF 
6DG 
6DJ 
GDK 
6DM 
SDP 
GDU 

6DW 
6DY 
6DZ 
6113 
6FC 

6FD 

6FH 

6FJ 
6FK 

6FL 

GFQ 

D. G. Bower, Upper Richmond Rd., S.W. 
15. 

J. B. Renshaw, Old Chapel St., Black- 
burn. 

C. E. Morriss, Heron Hill, Belvedere, 
Kent. 

R. B. Cross, 9, Ormsby Avenue, Gorton 
Mount Estate, Gorton. 

J. Dow, "Woodbine," Blantyre. 
E. W. Hettich, 1, King St., Jersey. 
F. & W. Eustance Briardale Rd., Liver- 

pool. 
H. W. Everett, 30, Gourock Rd., Eltham. 
F. A. Tuck, 87, Mayo Rd., Willerden, 

N.W.10. 
F. B. Thomas, 7, Mornington Villas, E. 

11. 
P. B. Thompson, 1, Chase Side Pl., En- 

field. 
T. N. Lord, 6, Trafalgar Tee.. Dewsbury. 
J. C. Harrison, 10, Lake Rd., Lytham. 
A. F. C. Boyes 48, Lavender Gdns., 

S.W. 
G. Thompson, East Regton, East Keswick, 

Leeds. 
E. Bridgewater, 28, Frederick St., Wid- 

nes. 
A. L. Goodliffe, 17, Malvern Rd., Mat - 

terly. 
B. Hesketh, Ltd., Naylor's Estate, Slough. 
E. H. Robinson, "Langmead," Pirhright. 
J. Gallocher, 4, Havelock Terrace, Paisley. 
C. H. Dyke, Streetebrooke Road, Shirley, 

Birmingham. 
R. S. Whitewell, 62, Spon End. Coventry. 

K. W. F. Townsend, 48, Gt. George St., 
Leeds. 

T. Allison, 127, Fulham Rd., S.W. 
W. F. Mills, 11, Stoney Hey Rd., Brigh- 

ton. 
F. H. Austen, St. Peters. Broadstairs. 
E. Edwards, 18, Ripon St., Moss Side, 

Manchester. 
W. Herring, 221, Newark Rd., Lincoln. 
T. L. Rawson, "Maudsley House," Pres- 

ton. 
L. Headlam, Stakesby Rd., Whitby Yorks. 
H. C. Whitby, The Ness, Winsford. 
Durham & Northumberland Collieries Fire 

and Rescue Brigade, Scotswood Rd., 
Newcastle. 

R. H. Rice, 70, Seaside, Eastbourne. 
W. H. Fortington, 237, Dudley Rd., Bir- 

mingham. 
R. H. P. Collings, 4, Dean Place, Lis - 

keard, Cornwall. 
H. Andrews, Cynlais Garage, Ystradgyn- 

lais, Swansea. 
G. Ensoll, 25, Victoria Rd., Dukinfield, 

Ches. 

J' 
P. Morten, 49, Weston Hill, Upper 

Norwood. 
A. Ruddlesden, Wakefield Rd., Dewsbury. 
J. A. Hobson. Berkswell, Coventry. 
A. H. Bird, 35. Wav, rley Pk., S.E.15. 
E. J. Jarvis, "Naseby Cottage," Waltham 

Cross. 
J. Bolt, Crouchley, Lymm, Warrington. 
W. D. Clague, "White House," Gates- 

head. 
C. L. Solomon. 10, Cavendish Rd., N.W.6. 
Bournemouth Station of B. B. Co., Ltd. 
G. E. Minvalla, 25, Weighton Rd., Amer - 

J. l L. Cannon, Woodcroft Avenue, Glas- 
gow. 

G. H. Ramsden, "Overdale," Ilkley, 
Yorks. 

C. A. Tomblin, 82, York Rd., Bury St., 
Edmunds. 

V. E. M. Oliver, Sunninghill, Berks. 
J. Mason, Westmoreland Rd., New 

Brighton. 
W. C. Lirigard, Bridgeholme Green, 

Chapel- en -le- Frith, Derbyshire. 
A. W. Eagle, 42, Park Lane, Tottenham, 

N. 17. 
C. E. Tilley, 10, Guthlaxton St., Leicester. 
D. Burne- Jones, Rustic Ave., S.W.16. 
G. Young, 37, Barnard Rd., Manchester. 
J. W. Barber, 205, Brockley Rd., S.E.4. 
G. W. Phinnimore, Dale Rd., Matlock. 
H. H. Burbury, Crigglestone, Wakefield. 
A. C. Copsey, 27, Sutherland Rd., N.17. 
F. A. Boyce, 111, Stoke Rd., Slough.' 
C. Knight -Coutts, 16, Vine St., Evesham. 

N. Crowther, 219, Roundhay Rd., Leeds. 
E. J. Newton, 1, Jenningham Rd., New 

Cross. 
D. H. Johnson, 131, Clapton Com., E.S. 
C. Keith- Murray, "Paultons," Romsey. 

L. Halcomb, 106, Millhouses Lanes, Sheff. 
W. Grocott, Church Rd., Oxley. 
L. S. Taylor, 6, Bankfield Rd., Hudders- 

field. ...... .. .. .. .. .. 

F. T. Carter, Gleneagle Mansions, Streat- 
ham. 

G. W. Livesky, 3, Spring Bank, Market 
Drayton. 

G. W. Jarvis, 21, Baltic Rd., Tonbridge. 
Worcester Cdt. Signal Coy. R.C. of Sig - 

nals, Sansome Walk, Worcester. 
E. R. Kirkley, 36, Bk. Rhodes St., HaIi- 

fax. 
A. B. Richardson, 9, Quarry Rd., Hast- 

ings. 

OF", oast to Coast' 
reception 

vers iietf by 7firaco7Isersl 

NOTE - Miraco sets, 
built by pioneer set man- 
ufacturers, embody im- 
provements, refinements 
and features used in the 
most costly sets. Every 
Miraco user is an en- 
thusiastic booster. 

OHIO HEARS 
CALIFORNIA 

I will compare my 
Miraco to any set I have 
ever heard. Received 
many distant stations 
such as CFCK, KPO, 
PWX and KGO, Oak- 
land, Calif. Am listen- 
ing to WHAZ now. -E. 
M. Reister, College Cor- 
ner, Ohio. 

VIRGINIA HEARS 
PULMAN, WASH. 
In one day I received 

on my Miraco, St. Louis, 
Minneapolis and Pul- 
man, Washington. -J. C. 
Ashley, Portsmouth, Va. 

42 STATIONS IN 8 
NIGHTS 

In eight nights I have 
heard 42 stations on my 
Miraco over a phono- 
graph attachment. -Earl 
Sheldon, Morgantown, 
W. Va. 

TENNESSEE GETS 
COAST TO COAST 
My Miraco set works 

fine, picks up stations 
from Coast to Coast. Am 
well pleased. -W. T. 
T a c k e r, Adamsville, 
Tenn. 

NORTH DAKOTA 
HEARS CUBA 

My Miraco works fine. 
Have heard from coast 
to coast, also many sta- 
tions in Canada and 
Havana, Cuba. -T. G. 
Anderson, Turtle Lake, 
N. D. 

Marvelou r 
IRACO 

[FIVE TUBE OUTFIT] 

SEND FOR 
BULLETIN 

TODAY 

Built for loud speaker reception from stations thousands 
of miles distant through local interference; composed of 
the finest parts ; encased in a beautiful hand rubbed 
solid mahogany cabinet ; and fully guaranteed. At $75 
the Miraco "Ultra 5" offers unquestionably the most 
astounding value the radio world has ever known. 

Unsurpassed selectivity, sensitiVity, 
range, volume and tone combznede 

Non -radiating, non -howling, non -distorting, easily tuned and 
logged. Equipped with filament switch, phone jack, bakelite 
panel, bakelite sub -base under which all wiring is concealed, 
and other latest refinements. Two stages tuned radio fre- 
quency amplification, detector and two stages audio frequency 
amplification. 

Other.MiracoLongVistanceSets 14úp 
Send for proof they are Radio's finest low priced receivers. 
Tested and approved by highest radio authorities. One -tube 
outfit, $14.35. 3 -tube loud speaker outfit, $29.50. 4 -tube loud 
speaker outfit, solid mahogany cabinet, $54.50. All sets corn - 
pletely assembled, factory -made, factory -tested and factory - 
guaranteed. Send coupon now 
for latest bulletins and testimony 
of users proving coast to coast 
reception. 

DEALERS, JOBBERS 
Write for our new proposition! 

AGENTS 
Miraco's wonderful tone, dis- 
tance- getting ability and low 
prices makes them easy to sell. 
Send coupon for proposition; 
good territory open. 

Miraco Model asw embodies one 
stage of tuned radio frequency am- 
plification, detector and two stages 
of audio frequency amplification. 
Operates loud speaker on distant 
stations. A four tube outfit that 
users in every state report outper- 
forms and outdistances far more 
expensive sets. Value beyond com- 
parison at 554.50 

Ì MIDWEST RADIO CORPORATION 
404 East Eighth Street, Cincinnati, Ohio 

I Send free literature and particulars of your compte 
I of Miraco products. - -. 

( ) DEALER ( ) JOBBER i 

O AGENT C) USER 
Pin to letterhead or Write name and address on margin below. 

e line 
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EARN 
$3,000 to $10,000 
aYear as Radio Expert 
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,earnfrom$3,000 to $9,000 yearly. 

Pleasant Home Study In 

RA 
Prepare for Biel; 
Pay in SpareTime 
My reputation as Radio Engi- 
neer and instructorinsures you 
complete, speedy success. at 
home in spare time; earn while 
you. learn. I make you expert in 
radio designing, building, re- pairing and operating and teach 

A. G. MOHAUPT you onlypractical`Snside "dope 
Youquicklycompletemycourse 

and a few pleasant hours prepare you to step in- 
to B g Pay. No experience required. 

¡Q 
t ,rll$f I lsa., ,. F:,e,._ 

CO 
,I t 

I 

FREE 
1000 Mile 
Radio .Outfit 

This set, when completed, has 
a range of over 1000 miles. I 
give it free with my course. 
I give you practical training by 
having you work on this set. 
The knowledge you gain is not 
mere book knowledge but is 
usable, practical experience, 
When you have fin- 

ished my course, you can sell this set 
at a price that will pay the cost of the 
course. For a short time only, by my 
special plan, I will give a tube radio set 
in handsome cabinet to men, abso- 
lutely FREE. Send at once for my 
FREE wonder -book of inside Radio 
"dope." Act quickly. 

EMAIL COUPONS 
A.G. G MOHAUPT, Radio Engineer, Radio Association of America, 
I4513 Ravenswood Ave., Dept. 1511. Chicago 

Please send me details of your Home Study Course - 
also your Free Radio Facts" and information on 
how I can get a FREE 1000 -mile Radio Set. 

I Name 

IAddress 

City State 

i 

DON'T BLAME IT ALL ON STATIC !! 

A run down "B" 
Battery plays 
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 them 
if you don't feel they're the best buy, send them 
back and your money will be refunded. 

Large Medium Small 
22/S 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. 

6FV 

6GL 
6GM 

6GO 

6GT 
6GW 

6GY 

6GX 
6GZ 

6HA 
6HD 

6H11 

6HK 
6HO 

6HR 
6HS 
611V 

6HX 
6HY 
6IB 
61C 

6ID 
6IG 
61L 

61M 
6IR 
6IV 
6IX 

6JB 

6JO 
6JS 

6J W 

6JX 

6JZ 

6KC 

6KK 
6KU 

6LB 
6LW 

6LZ 
6MD 

6MG 
6MJ 

6MM 

6MQ 
6MU 

6NF 
6NG 

6NH 

6NJ 

6NL 

6NP 
6NQ 
6NS 
6NZ 

60B 

60N 

60X 
60Z 
6PD 

6PG 
6PJ 
6PK 
6PT 
6QB 

6QC 
60G 
6QK 
6QY 
6QZ 

6RK 
6R0 

6RY 
6SA 
6SB 

6SG 
6SK 
6SL 

W. H. Taylor, 37, Bridge St., Warring- 
ton. 

E. L. Giles, 201, Higham Hill Rd., E.17. 
E. A. Wilson, 42, Heber Rd., Crickle- 

wood. 
L. A. Sayce, 5, Taward Terrace, Sunder- 

land. 
G. Turton, 3, Lydford Rd., W.9. 
P. Brian, 79, Lakey Lane, Hall Green, 

Birmingham. 
T. McL. Galloway, Wyrltersted, Dollar, 

N.B. 
E. Reynolds, 71, Siddall St., Oldham. 
R. C. Neale, Farnborough Rd., Farnbor- 

ough. 
C. W. Root, 16, Empire Rd., Dovercourt. 
National Wireless and Elec. Co., Acton 

W.3. 
A. R. E. Jennings, Caxton House, Glou- 

cester. 
J. W. F. Cardell, "Tretherris," .Newquay. 
National Wireless & Electric Co., Ltd., 

Church Road, Acton, London. 
W. D. Keiller, 51, Highworth Rd., N.11. 
H. Saville, 1, Delamere Avenue, Stretford. 
W. J. Butler, 15 Algernon Road, Edg- 

baston, Birmingham. 
C. H. Nokes, " Minidia," High St., Ripley. 
T. Dyer, 59, Anthill Rd., N.15. 
R. Berriman, Fence Houses, Co., Durham. 
A. Jowett, 310, Hopwood Lane, West 

End, Halifax. 
F. Wheetley, Rodnor Rd., Handsworth. 
E. Brady, 6, Coltsgate Hill, Ripon, Yorks. 
J H. Roscoe, 183, Chester St., Birken- 

head. 
L. J. Kamm, 88, Hornsey Lane, N.6. 
G. Hornsley, 14, Baring St., S. Shields. 
P. B. Snooden, -34, Chandos Rd., Harrow. 
W. G. Fudger, Piorswood Rd., Godalm- 

ing. 
Wimbledon Radio Society, Red Cross Hall, 

57, Church Rd., S.W.19. 
P. N. Goulston, Warwick Ave., Coventry. 
I. Rodgers, 13, Arwenack St., Falmouth. 
P. R. Solder, 76, Albert Rd., N.22. 
H. Hampson, Earlham Rise, Norwich. 

V. Plascott, 39, Waterloo Rd., Southamp- 
ton. 

R. J. W. Lankester, "Wanderings Farm," 
Kingston Rd., Kingston -on- Thames. 

V. A. G. Brown, "Fawloy Lodge," Coley 
Ave., Reading. 

Radio Specialties Co., 41, Limbucic, 
Blackburn. 

J. Cookson, 66, Albert Rd., Blackpool. 
H. G. Clacy, 114, Bradshaw Rd., Wat- 

ford. 
L. J. Fuller, Seagry Rd., Wanstead. 
R. C. Davies, Grainger's Lane, Cradley 

Heath. 
C. S. Isaacs, Mercer's Rd.. N. 19. 
R. J. Brown, "Greba," Gledhow Lane, 

Roundhay, Leeds. 
B. Lacey, 33, Woodbridge Rd., B'ham. 
H. A. Freer, 110, Humberstone Drive, 

Leicester. 

J 
W. Stevens, 144, Devonshire Rd., 

S.E.23. 
G. C. Patching, 84, Allcroft Rd., N.W.5. 
E. J. White, 83, Rochdale Rd., Manches- 

ter. 
A. D. Gay, 49, Thornlaw Rd., S.E.27. 
J. W. Cropper, 10. Manor St., Hooley 

Hill, Nr.. Manchester. 

J 
W. Davies, "Doddington," Caterham 

Valley. 
C. W. Watson, Butts Mills, Barnoldswick, 

Yorkshire. 
British Radio Mfg. Co., South East St., 

Liverpool. 
W. Gill, 7, Church View. Heckmondwike. 
L. B. Parkes. 102, Lichfield St., Walsall. 
J. Frater. Felling -on -Tyne. 
W. B. Chivers, 115, Arden Rd., Birming- 

ham. 
G. H. Barrett, Headstone Manor Farm, 

Harrow. 
W. H. Felton, 4,7, Sampting Rd., Worth- 

ing. 
B. Quentin, St. Sampson, Guernsey. 
H. Thompson, 7, Eve St.. Manchester. 
A. J. Dixon, "White House," Enfield 

Wash. 
C. H. Targett, 21, High St., Dartford. 
F. Ison, 47, Orford Rd., E. 17. 
Universal Radio Co., Newcastle -on -Tyne. 
L. Lott, Barrow Rd., Burnham -on -Sea. 
L. H. Thomas, 33, Harpenden Rd., S.E. 

27. 
H. J. Stamper, Grammar Sch., Loughboro. 
E. J. Carlton, "Horn Park House," Lee. 
P. J. Calvert, Eton Ave., N.W.3. 
J. A. Godfrey, 160, Bethune Rd., N.16. 

W. R. Emery, 39, Kilmory Gdns., Twick- 
ennham. 

R. Gregson, 3, Bank Rd., Blackpool. 
Taylor's Radio Elec. Ltd., 122, Wellington 

St., Cardiff. 
H. L. Bowen, 13, Daniel St., Bath. 
A. M. Low, Woodstock Rd., W.4. 
R. Heather, 102, Lyndhurst Rd., Peckham, 

S.E.15, London. 
L. W. Mant, 35, Jessie Rd., Southsea. 
A. E. Vollner, 57, Lyttleton Rd., E.10. 
British Broadcasting Co., Cardiff.' 
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Patent Applied For 

No Noise, No Leaks 
Guaranteed 3 Years 

There's no battery like Duravolt! No sold- 
ered connections to corrode or rot away -posi- 
tive and negative plates cast in one as a unit. 
Noise done away with once and for all. Elimi- 
nates battery static. Batteries stay charged 
longer. Attractive mahogany finished case. 

PRICES: 
24 Volt: $8. 48 Volt: $15.50. 96 Volt: $30. 
The Duravolt 3 Bulb B Battery Charger 

(Rectifier) charges 1 to 6 batteries at one time. 
Three steps of resistance allows you to charge 
battery fast or slow. No noise, simple to oper- 
ate, will not overheat, chemicals used are harm- 
less, cannot damage rugs or clothing. 
Price complete (without bulbs) $4.00 

Patent Applied For 

DURAVOLT BATTERY CHARGER 
Dealers, send for our special proposition NOW. 
Get in on the ground floor. Write DURAVOLT 
STORAGE BATTERY CO., Dept. C, 946 -948 
W. Adams St., Chicago. 

Duravolt 
Radio Batteries 

"Red Devil" 
Slip Joint 

Plier 
ITS number of uses 

is practically un- 
limited. Handy for 

making the most deli- 
cate adjustments to as- 
sembling radio sets. 
Wire cutter and screw 
driver-thin - nose for 
close work. Drop forged 
from -steel -beautifully 
nickel plated. 
Ask your hardware 
dealer for "Red Devil" 
No. 1024 -6/, $1,10 a 
pair. Mechanic's Tool 
booklet free. 

Smith & Hemenway Co., Inc. 

Mfrs. of "Red Devil" Tools 

213 Broadway, New York, N. Y. 
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6SQ 
6TD 
6TN 
6TM 

6UC 
6UM 
6UT 

6UW 
6UXJ 
6UY 
61.12 

6 VI 

6VK 

6VL 
6VN 

6V0 
6WG 
6WI 
6\'VN 

6WV 

6XC 
6XX 

6XY 

6ZX 
6ZY 

C. Rogers, 3, Alders Ave., Chinley. 
K. L. Palmer, Llansaintffraid, Mont. 
E.. A. Wright, 13, Boyce St., Brighton. 
W. A. S. Batement, 127, West End 

Lane, N.W.6. 
A. C. Chatwin, 162, Hagley Rd., B'ham. 
Leeds Radio Society. 
T. A. St. Johnston, 28, Douglas Rd., 

Chingford. 
P. Wood, Central Fire Station, Black- 

pool. 
H. N. Gray, 78, High St., Barry. 
W. M. Bakewell, Regent St., Stoke -on- 

Trent. 
H. Brenchley, 98, Springfield Rd., Mose- 

ley. 
J. H. Bean "Inglewood," Mount Vernon 

Ave., Blairhill, Coatbridge. 
R. W. Leader, 93, Pinner Rd., Harrow. 
F. W. Wellbelove, 37, St. Johns Rd., 

Erith. 
R. Bradshaw, 597, Green Lanes, N.8. 
E. B. Henton, Hollywood, Birmingham. 
W. G. Claxton, 29, Zetland St., E.14. 
F. P. Hunnam, 41, Eldon St., Sunder- 

land. 
V. W. Crook, 26, Kenwyn Rd., W. Wim- 

bledon. 
R. R. Sawell, 38, Waddon Rd., Croydon. 
Radio Society of Great Britain (P. R. 

Coursey, Hon. See., Marchemont Rd., 
Richmond). 

F. Cropper, 42, Acres Lane, Stalybridge, 
Cheshire. 

H. Field, Baggrave Hall, Leicestershire. 
L. Gordon, 133, Old St., Ashton- under- 

Lyne. 

LIST OF ARGENTINE AMATEUR 
STATIONS 

A A 1 Martinez Seeber Horacio -Santa Fe 2116. 
A A 2 Colman Moritan- Parana 962. 
A A 3 Moya Salva Francisco -Humberto I 2755. 
A A 4 Huergo Juan Carlos- Cordoba 448. 
A A 5 Capilla Guillermo -Suipacha 225. 
A A 6 Rhese Alberto- Cahezon 3811. 
A A 7 Zuanich Juan F.-Estados Unidos 337. 
A A 8 Fontana Carlos (h.)- Cochabamba 1212. 
A A 9 Lopez de Espana Enrique- Pichincha 1031. 
A B 1 Correa S. M.- Larrea 894. 
A B 2 Bates Hector -Argerich 3343. 
A B 3 Dubourg Ernesto -Cabildo 3556. 
A B 4 Marti Mas Enrique -Lima 667. 
A B 5 Bellocq Teodoro M.- Arenales 1307. 
A B 6 Coll Plana Enrique -Rivadavia 4426. 
A B 7 Cunha Joaquin Enrique da- Bartolome 

Mitre 4321. 
A B 8 Gunther Felix- Federico Lacroze 2158. 
A B 9 Maurette J. Luis -Adolfo Berro 3557. 
A C 1 Sanchez Ucar Nestor -Anasco 243. 
A C 2 Rodriguez Federico G.- Carlos Pellegrini 

1141. 
A C 3 Raulfer Santiago Ernesto -Barsena 2057. 
A C 4 Colombo Horacio -Santa Fe 2394. 
A C 5 Polledo Jose M. -B. de Irigoyen 1035. 
A C 6 Rasse Marcelo -Caracas 466. 
A C 7 Quesada Hector E.- Rodriguez Pena 1717. 
A C 8 Casares Rolando E.- Cordoba 612. 
A C 9 Gramajo Ricardo (h.)- Moreno 2384. 
A D 1 Novaro Hugo -Mansilla 2663. 
A D 2 Dunogent Raul L. -Entre Rios 483. 
A D 3 Mazas Eduardo A.- Mexico 1860. 
A. D 4 Iribarren Pedro' A.- Arenales 1637. 
A D 5 Ortiz de Guinea Manuel- Rawson 51. 
A D 6 Sauce Fernando -Montevideo 1466. 
A D 7 Carnovali Luis P.- Bogota 1854. _ 

A D 8 Astraldi Anibal E.- Sarmiento 1042. 
A D 9 Dauine Juan -Rio de Janerio 806. 
A E 1 Alonso Eduardo -Belgrano 2157. 
A E 2 Ballarati Angel -Jujuy 1689. 
A E 3 Mastropaolo Rafael A.- Alsina 3181. 
A E 4 Marino Hector -Moreno 1382. 
A E 5 Acuna Seguno P. I.- Navarro 4159. 
A E 6 Viale Carlos Dalmiro -Freyre 881. 
A E 7 Beyanilla J.- Pepiri 637. 
A E 8 Sanchez Jose M.- Roneau 3053. 
AE9 
A F 1 Anrade Ismael V.- Montevideo 1560. 
A F 2 Arechavala Juan M.- Montevideo 1849. 
A F 3 Fernandez Angel -Rioja 1292. 
A F 4 Mastro Hector -Pueyrredon 1035. 
A F 5 Astigueta Arturo -Urguay 772. 
A F 6 Chaneton Facundo- Federico Lacroze 2168. 
A F 7 Berruti Carmelo -Maure 3270. 
A F 8 Tagliaferro Carlos E.- Salguero 480. 
A F 9 Bertran Anibal- Quesada 2159. 
A G 1 

A G 2 Segura Valentin -Jujuy 759. 
A G 3 Forcat Carlos -Rivadavia 2594. 
A G 4 Arlia Federico- Juramento 3615. 
A G 5 Ramirez F.- Ortega 874. 
A G 6 Condesanchez Juan B.- Independencia 3752. 
A G 7 Rossi Clementino -Segurola 1178. 
A G 8 
A G 9 Viva Luis -Isbael la Catolica 246. 
A H 1 Llabres Guillermo -Av. San Martin 3215. 
A H 2 Nosiglia Federico -Carabobo 475. 
A H 3 Gaetani Juan B.- Sarmiento 2435. 
A H 4 Martinez Repetto Alejandro -Thames 2144. 
A H 5 Koster Pedro -Sarmiento 1438. 
A H 6 Colombo Alejandro A.- Colombres 65. 
A H 7 Degiovanni Julio F.- Belgrano 3572. 

829 
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Such Applause 
-must be merited 

THERE'S a reason why crowds gather 
at this window. Within is featured 

the sensational Shamrock- Harkness Re- 
ceiver-combining distance from the neu- 
trodyne, clarity from the reflex, and vol- 
ume from the regenerative. 

Features 
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. 
Amazing clarity and volume. 

THE amazing performance of the Shamrock -Harkness Re- 
ceiver depends as much on the use of specially designed 
parts and the mechanical arrangement of these parts as 
upon the wonderful circuit itself. 

The Shamrock Kit contains genuine guaranteed Hark-. 
ness parts. Avoid imitations. Accept only the genuine. 

Before building your set 
send for the booklet below. 

SHAMROCK MANUFACTURING CO., 
Dept. 65, Market St., Newark, N. J. 

The set for the masses, 
as well as the classes. 

Shamrock -Harkness 
Kit 

contains all parts to build 
the Shamrock - Harkness 
Reflex. 

LIST PRICE 

X35 
Complete 

Licensed under U. S. 
Patent Office, Serial No. 
719,264 for Radio Receiv- 
er Stations. 

HAMROC 
,( FOR SELECTIVE TUNING 

SHAMROCK MFG. CO., Dept. 65, Market St., Newark, N. J. 
I enclose 10 cents (U. S. stamps or coin) for copy of "Shamrock 

Radio Builders' Guide Book" containing diagrams and complete in- 
structions for building 10 sets at prices ranging from $15 to $50, 
which instructions are so easy to understand and the sets so simple 
to build that ANYONE can build them in a few hours. 

Name 

Address 

Dealer's Name 
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Catch Everything 
in the Air! 
Keep your radio bat- 

teries charged - a n d 
you won't miss a thing. 

APCO Battery 
Charger does the trick 
over -night for less than 
10c per battery. It's 
noiseless, clean, com- 
pact. Connects with or- 
dinary light socket as 
easy as an electric 
"flat." Write for inter- 
esting circular a n d 
nearest dealer's name. 

Apco Mfg., Co. 
Chapman St., Providence, R. I. 

APCO 
DA RS 

for "A" and "B" Batteries 
ARAGON 

SILVER OUTDOOR AERIAL 
Made of Phosphor Bronze and Sterling Silver. Perfect 
Conductor. No Corrosion. Prefect Reception. 100 ft. 
with insulators $3.00 

SILVER INDOOR AERIAL 
Made of Phosphor Bronze and Sterling Silver- sharpest 
tuning. Fits any room -shipped ready to install. 
Each $2.50 

SILVER WIRE 
Latest Discovery. Perfect Conductor. No Current loss. 
Easy to Solder. Shipped in 25 foot coils -no waste. 
Per Coil $1.25 
Silver Neutralizing Condensers. Mounted. Metal Parts 
Silvered Each $1.25 

Mail Orders Filled Promptly. 
Attractive Dealers' Discounts. 

ARAGON RADIO CO., 222 -N State St.. Chicago 

R EMR Model C 
Price $10.00 

Prepaid in the U. S. A. 
Charges any storage battery. 

110 volts 60 cycles A.C. 
VIBRAR MOTOR CO. 

Box 304 Everett, Wash. 

A H 8 Ojer Isidoro -Lacar 2994. 
A H 9 Zeballos Jorge -San Juan 1566. 
A I 1 Bocci Osti14- Rivadavia 2166. 
A I 2 Soderini Armando R.- Carlos Calvo 2802. 
A I 3 Ferrantes Santiago- Catamarca 1865. 
A I 4 Chinumello Aurelio -Mirnay 1055. 
A I 5 Zucchi Juan R.-Diamante 1068. - 
A I 6 Seeber Alfreo- Juncal 2769. 
A I 7 Bellini Enrique A.- Alvarez Thomas 1684. 
A I 8 Restanio C.- Gavilan 468. 
A I 9 Bokstein Marcos -Avenida La Plata 1711. 
A J 1 Pecora Edgardo -Avellaneda 4201. 
A J 2 Degiorgi Helvecio- Cordoba 2822. 
A J 3 Ansalo Alberto A. -Juan B. Alberdi 2986. 
A J 4 Gonella Enrique A.- Bebedero 5602. 

Provincia de Buenos Aires 
D A 1 Gunther Felix -Hurlingham. 
D A 2 Marti Mas A. Dr.- Chivilcoy. 
D A 3 Casares Rolando E.- SanVicente. 
D A 4 Brau Horacio E.- Chivilcoy. 
D A 5 Ceballos Enrique L.- Warnes. 
D A 6- Ceballos Atanasio -Coronel Mom. 
D A 7 Roth Juan Alberto -Calle 53N °691, La 

plata. 
D A 8 Braggio Carlos- Belgrano 120, Bernal. 
D A 9 Herrerin Marcelino -Constitucion 370, Villa 

Ballester. 
D B 1 Ernesto Courau- Alsina 947, Banfield. 
D B 2 Cattaneo Pedro Amado -Lavalle 11, Bahia 

Blanca. 
D B 3 Seijo Jose Francisco- Carlos Casares. 
D B 4 Pareta Leon J.- Turera. 
D B 5 Hogg Ernesto G. S. -San Fernando. 
D B 6 Squarcia Vicente -Aceveo 2353, Remedios 

de Escalada. 
D B 7 Allidiere Alfredo -Kelsey 382, Caseros. 
D B 8 Laudo Romulo -Calle 11N °770, La Plata. 
D B 9 Marengo Santiago L.- Oliden 141, Lomas 

de Zamora. 
D C 1 Aragone Julia C. de-San Martin 3010, Mar 

de Plata. 
D C 2 Andrade Ismael V. -Ing. Moneta. 
D C 3 Recuero Evaristo F.- Asereti 9, Adrogue. 
D C'4 Cabral Jose A.- Pinto' -619,, Tandil. 
D C 5 Casino de oficiales, Colegio Militar -San 

Martin. 
D C 6 Bellmann Enrique- Monroe 1733, Lanus. 
D C 7 Buscaglia Amaeo G. -Calle 43 N° 437, 

La Plata. 
D C 8 Gotzsche Viggo G.- Moreno 572, Bella 

Vista. 
D C 9 Tiberti Angel P. -Calle 51 N° 1155, La 

Plata. 
D D 1 Pujol Nestor R.- Lincoln. 
D D 2 Palmieri Antonio- Loberia. 
D D 3 Menetret Pablo -Azul. 
D D 4 Cook Edgard J.- Canale 979, Adrogue. D D 5 Lafage Luis M.- Haedo. 

Provincia de Santa Fe FA 1 Doval Emilio -1° de Mayo 214, Santa Fe. F A 2 Smith Carlos Eduardo -San Martin 175, 
Arroyito (Rosario). 

F A 3 Elias Adolfo -Presid. Roca 542, Rosario: F A 4 Julia Tolra Antonio -Moreno 114, Santa Fe. F A 5 Goyeneche Raul- Presid. Roca 479, Rosario. F A 6 Casabella Alberta- Crespo 130, Rosario. F A 7 Trucco Octavio A. -San Genaro. F A 8 Weihmuller Federico G.- Alvear 470, 
Rosario. 

F A 9 Long Leandro -Sarmiento 149, Venado 
Tuerto. 

F B 1- Lopez Dominguez Ramon -9 de Julio 735, 
Santa Fe. 

F B 2 Colombo Diogenes - Paraguay . 2215, 
Rosario. 

F B 3 Crewel Mauricio -S. Martin 657, Santa Fe. Provincia de Cordoba 
H A 1 Mendez Lynch F.-Alejandro. 
H A 2 Bobone Jorge -Lima 331, Cordoba. 
H A 3 Montenegro Gustavo -S. Geronimo 54, 

Cordoba. 
Provincia de Entre Rios 

J A 1 Foti Antonio -9 de Julio 165, Parana. 
J A 2 Ruiz Moreno Estanislao -9 ed Julio 174, 

Parana. 

LIST OF AUSTRALIAN AMATEUR 
STATIONS 

1 AU Aubin, Rolf Ernest Lempriere, Auckland -5 watts ; 140 metres. 
1 AS Grainger, Ralph Eric, Auckland -5 watts; 

140 metres. 
1 AR Hobbs, Frank Beesely, Claudelands, 

Hamilton -5 watts ; 140 metres. 
1 AB Penny, .Victor Geo. Auckland -5 watts; 

140 metres. 
1 AO Sommerville, Aymer Alexander, Thames - 

5 watts ; 140 metres. 
1 AO White Russel Garland, Auckland -5 watts; 

140 metres. 
1 AW Maxted, Robert, Thames -5 watts ; 140 

metres. 
1 AI Goodwill, Charles Seivier, Hamilton -5 

watts ; 140 metres. 
1 AZ Sherson, James Reginald, Hamilton -5 

watts ; 140 metres. 
1 AV Bingham, John Merton, Auckland -50 

watts ; 180, 170, 160 metres. 
1 AA Edwards, Cecil Norman, Auckland -10 

watts; 180, 170, 160 metres. 
1 AC Spackman, Leonard S., Auckland -5 watts; 

140 metres. 
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DEAL DIRECT WITH 
THE MANUFACTURER 
BEST SERVICE, HIGHEST 
QUALITY, LOWEST PRICES 

A & P NEUTRODYNE 

THE STANDARD $65 5 -TUBE SET . . . 
THE BEST AND MOST POPULAR NEUTRODYNE IN 

THE WORLD WITH OUR UNCONDITIONAL 
GUARANTEE. 

Every part is DESIGNED TO match, and the set to 
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 EFFICIENT NEUTRO- 
DYNE made, regardless of price. 

You can pay more, but the BEST RESULTS are obtained 
with an A & P NEUTRODYNE. 

"A Neutrodyne is worth the 
difference." 

KNOCK -DOWN 
All parts to BUILD one like our STAN- 

DARD NEUTRODYNE $32.50, 
Cabinet extra 

A & P 5 -TUBE SET 
SPECIAL 

KNOCK -DOWN 
Every part that is needed to build. an A & P NEUTRO- 

DYNE 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 guaranted 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 diagrams is included. - 

ENCLOSE POSTAGE WITH ORDER 
WEIGHT: 2 pckgs., 9 and 5 lbs. 

GREATER ATLANTIC AND PACIFIC 
RADIO CORP. 

223 W. 34th Street New York City 

The Pioneer of Radio 

iefts/L d V if `/ 

Cushion is moulded of pure gum rubber that ab- 
sorbs all vibrations that would otherwise reach 
Tube. It is not a mere pad or washer. It is held 
to a socket separately by 2 small screws and nuts 
and will fit any socket, round or square, for large 
or small Tubes. 
Just the mounting for portable camp sets and 
Super -Heterodyne. 

Price, 35c. Each -3 for $1.00, Post Paid 
At your retail store. If your 

dealer doesn't have them, 
order direct. 

ILLINOIS RADIO COMPANY 
Springfield, Illinois 
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i AM Hamilton Amateur Radio Club, Hamilton 
50 watts; 175, 165, 155 metres. 

1 AH Hartle and Gray, Auckland -50 watts ; 175, 
165, 155 metres. 

1 AX Orbell, Reginald John, Horahora -50 
watts ; 175, 165, 155 meters. 

1 AL Mulvihill, Thos. Hy., Auckland -20 watts; 
160, 170, 180 metres. 

1 AK Claxton, William Harry, Thames -5 watts ; 

140 metres. 
2 AC O'Meara, Ivan Henry, Gisborne -50 watts; 

175, 165, 155 metres. 
2 AS Simpson, Albert Ed. Hoia, Wellington - 

15 watts ; 160, 170 metres. 
2 AF Sinclair, Wm. John, Gisborne-50 watts; 

175, 165, 150 metres. 
2 AH Wanganui Amateur Wireless Club, Wang - 

anui-50 watts ; 175, 165, 155 metres. 
2 AJ Bransgrove, Thos. Hy., Stratord -5 watts; 

140 metres. 
2 AM Buist, Dr. Wm. Fredk., Hawera -50 watts; 

180, 170, 160 metres. 
2 AO Brunette, Gordon Albert John, Opunake- 

5 watts ; 140 metres. 
2 AP Collier, Percy Chas., Wellington -5 watts; 

140 metres. 
2 AQ Coutts, Morton, Wm., Taihape -15 watts; 

175, 165, 155 metres. 
2 AI Harrison, Walter Leslie, Wellington -5 

watts ; 140 metres. 
2 AE, Patty, Robert James, Gisborne -5 watts; 

140 metres. 
2 AK Rowson, Leslie Hawera -5 watts ; 140 

metres. 
2 AD Stevens, Percy Ronald, Gisborne -5 watts; 

140 metres. 
2 AB Wilkinson, Dan, Motueka -5 watts ; 140 

metres. 
2 AL Edwards, Walter Geo, Shannon -5 watts; 

140 metres. 
2 AW Clarke, Cecil Roy, Wellington -5 watts; 

140 metres. 
2 BI Shrimpton, Harry Neville, Nelson -5 watts; 

140 metres. 
2 XA Shrimpton, Harry Neville, Wellington -5 

watts ; 140 metres. 
2 AR Clarkson, Thos, Reynolds, Hastings -5 

watts ; 140 metres. 
3 AH Courtis, Henry Bural, Timaru -5 watts; 

140 metres. 
3 Ak Reynolds, Ernest, Ashburton -5 watts ; 140 

metres. 
3 AM Withers, Bernard Tyndall, Christchurch -5 

watts ; 140 metres. 
3 AL Dawson, Wilfred Milne, Ashburton -5 

watts ; 140 metres. 
3 AS Paterson, Ian James McLean, Timaru -5 

watts ; 140 metres. 
3 AF Ball, Leonard Francis, Sydenham, Christ - 

church-5 watts ; 140 metres. 
3 AD Blake, Robert Geo. Fredk., Greymouth -5 

watts ; 140 metres. 
3 AC Radio Society of Christchurch (Inc.), 

Christchurch, 15 watts ; 300, 175, 155 

metres. 
3 AB Vincent, Francis, Christchurch -20 watts; 

175 and 155 metres. 
3 AR Buchanan, David Wm., Ashburton -50 

watts ; 160, 170, 180 metres. 
3 AL Dawson, Wilfred Milne, Ashburton -5 

watts ; 155, 165, 175 metres. 
3 AQ Smail, James Ingram, Christchurch -15 

watts; 160, 170, 180 metres. 
4 AH Macdonald, Ian Sinclair, Dunedin -5 watts; 

150 metres. 
4 AJ MacGorge, Claude Norman Douglas, 

Dunedin -5 watts, 150 metres. 
4 AL Grubb, Arnold Hy. McLeod, Dunedin -5 

watts ; 140 metres. 
4 AG Slade, Ralph, Dunedin -3 -5 watts ; 140 

metres. 
4 AM Crockett, Wm. McGill, Dunedin -3 -5 watts; 

140 metres. 
4 AK Shiel, Wm. Labor, Dunedin -5 watts ; 140 

metres. 
4 AO Scott, Thos. Edward, Dunedin -5 watts; 

140 metres. 
4 AA Bell, Frank Dillon, Waihemo -50 watts; 

171, 161, 151 metres. 
4 AD Jordan, Arthur Edward Invercargill -50 

watts ; 175, 165, 155 metres. 
4 AB Otago Radie, Association, Inc., Dunedin - 

(Transmitting apparatus dismantled 
17/8/23) 50 watts ; 300 and 160 metres. 

4 AP Invercargill Radio Club, Invercargill -15 
watts ; 160, 170, 180 metres. 

4AC Robinson, Robert Edward, Dunedin -50 
watts ; 175, 165, 155 metres. 

2 FC Farmers, Ltd., Sydney -1100 metres. 
2 BL Broadcasters, Ltd., Sydney -350 metres. 
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Vacuum Tubes and 
Earthquakes 

(Continued from page 662) 
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The vacuum tube seismometer might prof- 
itably be employed in warfare for determin- 
ing the location of big guns. When heavy 
guns. are fired they start an earth wave 
similar to seismic disturbance, and this wave 
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Save on your Radio 
Table by buying direct 

from the factory 
SEIZE this opportunity to buy a high grade radio table at a 

big saving. Strongly made of the best materials, and beauti- 
fully finished. They'll set off your receiver, and provide an endur- 
ing piece of furniture for your home. Just check the table and 
finish you want in the coupon below -and we'll do the rest. 

$22 from the factory 
RADIO Table No. 81 shows the 
utmost refinement of line, design 
and workmanship. It will blend 
with the most exacting home en- 
vironment. Cabinet contains space 
for "A" and "B" storage batteries, 
hook for headphones and magazine 
rack. Four insulated holes are pro- 
vided at the rear for lead -in wires. 
Top measures 36 x 20 inches. Sup- 
ports weight of over 200 pounds. 
Offers choice of Plain Solid Oak, 
Hardwood (birch) in Mahogany or 
Walnut Finish. 

Direct from 
factory 

$10.50 direct to you 
RADIO Table No. 82 combines excep- 
tional strength, durability and hand- 
some appearance. May be had in Solid 
Oak or Imitation Mahogany. There 
is one roomy drawer, and a strong 
shelf for batteries. Top 20 x 30 inches. 

Direct to you 

From the factory 

A REMARKABLY substantial, 
handsomely finished piece of furni- 
ture (Radio Table No. 29). Can be 
furnished in Golden or Fumed Oak 
or Imitation. Complete with one 
long drawer and handy shelf for bat- 
teries. Durably made to stand great 
strain. 

SALISBURY BROS. FURNITURE CO. 
Randolph, Vermont 

Salisbury 
Radio Tables 

SALISBURY BROS. FURNITURE CO., Dept. A -2, Randolph, Vermont. 

Send the Salisbury Radio Table which I have checked and indicated finish 
wanted. 

No. 81 ($22) finished in 
No. 82 ($10.50) finished in 
No. 29 ($7) finished in 

I will pay the expressman $ plus expressage on delivery. 

Name 

City Street State 
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For Better 
Connections 

Good connections are worth making 
sure that you get the best possible plugs, 
jacks and switches. Examine the SATURN 
Products at your dealers. Their neat, 
clean -cut appearance and exclusive fea- 
tures give you the most value for your 
money. 

The 
NEW SATURN 

Improved 
Automatic Plug 
Ready to use as soon as 

you buy it. Just slip the phone 
cord tips into the Plugs. In- 
stantly gripped -the harder 
you pull, the firmer the grip 
-yet immediately released 
by a light touch on the small 
lug. No tools necessary. 
Neat, polished Bakelite hous- 
ing-no exposed metal. NEW 
Reduced price -$.75. 

SATURN 
Perfect 
Jacks 

Easy soldering terminals 
with crowfoot offset, tin- 
ned with non- corrosive 
solder flux compound. 
Rounded corner brass 
brackets, nickel plated. 
German silver blades with 
sterling silver contact 
points. 

The SATURN 
"Perfect" 

BatterySwitch 
Push -pull action - 
smooth as velvet, 
yet absolutely pos- 
itive. Fits a n y 
panel. Made the 
same `quality 
way" as other 
SATURN prod- 
ucts. 
List price ....$.75 

How to Buy SATURN Products 
SATURN Products are sold by the great 
majority of radio dealers. If your dealer 
has none, send us your order, mentioning 
his name. Your satisfaction with every 
order absolutely guaranteed. 

Write for Our New Circular 

The SATURN Mfg & Sales Co., Inc. 
Dept. N 

48 Beekman 
Street, 

NewYork,N.Y. 
Touch 
R.l,sa 
the Tips 

The Niles Battery 
Charger 

Charges 6 volt automobile 
batteries, or Radio A Bat- 
teries, and 1 to 4 B Bat- 
teries. Charging rate on 6 
volt batteries, 8 to 10 am- 
peres. 
Is of the double. vibrator 
type. using both sides of 
the alternating wave. Re- 
sults: increased efficiency, 
durability, and low oper- 
ating cost. 
The Niles Charger gives 
the permanent satisfac- 
tion you expect when pur- 
chasing a battery charger. 

Write for catalog. 
Model A $19.00 
Model AB $21.00 

NILES MANUFAC- 
TURING COMPANY 

Dept. X. Ypsilanti. Mich. 

ALNART 
WRADIO PRODUCTS 

"TROUBLE- PROOF" 

may be detected and measured by means of 
the vacuum tube seismometer at a consider- 
able distance away. Two such seismometers 
would be required to definitely locate a gun. 
Each instrument would determine the line 
connecting it with the gun, and the inter- 
section of these lines would be the location 
of the gun. 
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How the Navy Radio 
Helped the World Flyers 

(Continued from page 664) 
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search. And through the whole work the 
inevitable press dispatches had to be sent 
out nightly to Estavan. The world was in- 
terested and dependent on Coast Guard Cut- 
ters for news. The Haida on this press 
work used her half kilowatt spark set and 
successfully worked Estavan at a distance of 
fifteen hundred miles. 

With the search progressing slowly and 
no news to point to the safety of the plane 
and its occupants, the three planes at Un- 
alaska decided to continue their flight. The 
Haida with Major Blair proceeded to Atka. 
The planes hopped off and made Atka. The 
Eider proceeded to Attu. The Haida was 
withdrawn from the search and went to 
Atka. The Algonquin remained at Chignik 
to continue the search. Thus the entire 
work of the flight through the Aleutians 
devolved upon the Haida and Eider. 

In order to properly understand this work 
it is necessary to outline the radio equipment 
of the participants. 

The radio equipment of the .Haida is the 
same as when she was originally commis- 
sioned. The main transmitting set consists 
of a two kilowatt arc. The arc has proved 
extremely satisfactory on high wave -lengths. 
When used with the chonper on low wave- 
lengths results have not been noteworthy. 
This type of set for a cruising cutter on 
Coast Guard duty is not desirable, in as 
much as most of the messages sent are of 
few words. For the flight work, especially 
press, the set came through splendidly. 

The auxiliary transmitting set is a half 
kilowatt spark. We secure ten amperes ra- 
diation on this set. The spark set has been 
used as the main transmitting set practically 
ever since the vessel has been in commission 
due to difficulties with the arc on the lower 
wave -lengths. 

The radio telephone is a Western Electric 
transmitter -receiver type CW 938 -A with 
amplifier type CW 926 -A. This telephone 
was formerly on the Bothwell. 

The main receiver of the Haida is an SE 
1420 C model and the amplifier is a model 
SE -1008. 

The antenna of the Haida is largely re- 
sponsible for the results on the flight work. 
The aerial is as originally installed. Insu- 
lation has been carefully watched. Trouble 
usually arises from leakage at the lead -in 
insulator when the arc is in use. This 
trouble has been eliminated by giving the 
insulator an occasional paraffin bath. 

OTHER EQUIPMENT 

The Eider has a half kilowatt spark trans- 
mitting set. Her radiation is about four 
amperes and her transmitting - radius is 
stretched when she sends four hundred miles. 
She can transmit only on five hundred kilo- 
cycles. Her Captain would not permit the 
Haida to endeavor to tune the set to a dif- 
ferent frequency. We could have done so 
by using our receiver as a wavemeter in the 
absence of a regular instrument. 

The receiver of. the Eider is an old Navy 
type. Her aerial defies description. It is 
as unique as it is inefficient. It runs through 
stays and around masts. The insulation is 
leaky. 
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UNITY $11 .50 
Electric Soldering Iron 

Guaranteed! 
100 HOURS of continuous service have failed to over - neat the new Unity Electric Soldering Iron. It's built on the same principle as a flat -iron. Heating ele- ment (in tip -not behind it) is air -tight compressed -can't burn out. Light weight, well balanced, specially designed for difficult intricate wiring. 

And just look at the Price! 

UNITY RHEOSTAT 
with switch 

THE only continuous -wire vernier 
rheostat - unique cut -out switch 

permits tube being turned on or off at 
any point without changing adjust- 
ment. All resistances $2.00 

Write for FREE BOOKLET 
On "Tube Control" prepared by J. E. Jen- 
kins, engineer station W. G. N. Shows what 
proper tube control means to the selectivit$ 
and quality of a receiving set. 
UNITY MFG. CO., 224 N. Halsted St., 

CHICAGO 
New York Office, C. M. HUNT, 50 Church St. 

=a '''_3 > 
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`Ue1-nz ez' Rheostat 

Establishing a New Standard! 
, The New and 

Improved. 

"Read' m" 
I I ail!;/ Binding 

Posts 
i 

"The Knobs Ii ;, Can't Come Off" 1-r - 
/O// NEW MARKINGS 0 1 FULFILL EVERY 

/7 
'. DEMAND 

The 

The Utmost in 
Quality at 

15C 
At Your Dealers 
or Sent Postpaid. 

Marshall -Gerken Co. 
Toledo, Ohio 

Brings you a Genuine - 

$aw U N DERWOOD 
T Y P E W R I T E R 

10 DAYS FREE TRIAL YLurñéáeï unconditionally Sri$ 
days you are not satisfied with this tan. model UNDERWOOD 
typewriter rebuilt by the famous Shipman Ward process. 

GREAT PRICE SAVING Ditiw[ rts etype fac- 
tory in the world by our money saving methods. 

EASY MONTHLY PAYMENTS Soúmall toot 
t 

notice it while you enjoy the use of this wonderful machine. 
1 

FREE BOOK OF FACTS Explaining 
wonderful 

aYYNom 
of rebuilding. typewriters and aleovaisable information 

boutthetypewriterindustryboth instructive and entertaining. 

Act Today! 
Mail 

Coupon 

Shipman Ward 
Mfg Company 
1958 Shipman Building 
Montrose & Ravenswood 
Aves., Chicago 
Name 

s 
Year 

Guarantee 

At 
7:7Z7 .7,,,:a mo 

frees 
copy of facts. 

explaining bargain offer. 

St. and No 
City State 
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For power the Eider has one set of stor- 
age batteries. They must be constantly on 
charge when the ship is not transmitting. 
She carries one radio operator, a Chinaman, 
of limited : abilities. Her engineer officer 
takes a watch at times when he is off duty. 

In general it may be said that the Eider 
has a radio set in a very poor condition. 
What the vessel accomplished in connection 
with the flight radio work is greatly to the 
credit of her Captain, who is cognizant of 
the limitations of the ship's apparatus. 

The third set in use to the westward was 
the shore station at Atka. When the Haida 
reached Atka we found an old radio set 
which the Algonquin installed some years 
ago for the Bureau of Education. The set 
was more or less of a wreck. The Edison 
batteries had been exposed and almost 
ruined. The power plant was a hopeless 
wreck, due to the fact that some enterprising 
native had used it as a chicken coop. Water 
had leaked in and damaged the receiver. 
The antenna was being used by the Aleuts 
as a racle for drying fish and as a clothes 
line. 

The Haida charged and cleaned the bat- 
teries, sent a spark coil ashore for use as a 
transmitter, fixed up the receiver, cleared 
fish and clothes off the antenna, installed new 
insulation, and, in other words, placed the 
station in operation. For an operator we 
used one of the school teachers who knew 
Morse Continental code and all messages 
between the Haida and the shore station 
were sent in that code. 

The shore station at Attu is a matter of 
pride with the Haida. Early in March the 
ship started to find out about the establish- 
ment of a shore station. Such a station 
would be valuable in that it would eliminate 
the necessity for one of the assisting vessels 
remaining at Attu until the flight should 
leave. The ships could be well out along 
the course of the flight and the shore station 
could give notice when the planes hopped 
off. Matters were slow in progressing and 
action in favor of the station was not taken 
until the afternoon before the Haida sailed 
from Seattle. The Signal Corps had no 
portable sets at Seattle. The Air Service 
then gave the ship permission to purchase 
the parts and power for a shore station 
capable of sending and receiving messages 
at a distance of two hundred miles. We 
decided on a twenty watt tube set. We did 
succeed in securing a Signal Corps receiver 

and amplifier of very good quality. 
The transmitting set was built by the 

Haida en route north. It consisted of four 
five -watt tubes in parallel. 

For an antenna we constructed a squirrel - 
cage, six wire affair, about sixty feet long. 
We figured in case of necessity that we had 
enough battery power to maintain the station 
continuously for forty -eight hours. We 
used thirty -six hours as the safety margin. 
We found that with the available power we 
secured best results using two tubes, rather 
than four. We also had an auxiliary trans- 
mitter consisting of spark coil operated by 
dry cells. 

The station filled all requirements. We 
heard the spark coil at 60 miles distance. 
We worked the station constantly at 150 

miles and the tube signals came in strong. 
The Dutch Harbor Naval Radio Station re- 
ported it heard strong signals from the shore 
station. The distance in this case was 900 
miles. The station heard Cordova and 
Bremerton working and also heard the Haida 
working San Francisco. 

This station was given the call letters 
NIFT2. H. D. Lane, radioman, first class, 
was the operator in charge. 

These descriptions cover the apparatus to 
some extent. And so, proceeding with the 
work of the flight from Atka. 

WEATHER REPORTS 

The weather information from the Eider 

THE 
EXECUTIVE 

Every executive is at 
some time called upon to 
make decisions which in- 
volve 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 your po- 
sition greatly and save 
you thousands of dollars. 

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 
removes t h e handicap. 
Most important, it gives 
you information in a form 
that can be readily used 

THE 
DAILY WORKER 
Workers in any indus- 

try can raise their own 
wages by learning Chem- 
istry, for every industry 
is based on Chemistry. 
Write and tell us what 
your work is and we will 
show you 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 

TO be successful today is to know Chemistry! Every 
line of business, every branch of industry depends upon 
Chemistry in some form. You may not realize it, but 

your own proficiency in whatever work you are doing would 
be increased by a knowledge of Ciremistry. In many lines 
such knowledge is absolutely essential. In others it is a 
guarantee of promction and more money. 

It is no longer necessary to enter college in order to learn 
this fascinating science. Our Home Study Course trains you 
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 
BOOK "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 his 
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 11 

66 -R W. Broadway, New York City 

Sign and Mail this Coupon for FREE BOOK 
CHEMICAL INSTITUTE OF NEW YORK, Inc. 

Home Extension Division 11, ' 

66 -R -West Broadway, New York City. 
Please send me at once without any obligation 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.N.11 -24 
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Really -A Low Loss 
Variable Condenser 

Made by precision experts who actu- 
ally know their business. The result 
of years of scientific research. As- 
sures absolutely noiseless tuning in 
every circuit and micrometer adjust- 
ment when real selectivity is wanted. 
The perfect tuning unit with lowest 
losses and at very small cost. 

5 Pl..000125 MF $2.00 
11 Pl..00021 MF $2.50 
17 Pl..00035 MF $2.75 
23 Pl..0005 MF $3.00 

At all good dealers or direct 
on receipt of purchase price. 
Free literature on request. 

The American Specialty Co. 
Bridgeport, Conn. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N. Y. C. 

was the most important radio work the 
Haida carried on in that it had to do directly 
with the progress of the flight. Due to the 
difficulties of communication with the Eider 
and the possible chance of the flyers being 
without reliable weather information, the 
Haida established a supplementary weather 
service. This was accomplished by 
getting in communication with all trans- 
Pacific ships on the great circle route. 
The route comes north and nearly 
touches the Aleutians. We were re -, 
ceiving hourly weather reports- from six ves- 
sels of varying 'nationalities.- The co- opera- 
tion and interest of these foreign vessels 
made this factor of the work very agree- 
able. The vessels did all possible to assist 
the -Haida in working the Eider but were 
not .of material assistance as relay vessels. 

The Haida was intercepting messages 
passing through :Cordova Naval Radio in 
order to get the.. messages from Washington 
without delay. In a number of cases by 
using this method of listening in we were 
able to give messages from the Chief of Air 
Service to the Flight Commander twenty - 
four hours before they came through regular 
communication channels. This undoubtedly 
saved much delay in the progress of the 
flight. We were routing daily traffic through 
St. Paul and Dutch Harbor to the Chief of 
Air Service and the Commander Bering Sea 
Patrol Force. 

During the three days at Atka the Haida 
received and transmitted more than fifty 
radiograms of more than thirty words each. 
The great majority of these were handled 
on the half kilowatt set. Many press mes- 
sages ran into hundreds of words. The 
little half kilowatt set was going strong. 
Only careful operation and extreme precau- 
tions prevented a breakdown in the insulation 
of the set. The dream of a good big two 
kilowatt spark set was constantly in mind. 
One laconic reply to us stands out in mem- 
ory of this time. We were working the 
Pope on the spark set and were using 500 
kilocycles. We asked her to shift to some 
other frequency, preferably 375 kilocycles. 
She replied that on 375 kilocycles she only 
radiated twenty -three amperes while on 500 
she only radiated thirty -three. She then 
added that she was using a five kilowatt 
spark set and asked about our set. Her 

MODEL IV. (4 tube) $100 
H MODEL V. (5 tube) $125 

Sensitivity: -Five stages of radio frequency amplifi- 
cation, detector, and two stages of audio frequency 
amplification in Model V, and four stages of R.F., de- 
tector. and 2 of A.F. in Model IV, make the BILTMORE 
MASTER REFLEX receivers ultra sensitive. In this re- 
spect, they are surpassed by no standard receiver. Both 
Models have ninny times given good transcontinental 
loudspeaker reception, using only an indoor antenna! 
The BILTMORE operates the loudspeaker on stations 
heard only on the phones with other receivers. 

Tone: -A fixed crystal detector and perfect design are 
responsible for the wonderful quality of reception on the 
BILTMORE. There is no howling and squealing to 
mar Lhe enjoyment of a program. 

Selectivity: -In both models, two of the stages of 
radio frequency amplification are tuned. The very best 
low loss condensers and low loss tuned R.F. trans- 
formers are used, resulting in an unsurpassed selectiv- ity- sufficient to tune out the worst local interference, 
when one wishes to listen to a distant station. 

Appearance :-A Radian Mahoganite panel, nickel 
plated metal parts, white and mahogany dials, and a 

BILTMORE 
MASTER 
REFLEX 

heavy hand rubbed mahogany cabinet give the receiver 
a wonderfully beautiful appearance. 

Apparatus: -The receiver is made from the very best 
apparatus which we can obtain: Radien panel, Federal 
jacks, Dubilier Micadons, Facia rheostats, American 
Brand 100 to 1 vernier condensers, and Acme radio and 
audio frequency transformers. 

Operation: The operation of the receiver is simpli- 
city itself. The three dials have the same setting for 
any one station, which setting is always the same for 
that station. Consequently, when the approximate dial 
setting for any one wavelength is known, it is a matter 
of a few seconds to select any desired station within 
range, provided that that station is in operation. All 
connections are made permanently to the rear of the 
cabinet, and the snapping of a switch prepares the 
receiver for reception. The only antenna requirement is 
a short indoor wire and a ground. 

Write today for literature on both models of this 
wonderful receiver. 

If your dealer is not yet supplied, send us his name. 

The Biltmore Radio Company Dept. N, 
Boston 30, Mass. 
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Have you 
your 

EKKO 
Broadcasting Station 
Stamp Album? 

Here's what every radio fan has wanted -a conve- 
nient, permanent and authentic means of recordingall 
the stations you hear over your set. The Ekko Album 
contains spaces for a beautifully engraved stamp 
from each of more than 650 stations. These stamps 
are verified and prove your reception of the station. 

Proof of Reception cards are furnished with the album. 
You send the card to the station, together with ten cents, 
to cover cost of verification, giving facts which prove to the 
station you have heard their broadcasting. In return the sta- 
tion sends you their verified stamp as evidence of actual re- 
ception. The stamps are beautifully engraved in different 
colors and there is an individual stamp for every station 
showing the station call letters. 

The album is 91 x.11 inches, handsomely bound in a two 
color cover. It contains 96 pages, with spaces for stamps 
of all recognized stations in the U. S. and Canada, ar- 
ranged alphabetically by states and call letters. It also con- 
tains an alphabetical list of the official names and other 
interesting features of stations, as well as a convenient log. 

See your dealer today and get a copy of the Ekko Album 
and start a collection of these stamps. You will find 
this a new and fascinating method of verifying the stations 
you hear. If your dealer cannot supply you, sent direct on 
receipt of price. Money back if not satisfied. 

Price $1.75 

The EKKO Company 
111 W. Monroe Street 

CHICAGO 

Announcing the New Type, 201 -A Tipless 

Silvertron Tubes 
BETTER THAN EVER 

Long Life Clear Reception 

$3.50 Prepaid 
Type 201A operates as either 
Detector or Amplifier on / 
amp. filament consumption. 
The Ideal Tubes for Neutro- 
dyne and Super- Heterodyne. 
Type Detector 12 1% volt. 
The Silver Tube with the 

Golden Voice 

A SUPER 
VACUUM TUBE 

for 

$3.50 
GIVE WONDERFUL AND CLEAR RECEPTION 

Operates as either detector or amplifier on 15. 
volts. When ordering specify if detector or 
amplifying tube is preferred. Fits standard 
socket. Filament consumption 1/5 of an 
ampere. Guaranteed to give entire satisfaction 
or money refunded. Sent parcel post prepaid 
carefully packed to any address on receipt 
of $3.50. 

DEALERS and JOBBERS 
Write for Discounts and Circulars. 

New York Radio Company 
71 West Broadway 

New York City, N. Y. 
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answer when we told her that we were 
using a half kilowatt set radiating ten am- 
peres was vivid and descriptive. 

The news of the planes leaving Atka was 
flashed by the Haida to San Francisco 
within ten minutes of the official time of 
departure. 

We also brodacast the information on 
500 kilocycles spark and on 125 kilocycles 
arc. Immediate acknowledgments to the 
broadcast were received from the Eider, 
Dutch Harbor, St. Paul, St. George, Kodiak, 
SS. President Jefferson, SS. Achilles, SS. 
Empress of Russia, and numerous other 
trans -Pacific vessels. Thus the news was 
flashed all over the Pacific and the world 
that the U. S. Coast Guard Cutter Haida, 
on duty with Around World Flight an- 
nounced. 

The Haida next proceeded to Attu. Upon 
reaching there we looked the Eider's set 
over and tried to get her to let us cali- 
brate it to some other frequency than 500 
kilocycles. The Eider proceeded out to the 
westward to report the weather conditions 
on the course of the flight. 

MUCH WORK 
We set up the shore station and tested it 

out quite thoroughly clue to the fact that 
rough weather caused us to run considerable 
distance off shore. About this time a new 
factor came into the radio game when we 
started our schedule with the U.S.S. Ford 
at Paramus'hiru, Kuril Islands, Japan. The 
Ford sent weather quite frequently and in 
addition we relayed a great deal of her 
traffic to and from St. Paul. . 

An interesting development took place 
while the Haida was working the Eider. 
The length of the messages had caused 
us to run overtime into the Ford's schedule. 
The Ford heard us in the air and called the 
Haida. She then must have mistaken one 
of our "go ahead" signals to the Eider for 
a signal to her. At any rate the Ford 
opened up and sent her message. It hap- 
pened that two operators were listening in 
on the Haida and the result was that we got 
the Eider's message and the Ford's at the 
same time. 

Operations to the westward would not be 
complete without a reference to Japanese 
code, or "Katakanas." .The Eider was send- 
ing on 500 kilocycles. All the "J" ships in 
the ocean seemed to be sending in Japanese 
code on the same frequency. The nearer to 
the Japanese coast we went the greater this 
difficulty became. Japanese ships do not 
seem to understand the meaning of QRX. 
They usually turn on more power when 
they receive the signal. One system we used 
at this time was to ask them to copy for us. 
They very courteously slid so and then all 
tried to give the messages to the Haida at 
one time. 

While at Attu, the Haida was assisted 
materially by the Dutch East Indian 
Weather Observing Ship T_¡ikandi (PLW). 
Her weather information was excellent and 
willingly given. We worked her several 
times with radio telephone and secured fine 
results at 250 miles. 

When the planes reached the Kuril Islands 
we turned them over to the destroyers of 
the Asiatic Fleet. At this time we received 
numerous commendations for the work ac- 
complished. One of the most characteristic 
follow : 

To Shore Radio Station Attu (NIFT2) 
VITAL MESSAGES REFERENCE 

WEATHER AND DEPARTURE OF 
FLIGHT CAME THROUGH FROM 
SHORE STATION PROMPTLY STOP 
YOUR JOB WELL HANDLED STOP 
ACCEPT MY CONGRATULATIONS. 

BISSELL. 
One of the finest features of the work 

with the World Flight is evidenced in the 
fact that when the ship was placed in a 
responsible position she "delivered the 
goods." Coast Guard Communication is on 

1 

835 

:151 ;4ANN 
ELECTIZ.ICAL EQUIPMENT 

The Pleasure of True Worth. 

SPECIFICATIONS 

Circuit: Two stages of tuned 
radio frequency amplification, 
detector and two stages of 
audio frequency amplification. 
Non -oscillating. 

Tuber: 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 óeo me- 
ters, with uniform efficiency 
of reception. 

Aerial: 75 to x15 fret, single 
wire. 

Panel: Aluminum, with 
attractive crystal black finish. 
A perfect body capacity 
shield. 

Dials: Sunken design. Shaped 
to lit the hand and permit a 
natural position in tuning. 

Rheostats: Adequate resistance 
for all standard base commer- 
cial tubes. 

Condensers: Single bearing, 
low leakage losses. 

Sockets: Suspended on cushion 
springs which absorb vibra- 
tions. 

Cabinet: Mahogany, with dis- 
tinctive lines and high finish. 
Ample space provided for'B" 
batteries. 

EPFICIENT performance, attractive 
appearance and moderate price are 

the three basic elements that comprise 
value in a receiving set, as in any other 
article. Trick names and catch phrases, 
used to designate circuits, mean little 
and often confuse the buyer. 

All three essentials are combined in the 
Type 6 -D Receiver. 

Performance: Extraordinary select- 
ivity widens the choice of programs. 
In close proximity to powerful stations, 
the sharpness of tuning is marked. 
Far distant points are received with 
unusual clarity and volume. Tuning 
is very simple. The three dials are 
closely matched at all wave lengths, 
and settings are easily memorized. 

Appearance:. The substantial ma- 
hogany cabinet, with distinctive lines 
and high finish, is a fitting addition 
to the living room or library. The sym- 
metrical panel layout and interior con- 
struction bear the imprint of advanced 
thought and skilled workmanship. 

Price: $1/5.00, without tubes and bat- 
teries, creates a new standard of value. 

1 
-I 1- 

E1.fEMANN r 
EIYEMANN MAGNETO CORPORATION 

General Officer 165 Broadway , New York 
pETILO I T E JAN F iL.AN C ISCO C H I C AG O 
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GET the most out of 
radio -full enjoyment 

without the bother of "tun- 
ing" your crystal. The Gre- 
wol, once set, is always set. 
First in the field, its quality 
has kept it foremost. 

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 surfaces instead of only one. 
Double life, double value. 

50e each 

Jobbers! Write Fer 
Exclusive Territory Proposition 

-CVARANTEED 

GREWOi. MFG. CO. 
NEWAitK, N.J. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co.; 53 Park Pl., N.Y.C. 

the average not difficult radio work. Our 
distances are usually short and our power is 
ample for the distance in most cases. This 
is a case of operation where the distances 
were unreasonably long and the equipment 
not up to the necessary standard. It must 
be assumed then that it is . a case of good 
operation and that the credit must be given 
to those who performed the work. This 
credit must rest principally in receiving. The 
results were obtained by resourceful and 
energetic operators. 

The Life and Work of 
Lee De Forest 

(Continued from page 659) 

His work in the psychological laboratory 
had to do, chiefly, with the plotting of 
curves from data. A great amount of this 
work was to be done and DeForest imme- 
diately set about designing a machine -an 
improved drawing instrument -which would 
be of great assistance in the work. It 
was a success (although the professor to 
whom he showed it frowned on the idea 
and prohibited its use for some time). 

Aside from these inventions completed he 
was working on a method for increasing 
the efficiency of steam engines. (He con- 
tinually had four or five such problems 
in mind upon which he worked or thought 
when time presented itself.) This was a 
system for turning the steam at 100 de- 
grees Centigrade back into the boiler f eed- 
water, thus saving the heat of the exhaust 
steam. He designed the necessary appara- 
tus, figured out the pressure and back -pres- 
sure and fully examined the mathematics 
involved. With this done he took the whole 
idea to a learned professor of the physics 
department for criticism. What followed : 

"He (the Prof.)," DeForest wrote in his 
W 

diary : "promptly produced the formula - 
E 

Ti- T 
and clung to this stronghold, act- 

T, 
ing like a blockhead. I wasn't talking about 
the engine but about the boiler. And he 
knew only of one engine, the condensing ! 

BUILD YOUR OWN 
Super-Heterodyne Set 

With 

"Pacific Q uin tet" 
Super -Het Kit 

(45,000 cycle) 

A remarkable value, made possible 
through huge quantity production. Re- 
build or convert your old set to a modern 
and advanced type Super -Heterodyne. 
All other parts required are standard. 
Hook -up print with complete and simple 
instructions packed with each "Pacific 
Quintet" kit. 

Foresight and Advanced Engineering 
Efficiency now bring the latest and most 
popular developments within a price 
range to suit the average pocket -book. 

Send us your dealer's name and we will ship 

Dealers & Jobbers 
Write for attractive 

proposition. 

PACIFIC 
RANGER 

SUPERNET 
KIT 

BILLOW' N -PACIFIC. CO. 

Satisfaction 
Guaranteed 

or your money 
back. 

"Pacific Quintet" Super -Het Kit 
Consisting of 1 Pacific "Ranger" No. 30 Oscillator 
Coupler, 3 Pacific "Ranger" No. 25 Intermediate Fre- 
quency Transformers and 1 Pacific No. 20 "Ranger" 
Filter Transformer. Finely finished merchandise built 
for real work. 

TO ANY ADDRESS upon receipt of $15.00 or C.O.D. 

BALDWIN- PACIFIC COMPANY 
441 Pacific Building San Francisco 
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CIO/ ' Metallic 
Grid Leak 

DURHAM t'/ 
ANOTHER important advance in 

radio -the development of a prac- 
tical METALLIC high resistance for 
grid leak and resistance coupling! This 
is the invention of two professors in 
chemistry and electricity at a large 
eastern university. 
The new DURHAM Metallic Resist- 
ance Unit is a rare metal deposited on 
glass by means of a complicated process 
developed after months of scientific 
research. 

Accurate-Permanent-Noiseless 
Tested and guaranteed accurate, every 
DURHAM unit is noiseless and non - 
inductive. You can depend upon them 
absolutely. They are the biggest little 
things in radio. 
DURHAM Fixed or Variable Resist- 
ance Units (grid leaks) fit standard 
holders. But you will find the new style 
base more convenient. Three styles 
take care of plain mounting, grid leak 
and condenser mounting and double 
base for resistance amplifiers. 

PRICES: - 
Fixed, 28 sizes 

50c75c 
Variable 75c 

Mounts 
30c -40c 

GET THIS 
RESISTANCE AMPLIFIER BOOKLET 

Complete details for construction of the most per - 
fecttype of amplification. Couplingresistancesand 
grid leaks for detector and two stages cost less 
than one good transformer. Send 25c for this use- 
ful bock/et about the "biggest little thing in radio" 

DURHAM` CO.Tnc: 
1930 Market St., Philadelphia, 

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. 

Dept. 200 
Authorized Distributors 

EUREKA, ILL. 

SOLDERAL 
COMPIETE METALSOLOER IR PASTE FOR 
EQUAL TO WIRE OR BAR SOLDER 

Every Eleucal >ai Connection 
ct 

needs 
Solderall for perfect reception 

L.S.BUACH MFG. CO. NEWAROC.N.J. 
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BestoneYóO 
"The `Bestone' Receiver under tests 
conducted by the Radio Editor has 
proven superior in tonal quality to any 
set, commercial or home -made, tested 
under similar conditions. It was note- 
worthy that volume was not sacrificed 
for clarity as is commonly the case." 

New York Telegram -Mail 

"The Aristocrat of Radio" 
In beautiful distinctive cabi- 
net, with built -in loudspeaker 
and battery compartments 

Si 65.00 
$ 115óo 

Write for Particulars 
Manufactured and Guaranteed by 

HENRY HYMAN & COMPANY, INC. 
476 Broadway 212 W. Austin Ave., 
NEW YORK CHICAGO 

Same receiver in other cabi- 
net without loudspeaker 

"The `Bestone' Circuit combines the 
essentials of the ideal radio Receiver 
in an economical, practical combination. 
The outstanding features are its quiet- 
ness of operation without distortion, its 
extreme sensitivity, simplicity of opera- 
tion, faithful reproduction and distance - 
getting qualities." New York World 

Faithfully reproduces the lowest and 
highest tone signals that come in on 

your receiving 
set. Fully guar- 
anteed. Regular 
price $8.50. 
SPECIAL I N - 

T R O D U C- 
TORY PRICE 
WITH COU- 

PON, $4.50, including phone plug. 
.Mon 

Another Edson achievement -the creation of a 
4000-Ohm Edson Super DX Phone enables 
us to make a most unusual offer. 
SPECIAL OFFER: We will allow you $4.00 each on your old headsets 
-regardless of age, make, or condition -to apply on the purchase price of 
from one to four $8.50 Edson Super DX 4000 -Ohm Headsets. YOU 
SAVE $4.00 on each phone ordered by using the Special EXCHANGE 
COUPON below. Limit: four phones to a family at special introductory 
price. Simply mark your name and address plainly on the package contain- 
ing your old headsets and send remittance by Money Order or Registered 
Mail, enclosing coupon below. Act quickly; quantity limited. 

DEALERS: Write for Our 
selling plan. 

wonderful 

Edson Radio Sales Company 
Elmwood, Providence, R. I. 

Special 
EXCHANGE COUPON 

This coupon and your old headsets entitle you 
to an allowance of $4.00 each on from one to 
four 4000 -Ohm Super DX Phones, valued at 
$8.50 each. You pay only $4.50 for each 
phone ordered. 

(RN -11) 
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New Hexagon Shaft 
The Second of Five 
Unique Features 

THE rotor blades, 
stamped with hex- 
agon hole, are 

gripped tightly by the 
hexagon shaft, prevent- 
ing fanning of rotor 
blades. Found in four 
new types - types 3 

(plain) and 4 (all -ver- 
nier), celoron end 
plates; types 5 (plain) 
and 6 (all- vernier), low 
loss -metal end plates. 

4sk to see them 
at your dealer's. 

100% GUARANTEED 

Write for Literature 

U. S. Tool Co., Inc. 
118 Mechanic St., Newark, N. J. 

Mfrs. of special tools, dies, jigs, automatic 
machinery and sub presses. 

Guaranteed 
Radio Tube 

Repairs 
Mail to our nearest office, your burned 
out or broken tube, any type, and we 
will send you a guaranteed R -S -K re- 
paired Cunningham or Radiotron, any 
type you wish, C.O.D., $2.50 each. No 
extra charge for changing type. 
We sell repaired tube for $2.75, if you 
have no burned out one to turn in. 
We ship Parcel Post, C.O.D., 24 -hour 
service. No waiting. 

Our Absolute 
Guarantee 

Every repair is tested and equal to 
new. Try yours for 30 days. If not 
delighted, mail it back, and we will 
replace or refund, provided only that 
you have not burned out the filament. 

Dealers: Write for our proposition. 

THE R -S -K COMPANY 
310 Caxton Building, Cleveland, Ohio 

771 Ellicott Square, Buffalo, N. Y. 
609 Chamber of Commerce, Pittsburgh, Pa. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N. Y. C. 

He so earnestly fixed his learned gaze on 
formulae and antiquated physics that he 
doesn't know enough practically to be aware 
that engineers seek to get as hot water 
as possible. He would not admit that no 
non -condensing engine utilizes the heat en- 
ergy in the steam after it had cooled to 
100 degrees C., nor would he admit that 
if I could save this waste energy in the 
feed water I would gain anything ! Blind. 

"Nor would he admit if you could get 
steam at 100 degrees Centigrade instead of 
cold water to put in your boiler you would 
save aught in fuel!! I was taken com- 
pletely aback by this unexpected objection. 
I might have looked for it from idiots or 
Freshmen (no, only from lunatics), but 
not from a physics professor at Sheff. 

"From him, indeed, I anticipated objec- 
tions, but they were of a more rational and 
tangible order, more practical and of a 
nature such that other minds than his own 
could grasp them, -that the steam wouldn't 
heat fast enough or look into the details 
of pressure and back pressure, results, etc. 
I expected to get soused and chilled with a 
generous application of ice water, but I did 
not expect to hear the professor of Yale, 
as he stolidly grasped a simple formula, to- 
tally foreign to the case, declare that he 
would not look at the part I was speaking 
of or at anything else than his precocious 
formula and deny up and down that energy 
is wasted in exhausted steam ! No wonder 
the natural philosophies of the last genera- 
tion, out of which he never got his nose, 
describe specifically the primeval model of 
Watt's condensing engine. Of all the im- 
practical, stupid arguments I have ever.imag- 
ined a book -learned savant could show an 
inventor, this first experience of mine with 
one far exceeded my imagination. This was 
cold water indeed, but its frigidity was of 
so manifestedly a mistaken nature that it 
possessed little chilling qualities. I soon 
arose to the surface with increased faith 
in my machine and magnified contempt for 
the entirely theoretical man. 

"Wise physicists and savants with their 
formulae may prove a thing absolutely im- 
possible or physically impractical but the 
simple inventor dries their cold water with a 
towel of ingenuity and sponge of dauntless 
perseverance accomplishing their impossi- 
bilities." 

This first year of facing the problems of 
invention taught DeForest two lessons which 
served him well. 

Experience, like knowledge, has value only 
in application. Experience first teaches and 
then teaches avoidance. DeForest seemed 
to know, instinctively, the value of his de- 
feat. His decision to discount the dicta 
of the thoroughly academic man was no 
mere phrase turning. Once privy to the 
actual value of their opinions he committed 
himself to them accordingly. 

Another trait which worked much in his 
favor was inherited from his forefathers. 
It was the dogged tenacity, extreme belief 
in his own work. Work, he knew, accom- 
plished almost everything. 

This idea he carried over into his recrea- 
tion. He was a rugged worker and a player 
of like fashion. Sport for him was indeed 
red- blooded. Taking no part in the regu- 
lar constituted athletics of the school be- 
cause of his meagre time, most of his 
enthusiasm was worked off in celebration of 
the victories of others. Upon the success- 
ful termination of an intercollegiate game 
there was a truly great demonstration. The 
team was usually feasted while the students 
macle merry after their own fashion. The 
accepted custom was the firing of a pyro- 
technic display, the retention of an itinerant 
German street band, a huge bon fire and a 
Gargantuan helping of horseplay as a gar- 
nishment. The horseplay was DeForest's 
own field. As everywhere else, he excelled. 
He wasn't even challenged. 

Radio News for November, .1924 

The new and exquisitely beautiful Spredtop 
ring (sold exclusively by Sweet), is designed to 
give the diamond greater brilliancy and the ap- 
pearance of a much larger stone. The mounting 
is of 18K white gold, beautifully hand carved. 
A wonderful value at $45. Pay by the month. 

Our Challenge price on any diamond 
ring is at least 10 per cent lower than that of 
any other concern, either cash or credit, we will 
gladly refund your payment in full if you return 
the ring within twoweeks. 
Send No Money wene 

d 3,7:7,;11 B 
the Spredtop ring for Free Examina- 
tion. If sacisffed pay only S5.00 down 
and $4.00 a month until the $45.00 
is paid. 
FREE+ Our beautiful new Dia. 

mond,JewelryandGift 
Book showing thousands of won- 
derful gift selections. Write for 
it Today. Address Dept. 534 -S 

THE HOUSE OF QUALITY 
AUTHORIZED CAPITAL S4000,0.00. 

LW. SWEET INC. 
1660 BROADWAY, NEW YORK 

Dept. 
534-S 

"INS -UR- TUBES" 
-give you absolutely 100% protection against 
accidental tube burn- outs.Just connect one to 
each positive "B" battery terminal you use -then experiment all you want to. Regard- 
less of how you may connect your wires or 
how you may "short" your set -you can't 
harm your tubes. 

Terlee "Ins -ur- tubes" are not fuses. They 
don't require replacement. They are con- 
structed with a special resistance winding. 
They're worth many times their price -$1.00 
each. Get them at your dealer's, but accept 
no substitutes. 

New Sodion Tube Hook -Ups 
Step out of the crowd! Use the high efficiency Sodion 
Tubes. But save your time by getting these laboratory - 
tested hook- ups -three blue Prints with all the neces- 
sary details. You'll have a set to be proud ef. Clear 
as a bell and plenty of distance. Get these blue prints 
today at your dealer's. Price 15e set. 

Sales Agents 
Eastern -L. C. Price & Co., Hartford, Conn, 

Central -Charles R. glower, Chicago, Ill. Western- Detach & Company, San Francisco, Calif. 

Terlee Electric & Mfg. Co. 
Dept. A -11, 443 So. Dearborn St. 

CHICAGO, ILL. 
"Makers of Radio's Best for Better Radio Results" 

SUPER -HETERODYNE 
Ultradyne- Haynes Griffin-Render 

Dealers: Send for Discounts 

HUDSON-ROSS 
123 W. Madison St. Chicago 
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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 130 other standard radio 
parts now hear the Federal ironclad performance 
guarantee. 

If you want exceptional tone beauty, selectivity and 
distance range from your pet hook -up, insist that 
each part bear the Federal Guarantee. 

R Book "The Radio Work Bench" aids you 
in avoiding construction pitfalls. Sold by 
Federal dealers -25c- Canada 35r. 

Head 
Telephones 

Look for this sign 

Boston 

New York 

Philadelphia 

Pittsburgh 

Chicago 

San Francisco 

Bridgehurg, Canada 

FEEERAL 
TELEPHONE MANUFACTURING CORP. 

Buffalo, N. Y. 
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DAY-FAN OEM" tY _ :; 

'+ ' i . ...' .. , 
Model OEM-7 

THOUSANDS upon thousands of people T.. , ' % FourTubes498 
who have radio sets are prepared to get I l `. / -- M 7}ImeTubes -90 real enjoyment during the long, cold winter y Model 

evenings just ahead. These people will have 
the benefit of listening in on broadcasting 
stations which will offer a greater variety than tuned. Once you get a station you can always 

get it with the same dial settings as shown in 
ever before. your log book. When you want it again you 

Are YOU prepared to get this enjoyment? simply turn the dials in accordance with your 

The DAY -FAN receiving set, Model OEM, records on this station -and listen in. 

is just the friend you need this winter. It has lfhar little you need to know about the OEM is con - 

thoroughly proven its worth and has made a rained in a small but complete and interesting instruction 

lasting place for itself in hundreds of homes. book sent with each set. 

It 
that 

will enable you to get the best of everything cine Dayton Fan and Motor Company that is "in the air." Manufacturers of High Grade Electrical Equipment 

The OEM comes to you practically already for over 35 Years 
DAYTON OHIO 

ó 
o 

"4 "/O.I.Art4 MICAr/tiróo /eft /../*/41/te. /WArArtIr.s*. Mown/4ArtA. 
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Powerful 
Magnets 

Layer Wound 
and 

Layer Insulated 

Clear Tones and Volume are 
essential to enjoyable 

radio reception 

Sirombergarlson 
Head Sets and Loud Speakers 

are super- sensitive and reproduce 
vocal and instrumental programs with 
naturalness and ample volume over 
long and short distances. 
Their powerful magnets give sensi- 
tivity; the layer wound and layer in- 

sulated coils enable them to 
stand up under high voltages. 

Ask Your Dealer 

STROMBERG -CARLSON 
TELEPHONE MFG. CO. 

1060 University Ave., Rochester, N. Y. 

No. 1 -A 
Loud Speaker 

$17.50 

No. 2 -A 
Head Set 

$5.50 

AMPLER C DENSER 
Greater Range and More 

Power! 
THAT'S what GRID -DENSER 

by a turn of its knob does for 
ANY set. It places at your finger 
tips the exact capacity for greater 
distance, louder and clearer sig- 
nals. 

Men like Cockaday, Haynes. Sleeper. 
Greiff, Crosby and others use and spe- 
cify it in ALL circuits. 

Whether it's the Super -Het, Cocks- 
day. Superdyne, Neutrodyne or any 
other -replace your fixed condensers 
with GRID- DENSERS. What a differ- 
ence. 
In either the .0005 or .001 C 
type with or without grid - .25 
leak clips 

FREE- Hook -up Booklet RN 11 

AMPLER INSTRUMENT LABS. 
68 W. B'way, N. Y. C. 
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If You Are Contemplating Going Into the 
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MANHATTAN RADIO COMPANY 
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On one such occasion- probably the 
crowning incident in a full career of such 
doings -he nearly upset the town. 

It was at the completion of a very signal 
victory. The football team was being 
feasted and the students and muckers (to 
a Yale man all humanity was then divided 
into two classes, viz., students and muck - 
ers) were making merry around an old 
hack driver who was telling the multitude 
of Yale's virtues. 

A huge box of fireworks was sitting at 
the edge of the crowd. DeForest, with 
the help of a few chosen companions -men 
of fitting prowess to associate with him in 
such exploits - obtained the box and selected 
the largest rocket in it. At a convenient 
distance he placed the rocket in the groove of 
a street -car rail, aimed and fired it. 
It proved to be well directed. In less than 
three seconds the hack driver had lost his 
entire audience with the exception of the 
man whose trousers seat stopped the rocket, 
and it is said that this gentleman was not 
particularly interested in the remainder of 
the discourse. 

After enjoying the dumb show made by 
the fellow of the trousers seat in putting 
out the fire in his hip pocket they adjourned 
to other battle scenes. Their next stop 
was the theater. 

Selecting a seat in the midst of a row of 
dignified old ladies and prosperous looking 
men, DeForest, when the moment offered, 
began, stentorian voice, the 'Varsity yell. 
Other students instantly picked it up. There 
was a large bunch of them directly. in front 
of him -he picked a seat behind them pur- 
posely -and they shouted lustily. Thè man- 
agement forced the ushers and the janitor 
into police service and ejected the intruders 
only after the show on the stage had been 
completely stopped. On account of his posi- 
tion among the dignified and prosperous, he 
was the only student in the immediate vicin- 
ity who was not ejected. He had provided 
for this emergency when he selected the 
seat. 

Following this, his gang gathered two or 
three panels of fence and all the loose goods 
boxes about town, took them to a vacant 
lot, picked up a street band on the way, 
and held revel around the open fire to the 
accompaniment of "Bingo Farm." When 
the band became thoroughly winded and 
no more wood could be found, DeForest's 
band of rioters walked about the street sing- 
ing the sagas of their gods of gridiron and 
diamond, the town's people to the contrary 
notwithstanding. 

By the end of the first year he had ob- 
tained the sobriquet, "the homeliest and 
nerviest man in the class." The title stayed 
with him throughout the years at Yale and 
he was so dubbed in the Year Book. 

The summer following Freshman year 
was occupied with waiting on table at 
"Jackson's Restaurant," where he had taken 
his meals during the school term. He also 
continued his work at the psychological 
laboratory and his reading of electricity and 
the Life of Napoleon. He paid for his room 
rent that summer by mowing the lawn of 
Prof. Seymour, on Hillhouse Avenue. Un- 
der- nourishment and over- exertion during 
this first summer vacation at Yale lay the 
foundation for illness the following winter, 
from the effects of which he suffered for 
years after. 

The-second year brought a growth of his 
activities in the school as well as an in- 
crease in his outside scientific work. Shortly 
after Christmas, he was working upon the 
problems of a practical airplane, a double 
mirror illusion, and contemplating methods 
for the transmution of light and heat di- 
rectly into electricity. He was also con- 
tinuing his philosophical research, though his 
line of research did not follow the deeply 
metaphysical lines of the previous year. 
With the constant increase in companion- 
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Proven Beyond 
After years of 
constant research 
work in the radio field, the emi- 
nent radio engineer Mr. J. T. 
Roffy has evolved his final cir- 
cuit for the season that has no 
peer. We, the Stamm -Lawson 
Radio Mfg. Co., builders of the 
Roffy Transformers, under li- 
cense, unhesitatingly recom- 
mend the Super Roffy circuit 
over any other. We have built 
and tried out an innumerable 
number of hook -ups, and found 
none to equal Mr. Roffy's mas- 
terpiece. 
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ROFFY TRANSFORMERS . $6.00 Each 
Absolutely guaranteed 
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out. Light weight. well balanced. 
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wiring. Guaranteed for at least one 
year. ORDER NOW! 

Complete Instructions 
for assembling and blueprints for wiring are included 
with each of our knock -down outfits -we have comnlete 
outfits for whatever circuit You want to build. Instruc- 
tions written so everyone can understand them. No spe- 
cial skill or technical knowledge reouired -a few hours 
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Insure your copy reaching you each month. 
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ship, more human questions presented them- 
selves for solution. Though his circle of 
friends was by no means large, he was nev- 
ertheless beginning to develop into a more 
natural and companionable fellow. With 
the companionship he began to lose some 
of the old detachment, the shyness and nar- 
row religious mindedness of the previous 
year. 

He learned that some of the other stu- 
dents at Sheff. beside himself had that 
exclusive thing called character. There 
bloomed up a sort of discussion club, held 
in the rooms of various men in the group, 
which took up every question pertinent to 
themselves and life, ranging from the na- 
ture of thought to the comparative desira- 
bility of blonde and brunette. 

Through this increase in intercourse with 
his fellows he grew to take a more active 
interest in Yale. He had, of course, always 
admired the University as the foremost of 
the country. With the beginning of this 
new period, however, his practicality-pos- 
sibly his most outstanding characteristic - 
asserted itself and his interest began to 
center itself in the life of himself and those 
around him. 

The Yale Scientific Monthly had just been 
established and was the first to receive his 
attention. A prize contest was offered for 
the best scientific essay of the year and 
DeForest immediately began casting about 
for a subject. And he chose one in accord- 
ance with his law laid down after the K euf- 
fel and Esser incident of the first year. 
He chose Aerial Navigation -certainly a 
subject in which there was ample room for 
"original and constructive thinking." 

With the start of the essay, it was sug- 
gested that he try for a position on the 
editorial board. The idea struck him and 
he broadened his plans accordingly by pre- 
paring notes for the forthcoming issue of 
the monthly, which was just two weeks off. 
He whipped the notes into final shape, sent 
them to the editors and had them in with 
three days to spare. Following this issue 
each month found a contribution from him 
in the editor's basket. 

As usual, his supply of cash ran low. 
The $300 per year scholarship given him 
from the DeForest Fund at the University 
was always spent before it was received, 
and his allowance from home was absurdly 
small. In dire straits he hoped to rehabili- 
tate his supply of capital with this newly 
discovered ability to put science on paper. 
Accordingly, he learned of the work of a 
professor in the physics department who 
had just completed a new machine for intri- 
cate measurements, and upon investigation 
decided it was meat for a particularly sale- 
able article. He began an intricate draw- 
ing of the machine and a long descriptive 
treatise. He completed it and submitted it 
to the professor for his approval. 

The drawing consumed more than twenty 
concentrated hours and the writing about 
twice that much, hours filched from sleep 
as his class -room studies continued to demand 
all his time. The professor had orig- 
inally given his consent for the idea, but 
upon seeing the completed article refused 
permission to DeForest until he had pub- 
lished something on it himself. DeForest's 
wrath knew no bounds. He cussed freely, 
called the professor many hard names, and 
put his manuscript and drawing tenderly 
away for further reference and use, if pos- 
sible. 

His ire arose even further when the pro- 
fessor, on a second request, refused even 
to allow the publication of the article in the 
Sheff. scientific monthly. It was upon this 
that DeForest had based his principal faith 
to election to the editorial board of the 
sheet. Upon the refusal, he saw his dream 
of the position and the money it would pay 
vanish gently from his grasp. Such was 
not the case, however, for he finally took 
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the bull by the horns and sent the banned 
article to the editors, who published it. He 
was elected on the strength of this article 
and of the voluminous notes he had pub- 
lished. 

His new activity among the students and 
their organizations was not limited alone to 
science. He attempted the formation of a 
new club to be devoted to the more serious 
minded students -to those who had, through 
two years of college, shown themselves to 
be men of "character." Here, as ever, he 
was working for an ideal, although a more 
or less narrow one. The club was to be a 
compensating influence for the other secret 
organizations which he classified as "snob- 
bish, money -worshipping groups working 
for their own group usually to the detri- 
ment of Yale and Sheff." He planned that 
this club, which was to be called the "Pipe 
and Cube," would at once be the most ex- 
clusive and democratizing influence in the 
school. 

For the success of this venture he fore- 
went a trio home at Christmas time only 
to have the last of the charter members, 
who had promised him to join, withdraw 
two weeks after the holidays. 

He decided that they were all too conser- 
vative, afraid to break with custom. He 
said they were like all other conservatives, 
whom he characterized as "Adams who 
thought their own epoch was the millenium." 

His constant study (he maintained his 
place among the first five of the class) and 
his continued eating at Jackson's with the 
great amount of outside work, brought him 
down in the spring of 1895 with typhoid 
fever. He was sent to the infirmary, where 
four weeks of convalescence were required 
to put him back at his work. The sickness 
was a direct result of too much work and 
mal- nutrition. 

When he again resumed his regular activi- 
ties he decreased his work, doing only his 
studies, the electricity reading and notes for 
the scientific journal. He completed . the 
essay on Aerial Navigation and submitted 
it. The award was not made until the end 
of the term. 

The summer following his second or 
Junior year at Sheff. was. spent at a summer 
hotel on Block Island. Here the rough 
coarseness of his associates and his preju- 
dices against their habits made the weeks 
exceptionally unpleasant. He did not like his 
working companions and his character 
would not admit his keeping it a secret. 
Tips, however, were fairly good and the 
work was not a great deal harder than he 
was accustomed to, so he felt compensated. 

Labor Day brought his vacation to a fit - 
ing close. Of it he wrote : "I arose early, 
did not - work. Saw the parade, ran to a 
fire, saw a dog fight, followed Primrose and 
West's minstrels and decided when changing 
clothes before dinner that bow ties and pro- 
crastination are the thieves of time." 

With the beginning of his Senior year, he 
threw himself even stronger into his work 
than before. His studies consisted chiefly 
of engineering subjects. He took up in 
detail, the steam engine, stresses and strains, 
calculus, etc. He continued his work on 
electricity, going further into the subject. 
His chief text outside of his prescribed text 
books was a volume by Nicola Tesla. An 
idea as to the nature of his study may be 
found from examination of the sketches, 
in the illustration above and the explanation 
accompanying it : 

I hypothesize," he wrote, "that since the 
electric current is some form of wave mo- 
tion its voltage depends upon the rapidity 
(the number of vibrations per unit of time) 
of its vibrations, while its quantity or am- 

rage depends upon (or is) the amplitude 
of hose vibrations. Thus 1 and 2 

represè lt., the waves of two currents 
of equal amperage but 2 has the higher 
voltage. Three and 4 have the same volt- 
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full charge. 
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turb it. 
5. Dial grounded reducing the body capacity to a 

minimum. 
6. Special dial 2 graduations where ordinarily one. 

Mail Orders Sent Prepaid in U. S. A. 

A. C. HAYDEN RADIO & RESEARCH CO. 
25 E. Battle St., BROCKTON, MASS., U. 5'.. A. 

PATENTS 
C. L. PARKER 
Formerly Mmber 
Examining Cor, 
U.S. Patent Oeffipsce. 
PATENT- LAWYER 

McGill Bldg., Wash., D. C. 

Patents,Trade Marks, Copyrights, Patent Litigation 
Handbook for Inventors, "Protecting, Exploiting 

and Selling Inventions," sent upon request. 

age but 4 has the higher amperage. Six 
exceeds 5 in both volts and amperes. An- 
other theory is that the volts depend upon 
the rapidity of vibration as before, but that 
amperes depend upon the ,number of mole- 
cules that vibrate in the medium. This lat- 
ter explains the phenomena of shunt cir- 
cuits better, apparently, than the former the- 
ory. The number of molecules vibrating 
will be proportional to the conductivity of 
the conductors of the various paths of the 
circuit, while there would be no such con- 
dition in the first theory." Remember that 
at this date the modern nomenclature of 
electrons had not been coined. 

Of Tesla he said, "I admire him greatly. 
His works are the greatest incitors to zeal- 
ous work and study. How I pray that I 
may equal and excel him, that all the settled 
and foregranted beliefs in my genius and 
destiny are not idle visions of conceit. I 
want millions of dollars !" 

Such plaintive appeals to a great Fate 
were common throughout his youth and life 
in Yale. There was little selfishness in the 
plea for money. ' He had never in his life 
had enough for a decent existence. He 
even had to live in rooms without heat 
and study in them during the winter on 
account of lack of funds. Wealth, to him, 
was always a dream, therefore. 

A great deal of his egotism was, largely, 
a shield for the weakness of his position. 
Having naturally great desires and being 
constantly thwarted he was driven to it. 
In moments, such as the one which forced 
the above statement, when he was brought 
face to face with success, the plaintive ap- 
peal for release from his poverty and care- 
ridden life always was evident. 

As the year continued he was forced into 
more and more of the general activities of 
the school. He even paid good money to 
learn dancing! This wa the result of 
many things. Chief among them, a pulchri- 
tudinous blonde second cousin in Boston 
whom he was on the verge of falling in 
love with and whom he invited to his Senior 
Prom. The lessons were devious, according 
to his accounts. And costly. Very. He 
had fully decided that his ideal must be a 
blonde. Why? He gave no reason. 

One significant passage appears in his 
diary during this period, marking what was 
really the first turning of his thoughts 
towards things literary. It records his find - 
ing in the library of the prose tales of Poe, 
and the deep impression then made upon 
his mind by those weird tales of the gro- 
tesque and arabesque. Thereafter Poe 
seized upon DeForest's imagination. He 
read and re -read, mostly during vacation, all 
that Poe wrote, and sought for more. From 
his prose works he turned to Poe's poems. 
He memorized these, poem after poem, until 
by the time he left Yale he knew by heart 
most of the more notable ones. 

This master of poetic description became 
a living ideal for DeForest. He found end- 
less charm and spiritual uplift in these liter- 
ary guilds. He found here, to his joy and 
surprise, a companion soul, a great creator 
of immortal beauty, one who, like himself, 
had lived apart, and had harkened to the 
heart -beat of nature - 
"A wanderer of many -mantled well, 
A dreamer in the moonlight, with his love." 
And Poe opened to him visions of beauty 

and loveliness of expression which had for 
him hitherto not existed, and to which his 
soul responded to its utmost depths. 

DeForest then found what until then was 
all unguessed, that in heart he too was a 
poet, although perforce a mute. Thereafter 
we find from time to time in his diaries 
attempts to give expression to the inspira- 
tion that momentarily sprang up within him. 
He had from boyhood been a true lover of 
Nature. A trip he had made when fourteen 
with his father one summer through Colo- 
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'lhe Complete Efficient 
and Economical Aerial 

Why pay 
'$10.00 or more 
to have an 
aerial spoil the 
appearance of 
your home? 
A n t enella 
eliminates all 
unsightly wir- 
ing, lightning 

arresters, etc., and precludes 
the possibility of dangerous 
grounding on a power line. It 
also stops "canary bird" re- 
radiation from nearby oscillat- 
ing sets interfering. 

ANTENELLA 
is not only a real distance getter but 
also successfully overcomes static an- 
noyances. 

At your dealer, otherwise 
send purchase price and you 
will be supplied postpaid. 

106 Seventh Ave. New York 

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 

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. Electrical 
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. 

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 Can 
270 Ouray Bldg., Washington. ÿ. C. 
Originators of the form ,evidence 

of Conception'." 
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rado had first opened his eyes to the gran- 
deur and sublimity of Nature. He had fallen 
deeply in love with the beauty about New 
Haven, her stately, elm- roofed avenues, the 
charm of Lake Whitney and of East and 
West Rocks. But not until his studies 
of Poe's writings did he attempt to 
describe in pen- pictures the charm and 
beauty of such scenes. Thereafter more and 
more the pages of his diaries are given over 
to such recounting, until after 1900 but little 
else than pen pictures, prose poems, and 
poems in verse, appear. Through all these 
literary studies the influence of Poe is 
plainly evident ; sometimes also that of Rus- 
kin, Tennyson and Emerson, in whose works 
he delved deeply during the latter years of 
his post -graduate work at Yale. But of 
these things more, later on. 

Among other things, he took time to start 
a regular crusade for the installation of the 
honor system in his class. As with a large 
number of his other ventures, he put a great 
amount of work into it without very much 
credit. 

During the last half of senior year he 
took a strong delight in attacking, through 
his position as editorial writer on the sci- 
entific monthly, various affairs and condi- 
tions about the campus which did not please 
him. He brought a sharp tongue and con- 
vincing logic to the columns that demanded 
respect. When sufficient attention was not 
attracted in this manner he resorted to writ- 
ing letters to the editor of the Yale News, 
the daily paper published by the University. 
It was through this medium that he launched 
the agitation for the honor system. 

The final calamitous incident of his youth 
was the death of his father on January 
27, 1896. He received a telegram 
two days before that the elder DeForest 
bad fallen down the stairs at his home and 
suffered a stroke of apoplexy. He lingered 
forty hours and died. It was the supreme 
blow. 

Since his earliest youth DeForest had 
looked to his father as a mentor and friend. 
His grief was great and real and lasted for 
weeks. There was a bleak burial in the 
family burying ground in a wild part of 
western New York State. The funeral was 
indeed a sad one. For more than a month 
afterward DeForest could think of nothing 
else. It was a blight over his Commence- 
ment. 

It was the final great experience which 
brought the crude, self- centered youth, the 
hard- headed, narrow- minded fanatical boy 
to a man's estate. It was the diploma of 
growth. Afterward, nothing could affect 
him greatly; he was a man. 

DeForest had been brought up a "Yale 
man." His father, Henry S. DeForest, Yale 
'57, had taught his two sons from their 
infancy to love and revere Yale College. 
Lee was well familiar at home with his 
father's photograph of the "Old Brick Row," 
and the old dormitory where his father had 
lived, of the stately towers of the Old Li- 
brary. Both boys had early inculcated with- 
in them a determination to go to Yale, to 
be "Yale Men." Consequently, when Lee 
saw this cherished ambition become realiza- 
tion it did not take long for his father's 
teachings of love and reverence for his Alma 
Mater to blossom from the depths of the 
son's soul. Few students at Yale felt greater 
enthusiasm or keener loyalty for the school 

t an did young DeForest. This sentiment, 
this egard, deepened consistently as his 

years t Yale lengthened. Although, as a 
Sheff. ma n at that period, he was deprived 
of his darlin,44 ambition, to live- in a college 
dormitory, an td although on account of his 
poverty and lak of social training he had 
made but few bosom friends, yet, notwith- 
standing, he could frequently be found on 
the old Campus, in the rooms of certain aca- 
demie friends he had made, seated with 
them on the old Yale fence in the glamour 
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by 

Charles R. Leutz 
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and 
Everything of importance relating to 
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Information Service 
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flow 

of a spring evening, or late at night arm in 
arm with one or two cronies, singing the 
old Yale glees in the moonlight. 

And to no son of Yale did these rare 
hours possess a deeper meaning, or grip 
the heart with a more poignant sentiment. 

Thus, when in the spring of his senior 
year his classmates honored DeForest as 
one of their Class Historians, and espe- 
cially with the commission to write the his- 
tory of the Senior Year for the Class Book 
he fell to the task with a keen delight, and 
dipped his pen in the very blood of his 
sentimental heart. - 

Graduation was, of course, the most en- 
joyable incident of his life up to the time. 
There was much merry -making and the nat- 
ural joy of the senior. - It was the realiza- 
tion of his life's_ second great dream. 

Graduation. Yale. Now life and more 
study, and work and success. - 

° 
nama n 1 

The College of the Air 
(Continued from page 677) 

grounds; a discussion of auto, truck and 
tractor troubles, and a dozen other subjects 
are listed. How to keep the baby from 
crying, how to keep your husband from 
growling, how to save your money, your 
strength, how to make dresses and hats look 
like Paris models, -all this will be taught 
any aspiring female who tunes in on Thurs- 
day evening. - On Friday evening the divi- 
sion of General Science will present lectures 
on - public speaking, business English, law, 
sociology, music, chemistry, zoölogy, and 
botany. 

Forty radio courses, embodying the es- 
sentials of that number of college subjects 
of especial interest to farmers, will be broad- 
cast throughout the school year. K. S. A. C. 
is the first institute in the world to offer a 
regular course of systematic instruction by 
radio. 

KSAC are the call letters of the new 
500 -watt station now under construction on 
the college campus. The programs will be 
broadcast on a wave -length of 341 meters. 
School will start promptly at 7 p. m. each 
week night evening. 

A 48 -page radio college catalog which lists 
and describes subjects offered in agriculture, 
engineering, home economics and general sci- 
ence is being distributed by the Extension 
Division. 

The elaborate program launched by the 
college this year is the result of a successful 
experiment conducted along similar lines last 
winter. A 10 -week "College of the Air" 
program, broadcast from a neighboring sta- 
tion by remote control last winter, was 
attended by more than 1,000 regularly en- 
rolled students. Half of this number took 
examinations over their radio work and 
were granted certificates. 

The radio catalog and enrollment blanks 
for the K. S. A. C. radio course may be 
secured by writing the Extension Division, 
Kansas State Agricultural College, Manhat- 
tan, Kansas. 
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Radio m South America 
(Continued from page 686) 

now using 250 watts power in a modified 
DeForest type transmitter, the former 
French 500 -watt set being out of use. 

ARGENTINE REGULATIONS 
Regulations have just been issued in the 

Argentine Republic, making it necessary to 
hold a license for a transmitter (not for 
a receiver). The terms are extremely lib- 
eral, allowing amateurs all waves up to 250 
meters, and power in C.W., I.C.W. and 
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Permanent crystallized finish. 
No batteries necessary. 
Specially constructed adjustable unit with gold 

plated diaphragm. 
Unconditionally guaranteed for one year from 
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LANE 100 Volt 
Non Acid Storage - 

"B" BATTERY 
Makes a wonderful improvement in your radio set. Gives it more life and pep. Makes listening in a real pleasure. Gives a clearer reception than you have ever experienced. Brings in more stations louder and clearer, takes the guessworkout of distance reception. 
Life of Battery Unlimited 
No deterioration - easiest, quickest to charge -will operate a 3 tube set continually for over SO hrs. Ordinary use one to four months without recharging. 

PANEL SWITCHES Gives Instant and Correct Voltage 
A great and necessary improvement on batteries. Gives instantly correct voltage at all times and per- fect reception. Allows for charging in two equal parts. Comes in handsome $2 IM At your dealer's or indestructible case, *0 direct. 110 v. $37.50. 
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LANE MFG. CO.,Dept 10 2941W.LakeSt.,CHI 
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"Always at Your Service" 
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telephony up to 500 watts on plates (200 
watts if within eight miles o f a Government 
station). In spark, up to 500 watts in the 
transformer primary is allowed, but this 
type of station is prohibited within eight 
miles of a Government station. 

A knowledge of the Morse Code at a 
minimum of six words per minute is re- 
quired, together with ability to recognize 
the licensee's own call, SOS, and AS when 
sent at 10 words per minute ; however, 
amateurs are given until the end of 1925 
to comply with this, receiving in the mean- 
time a provisional license. This will un- 
doubtedly lead to an enormous increase in 
the use of telegraphy, whereas at present 
practically only telephony is used. 

No charge is proposed. 
Broadcast stations are given the waves 

between 250 to 275 meters with powers up 
to 500 watts, and 325 to 425 meters with 
higher powers. 

Amateur calls will have the form "DA8," 
this being the new call of the famous 
"CB8" of Bernal, near Buenos Aires, actu- 
ally holder of the world's record distance 
for two -way working. The first letter in- 
dicates the district. 

BROADCAST STATIONS OF 
ARGENTINA 

L O R Sociedad Radio Argentina -Capital. 
L O V Francisco J. Brusa -Corrientes 2037, 

Capital. 
L O W Grand Splendid Theatre -Santa Fe 1860, 

Capital. 
L O R Radio Cultura Av. Alvear y Canning, 

Capital. 
L O Z R. S. A. Actualmente a cargo de la 

Asociacion Argentina de Broadcasting 
-San Martin 329, Capital. 

Experimental Stations 
A 1 Estacion Experimental de la Sociedad Radio 

Telefonica Argentina- Directorio 32, Capital 
C 1 Faculatad de Ciencias Medicas -Calle 

Corboba, Capital. 
C 2 Departamento Nacional de Higiene- Capital. 
C 3 Buque Jenner del Departamento Nacional de 

Higiene- Capital. 

College Education by 
Radio 

By ROSE GERTRUDE KING 
There are many college graduates who 

have taken the greater part of their college 
work in summer school sessions. There are 
many holders of A. B. degrees whose col- 
lege study has consisted mainly of home 
study courses. Soon, however, there may 
be college and university graduates who can 
boast of having received the greater part of 
their college education by radio! 

Already an entirely new term indicative of 
the new method of education has been 
coined, for Columbia University was recently 
referred to as "The University of the Air," 
because of the comprehensive college courses 
now being given via radio by that insti- 
tution. 

Modern universities and colleges, acting on 
the theory that if Mohamet can't come to 
the mountain, the mountain must come to 
Mohamet, have been quick to see that those 
who can not go to college must have college 
brought to them -and that the radio is the 
most effective means of bringing into the 
student's life not only the definite informa- 
tion comprising the college courses, but the 
personality of the professor, and the in- 
tangible but invaluable school spirit. The 
up -to -date college also believes that its duty 
is not alone to the relatively few who can 
attend college, but to all around it, and it 
re',ices in the opportunity radio brings it in 
broadc ., ring information of interest to the 
general p blic, in disseminating ideas help- 
ful to womell in their duties as housewives, 
and to men irk their business or agricultural 
activities. 

Many colleges have their own broadcast 
stations, often under the direction of one of 
the scientific departments of the school. At 
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IT is a pleasure to quote this month 'part of an unbiased report from a 

noted firm of radio merchandisers, who have the reputation of know- 
ing their business thoroughly. 
"I made a personal test of your fine instrument in all of our five business 
places (cities as below) by direct comparison with -(here are mentioned 
14 of the leading instruments on the market today, including some 
which sell at more than three times our price). 
The sets used for testing were: Reinartz 3 tube, Grebe 4 tube, Neutro- 
dyne 5 tube and Superhetrodyne 8 tube. The results follows: 

City Audibility Resonance 
Fenton Excellent Excellent L;ppee tones defective 
Pontiac Fair Good Flat 
Detroit Good Excellent Thin at peak 
Flint Good Excellent Thin at peak 
Lansing E 'seelleut Excellent Straight at curve 

Total percent for your horn -92.60 

Your highest competitive horns rank from total percentages of 42% mini- 
mum to 84.15 maximum. 
Your instrument is easily worth $40.00." 
For the S. D. Radio & Elec. Co. (Signed) F. W. Dobbs, Fenton, Michigan. 

PRICES . . . F. O. B. Factory. 
Reproducer complete in black and gold crocodile finish with (gold plated) 

unit and cord $12.00 

In black satin finish with nickel plated unit and cord 10.00 

Electro- Magnetic unit only (fits almost any horn or phonograph) with cord, 
gold plated $5.00; nickel plated, $4.00 

New Mozart -Radioceive Headset 5.00 

Shipping weight of reproducer, 8 lbs. (approx.) 
Dimensions- Diameter of bell, 12 ". Length and height overall 12 % ". 
No extra batteries required. 

Direct from the factory or through one of our authorized dealers 

Hyperacoustics Percent 
95 
87 
90 
91 
98 

(Radio Division) 
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EVERYTHING IN RADIO 
20% DISCOUNT 

ANY RECEIVING SET 
ANY SET OF PARTS 
ANY ARTICLE OR PART 
ANY HOOK -UP 

Give full details. Say exactly what you want. 
We will send anything G. O. D. - We are 
your servants. 
If you are not certain what you want, give full 
details and results you wish and we will send 
the cheapest part, set of parts or receiving set 
for best results: 
Prices lowest. No order too small or too large. 

MAIL ORDER ONLY 
THE ALL RADIO CO. 

417 North Clark St. Chicago, Illinois 

RADIOd1çé c-eCOMPLETE 
HESE ve he finest long distance seta et the louver pekes in T history. Wonderful new circuit 'that brings amazing results. 

SATISFACTION GUARANTEED. Everything furnished 
with complete sets. There's a set for ever, pocketbook. 

J 
412: á é : Pry ":; , é é :;" a "" $57.9 

11 w-1,121 n. a.r.. , wa $49.1. 
2 é gym, a u., a e.a. , z 2 95 

I °s,s.t,.v...... 
k. Tbe above 3 aeon osn .Iso be furnished for use with "A" storage 

banerr foamed of ark ee9s. 312.00 extr.. 

1 

i. 

, q5 I ñ a.oao....... $19._ 
Li,. sets i o sots without acces,orien. Alan fun hnc of radio se «awl. 

ie 1 avd 2 stags empüfien end por.ble sets. Write for FREE 
ca elogw -don't bay until you see 4. 

THE MELLODYNE RADIO CO., Dept. A drvcwrvnrl. O. ' 
° Write for ree catalo : toda 

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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In She 
Comes! 

'TIP YOUR whisker to 
!L almost any point of an 

NAA Meter tested crystal 
and the full flow of the im- 
pulse instantly hits your 
phone s,clean,clear, steady. 
Reason -no guesswork in 
the test; -every, EVERY 
crystal metentested singly 
by specially made electri- 
cal instruments to a point 
away beyond normal sen- 
sitivity. In addition, the 
Newman -Stern mounting 
is new - patents pending - 
cold assembly, provides 
for refilling, and avoids 
damage to crystal by hot 
alloy; recessed forprotec- 
tion. 

PERFECT FOR 
REFLEX 

At all good jobbers and deal- 
ers, in neat turned wood 
box, 600. If dealer can't 
sdealer'upply, 

s 
order 
name. 

direct and send 

1742 East 12th Street 
Cleveland, Ohio 

Originators of 
tested crystals in 1914, 
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producers. 
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Radio Equip- 
ment in Ohio 
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Don't Be a 
Sickly Grouch! 

Nobody loves a grouch -nobody likes to 
meet him in the street, do business with 
him or have him around. And you can't 
help being a grouch if your internal ma- 
chinery is running wrong if dyspepsia or 
biliousness make your life miserable: if 
headaches and backaches take the tuck 
out of you; if constipatirn is poisoning 
your blood and beclouding your brain. 

GET RID OF YOUR AILMENTS 
YOU are only half a man when you 

stagger along under such handicaps; you 
can't win out, you can't make a success 
of anything; you are bound to be a fail- 
ure -you know it, your wife knows it. and 
all your friends know it. Don't lay it on 
your stomach or liver or lungs -take hold 
of YOURSELF -build yourself up into a 
MAN again: turn over a leaf and live life 
as Nature meant it should be lived. 
STRONGFORTISM Will Show You How 

Send for My New Free Book 
"DO IT WITH MUSCLE" 

Strongfortism. It tells how I became the 
strongest man in the world by practicing it, and how my pupils in every part of 
the world have freed themselves from the 

STRONGFORT handicaps that held them back. and are forging ahead in the world. Send a 10c The Perfect Man 
piece (one dime) to cover postage and packing and I'll mail 
you a copy at once. SEND TODAY. 

LIONEL STRONGFORT 
Physical and Health Specialist over 25 years 

Dept. 1653 Newark, New Jeroey 
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REDUCE BATTERY 
CONSUMPTION 

50% 
INCREASE TONE 

QUALITY 
85% 

MAKE YOUR SET 
TALK 
100% 

With a 

CRYSTECTOR 
$4 

Used instead of detector tube in Neutrodyne 
sets. Gives clearer tone, as it is crystal detec- 
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Antioch College, Yellow Springs, Ohio, 
broadcasting is in charge of Professor 
Frayne, head of the department of physics. 
Purdue University, Lafayette, Indiana, 
broadcasts through its own station WBAA, 
which is in direct charge of Professor R. 
V. Achatz, of the School of Electrical Engi- 
neering, who teaches this subject in which 
several engineers major each year. This sta- 
tion, which has been operating on a 360 
meter wave -length, is being changed to a 
283 meter wave -length, and other changes 
are being made to improve broadcasting 
facilities. Columbia University in New York 
City prefers to do its broadcasting through 
the excellent station WEAF, operated by 
the American Telephone and Telegraph 
Company, and the New York State College 
of Agriculture in Ithaca is taking advantage 
of the nearness of Station WGY, Schenec- 
tady, in charge of the General Electric 
Company. 

Already Columbia University has perfected 
systematic courses of study for its "listen- 
ing" pupils which supplement the radio lec- 
tures with well -planned outlines for home 
study. The tremendous development of 
popularized education of all sorts has led 
some persons to believe that through radio, 
with its vastly greater possibilities along this 
line, learning can be quickly, painlessly and 
effortlessly absorbed, but Columbia students 
who learn by radio are expected to study 
the syllabus of their course, procured upon 
nominal fee, and study it as thoroughly as 
if they were in the classroom. 

Variety of courses and high calibre of 
instructors characterize Columbia radio 
courses. For instance, one of the most 
brilliant and most popular of the younger 
instructors is Hoxie Neal Fairchild, Super- 
visor of Home Study Courses in English, 

. who is giving a radio course of ten twenty - 
minute lectures confined to the work of Rob- 
ert Browning. Unlike many courses which 
attempt to give merely a bird's eye view of 
English literature, or still more ambitiously, 
of world literature, his course proposes 
more than merely an interesting series of 
vague generalities, and limits itself to one 
poet. 

For half an hour each Wednesday night 
Dr. Gardner Murphy, eminent psychologist 
of Columbia University, has been broadcast- 
ing a series of ten lectures on Psychology. 
There is a good deal of "meat" in all of 
Dr. Murphy's lectures, and this series took 
up the origin of modern psychology, going 
back to the work of the great psychologist, 
E. H. Weber, and the experiments of the 
first laboratory for psychology, established 
by Dr. Wendt in 1879, as well as a study 
of the modern trend of psychology. If 
capably handled there is much of real in- 
terest to the general public in psychology, 
and it has the advantage of being a fairly 
new radio topic. A syllabus, giving an out- 
line of the talks, with assignments for read- 
ing and experiments to be done, was issued 
for the benefit of those desiring it by the 
Home Study Division. Letters and tele- 
phone calls from his invisible classroom ex- 
pressed a very decided interest in Dr. Mur- 
phy's lectures. 

Another Columbia radio course, which con- 
cluded August 17, was on the Old Testament 
and was conducted Sunday afternoons at 5 

o'clock by Herbert B. "Howe, Columbia in- 
structor. Mr. Howe received his bachelor's 
and master's degrees from Williams College, 
and his B.D. from the Union Theological 
Seminary. He has held pastorates in Con- 
gregational and Presbyterian churches in 
various pàrts of New England. The ten 
selections from the Old Testament chosen 
for his course show the history of the na- 
tion in its change from wandering tribe to 
settled abode in the Promised Land, the 
perfection of government from the time of 
the judges to the three great kings, the 
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division, foreign oppression, and exile. The 
selections were planned to cover the long 
development of 1,500 years from the primi- 
tive times in the desert to the day when 
Greek culture permeated the Near East and 
even the sacred writings of the Hebrews 
were translated into the Greek tongue. 

Although Antioch College has not given 
definite courses by radio, it has experimented 
very successfully with the popularization of 
scientific questions. Believing that the gen- 
eral public would be more interestedin such 
matters not only if they were presented in 
non -technical language, but also if they were 
given in a conversational manner, the col- 
lege decided to employ the question- and -an- 
swer method instead of the straight lecture, 
and have two professors discuss scientific 
subjects together very informally. 

"For instance," writes Miss F. S. Baker, 
Registrar, "one evening the head of our 
biology department and an instructor in the 
department of chemistry discussed the ques- 
tion, `The Biology of Death' in terns that 
the average layman could understand. The 
chemist asked such questions as any ordinary 
person might ask, and these were answered 
by the biologist." 

For the past three years Purdue Uni- 
versity has used its radio twice each week, 
one night being in charge of the agricultural 
school, and the other the engineers. Al- 
though the agriculturalists give a good share 
of their lectures for the farmer, the poultry- 
man, and the fruit grower, they do not neg- 
lect to include frequent talks of interest to 
the city gardener. The engineers feature 
topics of interest to every one, with a slant 
usually towards a non- technical treatment 
of some engineering problem, particularly 
those affecting the municipalities. That 
valuable contacts with a wider public are 
resulting is shown by the hundreds of let- 
ters received expressing interest in the pro- 
grams, and in many cases, asking for further 
information. After this educational part of 
the program which never lasts more than 
fifteen minutes, results of university games 
are broadcast, and occasionally also events 
on the campus, such as large meetings, boy 
and girl club round -ups, and farmers' short 
courses. 

While Cornell University in Ithaca, New 
York, does not broadcast any lectures, the 
extension department of the State College 
of Agriculture at Cornell co- operates with 
the New York State Farm Bureau Feder- 
ation in broadcasting talks to farmers, each 
organization having two Monday evenings a 
month for its broadcasting. C. E. Ladd is 
director of extension work for the college, 
and E. V. Underwood, secretary of the farm 
bureau. Both organizations broadcast 
through Station WGY, Schenectady. 

Taking up first the programs of the farm 
bureau, the variety of the farm problems 
covered by this organization in its radio 
talks may be best seen by a glance at some 
of the lectures given so far in 1924. Other 
organizations may find some suggested topics 
from among this list. 

Former Congressman Peter G. Ten Eyck 
is among the potables who have recently 
given farm talks for the bureau. He em- 
phasized the fact that the state of New 
York should develop its agriculture to the 
greatest extent possible and realize all the 
means at her command to increase the ratio 
of food production to meet the increasing 
consumption, due to the rapidly growing 
population of the state. 

"New York is now a greater purchaser 
from other states than any in the Union," 
said Mr. Ten Eyck. "We as a state should 
devote our time, attention, and energy to 
fostering that greatest of all industries, the 
agricultural industry, in this state so that we 
can extend and increase our production at 
least in proportion to the increase in con- 
sumption." 

ihk,Farmers' wives, as well as the farmers 
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themselves, are remembered in the broad- 
cast programs of the New_York State Col - 
lege of' Agriculture. Recently Martha Van 
Rensselaer, professor of the school of home 
economics, named - as one of the twelve 
greatest women in the world, appeared on 
a radio program, lecturing on what the col- 
lege is doing to teach better methods of home 
making. 

"Planting Wheat to Avoid the Hessaon 
Fly," was the subject broadcast by Pro- 
fessor C. R. Crosby on September 8, and on 
September 29, Dr. W. I. Myers of the col- 
lege farm management department talked 
on "Farm Credit." Among other interesting 
speeches to be broadcast soon by the col - 
lege is that of Dr. Earl Bates on October 
13, who will have as his subject, "Indian 
Tales and Trails of the Mohawk Valley." 

The college is also broadcasting through 
its weather bureau a special daily weather 
forecast to farmers in eight New York 
counties, in order that they may more safely 
and surely plan harvesting operations. Al- 
bany, - Fulton, Montgomery, Rensselaer, 
Schenectady, Saratoga, Schoharie and Wash-. 
ington are the counties receiving this radio 
service, the other counties having a tele- 
phone relay system whereby they call up 
certain persons who have been designated as 
distributors. 

Weather forecasts are made daily except 
Sunday at 11:45 A. M., Eastern standard 
time, on a wave- length of 380 meters, broad- 
cast, like the other college programs from 
WGY, Schenectady. They follow the gen- 
eral forecasts for New England, New York 
and Eastern Pennsylvania. 

The following are the terms used, and 
their meaning : Fair, part cloudy, cloudy- - 

no rain expected. Rain -general rain o f 
several hours' duration. Clearing -end of 
rainy spell approaching. Showers -rain at 
intervals, probably light. Thunderstorms - 
local storms, but forecaster unable to specify 
exact locality, time, or intensity. 

The forecasts are stated to indicate on a 
scale of 50 (doubtful) to 100 (practically 
certain), the weight which the forecaster 
thinks should be given to the forecast. 
"Strongly indicated" means a weight of 90 
to 100, "indicated" means 70 to 80, and "un- 
settled, probably," means 50 to 60. 

The success of radio educational service 
in general may perhaps be gauged 'by the 
response from the farmers of the state of 
New York to the work of the State Agri- 
cultural College. In a query sent out by 
the college as to whether the farmers wished 
the work continued and how often they 
would like to have the programs presented, 
507 out of the 555 replies showed emphatic 
appreciation of the lectures by representa- 
tives of the college. 

A large majority, 369, thought these pro- 
grams by the college should be given weekly. 
Eight would like broadcasting daily ; 77 
prefer it twice a week ; only 25 think twice 
a month is enough; and but 13 voted for 
only once a month. For the present the 
college expects to hold to the regular sched- 
ule, broadcasting on the second and last Mon- 
days of each month. 

All of this seems to indicate that the pos- 
sibilities of education by radio are just be- 
ginning to be glimpsed. When more col- 
leges awaken to the opportunities offered by 
the radio more and better ways of utilizing 
these vast resources will begin to be dis- 
covered. 

Since many college courses consist en- 
tirely of lectures, with a written examina- 
tion at the end of the term, there is practi- 
callÿ no meeting of the personalities of 
student and professor. In many cases the 
instructor delivers the same lectures term 
after term to students who look to him very 
much like those of preceding years. Nat- 
urally his personality is submerged, his voice 
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monotonous. Radio lecturing being new, and 
his audience unseen and doubtless new, the 
professor's interest is challenged as to the 
personnel of his class; he realizes that he 
must inject personality into his voice to 
make for the absence of personal presence 
and the result is a re- vivified, forceful, hu- 
man lecture. 

With radio giving to universities the whole 
world for a class -room, the universities of 
the future may be much more than secular 
colleges, or endowed universities for the few, 
or state institutions -they will be truly Uni- 
versities of the World! 

TO STUDY RADIO MYSTERIES 
AT SEA 

Radio is coming to play a very important 
part in the plans of the Conference on 
Oceanography called by Secretary of the 
Navy Wilbur to outline a world -wide scien- 
tific study of the seven seas and the air 
above them. Among the many subjects 
tinder consideration by this conference, now 
in session at the Hydrographie Office, Wash- 
ington, D. C., is the improvement of radio 
communication. 

The radio personnel of the committee in- 
cludes Dr. A. H. Taylor of the Navy, Dr. 
Louis Cohen of the Army Signal Corps, 
Dr. Austin of the Bureau of Standards, 
Capt. Ridley McLean, Director of Naval 
Communications, Brig. Gen. C. McK. Saltz- 
man, Chief Signal Officer, and Lt. Col. C. 
A. Seaone, Signal Corps. 

The Naval Hospital Ship Solace, acquired 
during the Spanish- American War, will be 
designated by the Navy as the cruising 
laboratory after she is re- commissioned and 
equipped with the latest radio apparatus. 
The first cruise will probably start in July, 
1925, and will cover the Gulf- Caribbean 
area; later, cruises of the American seien- 
tists or their foreign associates being planned 
to cover all the waters and most of the 
ports of the world. 

The chief aim of the scientists, as far as 
radio is concerned, is to re -route trans- 
oceanic radio traffic where atmospheric dis- 
turbances are found to be detrimental to 
direct transmission. For this reason one of 
the problems is to locate and chart centers 
of static disturbances so that they may be 
avoided in setting up long- distance circuits. 
At the suggestion of Dr. Cohen a special 
investigation will be made of static centers 
both at sea and ashore. He has communi- 
cated with the American Section of the In- 
ternational Radiotelegraphic Union, request- 
ing further co- operation in developing plans 
for collecting the data desired for the solu- 
tion of radio traffic problems. 

It is understood that attention will be 
given to the study of intensities of radio 
signals from high- powered land stations 
when the Solace is at sea, and the co- opera- 
tive efficiency of long- and short -wave trans- 
missions. Although long wave- lengths are 
used for distant transmissions today, there 
is a tendency toward the use of short 
waves, which may be found more efficient 
and less expensive. 

When the Solace sails next summer she 
will carry the best possible radio equipment 
and a modern sonic depth finding and rang- 
ing apparatus. She will be equipped for 
transmission and reception of radio waves 
through the air, the earth and water. The 
propagation of radio waves under the water 
will be a special problem to be worked out 
with the aid of some naval submarines. 
Even the transmission of radio impulses 
through the solid earth will be investigated, 
for scientists are anxious to ascertain 
whether radio waves pass through certain 
geological structures or around them. The 
projection of radio waves directionally by a 
process of focusing the transmitting antenna 
will also be studied in the desire to estab- 
lish a radio beam, like that of a searchlight, 
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With the clock in his panel Mr. Kent checks time with the Government signals from Arlington 
and keeps track of broadcasting schedule. Note the beautiful finish of the Celoron panel. 

What Kent says about Panels 
Albert Kent builds his own sets. 

He uses instruments of the highest 
quality. He has found that it does 
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old radio panel. He writes: 
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in place of the ordinary spherical or broad- 
cast method. The Naval radio compass used 
over limited distances for finding directions 
and locating a vessel by aid of land sta- 
tions, it is hoped can be improved and its 
range extended if a directional beam effect 
can be secured. Such an improvement to the 
radio compass might make it possible for 
vessels crossing the Atlantic to navigate 
solely with their aid, eliminating the use of 
astronomical observations. 

The co- operation of the Bureau of Stand- 
ards experts and other American scientific 
radio investigators is assured, as well as that 
of Senatore Marconi. Powerful radio sta- 
tions such as Nauen, Germany, and Eiffel 
Tower in Paris, will assist. 

Once the vessel gets under way at sea, 
Naval experts say, the public is assured of 
being kept posted on its activities and the 
interesting discoveries as they are made, for 
she will be equipped for broadcasting, and 
is expected to report daily on the progress 
of her investigations. Radio talks on vari- 
ous phases of the work by the several ex- 
perts aboard may prove unique in the annals 
of radio broadcasting and of scientific inves- 
tigations. 

COMES THE RADIO 'CRITIC 
It may not behoove a radio writer to criti- 

cize the radio critic, but it is a new vocation 
and someone should do it. 

Readers of radio columns have, no doubt, 
noticed a new type of writer has come into 
the radio field -the radio critic, or better, 
the radio broadcast critic. There are such 
men in New York, Boston, Brooklyn, New- 
ark, and Washington, at present. They call 
their comments by various names indicating 
the nature of their effusions, some of which 
are good and some of which are not fair 
to the broadcasters. Some are well written 
and some are not. 

Since the radio critic is in a unique posi- 
tion, the nearest comparison perhaps is with 
the activities of the dramatic critic. The 
latter's qualifications include a knowledge of 
draina, history, literature, stage history, and 
probably music. He must possess a good 
background, gained solely by experience, a 
large acquaintance with actors ; be a judge 
of dramatic ability and possibilities. He 
should understand human nature and be 
sensible to the many emotions portrayed 
on the stage, analyzing and interpreting 
them and the plays he sees for his public. 
He doesn't have to be an author, an actor, 
a scenic artist or a stage hand. Usually 
a theatrical critic is a trained student of the 
dramatic art. 

It would be better, probably, if the radio 
critic were not a radio expert, operator or 
writer, for he need not comment on poor 
transmission or radio mechanics; the listener 
knows as well as anyone, how the stuff 
comes in. The radio critic, in the opinion 
of experienced listeners, should comment on 
the entertainment and the artists, comparing 
their selections and their abilities with others 
of known standards, both at home and 
abroad. At present, these critics stick pretty 
closely to home stations, knocking perform- 
ers and their efforts, sometimes in anticipa- 
tion of the actual renditions. Most critics 
listen in and then write their comments, 
but all should do so. Eventually they will 
have to follow this practice, like their dra- 
matic brothers. 

It would be difficult to find finished radio 
critics immediately -they must be trained. 
Broadcasting history must be made to estab- 
lish standards of performance. However, 
it is questionable, in the minds of some fans 
and writers, whether the critic of the enter- 
tainment on the air should know anything 
about radio at all. Ideally, they believe 
he should be a student of drama, music 
and human nature. And, most important, he 
should study station programs, performers 
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Positive 
Contact 
Always 
Maintained 

PolyP1, 
The tension slot, a big feature of 
POLYPLUG, permits the phone cords 
to be pulled and jarred without the 
slightest disturbance to the contact. 
Eliminates every inconvenience so 
annoying in the operation of the un- 
satisfactory screw type plug. 

No necessity to take POLYPLUG 
apart -not a single screw to tighten. 

At your dealers or sent postpaid 7 % ^ 
on receipt of purchase price. J (i 

"worth it" 

,(r Polymet Mfg. Corp. 
70 -74 Lafayette Street 

New York City 

APEX VERNIER DIAL 
Do not bother with geared condensers, requiring many 
holes in the panel and careful lineup of pinion shafts, 
when this marvelous instrument provides the fine ad- 
justment for tuning in distant stations. Ratio 10 to 1- 
quickly applied to any shaft. For sale by all good radio 
dealers. If unable to obtain, fill in coupon and enclose 
$2.50 for nickel finish or $3.50 for Gold Plated finish. 

autrelawra.rr,.r,rNausaan 
NSF 

Coast to coast on an 18 inch loop 
ASSEMBLE YOUR OWN 

7 TUBE SUPER -HETERODYNE 
-on a 7 x 18 panel in three hours, $97.50 buys the 
parts complete, including drilled and engraved panels, 
condensers, sockets, transformers, dials, connecting plugs, 
cables, etc. with drawings, diagrams and instructions. 
Price of cabinets to fit -furnished on applications. If 
your dealer cannot supply these parts for this complete 
Microdyne Radio Set, fill in coupon, mail check or 
money order and send dealer's name. 
APEX ELECTRIC MFG. CO. 
Dept. 1106, 1410 W. 59th Street, Chicago 

Gentlemen: -Enclosed find $ for which 
send me 
Name 
Street 
City State 
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and their selections, making comparisons 
with broadcasts within range of his read- 
ers' sets. Necessarily, he must have the 
best receiving set possible, in order that he 
may pick up distant stations, eliminating 
local interference. Unfortunately, so far, 
few radio critics are provided with good 
sets. 

Experience alone and a good memory will 
serve him in writing in advance of the 
features offered the listeners ; here a daily 
study of programs is required, and a knowl- 
edge of artists' past performances is of 
great advantage. He can sell the good 
performers to his readers, pointing out the 
selections likely to be good or of exceptional 
interest. This will save time and insure a 
good evening. The regular listener -in will 
appreciate early tips on the best offerings 
to come, as well as comments on past per- 
formances, which he can check against his 
own impressions. Constructive criticism is 
what most of the broadcast listeners want, 
with advance news on coming events or 
entertainment. 

The critic must bear in mind one thing, 
at least for the present ; only a few sta- 
tions are employing paid or professional tal- 
ent, most of them are using volunteer artists 
and many amateur performers. The com- 
parison of stations in the two classes isn't 
fair. Imagine comparing two vaudeville 
houses, one of which employs professionals 
and the other depends upon amateurs. An- 
other thing is the use of copyright music, 
which some stations are not able to trans- 
mit, for one reason or another, although an 
adjustment in this matter is anticipated. 
This restriction naturally limits selections at 
many stations, giving others a great ad- 
vantage. 

BROADCASTING DEVELOPING IN 
GERMANY 

Germany's broadcasting system is gradu- 
ally expanding and will soon include nine 
high -powered stations so located as to guar- 
antee uniform reception in all parts of the 
country. The radius of the central stations 
will be increased eventually through inter- 
mediate broadcasters established in areas 
where the central stations are not heard 
properly. 

The recently completed station at Stutt- 
gart, which operated daily to a distance of 
150 kilometers on a 437 meter wave, like 
the other six major broadcast stations, is 
owned and operated by the Federal Tele- 
graph Administration, which collects a fee 
of two marks per month from subscribers 
through the post office. Stuttgart is not 
only heard all over Germany, but in Eng- 
land, Sweden, Norway, Denmark, Holland, 
Austria and Switzerland, when weather con- 
ditions are good. The other operating sta- 
tions are in Berlin, Breslau, Frankfurt, 
Hamburg, Leipzig and Munich. Koenigsberg 
and Munster have stations nearly completed. 

Regulations in Germany are stricter than 
in this country and American fans may be 
surprised to learn that even receiving set 
owners must secure licenses from local post- 
men and pay in advance for broadcast pro- 
grams. Of course all transmitting sets are 
licensed and subject to confiscation for 
breaches of regulations ; houses may be 
searched without warrants if owners are 
suspected of breaking rules or conducting 
unauthorized communication. Native sons 
have little difficulty in securing a listening - 
in license, but foreigners are required to 
register and provide identification, and their 
countries must grant reciprocal privileges. 
France is not among the nations listed, whose 
citizens are eligible to secure receiving per- 
mits. Some leniency is granted for portable 
sets, and, with permission of the police, an 
antenna may be strung from a telegraph 
pole, if costs are paid, which is a conces- 
sion American fans would enjoy. Owners 
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CICO BAKELITE JACK 
No soldering necessary. 
Connections made to neat binding posts. 
Moulded completely from bakelite. 
No metal in frame. 
Short springs of special phosphor bronze. 
Sterling silver contact points. 

No. 30- Single circuit open ...$ 80 
No. 31- Single circuit closed . 85 
No. 32- Double circuit 90 
No. 33 -"A" Battery Switch. 90 

RADIO PRODUCTS are 

UNQUALFIEDLY GUARANTEED 
AGAINST ALL DEFECTS 

Look for the Distinctive GREEN CICO BOX 

CONSOLIDATED INSTRUMENT CO. OF AMERICA, INC. 
41 East 42nd Street, New York, N. Y. 

CICO 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. 

Bakelite body. Metal parts 
nickle- plated. 

Takes all tips. Price 75c. 

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. 
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FROM FACTORY TO USER 
High Grade Radio Cabinets sturdy built and fine look- 
ing. Built from select genuine black walnut or birch. 
Elegantly finished. Tbps on all cabinets hinged. 
Fronts of cabinets are rabbeted to take panel. Walnut 
cabinets have continuous piano hinges and lid holders. 
Birch cabinets have regular hinges. (No lid holders). 
Walnut cabinets finished in French walnut. Birch cabi- 
nets finished in Adam brown mahogany. (Panel not in- 
cluded). Money back if not satisfied. 

DeLuxe Monarch 
For Birch Black Black 

Panel Deep No Base Walnut Walnut 
6x 7 7" $1.75 $3.75 $4.40 
6x10!/2 7" 2.25 4.65 5.35 
6x14 7" 2.75 5.45 6.20 
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 10.00 
7x30 7" 6.00 10.00 11.00 
7x24 10" 5.60 9.25 10.00 
7x26 10" 6.25 9.80 10.50 
7x27 10" 6.50 10.75 1 1.50 
7x28 10" 6.75 11.50 12.00 
7x30 10" 7.00 12.00 12.50 
8x40 8" 6.00 1 1.50 12.50 
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.O.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. 
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Exclusive improvements make it 
superior in performance. 
SUPERSENSITIVE STETHOSCOPE 
ATTACHMENT eliminates the use of 
head phones. 

ONE -PIECE HORN,SILVER PLATED 
METAL PARTS. Best workmanship and 
beautiful gray crystalline finish throughout. 
Tuning in with Stethoscope in ears, then 
one turn on lever cuts off Stethoscope 
and operates the horn. No plugging in 
and out of Radio Set. Lever Controls 
Sound Volume. 

Model H -8 with smaller straight horn. 
with one set of Stethoscope, $18.50. 
Extra Stethoscope Sets, $1.50 each. 

DUAL LOUD SPEAKER CO. 
210 West 54th Street 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. 

of -hotels and exhibitors must pay 30 marks 
a month for the privilege of furnishing 
guests entertainment. 

The government is generous in one other 
respect ; fees may be waived in the case of 
war cripples, and blind persons, who cannot 
attend public performances or are poor. 
Hospitals and homes for the ill and infirm 
are exempt from broadcast and license fees, 
while scientists and investigators, co- operat- 
ing with the radio broadcasters, may be 
excused from paying radio taxes. 

Detector and audio receivers may only be 
used on wave -lengths between 250 and 700 
meters, the main broadcast band being from 
392 to 485 meters. Radiating and oscillat- 
ing sets are forbidden. As the Germans put 
it, "Receivers fitted with audion must be 
so constructed that they do not swing even 
if the tension is increased." 

GOVERNMENT RADIO COMMIT- 
TEE WORKING OUT PLANS 

Co- operating with the Department of 
Commerce the Inter -Department Radio Ad- 
visory Committee met on August 28 and 
outlined recommendations to be studied by 
special sub -committees of Governmental ex- 
perts for submission as advice to the Gov- 
ernment representatives designated on the 
Radio Conference Committee. 

Their recommendations formed three main 
groups, covering a revision of wave -length 
allocation, broadcasting and reduction of in- 
terference. Under broadcasting the necessity 
of revising the class requirements and the 
elimination of Class C stations was noted. 
The encouragement of high -grade programs 
is sought through interconnection of stations 
by wire and radio. The subject of maxi- 
mum power for broadcasters in populous 
centers will be investigated, and it may be 
suggested that these stations be transferred 
elsewhere. This subject is akin to another 
which aims to limit the number of stations in 
a certain locality as part of the zoning plan. 
The extent to which time division should be 
required is another problem under consid- 
eration. Representatives of the War, Navy, 
Commerce, Agricultural Departments and 
Shipping Board will serve in these investiga- 
tions. 

The Advisory Committee is having pre- 
pared a list of government and commercial 
stations, including broadcasters, arranged in 
the order of their frequencies or wave- 
lengths, with a condensed table showing the 
number of assignments in each wave band. 

WHAT RADIO HAS DONE FOR 
THE CRIPPLE 

That radio has proved a boon to the crip- 
ple is acknowledged by Miss Sylvia Harris, 
head of the employment department of the 
Institute for Crippled and Disabled Men, 
245 East 23rd Street, New York City. 

"We have placed more than 50 crippled 
boys in radio assembly work in the past 
few months," said Miss Harris. "This is 
distinctly a seated trade and as such is ideal 
for the man who is crippled from the waist 
down. Two capable hands are all that is 
needed, and it has been found that crippled 
men are more satisfactory in this kind of 
exacting work than the average able bodied 
man of the same mechanical ability. 

"Michael Winburn is a good example of 
what radio has done for the cripple. His 
background was that of the average un- 
skilled workman. With his left leg corn- 
pletely paralyzed, and his general health 
undermined by the effects of a bad heart, 
it looked for a time as though Michael's 
home would be broken up. His wife was 
too ill to work, and besides there was a 
small child who had to be cared for. For 
three years Michael tried to secure work. 
Once he found a job that lasted for two 
months. Several others lasted for much 
shorter periods. Finally he applied to the 
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How to Q, 
Locate 

Troubles in 
Your 

Radio Set 
When something happens to their 

Radio Set five people out of ten do not 
know what to do. CONSRAD has a 
book that tells you what to look for, 
just as the Auto instruction book tells 
you how to locate troubles in your car. 
How to test the batteries to see if they 
are fully charged, how to trace all leads 
to and from the batteries, how to lo- 
cate faults in the Radio frequency and 
Audio frequency circuits, etc. 

The book is complete in that it 
takes every step in the modern radio 

receiving sets and outlines what pos- 
sibly might happen to each. 

Contains 52 pages, finely printed, 
complete with pictures and charts, 
bound with extra -heavy cardboard 
cover printed in two colors. Buy a 
copy today for emergency. 

AT ALL 
RELIABLE 

RADIO 
and NEWS 
DEALERS 

HOW TO (KATE 
TROUBLES IN 
YOUR RADIO SET 

YORK CITV 

BOOK 
No. 12 
How to 
Locate 
Troubles 
in Your 
Radio 
Set 

E.LCompanyG 
CONSRAD -Selling Agents 

233 FULTON STREET, 
NEW YORK CITY 

SUPERTRON 
A GOOD TUBE 

ALL TYPES $4.00 
All Good Dealers Sell Supertrons 

VICTOR RADIO MFG. CO., 32 Union Sq., N. Y. C. 

RADIO HORN 
exactly like picture. made 
of heavy place cardboard. 
sent Complete, ready to 
glue together for 50c. Just 
the thing to use in a cabi- 
net. Improved Radio Lee 
Book, 25c. A log book and two horns 
(one for each receiver) for only $1.00. 

FOX MANUFACTURING CO., DEPT. B 
247 So. Broadway, Los Angeles, Calif. 

REFLEX- 
Er]la -Acme- Harkness 

Dealers: Send for Discounts 

HUDSON- ROSS 
123 W Madison St. Chicago 
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Institute employment bureau and was placed 
in radio assembly work. This was during 
December. The wage to start with was 
$18.60. Recently his wife cal:ed to say 
that Michael, in two months' time, has not 
only been promoted to the position of fore- 
man, but that his salary has been increased 
to $29.50. 

"Roland Wells had even a greater handi- 
cap to start with than did Winburn. One 
of his legs was amputated at the knee - 
the other was totally paralyzed. Unable to 
get about, except with the aid of two 
crutches, it looked as though he would have 
to spend the rest of his life dependent upon 
public support." 

It was on May 12, last year, that Miss 
Harris found a job for Roland. A room 
was secured for him across the street from 
his work. After three months, Roland w.s 
made supervisor of the bench, and after 
nine months he was given complete charge 
of all assembly work. 

It took Alfred Webb ten minutes to say 
"good morning." And after he finished you 
wished he had said "goodbye" instead. There 
was something unattractive about him -an 
utter lack of dash and spirit that to the 
casual observer seemed unforgivable. Was 
it the boy's fault that he was born this 
way -with his both legs paralyzed, and an 
impediment in his speech? His family was 
tolerant rather than kind, and in school it 
was exactly the same. 

Last September the Institute found him 
a job in radio assembly work at $15 a week, 
and after six months his employers look 
upon him as one of their most capable 
workers. 

Financial independence is the thing Andy 
Herman, another leg cripple, achieved 
through radio assembly work. He now has 
a business of his own. 

HOOVER WANTS NATIONAL 
BROADCASTING NET- INTER- 
CONNECTION.FOR NATIONAL 

AFFAIRS 
Secretary Hoover believes it is important, 

so that all may keep posted on national 
affairs, that the whole country be connected 
by radio and wires. The connecting of 
broadcasters into chains was one of the most 
important questions raised during the Con- 
ference September 30. 

Discussing the radio sessions over which 
he presided, Secretary Hoover said that 
the big question was the interconnection 
of broadcast stations in every city with bet- 
ter organization. Through the co- operation 
of the broadcasters with the American Tele- 
phone and Telegraph Co., he said the east- 
ern half of the nation, was well served 
when events of importance were broadcast, 
but added that some parts of the country 
were not yet reached and that therefore the 
citizens might be said not to participate in 
national affairs. "It is important to have 
the whole country connected for events of 
general importance," he declared. "Real pub- 
lic service," he explained, "lies within the 
power of local broadcasters in all states." 

At present the situation falls considerably 
short of Secretary Hoover's ideal, due, as 
he pointed out, to lack of complete co- opera- 
tion between the transmitting stations and 
the companies controlling the telephone and 
telegraph wires, and the necessary expense 
involved. Today several high powered 
broadcast stations are spanning the country, 
with listeners in many cities, but this does 
not meet the rigid requirements set up by 
Mr. Hoover, who has long been held the 
friend of the radio public. He wants an 
efficient station in every town so as to 
insure the owners of crystal sets at least 
a "silent part" in country -wide activities. 
Every local station must be efficient, and 
capable of being linked into a national net 
for the dissemination of important commu- 
nications and the diffusion of official pro- 
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The NEW Easy Way to p 
Build and Re -build Sets . 

ONE UNIT -the De Roy Phusiform- 
er- instead of condensers, couplers, 
radio frequency transformers and 

variometers requiring involved wiring and 
complicated tuning. Increasing the power 
of your set, or changing your hookup is 
simply a matter of adding more De Roy 
Phusiformer Units to the circuit. The 
De Roy Phusifornfer consists of a tele- 
scoping series of coils lying in a non - 
inductive field. Far more sensitive than 
the instruments it displaces -bringing in 
programs from great distances surprising- 
ly clear and loud. Selects with positive- 
ness. Permits "logging" of stations. Ab- 
solutely NO distortion, radiation or 
oscillation! 

P Complete with o( rice Bakelite Dial 

How to Buy DeRoy "No Los" 
PHUSIFORMERS 

This new radio unit is so revolutionary and the demand already 
so great that we naturally have not been able to supply all radio 
dealers. Therefore, do not give up the idea simply because you 
cannot buy it locally. Just send us your money -order and we 
will fill your order direct. Be sure to mention dealer's name. 
Satisfaction guaranteed. 

Write for Literature -mentioning the name of your dealer 

Watch for Announcement of the New DeRoy "No -Los" 
Phusiformer Receiver 

If your dealer doesn't carry the DeRoy Phusiformer .ce,rd Nine Dollars direct 

DE ROY RADIO CORPORATION 
280 -286 Plane St., Newark, N.J. 

Main Storage 
"B" Batteries 

Soon save their cost. They improve reception, 
and are more satisfactory. Rechargeable at 
home from house current. Now available in 
rubber trays, at no extra cost. Write today. 
Dealers get our proposition, best ever. 

MAIN RADIO BATTERIES 
7016 Euclid Ave., Cleveland, O. 

List on Re,purst. 
GEORGE EATON 

1915 S. Twelfth St.. Phila. 

NAVY CN113 
Receiving set 300- 2500x1 
Tones DX - Broadcast. 
Ships and Arcs. Termi- 
nals for Attachment of 
Auction. Crystal Deter - 
tor on Panel size 7 "x 
17 "x5 ". Cost $150 Price 
postpaid $21.50 

pATENTS 
1f you have ass invention and desire to secure a patent. send for our Free Guide nook. HOW TO 
GET YOUR PATENT. Tells our Terms. Alethods 

etc. Send model or sketch and description for our opinion 
of its patentable nature. 

RANDOLPH & CO. 
Dept. 459 Washington, D. C. 
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Std 
KITandarS 

ULTRADYNE Kit containing, 1 type "A" Ultraformer, 3 type 'B" ultraformers, 1 tuning coil, i oscillator coil. 4 matched -fix- ed condensers $26.00 Instruction Book 
- .50 

SHAMROCK 2 tube REFLEX Fit, com- plete parts ready for assembling $35.00 
FADA Knockdown N EUT RODYNE Receiv- er Rit No. 167A, complete parts including panel and instructions for assembling $65.60 
WORKRITE NEUTRODYNE Kit, complete 
Parts including panel and instructions $70.00 
ERLA 3.tube DUO- REFLEX Rit, complete parts ready for assembling $49.36 
FRESHMAN MASTERPIECE -the' -new. "tuned Radio i recluency set." (A con- structed set -not a Kit.) $60.00 
ATWATER KENT receiving set. the new Model No. 20 $100.00 
CENWIN COCKADAY Unit (with A. B. 
C and D coils), double silk covered wire for 5 tube set $5.50 

We allow o07 cash discount 
off above /0 list prices 

when cash accompanies order. 
Remit by Post Office or Express money order payable to us New York City. Mer- chandise sent Parcel Post or Express, ship- ping charges collect. 
NOTE -The Durell Buying Service can obtain for you practically any Radio Equipment. 

THE DURELL 
COMPANY 
98 PARK PL 

NY.C. 

Set -O-Six 
Radio 
Socket 
Wr ench 

$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 cannot supply you 
order from us 

THE PERRY -FAY COMPANY 
Screw Machine Products 

ELYRIA, OHIO 

3 IN 1 
Amplifying Unit 

$7.00 
Transformer, Rheostat and Socket 
All in one, completely wired, ready to mount 

on panel, dial included. 
Same unit without transformer $2.50 

Simplest - Cheapest 
method for amplifying your present set or for con- 
struction of a one to five tube set receiver. Blue- 
print showing how to build five -tube neutrodyne 
using these units 50c. 

Discount to dealers and builders. 

Wm. A. Welty & Co. 
36 So. State St. Dept. lo Chicago 

nouncements, before this exponent of the 
radio communication is satisfied. 

A glance at his proclamation for the Third 
National Radio Conference will show, from 
the very subjects to be discussed, that his 
aims for this country's communication sys- 
tem are indeed high. Among the subjects 
to be studied and analyzed by representa- 
tives of all the phases of the radio art are : 

Classification of 'stations and wave -lengths, 
interconnection, elimination of smaller and 
inefficient stations, reduction of interference, 
and relations between the government and 
commercial stations. 

About thirty official representatives from 
the several interests including the industry, 
operators, amateurs, broadcasters, listeners, 
government and marine services will be an- 
nounced as soon as their organizations pre- 
sent the names to the Secretary. This body 
will constitute the active committee. In all 
probability the committee will be organized 
into several sub -committees for better hand- 
ling specific questions. Mr. Hoover aims 
to have the committee representative of 
every active part of the radio art and in- 
dustry ; from engineers to the lay listeners, 
all will have a voice. The public manifest- 
ing interest will also be admitted to the 
general sessions, it is stated. Although the 
litt of invitations sent to organizations has 
not been made public- it is understood that 
such organizations as the following are in- 
cluded : The Radio Corporation, American 
Tel. & Tel. Co., marine radio operating 
companies, American Radio Relay League, 
the electrical and radio engineering asso- 
ciations, and the broadcast organizations. 
Each Radio District Supervisor has been 
requested to call a meeting of the broad- 
casters in his section for the selection of a 
local representative, and the radio maga- 
zines, at a recent meeting in New York were 
to select their delegate. 

The most astounding thing is that the 
suggestion of the past two conferences and 
the resultant regulations of the Department, 
were practically all accepted voluntarily by 
the radio world at large. In the absence 
of adequate legislation on radio and the 
growing congestion of the ether, there was 
nothing for the Commerce Head, under 
whose direction the regulation of matters 
radio falls, to do but place his problems 
before another representative conference 
asking for further recommendations, which 
are likely to operate more efficiently, per- 
haps, than inflexible laws and regulations 
laid down by an unsympathetic and poorly 
informed Congress. 

PARAGUAYAN SEEKS RADIO 
RIGHTS 

Eduardo Rojas & Cie., of Asuncion, Para- 
guay, is seeking exclusive rights to import 
free of duty and sell radio transmitting and 
receiving apparatus in Paraguay for a period 
of five years. The company promises to in- 
stall at Asuncion, Villarica and in Concep- 
cion, radiophone transmitters of sufficient 
strength to communicate with stations out- 
side the country, particularly Buenos Aires. 
The organizers to be known as Radio -Cul- 
tura Paraguay, would also provide the Gov- 
ernment with 14 receiving sets, and build a 
factory for manufacturing radio apparatus 
and accessories. They also promise to per - 
mit Government transmission on certain 
hours daily and in emergencies. " The pro - 
jector of the plan already has received cer- 
tain equipment from the United States. 

NAVY'S SHORT WAVES SPAN 
CONTINENT AND REACH 

BRAZIL 
Dr. A. H. Taylor of the Navy Research 

Laboratory, who has been experimenting with 
transmission, recently spanned the continent 
with a 54 -meter wave. A few days after 
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Give 
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There is nothing more important than a 
good socket. Leaks, poor contact, etc., 
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Pioneer -Socket 
Moulded in our factory from genuine 
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special side contact springs assure clean 
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Our Tubes are made in all types - 
201A, 200, WD -12, WD -11, 199, etc. 
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this achievement, the head of the Naval radio 
research work was surprised to get a letter 
from Rio de Janeiro, stating that his 54- 
meter transmitter at Bellevue had been heard 
also in that distant city. 

This last report is especially interesting 
as the distance is 4,780 miles over land and 
sea, and difficulty has frequently been found 
in getting radio messages over the part of 
South America which projects eastward into 
the Atlantic. The report from the fan in 
Rio, whose name is Lacombe, stated that 
at 11 P. M. on July 1st, 3rd, and 5th, he 
heard the special short wave set from Belle- 
vue, D. C. distinctly. 

On the West Coast, it was an amateur 
by the name of Stanley T. Runyon, operator 
of station 6AGE, who reported the recep- 
tion of Dr. Taylor's transmissions on July 
14th. 

These confirmations that short -wave trans- 
missions are reliable for long distances comes 
as an inducement to amateurs to try out the 
lower wave -lengths, especially since the De- 
partment of Commerce has just opened sev- 
eral bands for their use below 200 meters. 
One of the bands includes the wave -length 
used by the Naval expert. 

Dr. Taylor transmits on 54 meters on 
Monday, Wednesday and Friday nights at 
8, 9, 10 and 11, and at half past these hours, 
on 100 meters, so that all amateurs have an 
opportunity to test their receivers for the 
lower wave -lengths. 

TRAFFIC SPED UP BY AUTO- 
MATIC TRANSMISSION AND 

RECEPTION 
While the Naval Radio Central at Wash- 

ington was testing out reception from San 
Diego, California, with the Creed Automatic 
Recorder at the rate of 40 words per minute, 
one of the radiomen on watch also copied 
the West Coast station with a perfect score. 
Some of the radio gobs immediately asked 
what was the use of the automatic recorder? 
The reply was that this test was only a 
preliminary one; the Communication Office 
is planning to run the speed up to 100 words 
per minute or over, when installations, in- 
cluding relays, are tuned up properly and 
actual high -speed transmission is practical. 

The central office of the Navy is making 
efforts to speed up its traffic, and hopes 
eventually to clear all transcontinental mat- 
ter in an hour or two each day, which can 
probably be done if the high -speed tests work 
out satisfactorily. 

On June 19th, 10,350 words were trans- 
mitted from Radio Central in the Navy 
Building at Washington in six hours and 
thirty minutes. This was an average of 28 
words per minute and is a record for the 
office, that is, by manual sending. 

On another day, during twenty -four hours 
the Army and Navy operators in Washing- 
ton cleared 29,408 words, not counting head- 
ings to messages, on three transmitters. 

"KILKENNY" HAS EFFICIENT 
RADIO 

The Department of Commerce motor 
patrol boat Kilkenny has just had her radio 
equipment overhauled and is now ready to 
carry on long- distance radio communication 
if necessary. This craft is used by a divi- 
sion of the Bureau of Navigation charged 
with the inspection of motor boats in Chesa- 
peake Bay. It sees to it that motor boats 
comply with regulations and policies the 
Chesapeake and its tributaries. Offending 
motor boats equipped with radio listen when 
KKI goes on the air. 

Sometimes Secretary Hoover uses this 
craft, and then its radio set is almost always 
in constant use, for the Secretary believes 
in keeping in touch with headquarters and 
also likes to listen in. 

Supervisor R. Y. Cadmus, of the Third 
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WILL YOU GET LO DON? 

Licensed 
Hetro Magnetic 

Receiver 

ANY radio engineer will tell you that Hetro Receivers are not only 
the most powerful and superior, but get greater distances clearer 
and louder than any other known type of receiving instrument. 

EUROPEAN stations have frequently been heard, but cross continental reception is nothing 
new to tell of when using Hetro Receivers. 

HERE you have a five tube Hetro Receiver; employing the standard three dial tuning system, 
enabling one to get the same station at all times on the original dial settings, using three stages 
of Hetro Magnetic frequency, detector and two audio, enables you to get the most distant station 
on the loud speaker, exceptionally good and clear. 

THE fact that less "B" battery current is consumed saves the purchaser much of the out -lay 
in buying renewal "B" batteries and recharging "A" batteries. 

sO clear is the speech that the majority of progressive farmers who depend largely upon agri- 
cultural reports, are disbanding already purchased five tube sets for the Hetro Receiver. They 
are most dependable for reason that location does not interfere in any way with the volume of the 
signals. 

THE set itself is selling for a remarkable low price, making the greatest value radio manufac- 
turers have ever offered. Built in a most beautiful solid mahogany cabinet with a handsomely 
engraved panel, making the set fit for the most artistic reception room. 

Specifications 
Circuit: Three stages of tuned Hetro Magnetic 

frequency amplification and detector, and 
two stages of audio frequency amplification. 

Tubes: Five in all. Automatic five or four, tube 
control. 

Wave Lengths: 150 to 610, includes amateurs. 
Aerial: Loop or out -door 75 to 100 ft. 

Panel: Beautifully engraved, rubberlite or bake. 
lite, high polish. 

Dials: Three 4 inch Bakelite. 
Rheostats: Standard Klossner. 
Condensers: High Frequency -minimum loss. 

Sockets: Hoosick, Bakelite. 
Cabinet: Mahogany, Distinctive finish 7x26. 
Price: Type "H," receiver only, $75.00. 

Manufactured under special license, granted 
August 13. 1924 

GUARANTEE -Will replace any defective set within two years. 

Price 
Receiver only type 5 H - - $75.00 

Sidbenel Radio Equipment Manufacturing Co. 
29 West Mount Eden Avenue 

New York, N. Y. 
*Manufactured under special license granted August 13, 1924. Dealer inquiries welcome. 
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Must Men 
Fear4O? 
MEDICAL authorities agree that 65 %, or 

nearly two- thirds, of all men past middle 
age, are afflicted with a disorder of the 

prostate gland. Here is the known cause for many 
of the ailments commonly ascribed to declining 
Tears-including aches in back, feet and legs, fre- 
quent nightly risings, sciatic pains, nervousness 
and lack of vitality. But now, science knows that 
Thousands suffer needlessly. 

For a member of the American Association for the 
Advancement of Science has discovered a remark- 
able new drugless hygiene that usually restores the 
prostate gland to its normal functioning. Already 
it has been used by more than 15,000 men -Doc- 
tors, Statesmen, Teachers, Bankers, Lawyers, men 
in every walk of life -with amazing results. 

FREE BOOK 
If you will mail the coupon below 

you will get, in plain wrapper, a 
free copy of an interesting book 
describing this new method. It con- 
tains facts every man should know. 
But send immediately, for the 
edition of this book is limited: 
address 

T,cq,,,,;Ñ`XM 

THE ELECTRO THERMAL COMPANY 
6039 Main -Street, Steubenville, Ohio 
Please send me Free, and without obligation, a copy of 

your booklet, "Why Many Men Are Old at 40." Mail in 
plain wrapper. 

Name 

Address 

City State 
Western Oftee -Dept. 60 -D, Los Angeles, Cal. 

Tuned Transformer Coil No. 14 
Price $2.00 

Patented Aug. 21, 1923 

Hold that Station! 
You can get and hold the station you 

want, and keep out the others, with Sickles 
Diamond Weave Coils. 

Sickles Tuned Transformer Coil No. 14, 
and the Knockout Reflex Coil No. 8, espe- 
cially designed for the most popular cir- 
cuits, make a receiving set remarkably se- 
lective. 

The No. 14 Tuned Transformer Coil is 
absolutely self -neutralizing when placed 
at the proper angle in a set. 

Write for particulars. 

F. W. Sickles Co. 
340 Worthington St. 
Springfield, Mass. 

SICKLES cAONi- LAS 

Radio District, overhauled the set, aided by 
Inspector Sterling, and, incidentally, practi- 
cally made the transmitting and receiving 
sets over. During the tests he carried on 
communication by radio telegraph over a 
thousand miles, getting in touch with sta- 
tions as far west as Kansas and Minnesota. 
He also talked with about fifty amateur sta- 
tions, mostly in the third district, but some 
distant 200 miles, via radio phone. The 
Kilkenny's set is a 100 watt C.W. set, which 
can be used for telegraph or telephone work. 
It operates usually on 300 meters, but can 
transmit on 200 and 600 meters. She was 
put in service about fifteen years ago when 
unlawful operations by oystermen operating 
motor boats was reported in the Chesa- 
peake. ' One of her first duties was running 
down a small craft whose skipper was 
charged with shanghai -ing. This job was 
accomplished, although without the aid of 
radio. Today this fleet craft is the terror 
of unlicensed craft, most of which are soon 
run down. Those equipped with radio are 
said to heave to at once when they hear her 
call, KKI. 

GOVERNMENT MAY PROCEED 
AGAINST ALLEGED RADIO 

TRUST 
While the Department of Justice officials 

will say nothing about the plans of the anti- 
trust division with regard to certain mem- 
bers of the so- called radio trust, it is under- 
stood something is in the wind. It had been 
assumed that the Department would await 
the completion of the hearings by the Fed- 
eral Trade Commission of the Radio 'Cor- 
poration, and the other affiliated companies. 
Now, however, it is believed that briefs re- 
lating to price agreements will shortly be 
filed against certain of the companies. But 
no official pronouncement has been made 
public. The Government attorneys may pro- 
ceed independently of the action of the Fed- 
eral Trade Commission, which filed com- 
plaints against the associated radio interests 
several months ago. 

MINIATURE MODEL OF HIGH 
POWER NAVY STATION 

A model of the Annapolis radio trans- 
mitting station built by W. Partridge of the 
Bureau of Yards and Docks, has been placed 
on exhibition in the office of Secretary 
Wilbur of the Navy. The great gridiron 
antenna held aloft by six 600 -foot towers, 
each 1,000 feet apart is shown in detail, with 
every wire in place. The lead -in runs to 
the power and apparatus houses, beside which 
are the operators' quarters and the trans- 
mitting rooms of the radio station. 

The Annapolis station has a duplicate 500 
KW arc set and transmits on a wave of 
17.145 meters. 

NSS is used by the Navy for direct com- 
munication with San Francisco, San Diego, 
Balboa, San Juan, London, Paris, Rome and 
naval vessels in the Mediterranean and Eu- 
ropean waters. 

RADIO, A DEAF BOY'S HOBBY 
BY WALLACE R. TURNER 

When I was at the unripe age of four, I 
leaned too far out of the second -story win- 
dow, and obeyed the laws of gravitation. 
As a result, I landed on the back of my 
cranium, knocking my unlucky auditory 
nerves out of commission. Since then, I 
haven't been able to hear anything. In 
spite of this little inconvenience, radio is 
my greatest hobby. 

One day, away back in 1917, I spied a 
copy of the Electrical Experimenter on the 
newsstand, and bought it. The radio de- 
partment, especially the pictures of the 
"Hams' " wireless shacks, with the litter of 
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ponderous couplers, ceiling -high loading 
coils, inevitable spark coils and gaps, helices 
and other miscellaneous contraptions, fasci- 
nated nie. Then and there the radio bug 
bit me good and hard. Being a precocious 
lad of fourteen, I easily succumbed to the 
infection. 

Although I knew that radio was only for 
those with excellent hearing, I was not 
worried, for I also knew that there is often 
a way to circumvent Nature. Couldn't I 
use a sensitive relay in place of the phones, 
I argued with myself, and have it work a 
telegraph code printer ? Of course I could, 
but sensitive relays were, and still are, so 
expensive and so hard to make that I haven't 
been able to afford one to this day. Be- 
cause of this, and because my pocketbook 
was always only one -half of one per cent 
full, I was on a fair way to convalescence 
from radiohugitis, until the epidemic of pop- 
ular broadcasting swept the country in 1922. 
This gave me a relapse, which proved worse 
than the first attack. 

Ever since I bought the first copy of the 
Electrical Experifne,fter, I kept on buying 
that magazine. In this way I learned the 
technicalities of radio. I also learned how 
different sets, batteries, tubes, and phones 
behaved under varying conditions. Thus, 
when I built my first set, a crystal affair, 
in 1922, and subsequently a blooper, a two - 
tube blooper, reflex sets, and a Neutrodyne, 
I knew what to expect from them. Each 
time I finished constructing a set, I had a 
friend, with normal hearing faculties, but 
with no previous knowledge of radio, listen 
in while I did the preliminary tuning. When 
the friend heard a station he stopped me, 
then worked the dials until he brought in 
the station at its maximum. I asked him to 
tell me exactly how the music or speech 
sounded. If the set did not seem to work 
right, or did not work at all, I usually was 
able to correct the faults myself. The trou- 
ble in most cases was due to faulty wiring. 

Although I made and sold several sets 
prior to September of last year, I was 
unable to secure enough materials to build 
a set powerful enough to suit my needs, 
until that time. After completing that set, 
a three tube reflex (I lived within five 
miles of several powerful broadcast sta- 
tions), I found that by placing the receivers 
in my hands, with the openings in the caps 
against the palms, I could feel the code, 
speech, music, and static very clearly. I 
could not hear, even through the bones, 
because the auditory nerves were destroyed. 
The deaf persons who can hear and under- 
stand every word over the radio are enabled 
to do so only because of defective or im- 
paired ear -drums. If the inner ear and 
the nerves are destroyed, there is no hope, 
but cheer up, the world isn't such a bad 
place. Think of those who have to listen 
to static (and their wives) most of the 
time. I can sometimes distinguish the mu- 
sical instruments by feel, because I often 
placed my hand on different musical instru- 
ments in order to get the feel of the vibra- 
tions and still remember how they sound. 
It is a very interesting experience to listen 
to a whole orchestra over the radio by 
feeling the vibrations only. 

I am unable to understand what is being 
played and sometimes mistake noises, caused 
by the receiver itself, for music. I often 
disconnect the aerial and ground from the 
set, after I get a station, in order to he 
sure that the noises are not caused by the 
receiver. 

Some day I plan to construct a minia- 
ture public- loud -speaking outfit. I shall then 
have my friends speak into the transmitter, 
while I listen with the phones (in place of 
the usual loud speaker), and in this way I 
hope to be able to understand conversation 
through my hands, in much the same manner 
as the blind read Braille writing by the 
touch method. 
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You'll be Proud of 
This Michigan 

Four 
"America's Most Beautiful Set" 

Michigan "de Luxe" 4 tube receiver. 
I stage R.F. amplification. Built -in 
adjustable loud speaker. Solid mahog- 
any case. "America's most beautiful 
set." M R C4, 5150 

3 tube receiver in handsome ease with 
inlaid panel door. and compartments for 
batteries. head phones. etc. 

M R C3. 587.50 

1 Tube Regenerative Detector and 2 
stages of amplification. The set we 
never could catch up on orders for last 
Year. M R C12. 057.00 

THE art of Chippendale, the grace 
of Louis XIV, the sturdiness of 

the Jacobian period have been combin- 
ed in this wonderful Michigan four 
cabinet. And in the radio receiving set 
itself, all the latest development in 
good construction and design have 
been incorporated. One stage of radio 
frequency, a detector, and two stages 
of amplification, give you distance - 
selectivity and unusual volume. 

A built -in loud speaker, with adjust- 
able feature of exceptional mellow 
tone quality is part of the set. 

Also compartment with ample room 
for batteries. The set operates equally 
as well on Standard Six Volt or Dry 
cell tubes. 

The beautiful mahogany cabinet with 
inlaid drop panel gives you a set that 
cannot be surpassed for beauty and 
service. 

Michigan 2 stage am- 
plifier. Will operate 
any l o u d speaker. 
Gives any degree of 
volume desired with- 
out distortion. Can be 
used with any receiv- 
ing set. M R C 11. 

530.00 

ti.Ylrmrîaatr.Irs.Yl 

2 tube Regenerative 
IanM RI.C.2. 

$32.50 
wonder. 

Write for illustrated Folder 
Ask Your Dealer for Demonstration 

Other models and types to 
meet all requirements from 
$32.50 up. 

Licensed under U. S. Patent 1,113,149 - 
letter pending 807,388 

_ ., . P0' 
34 Pearl Street, Grand Rapids, Michigan 
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SUPER- HETERODYNE 
Long Wave Radio Frequency Transformers matched in 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 

MA STS 
The whittlesey System of Aerial Support consists of 
Self- Supporting Fabricated Steel Masts Shipped in Sec- 

tions. 3fast -Head Pulley, Cable and Hoisting Reel -the 
painter's "elevator." No Guys, Ladders or Platforms. 
These masts are solid. stiff. rigid and beautiful. 50- 
75- 100 -125 feet. Self -Supporting Broadcasting Masts 
erreted anywhere, any height, any strain renuired. The 
WI)Ittlecey En^_ineering Cu.. Cl. 'e':1 i 

ATTENTION !! 
Burnt out tubes replaced for $2.50 
Each tube guaranteed for 1000 hours 
Mail Orders sclicited and promptly attended to. 

All Types except C.T. -1 and P.T. 
Dealers Write for Special Discounts 

UNATONE RADIO COMPANY 
45 Elizabeth Ave.. Newark. N. J. i 

Insure your copy reaching you each month. 
Experimenter Publishing Co., 

Subscribe to Radio News -$2.50 a year. 
53 Park Place, N. Y. C. 
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XED DETECTORS - 

ARE LOUD AND CLEAR. 

iYSTAL 
FOR 

PowERVoLunc 
LOUD EVERYWHERE. A SIZABLE 
CHUNK -SENSITIVE ALL OVER. 

ATTRACTIVELY MOUNTED 

PRICE 5Oc POSTPAID 

PRICE $1.21' 
POSTPAID 

NICKEL 
PLATED 

3 COLO CAT WHISKERS-50c 
Fin*, Medium, Coarse. Any One -25e 

RADIO'S T GIFT 
(For your Romeo or Juliet) 

ATOMITE. Set with Gold Cat Whisker in s 
Nifty Leatherette, Plush lined box. 

PRICE $1 00 

THE KEYSTONE PRODUCTS CO. 
ROYAL OAK. 304 Gardenia Avenue. MICHIGAN 

Burns 

Loud 

Speaker 

Price 

$22.50 

A SPEAKER OF DISTINCTION WITH 

Volume, Clarity, Beauty 
Designed and built by Experts for over 

30 years makers of telephones. 

COMPANY 
State & 64th Sts., CHICAGO, U. S. A. 

I want to warn all deaf people that be- 
fore making or purchasing a set, they should 
listen in to a friend's set or a radio dealer's. 
They should also listen in to several differ - 
erent receivers until they find the right one, 
but if they don't, this method will make dis- 
appointment less bitter, and save a lot of 
money besides. Radio is a great game, try 
it, just for once. 

POLAND OPENS RADIO COM- 
MUNICATION 

Poland has lifted the ban on radio. Trans- 
mitting licenses will soon be issued for 
broadcasting by scientific, educational and 
manufacturing organizations and regulations 
covering reception will probably be similar to 
those of France, according to advices reach- 
ing the Department of Commerce. The new 
law which went into effect in August will 
undoubtedly stimulate the development of 
radio in Poland especially among the gen- 
eral public. The Government will probably 
adopt measures for the promotion of home 
industry, but competition with American and 
German radio goods will continue to be 
severe. 

SEVEN NEW CLASS A STATIONS 
Fre- Wave 

quency Lengths Power 
Call Class A Stations Keys Meters Watts 

KFDL Knight Campbell Mu- 
sic Co., Denver, 
Colo. 1330 226 5 

KFOF Rohrer Elec. Co., 
Marshfield, Ore. 1250 240 10 

KFQH Radio Service Com- 
pany, Burlingame, 
Calif. 1300 231 50 

KFQY Farfhers State Bank, 
Belden, Nebraska 1100 273 10 

KFQZ Taft Radio Company, 
Hollywood, Calif. 1250 240 250 

RFSY The Van Blaricon 
Co., Helena, Mont 1150 261 , 10 

WEBK Grand Rapids Radio 
Co., Grand Rapids 
Mich. 1150 261 20 

TRANSFERRED FROM CLASS C TO CLASS A 
WBAO James Milikin Uni - 

versity, Decatur. I11.1090 275 50 . 

WFAN Hutchinson Electric 
Service Co., Hutch- 
inson, Minn. 1050 286 100 

DeFOREST COMES INTO HIS OWN 
AFTER YEARS OF FIGHTING 

After years of bitter fighting, Dr. Lee 
DeForest, inventor of the Audion tube. 
which makes possible radio broadcasting and 
receiving, wireless telephony and the talking 
motion pictures known as the Phonofilm, 
won a notable victory in the United States 
District Court. 

By an order of the court, priority of in- 
vention was awarded to Dr. Lee DeForest, 
on the feed back circuit and oscillating 
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;) i rte 
Scientifi ally prepared for radio List 

Absorbs all vibration 
Put an Easy -Seat under each comer 

of your tube or crystal set. These soft, 
round, sponge rubber pads, beautifully 
finished with sealed edges, in an at- 
tractive green, absorb all vibration 
and eliminate microphonic noises. This 
means greater distance, clearer recep- 
tion, longer life for your tubes and the 
ability to hold the most delicate adjust- 
ment. Insulates and prevents scratch- 
ing of furniture. 

For maximum protection. mount each tube 
on much cut Easy - Seats. 234x3 -34 thick. 
12e each. 231x3 -%" thick, 20e each. 

At your dealer or write direct. Postage 
prepaid. 

EASY SEAT SALES AGENCY 
Jefferson Bldg., Philadelphia 

OOO 

Blow 
Torch 

Good Soldering 
Good Reception! 

You know how essential 
good soldering is to the 
working of your set. A 
"Jiffy" Blow. Torch will 
give you a real profes- 
sional job. Self- blowing -- 
absolutely safe! "Jiffy" 
complete outfit, Copper 
Soldering Iron, String 
Solder, "Jiffy" Non-cor- 
rosive Flux and "Jiffy" 
Blow Torch with acces- 
sories, $2.50. 

At your dealer's or direct 

Apex Stamping Company 
Dent NU Riverdale.111. 

Dealers! Write for proposition 

RADOLENE will put an end to your in- 
sulating problems. No more fussing and 

fuming with old fashioned spaghetti tubing. 
A touch of the brush after the set is built 
and the work is done. 

RADOLENE has successfully passed high 
voltage tests; it is a highly efficient insula- 
tor. It is flexible. It is applied easily with a 

brush and dries instantly. 

Send 25c direct to us if your dealer cannot sup- 
ply R dy 

you. AEDOLEGEeéomes 
i,: five 

colors - 
JOBBERS AND DEALERS WRITE1 

249 West 47i!' Street 
N.Y.C. 

Increased Signals 
ACCURATE. constant, unchanging condenser capacity 

is demanded for greatest possible selectivity clear- 
ness and loudness. Ben Franklin Micadensers, of all -metal 
and mica construction are individually tested by a special 
direct reading instrument. Accuracy guaranteed within 
10% or your money back. 

Made in all standard capacities. Most popular capacities 
priced as follows: 
.0001 . . 35e .001 . . 40e .006 .î5c 
.00026 . . 35e .002 . . 40e .015 . . $1.75 
.0006 . . 35e .005 . . 60e 

.00025 with Brackets for Grid Leaks . . 45e 

.00025 with Self- contained Grid Leak . . 60c 

.00025 in Matched pairs, per pair . 95e 
(Both condensers warranted exactly same capacity) 

We will furnish any exact capacity value in Micaden- 
Sers, or duplicate the capacity value of any condenser 
you send us, at loe above regular price. 

At all good Jobbers and Dealers. 1f dealer can't 
supply, Ben Franklin Micadensera will be sent pre- 
paid, on receipt of remittance with order. 
The Ben Franklin Radio Manufacturing Co. 
2652 Superior Avenue Cleveland, Ohio 
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audion, thereby establishing for all time the 
claim of Dr. DeForest as their inventor. 
The two patents issued to DeForest cover 
completely the subject matter of the patent 
issued in 1915 to Major Edwin H. Arm- 
strong. 

The issuance of the patents to the DeFor- 
est corporation is the first direct result of 
the decision rendered by the district court 
in Washington on May 5, which declared 
that Dr. Lee DeForest was the real inventor 
of the feed back circuit and oscillating 
audion, and not Armstrong. This decision 
was the culmination of years of litigation 
in which DeForest, Armstrong, Dr. Irving 
Langmuir and Dr. A. Meissner claimed 
credit for the invention. Despite the claims 
of the others, a patent was issued to Arm- 
strong in 1915. This patent was later dis- 
posed of to the Westinghouse Electric Co., 
which has since been manufacturing the ap- 
pliances under its protection. 

Despite this fact, DeForest continued his 
fight. The first victory came to him in 
May, when the District Court in Washing- 
ton handed down a decision declaring that 
DeForest and not Armstrong or the other 
claimants, was the inventor. Reviewing the 
case in detail, the Court held that DeFor= 
est's invention dated from August, 1912, 

antedating the claims of the others by almost 
a year. Following this clecisian, the Court 
ordered that patents issued to the DeForest 
corporation, which controls DeForest's in- 
vention on the feed hack circuit and the 
oscillating audion. 

No sooner were the patents issued to 
DeForest than announcement was made that 
suit would be entered in the district court, 
through Darby & Darby, 220 Broadway, 
New York, attorneys for Dr. DeForest, 
against the Westinghouse Electric Co. for 
annulment of the Armstrong patents, and to 
restrain the company from manufacturing 
the apparatus in future. 

Many millions of dollars are involved by 
the issuance of these patents to DeForest. 
It means that in future the feed back circuit 
and the oscillating audion, manufactured 
under the Armstrong patent by the Westing- 
house company, can be made by that concern 
no longer, but will be manufactured by the 
DeForest Radio Telephone & Telegraph Co. 
and its licensees, the American Telephone & 

Telegraph Co. 
Some idea of the magnitude of this out- 

come may be gathered when it is taken 
into consideration that the apparatus covered 
by the patents just issued to DeForest are 
indispensable to all radio sets, and all wire- 
less broadcasting transmitter sets. It also 
covers all Super -Heterodyne and Neutrodyne 
sets. 

In a statement issued by Dr. DeForest, 
who has won such a signal victory, he said: 

"Purely aside from any financial return 
that may accrue from the issuance of these 
patents to me, I am most highly gratified 
for sentimental reasons. For almost a dozen 
years I have claimed to be the inventor of 
the feed back circuit and the oscillating 
audion. It was a bitter blow, indeed, to me 
to see patents for them granted to another 
claimant. But never once did I doubt but 
that justice would eventually be given me. 
that day is now here. My claims have been 
proven by the last courts, and I am now in 
possession of the patents which were with- 
held from me for so long. It is a splendid 
victory, and I am very happy at the out- 
come." 

THE GROWTH OF CKAC 

Though radio stations come and go, Can- 
ada's premier station not only remains con- 
stantly in operation. but grows steadily in 
popularity. When broadcasting was born in 
the industrial city of Pittsburgh, there were 
about half a dozen radio amateurs in Mon- 
treal, none nî whom thought the Canadian 
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No matter what you need for your 
radio -whether it's a complete set or 
the smallest part -it can be had from 
RADIO HEADQUARTERS at prices 
that save you money. 

Our new RADIO Catalog is ready. 
Your copy is waiting for you; so fill in 

and mail the coupon below. We would 
like you to see the many radio bargains that 

the World's Largest Stare has to offer. We 
don't think there is a store in America that has a 

more complete line. 
We would like to have you see the famous SILVER - 

TONE Neutrodyne, the most perfect radio set yet 
built. Get all the comfort and enjoyment that a 

good radio set can deliver. Make sure of your 
satisfaction. You can do it if you deal with 
RADIO HEADQUARTERS. 

Reduced 
Prices on 
Radio Tubes. 

Radio tubes- standard equipment 
-can be had from us at the new low 
price of $3.65. This is just an ex- 
ample of the values that our RADIO 
catalog offers. Get your copy. Mail 
the coupon TODAY. 

r Mail the coupon TODAY to the 
store nearest you. 

Sears, Roebuck and Co. 8ZR87 

Chicago Philadelphia Dallas Seattle 

Send Latest Radio Catalog. 

Name 

Postoffice 

Rural Route Box No 

State 

_- Street and No 

Sears Roebuck and Co. 
The World's Largest Store owns and operates Broadcasting Station \V.L.S. Wavelength 355 Meters .The in 

TheyRollin 
OnBallBearings 

The Y.M.C.A. Radio Instructor at Detroit says 
that with Myers Tubes "the stations roll in on ball 
bearings" -the long distance stations that can- 
not be tuned in with ordinary tubes. You can put 
the world on your dial with 

Mysrs Tubes 
Practically Unbreakable 

Get England, France, Canada, Cuba, Hawaii, Porto Rico and 
Japan as others are doing with one, two or three Myers 
Tubes. They eliminate all noise - function perfectly as De- 

your set 
Amplifiers 

. Two types: Dry Battery and Universal afor 
storage batteries. (4 volts) 

Demand Myers Tubes at your 
dealers or send price and be 
supplied postpaid. See "Made 
in Canada" on each tube. 
Others not guaranteed. 
Complete with clips. No ex- 
tra equipment required. E. 

B. yérs o. Ltd 
IJadio l Zacuum Tbes 
240 CRAIG STREET, W. 
MONTREAL, CANADA 
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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 new 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 the Experimenter. 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. 

smaammammmmmaammmaasmmommmamm®rammmmmmommmmmmammma.mamsmmsaa mrmmmim 

FOR YOUR SUBSCRIPTION R.N.-il 

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 

Address 

City and State 
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metropolis capable of falling into line with 
the big cities across the border, in this very 
latest invention. 

Newspapers carried items about the con- 
versations and entertainment heard from 
short distances ; but none gave much con- 
sideration to the future of radio. Local 
radio companies, with primitive stations, 
emitted moi-e or less comprehensive syllables 
and played phonograph records. 

The Montreal newspapers remained unin- 
terested, especially the French publications, 
owing to the lack of direct interest radio 
brought to their readers, unfamiliar with the 
English language. 

THE BIRTH OF RADIO IN CANADA 

One day, however, in April, 1922, Can- 
ada's largest daily, and one of the most 
important French publications in the world, 
La Presse, came out with a front page 
article, stating that a contract had been 
signed with the Marconi Company for the 
erection of a 500 -watt transmitting radio- 
phone station. The French were jubilant 
and the local radio business took a 100 per 
tent. jump, with the prospect of this new 
station of their own. 

Engineers were immediately put to work, 
towers were erected and a spacious studio 
built on the roof of the La Presse building, 
and trials were macle during the next four 
months. The official opening of regular 
scheduled entertainment took place Septem- 
ber 30th, when Mary Picicford and Doug- 
las Fairbanks faced the microphone for the 
first time. They startled their audience by 
addressing them in perfect French. acquired 
on Parisian boulevards. 

Although eighty per cent. of the popula- 
tion of the Province of Quebec is of French 
origin, and speaks French almost exclusively, 
La Presse, realizing that theirs was the only 
station of any importance in the Canadian 
metropolis, made it a bilingual station. All 
announcements are given in French and Eng- 
lish, and, whenever possible, bilingual talks 
and songs. A noteworthy example of broad- 
mindedness. 

The success of the station was instantane- 
ous and congratulations poured in from all 
parts of the country. CKAC became one 
of the most active of the radio public enter- 
tainers from that date, and since has carried 
on improvements by many other cities. The 
winter of 1922 witnessed the increase of 
power to 1,000 watts, and an all Canadian - 
made set was used. In the fall of 1923, 
an extra 1,000 watts were added, with the 
result that CKAC was heard, favorable con - 
ditions prevailing, in Alaska, in Denmark. 
France, Italy, England, and other European 
lands. 

The files of CKAC show letters from 
every state in the Union and Province in 
the Dominion, all bearing testimony to the 
good management and efficiency of the sta- 
tion and its value as an educational medium. 
Many thousands of English fans request a 
French course, which may be given after 
the Ilo course, as Ilo is a great aid in the 
study of both Romance and Germanic lan- 
guages. The French of the Province of 
Quebec and of the New England States have 
expressed their thanks to the station for its 
bilingual service, a valuable help to them in 
acquiring a working knowledge of the Eng- 
lish language. 

CKAC is the only French station on the 
North American continent and the only 
French and English station in the world. 
It caters especially to some five millions 
of French, scattered throughout the various 
provinces of the Dominion, several states of 
the Union, the small Island of St. Pierre 
Miquelon and in the West Indies and the 
Guianas. 

THE NEW CKAC SET 

To reach these French people with greater 
regularity, whether in static belts or dead 
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You can recommend this 
receiver to your friends 

The Newport Radio Receiver is a tried 
and proved receiver. You can show it to 
your friends without apology. 

The Newport Radio Receiver combines 
the four prime elements of radio : Quality, 
Selectivity, Volume and Range without sac- 
rificing any one of them. It is sturdily 
constructed of the best materials and, with 
ordinary care, it will give many years of 
satisfactory service. It has been subjected 
to the most trying tests; it has been tested 
and approved by leading authorities in the 
industry. It operates at less by 30% A & 
B battery than the average receiver. It 
will not squeal. 

Each Newport Radio Receiver is equipped 
with an unlimited guarantee for one year 
and a complete and comprehensive booklet 
on its operation. 

The Newport Radio Receiver is built in 
cabinets of three designs- designs that de- 
light all lovers of fine furniture. It is the 
receiver you want in your home. This 
model $155. ($160 West of Denver.) 

It is equipped with two things; an un- 
limited guarantee for one year and a corn. 
plete booklet of instructions. 

It is inexpensive to operate (at least 30 
per cent less A & B battery than the aver- 
age set). 

It will notisqueal. 

Its sturdy construction. coupled with the 
careful selection of the best materials, 
intures many years of satisfactory service. 

It is a good Receiver built in a cabinet that 
delights lovers of fine furniture. 

It combines the four primo elements of 
Radio: Quality, Selectivity, Volume and 
Range. 

It has been approved by leading authorities 
in the industry. 

It has been designed and built by compe- 
tent engineers. 

It is the receiver you will want in your 
home. 

Please address: 
R. N. Campbell 

The Newport is a good receiver 
built in a piece of fine furniture 

Wewport adio Corp. 

250 West 54th Street, New York City 

Use "RAGEMCO" Tools to Build Better Radio Sets 
ER -203 WIRE 

BENDING TOOL 
For making eyes, loops, 
bends, and offsets on Bus 

@ Bar wire. With this de- 
-./ / vice any Radio Constructor 

can wire his set to compare 
favorably with any factory made set. Easier to use and 
more accurate than pliers. Full directions in box. Made of 
heavy steel. blued and finished. 
ER- 203 -Price $1.00 

ER -703 
TOOL CHEST 

Set consists of "LOCK - 
GRIP" master handle. 5" 
long, black Rubberoid fin- 

ish with steel chuck, nickel plated, buffed and with the 
following 9 tools: Saw, bradawl, large screwdriver. file. 
scratch aryl, gimlet, reamer, chisel, small screwdriver. 
Each tool of fine steel, drop forged. tempered. hardened, 
end nicely finished. Set comes in leatherofd box with tray. 
ER- 703 -Prue $1.85 

THE RADIOGEM CORP., 

ER -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 from 0 to 3/16. Length of 0..w 12 : ^heS. 

ER- 303 -Price $2.25 

d` SCREW STARTER - and DRIVER 

ER -304 

Holds any screw by its slot with a firm grip. 
makes it easy to place and start scretvs in 
difficult places. Just the tool for the Radio 

Constructor. All parts heavily niclreled and polished. 
ER- 304 -Price $1.00 

ORDER BY ORDER NUMBER 

- 66 -R -W. Broadway, New York City, 
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TI IS SUPER-HETERODYNE 
PATTERN 

1:00 
OEPA /D 

The 
Consrad Method 

As illustrated above, "Consrad" pat- 
terns are the simplest ever originated. 
You have blueprints, full size, and an 
instruction book to follow. You can- 
not go wrong. Write for our full list 
of publications on reflex, crystal and 
tube hookups. 

Perfectly balanced. High Wave 
Length Conversion action giving 
maximum amplification. Only 
two tuning dials with stabilizer. 

Splendid natural tone quality. 

Build it Yourself 
with this 

Super Pattern 
The simplest, greatest and most revolutionary Radio Pattern ever de- 

signed. The complete super- heterodyne as shown above can be built 
with this pattern by anyone. 

The secret of the marvelous simplicity is the gigantic blueprints that 
are drawn the full size of the super- heterodyne itself. The blueprint 
of the wiring diagram measuring 191/2" x 44" is drawn by a master radio 
engineer, every conceivable measurement is given right on the pattern so 
that you need not measure a single wire. 

The blueprint of the panel layout is made up so that all you need to do 
is to lay it flat on the panel and then take a pencil and carefully trace 
each hole as shown because the blueprint measuring 191/2" x 44" is the 
exact size of the panel required. - 

Then extra comes a 16 page booklet, size 8" x 12 ", the most complete 
booklet of this kind ever made up. It describes every little detail, shows 
you how to proceed in building. What parts are necessary, how to set 
them up and lastly how to operate them. 

The price of the complete pattern, comprising two blueprints, size 191/z" 
x 44" and a 16 page booklet size 8" x 12" and enclosed in an extra heavy 
cardboard box printed handsomely in two colors is only $1.00. 

Here is the most wonderful opportunity for every radio amateur to have 
the finest set yet designed for radio receiving. 

GET YOUR ORDER IN EARLY 
OR SEE YOUR RADIO DEALER TODAY 

At All Reliable Radio and News Dealers 
or direct from us 

The Consrad Company. 
233 Fulton St. New York City 

RADIO'S FOREMOST PUBLISHERS - Everything in Books, Patterns' and Diagrams 
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zones, CKAC is now adding an extra 5,000 
watts, so that its golden tones of good will 
can reach all anxious to hear radio in their 
native tongue; and incidentally show -Eu- 
rope that two entirely different races can 
truly give their Mutual 'praises ilì either 
language, and wind up the evening singing 
the Empire's National Anthem. 

The new CKAC apparatus was manufac- 
tured by the Canadian Marconi Company, 
Montreal. No less than fourteen tubes of 
the Mullard type, each of 2,000 .watts, are . 

used : one power amplifier, three oscillators, 
four modulators and six rectifiers. A fea- 
ture of this new set is that the energy, 
before going to the modulators, is treated 
to three -phase double -wave rectification by 
means of the six tubes mentioned. The 
ordinary commercial lighting energy being 
used to operate the transmitter, no motor - 
generator is required, and rectification en- 
sures absolute clarity and tone -purity in 
broadcasting. 

Besides, no carrier -wave noise or genera- 
tor hum of any kind can cause distortion 
or interfere with the faithful reproduction of 
voice and music, whether transmitted direct 
from the beautifully finished studio of La 
Presse, or brought in, through remote con- 
trol, from various points -from the biggest 
hotel in the British Empire, the Mount 
Royal, from a church -from a brewery -the 
entertainment is second to none on the 
American continent. 

AERIAL ENERGY -25 AMPERES 
The six rectifying tubes are mounted on 

a separate panel and are operated by remote 
control. This unit is located two floors 
below the operating room. Before the con- 
verted sound energy from the magnetic type 
microphones gets near the actual transmit- 
ting apparatus, it is treated to five stages 
(If voltage amplification and, also, power am- 
plification. 

After passing through this amplifying ap- 
paratus, it goes into the transmitting power 
amplifiers, whence it is fed through modu- 
lators and three oscillators and then into 
the aerial. The rating of the aerial energy 
is approximately 25 amperes. 

ONLY ONE OPERATOR REQUIRED 

The setoperates on choke control and is 
extremely simple to manage. In spite of 
its fourteen tubes, one operator only is re- 
quired to keep the set functioning, after it 
has been brought into action by the pushing 
of a single switch. With this new set in 
operation, it is believed that there will be 
practically no limit to the distance which 
CKAC will reach. 

U. S. INTERESTS TO DEVELOP 
NATIONAL COMMUNICATION 

POLICY 
Whether or not the United States takes 

an official part in the international tele- 
graph and radio conference in Paris next 
spring, private communication interests in 
this country are considering the organization 
of a communication committee. This body 
is being formed by representatives of the 
radio, cable telegraph and telephone com- 
panies operating in the United States in the 
interest of an efficient American communi- 
cation system. It plans to co- operate with 
the Government, probably through the State 
and Commerce Departments, by furnishing 
data and technical advice in preparation for 
future international conferences on commu- 
nications. 

It is understood that the Radio Corpora- 
tion of America, the American Telephone 
and Telegraph Co., Western Union, Postal 
All American Cables, Tropical Radiotele- 
graph Co., and Independent Wireless Tele- 
graph Co., are among the American com- 
munication companies which will soon ap- 
point representatives on the private commu- 
nications committee. 
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If it isn't a FERBEND, it isn't a WAVE TRAP 

flue affìc Cop 
of the 

He arranges in orderly fashion the mass and 
jumble of broadcasting stations that are seek. 
ing entrance to your set, and brings 'em in, 
one at a time, so you can enjoy them! Never 
reduces, but nearly always increases volume. 
Add a Ferbend Wave Trap to your set and 
"police" your reception. Regulate the traffic! 

Make every night silent night! Trap out the 
interference. Why pay $50.00 to $200.00 
extra for increased selectivity, when for $8:50 
you can get a genuine Ferbend Wave Trap 
which will absolutely cut out any interfering 
station, no matter how loud, how close by or 
how troublesome. Ì 

Guaranteed " "` ° .' i" " ̀ r- gstation. The Perbend 
W aveTrap is designed and manufactured com- 
plete by us. after veers of careful experiment. 

g. It is not to be confused with imitations, 
ha,tny assembled from ordinary pans- The 

$8.50. Shipment parcel 
plus cents postage. If you pre. 

fee. you can Blend cash in full with order, and 
'teewill ship oo.nge prepaid. Clip and mail 
COUPON today! 

FERBEND ELECTRIC CO. 
25 E. So. Water St., Chicago 

FERBEND 
I 

te 
REf,Y Ó v ® PAr or 

Always look for this Trod, Mork. 
Is is your protection against m' 
leading imitations and shoe` who 
infringe the gi.tered n 

a Tap and it raputut n. 

E 
Mil >N III ®III I®®®lBs 

Valuable Booklet on Interference and how to elitist'. I mate it. We will gladly send it FREE. Just fill in, 
clip and mail coupon below. 

u FERBEND ELECTRIC CO. 
25 E. So. Water St, 
Chicago, III. 

oentlemen- Please send me'. 

In 0 WAVE TRAP. Send Postpaid. I am enclosing 
(check, M. O., etc.) for SA50. 

® C3 WAVE TRAP.Send C.O.D. I will II.o,Ioe.man 
SSW. plus few cents pastas e, w 

I® D FREE BOOKLET on Interference. 

, Addrest _._.._.__-- 

-Ara tear Ajimme 

RADIO TUBES 
ALL MAKES REPAIRED AND 

REBUILT LIKE NEW 
We Save Half Your Tube Cost 

A written guarantee with each tube 
Genuine Repaired Tubes $2.50 
Dealers -Write for Prices Lo q 

RADIO TUBE MANUFACTURING CO. 
154 R- Nassau Street New York City 

Mail Orders Given Prompt Attention - All Makes 

SPECIAL 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 00 
Remittance must include postage. No C. O. D. 

FULTON RADIO SHOP, 158 Fulton St., N. Y. C. 

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 of vacuum tubes. in 
our own laboratory, with our own equipment. Your satis- 
faction is, therefore, positively guaranteed. 

GUARANTEED LIKE NEW 
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. Send yours in TODAY. 

CHICAGO ELECTRIC DEVICES COMPANY 
Established 1920 

70 E. 22nd St., Dept. 12 Chicago. U. S. A. 

TAKE AND SHOW 
YOUR OWN MOVIES 

Send for free catalog of 
home moving picture ma- 

chines, movie cameras and best 
radio goods. We sell best movie 
film and have a film exchange serv- 
ice for home users. 

PARAMOUNT MFG. CO. 
Dept. RN6 Boston. Mass. 
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TEPS 

RÀDtO'Át+fATE{IR 
COtiSTRütTOR 

VAfICHUfttN 

DI 
BOOKS 

A complete set of practical, 
convenient radio books on 
every detail of operation and 
construction of Your radio re- 
ceiving set. 
No longer do you need to hunt all 
over radiodom for the information 
you need on this hookup or that hook- 
up or on this method of construction 
or that method. 
The E. I. Company books, standard- 
ized and compiled expressly with this 
idea in view, will give you the latest 
and most authentic radio information 
on any question of construction or 
operation. 
A few of these books are shown here. 
Each is of the standard size, 5% 
inches by 7/ inches, containing 52 
pages, with plenty of illustrations, 
diagrams and hookups, written in 
simple terms so that anyone can un- 
derstand- all that is in them. 
Why not, in view of their extremely 
low price, obtain a complete library 
of the books? They are the most con- 
venient, most practical and most 
helpful reference books on the radio 
market today. 

PRICE 25c. Each 
AT ALL RELIABLE RADIO 

and NEWS DEALERS 
Published by 

The E. I. COMPANY, Inc. 
Sales Agents 

THE CONSRAD COMPANY 
233 Fulton St. New York City 

COMPLETE LIBRARY OF E. I. CO. BOOKS 

Tips for the Radio Amateur Con- 
structor 

How to Make Practical Radio Receiv- 
ing Sets 

Radio Questions Answered 
Radio Frequency Amplification 
Loud Talkers, How to Build Them 
How to Tune Your Radio Set 
One Hundred Radio Hookups 

All About Radio Parts 
History and Operation of the Vacuum 

Tube 

The Neutrodyne -All About It 
How Radio Is Received 
How to Locate Troubles in Your 

Radio Set 
Reflex Radio Receivers 

Radio News for November, 1924 

To date the U. S. Government has not 
ratified the conventions of the International 
Telegraph Union formed in 1908, and as 
a consequence has not been invited to the 
next convention. On the other hand, prac- 
tically all private radio, cable and telegraph 
companies of the States have been asked to 
communicate suggestions and recommenda- 
tions for revising the present regulations of 
this Union, when the next session is held in 
Paris, probably in April or May, 1925. This 
they may do through the inter- company com- 
mittee being organized, in the event the 
United States does not participate officially 
or through unofficial observers. In revising 
international regulations on communications, 
it would be absurd to suppose that the 
United States as a country could be left out. 
If official delegates are not sent, private rep- 
resentatives will be. The voice of North 
America is essential in revising universal 
communication regulations. 

When the original international convention 
was drawn up in 1908, radio was, literally, 
in its infancy, and the only provisions per- 
taining to radio operation were for ship to 
shore service; now, however, radio is as 
much a part of world communications as is 
cable and telegraph work, which necessitates 
the rewriting of the conventions. 

In view of the fact that the U. S. Dele- 
gates to the recent Mexican Conference 
encountered a lack of interest on the part 
of the Latin American representatives to 
proposals designed to provide better service 
for the peoples of the Americas and for 
the development of privately owned commer- 
cial systems, the formation of a national 
commmittee by the North American operat- 
ing companies seems to promise valuable 
assistance to the Federal Government in its 
efforts to promote efficiency on international 
communication. - 

The policy of the United States for many 
years has been definitely opposed to govern- 
ment control or ownership of any commu- 
nication system where it was possible to 
have facilities provided and operated by pri- 
vate interests. Following the action of the 
other American republics at Mexico City 
aiming at Government control, the State De- 
partment here explained that the U. S. dele- 
gates found it impossible to co- operate with 
the Southern governments. and withdrew. 
The tendency in both Central and South 
America points unmistakably toward gov- 
ernment control and operation of radio, 
cables, telegraph and telephone systems. So 
the United States must face- the probability 
of playing a lone hand in any future elec- 
trical communication conference in this 
hemisphere or abroad. 

The proposal recently advanced iri Europe 
for an early international conference on this 
subject makes preparations on the part of 
this country necessary. Whole- hearted co 
operation between the Government and the 
communication interests will be of prime 
interest when it conies to laying the cards 
on the conference table abroad, but indica- 
tions show that this co- operation will be 
forthcoming. 

Some co- operation abroad for private com- 
munication operation may be found. Dur- 
ing the last three years there has been evi- 
denced in western Europe a tendency toward 
entrusting the operation of commercial sys- 
tems, particularly telephone and radio cir- 
cuits, to private interests. This is not true 
in England, however. And unless there is 
a very decided change on the part of other 
European Governments from their attitude 
in previous conferences, the growth of pri- 
vate ownership of communication systems in 
Europe will not affect the policies heretofore 
advanced by members of the International 
Telegraph Union, under whose auspices 
these conferences are held. 

While no announcement has been made by 
the Administration of this country of its 
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intentions in .regard to the proposed Paris 
conference or its representatives on any of 
the committees appointed to study the prob- 
lems arising therefrom, it seems likely that 
the experts and technical attaches who at- 
tended the Mexican conference will continue 
to work in preparation for any international 
parley which may be held. 

CONFERENCE MAY DESIGNATE 
BROADCAST MATTER 

Ts everything suitable for broadcasting? 
Should there be any censorship over mate- 

. rial put on the air by private broadcasters? 
These are questions which are very likely 
to be raised at the Third National Radio 
Conference soon to be held in Washington. 

Secretary Hoover has announced himself 
as against any form of censorship, and yet 
as the Governmental administrator of radio, 
he is apt to be called upon to decide such 
questions, when complaints come from lis- 
teners-in who disapprove of some sorts of 
entertainment, the acknowledgment of tele- 
grams, "blue" jokes, and expressions of opin- 
ion subject to criticism. 

For example : What could be done with 
an individual who continually cursed and 
swore in the course of a speech he was 
making or who chose to interrupt the broad- 
casting of a sermon with impertinent re- 
marks and possibly obscene ejaculations 
from his own transmitter? 

These things have occurred and may be 
repeated unless some law can be unearthed 
or created to prevent such practice. Under 
present radio laws, it is doubtful if the 
offender could be handled with anything like 
justice to the incensed fans or the clergy- 
man who was interrupted. 

There is apparently no law against say- 
ing what one pleases on the air. Radio 
regulations, which were originally promul- 
gated for commercial and amateur radio tele- 
graph transmission, provide that : "No per- 
son shall transmit or make a signal contain- 
ing profane or obscene words or language." 
It is understood pretty generally that "trans- 
mit" applies to voice transmissions by a radio 
phone, but it would probably require a court 
decision to settle this point satisfactorily. It 
is hoped that the broadcasters themselves will 
voluntarily agree to abide by the telegraph 
rules as interpreted by the Commerce De- 
partment. 

Most broadcasters like to acknowledge 
congratulatory telegrams, which in general 
has been banned, being considered private, 
point -to -point service and not strictly broad- 
casting. But the question of weather a 
station is not entitled to do this is sure to 
be asked at the Conference. Some advocate 
the granting of at least a few minutes dur- 
ing an evening's program to acknowledge- 
ments addressed to individuals. Others say 
this would become a bore to 999 out of a 
thousand listeners, unless there was some 
news in it, such as thanking the fan the 
greatest distance from the station who re- 
ported, or acknowledging the first telegram 
received following a certain number. Such 
a practice would certainly be Unfortunate un- 
less limited to a few messages. Broadcasters 
would lose their audiences if it was con- 
tinued for any length of time. 

The last radio conference agreed to re- 
frain from broadcasting advertisements and 
it is believed further regulations, thought de- 
sirable by a majority conference vote, can 
be enforced by a voluntary agreement to 
keep the air clean and free from objection- 
able matter, without any form of Govern- 
mental censorship. 

PLENTY OF GOOD BROADCAST- 
ERS IN PROSPECT 

There are twenty new Class B stations 
now tinder construction in different parts of 
the country according to the records of the 
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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 bell. 

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- 
tion, finely etched in black. 

MODEL R $2950 
2 tube set sells for only 

MODEL F $5950 4 tube set shown in illustration 
for use with loud speaker 

Faraway Users Endorse It 
Hundreds of unsolicited testimonials endorse 

Faraway. Mr. Stover got over 200 stations - 
37 in one night. Frank Collins got 150 stations 
-21 in one evening. 

Why Pay $75 to $150 for a Radio Set 
You'll actually be 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 
advise you not to buy your radio set until you 
get it. 

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 Co. 
651 W. Third St., Cincinnati, O. 

V 

MAIL THIS COUPON 

THE FARAWAY RADIO CO., 
Cincinnati, Ohio. 
Gentlemen: 

Without obligation send me: 
[ 1 Your literature and details of money -saving 

proposition. 
[ 1 Agents' Proposition. 
[ I Dealers' Proposition. 
Name 

Address 
City and State 

Tubes Repaired 
Only middle west tube service station 

8 hour service. No extra charge for broken glass. 

WD -11, WD -12, C -11, C -12 
UV -201, C -301 
UV- 201 -A, C- 301 -A, UV -199, C -299 
An styles DeForest 
UV -200, C -300 $2.25 

Discounts in quanaities of six or snore. May be 
had in assorted styles. We pay the postage. 

Dey's Radio Service 
Dept 6, 5947 Superior St., Chicago, Ill. 

$2.25 

WE OFFER YOU MERCHANDISE AT PRICES 
BELOW COMPETITION! WRITE NOW 

$18.50 No. 51 Crosley 2 tube Receiver 915.00 
$60.00 Freshman 5 tube "Masterpiece" Receiver 555.00 
$17.50 Freshman Kit $15.75 
$ 5.45 Super B Battery, 24 volts, Rechargeable 9 4.95 
45 Volt large B Batteries- $2.90: 22!i2 V. large $ 1.45 
Genuine Bakelite Panels, 3.16 in. per sq. inch 5 .02 
$ 2.00 Fil- KO -Sut $ 1.65 
$1.50 Lavite Resistances, 12,000to100,000ohms, ea.$1.25 
$5.00 Acme Radio & Audio freq. Transformers, pr. $3.95 
$12.50 Coma Push & Pull Transformers S 9.90 
23 Plate' Vernier Amsco Condensers $ 3.85 
43 Plate Vernier Amsco Condensers $ 4.25 
400 ohms Amsco Potentiometers with dial $ 1.35 
Pioneer moulded bakelite Variometers $ 4.85 
$18.50 Gold Seal Homcharger, A.C. current $14.95 

Send for our new Price List. 
Remittances must include postage. Dept. RN 

MARVEL RADIO SPECIALTY c. 
132Nassau St., NewYorkCity 

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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Cannon -Ball Headset 

$3.50, 
Cannon -Ball is the Headset that is 
giving radio enthusiasts the service 
they desire. It is made by Camco 
craftsmen who have been making 
headsets for over eight years - 
craftsmen who specialize on head- 
sets and loud speakers. 
Examine Cannon - Ball. The careful 
workmanship and beautiful finish of the 
entire set will impress you. Slip the 
phones on your ears. Comfortable? You 
bet -weighs only ten ounces complete 
with headband and cord. And when you 
attach Cannon -Ball to your radio set, the 
clearness of the reproduction of all tones 
will please you. "Radio as you like it," 
will be your comment when you invite a 
friend to "listen in." 
We know that radio enthusiasts are 
recommending Cannon -Ball Headsets to 
their friends. To us it means larger 
production. And to you it means a 
quality headset at a fair price. 
Like other folks, you'll 'invest your 
money wisely -Camco Cannon -Ball, 
$3.50; Camco Grand, $4.75, and the 

CAMCO 
Loud Speaker 

$9.50 
Truly a friend of 
the family. Horn, 
one piece brown molded fibre; 

Base, ornamental cast- 
ing finished with black 
checked varnish, en- 
closed bottom. soft 
rubber feet ; Height, 22 
inches; Bell, 10 inches 
in diameter ; Cord, 
black mercerized cot- 
ton, 5 feet long. Com- 
plete with a Cameo 
permanent adjustment 
Loud Speaker unit. A 
quality speaker at a 
fair price $9.50 
West of Rockies 519.50 

DEALERS: Ask your jobber about 
Camco products or write for complete 
details. All Cameo products are backed 
by a liberal, money -back guarantee. 

CANNON & MILLER CO., Inc. 
SPRINGWATER, N. Y. 

av ngs 

CATALOG 
FREE 

Save big money on stand- 
ard parts and complete 
sets. First quality and 
prompt service guaranteed. 
Send for free catalog today. 

GREAT LAKES RADIO CO 

136W LAKE St Deptc CHICAGO 

WHAT'S YOUR SCORE? 
The New Popular Radio Game 

including log, stations, map. score sheets 
and instructions. 3.ßc, 4 for $1. Money back 
if not delighted. Wonderful opportunity for 
agents. Write noce! 

Radio Canoe, Dept. 18, 918 Garrick Bldg.,Chicago 

Commerce Department, and the erection of 
about twenty -five more is under considera- 
tion. Not all these high- powered broad- 
casters are new literally, some of them are 
applying for transfers from classes A and 
C. 

The problem for the Bureau of Navigation 
Radio Section is not decreased by this fact, 
however. Somehow a dozen new wave- 
lengths will have to be found. In general 
each of the 56 Class B stations has an 
exclusive wave -length so as to insure no 
interference from other broadcasters within 
a very wide territory. Originally there were 
50 separate wave -lengths assigned to B sta- 
tions, but before long some of the stations 
on opposite coasts or in the same cities, had 
to share wave -lengths or time. Later a few 
were given experimental broadcasters and 
now the band is exhausted. 

How to find a number of exclusive wave- 
lengths for these newcomers is a problem 
that will probably have to be referred to 
the National Radio Conference called 
Sept. 30. It is rumored that some of the 
higher wave -lengths allocated to amateurs, 
before the new short wave -lengths were 
opened to them, may be reassigned to Class 
A broadcasters, while some of their waves 
will be transferred to Class B. In all prob- 
ability the Class C wave of 360 meters, 
which was the original broadcasting wave, 
will also be revoked and given to two or 
three B stations. 

The 360 meter wave -length is now used by 
only 89 Class C stations, all of which it is 
believed will soon have to transfer to Classes 
A and B or quit. There is also a possibility 
of securing a few more wave -lengths, suit- 
able for the use of B broadcasters, from 
bands in the possession of the Government 
stations, if the conference should so decide. 

ANOTHER WORLD'S LONG DIS- 
TANCE RECORD 

Coincident with the return of the MacMil- 
lan North Pole Exploration Expedition to 
this country, comes the startling news from 
Australia that MacMillan's radio equipment 
has broken all records for 200 -meter wave 
long distance transmission. Amateurs with 
low power transmitters have worked across 
the Atlantic and have covered great distances 
in experimental work but it has remained 
for the little MacMillan transmitter to out- 
distance the best of these. 

Because of the extremely small space 
available on the MacMillan ship, the Bow- 

- doir7, only an extremely low power trans- 
mitter of but 100 -watt capacity could be in- 
stalled. In its initial test in the laboratories 
of the Zenith Radio Corporation of Chicago 
where it was built, the set gave promise of 
remarkable performance and through the 
long year during which MacMillan was 
frozen in within 11 degrees of the North 
Pole, communication was maintained with 
stations all over the United States and Canada 
and this was deemed excellent performance. 

However, little did MacMillan's operator, 
Donald Mix, realize how far his signals 
were carrying, when on the 19th of May, at 
4 :30 P. M., operator W. Cottrell of Coogee, 
Australia, heard WMP, MacMillan's call 
letters, distinctly communicating with 6XAD 
the experimental station of Major Lawrence 
Mott, located at Avalon on the Catalina 
Islands. There is no question as to the 
authenticity of the record as the Australian 
amateur heard the signals sufficiently well to 
enable him to identify the peculiar 500 -cycle 
self- rectified note, characteristic of the 
peculiar and unusual type of transmitter with 
which the MacMillan Expedition was 
equipped. 

When it is noted that the distance between 
the location of the MacMillan Expedition 
in May and Coogee, Australia, is over 9060 
miles air line on the great circle, it will be 
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Don't underestimate t h e 

value of TIGHT CONNEC. 
TIONS! The best built set in the 
world wou't operate right if there 
are leaks. 

You'll never be troubled with 
leaky connections when Stevens 
Spintite Wrenches are on the job. 
These handy little tools spin the 
nuts down tight, with vise -like 
pressure, making joints that are as 
solid as if soldered. No chance 
of losing the most delicate im- 
pulses. 

No fumbling and fussing, with 
Spintites -they get into the cramp- - 

ed places where pliers are useless. 
Spintites are real tools, made of 
tempered steel, in one piece; rug- 
gedly built for long wear. 

Set of Spintites for Round Nuts, in I most 
popular sizes $1.00 
Set of Spintites for Hex Nuts, in 3 most 
popular sizes $1.00 
Set of Spintites in 7 sizes for all Hex Nuts 
on stand $3.50 

Spintites are made in every size and style. 

Stereos Panel Cutters (see A) 
for cutting peek or socket holes 
rubber or bakelite panels. ?:i" 
size, 75c. 1" size, 85e, 11/2" 
size, $1. Set of 3, $2.50. 

Stevens Combined Drill and 
Countersink (see B). Drills and 
countersinks in one operation.. 
Price 35c. 

g /` Write as for Booklet 24. today, 
describing complete line of radio 
tools. If your dealer can't supply 
Stevens tools send his name, and 
order from us direct. 

Stevens & Company 
o Toolsraiths since 1899 

id! i 375 Broadway, New York 

_ tøtflJLoss 
s LoN 

Variable Condenser 
Increases signal strength. Occupies only 1 x 3 

inches. Gives high capacity and low loss. Vast 
improvement over large metal plates. Every user 
delighted with increased efficiency. 

PRICE $1 Postpaid 
Sold on an absolute money back guarantee. If 

it does not improve your set send it back and get 
your money. Write for descriptive folder. 

Dealers Write for Our 
Attractive Proposition 

STEINITE LABORATORIES 
601 Radio Bldg., Atchison, Kansas 

Use Kellogg Noiseless Trans -B- former 
for your B Battery supply. 

KELLOGG SWITCHBOARD & SUPPLY COMPANY 
CHICAGO, ILLINOIS 
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appreciated just how remarkable such a per- 
formance really is. Commercial stations 
with their tremendous power and long waves, 
have difficulty in covering such distances. 
On May 19th, the Bozvdoio was in 24 hours 
of continuous daylight and at the time re- 
ception was reported at Coogee, Australia, 
WMP was as loud as some ,of their corn - 
mercial stations. 

It will be noted that operator Cottrell re- 
ports these signals at 4:30 P. M. his time, 
at which time of course he was in daylight 
and as mentioned before, the MacMillan Ex- 
pedition was also in daylight. This feature 
lends added drama to the achievement as 
it is well known that radio transmission dur- 
ing daylight is very considerably less than at 
night. 

Captain MacMillan can well be proud, not 
only of the results of his expedition from the 
standpoint of exploration in the frozen 
north, but also from the standpoint of 
pioneering and exploration in the marvelous 
field of radio. His record of long distance 
summer daylight radio transmission with low 
power should stand for a long time. 

AMERICA INCREASING IN RADIO 
EXPORTS FIELD WITH THE 

OPENING OF NEW 
MARKETS. 

The United States still leads in the ex- 
portation of radio apparatus, and is likely 
to continue in this position despite restric- 
tions in foreign markets and lack of broad- 
casting facilities in many countries. Annual 
exports for 1925 will probably exceed five 
million dollars in value. 

Three years ago there were not more than 
a dozen manufacturers of radio apparatus in 
this country -the only demands were for 
commercial telegraph equipment, whereas to- 
day a conservative estimate of the number 
engaged in this growing industry is placed 
at 325 firms exporting apparatus for com- 
mercial interests, amateurs, and the listening 
public. 

An idea of the immensity of our export 
radio business may be gained from the fact 
that during the past seven months radio 
exports totaled $2,123,832, compared with 
$1,894,823. during the same period last year, 
showing an increase of over a quarter of a 
million dollars. Since January- 1, the average 
monthly value of radio exports has been 
well over $300,000., against an average of 
approximately $270,000. last year. All of 
which goes to show that radio apparatus 
shipped out of the country annually is a four 
million dollar business. 

Exporters from the States show a steady 
growth in business and it is stated by govern- 
ment statisticians that our manufacturers 
can always compete abroad on a quality 
basis. Of course in countries where there 
are restrictions against foreign apparatus, a 
serious handicap is encountered, but these 
market restrictions are being lifted gradual- 
ly. Australia has just opened her ports to 
competition, so has South Africa, while 
Poland appears to be inclined to accept 
American goods. Another difficulty is the 
fact that some governments levy a "listening - 
in" tax, which reduces the number of fans. 
In South Africa this fee amounts to about 
$10.00 a year, and in Australia almost as 
much is charged for the privilege of operat- 
ing a first -class receiving set. 

In spite of these difficulties in the way of 
foreign competition, radio exports from the 
United States have increased steadily month 
by month this year over the same period 
last year, with one exception. Dining July 
last year, $443,000 worth of orders went to 
Sweden, bringing exports to $682,885, while 
the figure for this July is 43 per cent. of it. 
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Buy a 
Fibroc - Bakelite Panel 

If you want to be sure of - efficiency 
Because of its high dielectric strength FIBROC- Bakelite panels 
insure freedom from distortion. They will not absorb moisture. 

-strength 
FIBROC has a tensile strength of from 10,000 to 25,000 
pounds to the square inch. Though lighter than aluminum it 
is stronger than steel of equal weight. - beauty 
FIBROC -Bakelite Panels are made in black or mahogany finish 
and with either a high lustrous polish or velvet finish, that adds 
real beauty to the set of which it is a part. - ease of working 
FIBROC -Bakelite Panels can be punched, drilled or cut without chip- 
ping or feathering and may be machined in any direction. They are 
readily engraved. They will not warp or cold flow. 

FIBROC- Bakelite Panels are sold by good radio dealers, in standard 
sizes, each packed in a separate envelope. Ask for them by name. 

FIBROC INSULATION COMPANY 
353 Lincoln Avenue Valparaiso, Ind 

ONE THOUSAND AGENTS 
WANTED 

WE want one thousand agents to sell subscriptions to RADIO 
NEWS, SCIENCE & INVENTION, THE EXPERI- 

MENTER 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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OPPORTUNITY AD -LETS ... 

c Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in these 
columns. Ç 

Classified advertising rate twenty -two cents a word for each insertion. Ten per cent discount for 6 issues, 20 per cent discount for 12 
issues. Name and -address must be included at the above rate. Cash should accompany all classified advertisements unless placed by an 
accredited advertising agency. No advertisement for less tha,a 10 words accepted. 

Objectionable or misleading advertisements not accepted. Advertisements for the January issue must not reach us later than Nov. 1st. G 

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION 
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York, N. Y. C 
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Agents Wanted 

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 Agents- 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 cent discount on your osto 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. 

District Managers Wanted. Appoint Local Agents for .us 
in your locality. No canvassing or delivering. $100.00 
weekly easily made. Commissions advanced. Bob Russell, 
Y 2307 Archer, Chicago, Ill. 

Big Money and Fast Sales. Every mener 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. 

Agents Wanted -Sell four tube radio receiver at $45.00. 
Pleasant work, big profit. Write ror our proposition. Im- 
perial Radio Company, Binghamton, N. Y. 

Write and learn how to start profitable business without 
capital or experience. Silvering mirrors, refinishing auto 
headlights, tableware plating. Outfit furnished. Interna- 
tional Laboratories, Dept. 25, 809 Fifth Ave., New York. 

Big Money selling new Household cleaner. Washes and 
dries windows. Sweeps, scrubs, mops. Complete outfit less 
than brooms. Over 100 percent profit. Harper Brush Works, 
160 3rd St., Fairfield, Iowa. - 

Students, Agents. Bamboo self filling fountain pen, 
stylus point, improves with use, writes like a pencil, no 
blotter necessary, guaranteed one year. Retails $1.25, sample 
65e. Central Supply & Mfg. Co., Dept. R136, Bucyrus, Ohio. 

Agents Wanted to advertise our goods and 'distribute free 
samples to consumers; 90e an hour; write for full particu- 
lars. American Products Co., 2135 American Bldg., Cin- 
cinnati, O. 

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. Ozarka, 813 Washington Blvd., 
Chicago. - 

Advertise, hundred magazines, three issues, 10e word. 
Pennell Company, Covington, Kentucky, 

A Radio Distributor will shortly earn an outstanding posi- 
tion in the Radio field as distributor for a traveling radio 
receiver cubicle is unique in every detail, and which can be 
operated without a single adjustment. Thousands- now in 
use and for sale in Chicago and New York. State or terri- 
torial rights will be granted together with liberal advertis- 
ing and merchandising aids. Write at once for full particu- 
lars. Address George D. Lynn, 1844 Broadway, New York 
City. 

Free. Operate little Mail Order business home evenings. 
Beginner's Outfit furnished containing specialties, 500 cir- 
culars, samples. Also tell you how to get Agents sell your 
specialties. Instructive Book Free. Pier, 798 Cortland 
Street, N. Y. 

Airplane Engineering, under the Western Airplane Corpor- 
ation method of practical home training, otters you a chance 

'to be successful and become a leader in this newest industry. 
Written for the Airplane industry by airplane men, this up- 
to -date Course is offered to you for the First Time after 
training hundreds of successful Mechanics and Engineers. 
Write for catalog. Western Airplane Corporation, Dept. R, 
Monadnock Block, Chicago. 

ISO Money- Making Plans Free! Wolverine Bureau. R.N.1, 
Muskegon, Michigan. 

Chemistry 
Learn Chemistry at Home -Dr. T. O'Cenor 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 833 of this issue. Chemical 
Institute of New York, 66 West Broadway, New York City. 
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Correspondence Courses 
Used correspondence courses of all schools sold, rented 

and exchanged. I,ist free. (Courses bought). Lee Moun- 
tain, East Chattanooga. Tenn. 

Educational 
Join our home study club and save over 50 percent an new 

or used correspondence courses. Particulars free. Courses 
bought. Students' Exchange, Dept. A, 47 West 42nd, New 
York. 
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Esperanto 
The International Radio and Business Language. Complete 

Textbook and 1800 Word Dictionary for $1.00. Your money 
returned if you are not satisfied. W. A. Buchheim, Book- 
seller, 1435 Race Street, Denver, Colorado. 

Exchange 
200 -20,000 meter Reteiver including Radiotran $21.00. 

Two step Amplifier $18.00. Smith, 4416 Market, Phila- 
delphia. 

For Advertisers 
24 Words 355 Rural Weeklies $14.20. Admeyer, 4112 -R 

Hartford, St. Louis. 
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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. 
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For Sale 

$55.00 Western Electric 10 -D speakers, $20.00. Earl 
Wright, Colecamp, Mo. 

Storage "B" Batteries at dry cell prices. Purchase a 
rechargeable "Hawley" storage "B" battery. Non- sulphat- 
ing or buckling of plates which means clearer enjoyable re- 
ception with unlimited life. Sold in complete knock-clown 
units which require no former experience to put together. 
My unconditional guarantee of return of your money fully 
protects you. These units contain everything for the actual 
construction of battery such as large size tested Edison ele- 
ments, special molded flat bottom glass cells (not ordinary 
test tubes) punched insulating fibre board for supporting 
cells, rubber stoppers, special annealed nickel wire, per- 
forated hard rubber separators, full strength chemical elec- 
trolyte. With all orders there is included an 8 -page illus- 
trated folder, showing simple putting together, making of 
charger and charging. Also details how to adapt your "A" 
battery charger if you have one for charging this "B" bat- 
tery. Prices of units complete as above -22 volts $2.9:5, 45 
volt $5.75, 90 volt $8.95, 100 volt $9.05, 120 volt $11.60. 
135 volt $12.75, 150 volt $13.90, 200 volt $17.50. Special 
voltage units put up at no increase in price. Complete 
sample cell 35c prepaid. Complete "Il" battery charger at 
$2.50. Extra special 100 volt cabinet of whltewood at $2.75. 
Also "A" batteries at attractive prices. Order direct or 
write for my literature, 30 day trial offer and guarantee. 
Orders shipped same day as received. No waiting. B. It. 
Smith, 31 Washington Ave, Danbury, Conn. 

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. 
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Help Wanted 
We Want Salesmen and Agents, either whole ov side line, 

to sell" our low priced radio hooks to the trade. Excellent 
proposition for live wires. The E. I. Company, Publishers, 
2.33 Fulton St., New York City. 

All Men, Women, Boys, Girls, 17 to 65 willing to ac- 
cept Government Positions $117 -$250 traveling or station- 
ary; Write Mr. Ozment, 251, St. Louis, Mo., immediately. 

Detectives Needed Everywhere. Travel. Experience un- 
necessary. Write George Wagner, former Government Detec- 
tive, 1968 Broadway, N. Y. 

Men to Build Radio sets for me in spare time. Leon 
Lambert, 595 -11 Kaufman Bldg., Wichita, Kansas. 

Become a Landscape Architect. Uncrowded profession of 
wonderful opportunity for money -making. Easily mastered 
by mail. Earn while you learn. Write for book. Ameri- 
can Landscape School, 11 -E, Newark, New York. 

Languages 
World -Romic System, 2etasterkey to all languages. 

Primers, $1.94 Chinese, French, Spanish. Pronunciation - 
Tables, 30e. Languages, 8 West 40th, New York. 

Miscellaneous 
Spoken Esperanto for Beginners -Prepare for worldwide 

radiocasting! A direct method manual for teacher and 
classes, 92 pages, illustrated, $1.00 buys 1 cloth -or 2 
paperbound, postpaid. N. W. Frost, 12 Ash PL, Cambridge 
38, Mass. 

- 

Old established Export Company with many foreign offices 
wishes to represent in Australia and other foreign markets 
best radio equipment and parts. Correspondence solicited. Write C. F. Box 195, Radio News. 

Music Composed to words. Bauer Bros., (formerly of 
Sousa's Band), Oshkosh, Wisconsin. 

Beautiful registered bull pups cheap. Bulldogs. 501 
Rockwood, Dallas, Texas. - 

Motorcycles, Bicycles 
Don't Buy "a Bicycle Motor Attachment until you get 

our catalog and prices. Shaw Mfg. Co., Dept. 6, Galesburg, 
11, 
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Patents 
Inventions Commercialized. Patented or unpatented. Write Adam Fisher Mfg. Co., 278, St. Louis, Mo. 

1,11:11.::11.111111.1111 uu:m:: n: n 111111111111111 n:muu11nuu:11u11:w:11n1111i 11:11111: uunuumn: :: u u muun u mP 

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. 
Watson E. Coleman, Patent Lawyer, 644 G Street, N. W., 
Washington, D. C. - 

Lacey Patent -Sense. See page 844. 

Inventors -Should write for our Free Guide Books and 
"Record of Invention Blank" before disclosing inventions. 
Send model or stretch of your invention for our Free Exam- 
ination and Instructions. Radio, Electrical, Chemical,- Me- 
chanical and Trademark experts. Terms reasonable. Victor 
J. Evans & Co., 922 Ninth, Washington, D. C. 

Patents -Send for form 'Evidence of Conception" to be 
signed and witnessed. Form, -fee schedule; information 
free.- Lancaster and Allwine, Registered Patent Attorneys 
in United States and Canada, 269 Ouray Bldg., Wash- 
ington, D. C. 

.- Patents for Inventions. Long experience, highest grade 
work, rates reasonable, best references. Advice as to pat- 
entability. «'m. Ashley Kelly, 41 Parle Raw, New York. 
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Personal - 

Lonesome -Join our club -make acquaintances everywhere. 
Big illustrated book with descriptions and photos, sent in 
plain wrapper for ten cents. Bonafide Co., Dept. 58. 
Kansas City, Mo. 

Exchange cheery letters with new friends. Write Betty 
Lee, Inc., Box 820 City Hall Station, New York City. 
Stamp appreciated. 

Free to Men or Women -Information of a scientific nature 
that has brought physical vigor and happiness to thou- 
sands. No charge; no obligation. Write Pair Sales Co., 
Dept. 246A, Colorado Springs, Colo. - 

Lonely Hearts -Exchange letters; make interesting new 
friends in emir jolly club. Eva Moore, Box 908, Jacksonville, 
Florida - Enclose stamp. 

Printing 
Twelve Radio Name Cards- Artistic hand work. Send 

name and quarter. Lloyd Miller, 1140 Hamilton Street, 
Allentown, Pa. 

Radio 

2650 Miles Distance with one tube. Any Novice under- 
stands our Simplified instructions. Big free booklet tells 
the story. Vesco Radio Co., Box RC -117, Oakland, Calif. 

Four tube great volume, distance set made to order $50.00; 
hook -up 50c. Robert Seliger, 959 Frankford Ave., Phila.,. 
Pa. - 

Radio Tube Repairs, like new. Ú.V.200, 201A, 199, etc. 
$2.25; -202- $3.50. Service and Satisfaction guaranteed. 
S. Strobel A Ca, 3923 N. 6th St., Phila., Pa. 

Magnavox M4 Latest nationally advertised reproducers. 
Magnetically balanced. Sensitive. Improved rubber cush- 
ioned diaphragm. -List $25. Introductory $21. Storage 
battery Type R3 with electrical modulator. List $35. 
Introductory $28. The factory sealed carton is your guar. 
antee. Radio Central, Dept. R, Abilene, Kansas. 

Transmitter for sale complete $60, Cyril E. Reche, Big 
Pine, Calif. 

Teaches you the code within two hours or money refunded. 
Radio' Code chart $1. John Percival, 1412 N. Nevada, 
Colorado Springs, Colorado. 
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Registered U. S. Patent Ottice 

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 
are specially designed 
for the Neutrodyne and 
Reflex circuits. Instruc 
tive booklet free on re- 

'' f\co 
$6.00 quest. 

Can be used with any amplifying tube 
on the market with excellent results 

. Eastern Distributor 
Wetmore -Savage Company, Boston 
West and Southwestern Distributor 
The Beckley Ralston Co., Chicago 

Manufactured by 

Ford Mica Company, Inc. 
33 East 8th Street New York 
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MICA CONDENSER 
Patent Pending 

insure high efficiency and the 
Build -Up feature enables the 
operator to obtain any definite 
capacity from .00025 to .006 
by simply adding extra plates 
of copper and mica to the 
Build -Up base. 

Each alternate copper and 
mica plate has a capacity of 
approximately .0002 Mfd. 

Build -Up Mica Condensers 
of the following capacities, 
each assembled complete in 
carton: 
.00025 Mfd. List price 50e 
.0005 Mfd. List price 50e 
.001 Mfd. List price 55e 
.002 Mfd. List price 60e 
.0025 MM. List price 65c 
.005 Mfd. List price 70e 
.006 Mfd. List price 75e 

Extra envelope containing 20 copper and 
mica plates, or sufficient to build up a condenser 
from .00025 to .006, list price 25c. 

Table showing required number of plates 
needed for any capacity is furnished with each 
condenser. 
Ask your dealer - or order direct. 

CHAS. SCHINDLER 
1401 W.DelawareAve., Toledo,Ohio 

Die -Cast Wood 
CLEARS PEAKER 
Glorify Reception 

.Surely -you would not expect 
Krittler, the master, to give full 
expression to his art with a 
metal violin! It must be wood! 

Likewise, a loud speaker must 
be wood -if it is to reproduce 
with absolute fidelity and tone 
correctness. 

Die-Cast Wood CLEAR- 
SPEAKERS Glorify reception. COMPLETE 
Get one and know what real If your 
radio enjoyment is -from a dealer 
speaker made of wood, as ours cannot 
are made. supply 

Crystal Black or Brown You, order 
direct. 

$17.so 

COMPRESSED WOOD CORP. 
Formerly American Art Mache Co. 

343 W. Austin Ave. Chicago 

Radio (Continued) 
Black Fibre Panels, nicely finished 3 -16" thick. Cut to 

order any size, .01c sq. in. Immediate shipment prepaid. 
Panel Supply, Box 306, Lowell, Mass. 

Panels -Black fibre, 3/16" thick .01e sq. in. prepaid. 
High dielectric strength. Panel Supply, Box 306, Lowell, 
Mass. 

Radio Generators: 500 volt 100 watt $28.50. Battery 
charging Generators $8.50. High Speed Motors -Motor Gen- 
erator Sets all sizes. Motor Specialties Co., Crofton, Penna. 

Make Your Neut Reach Out -Same panel, same layout, 
fewer parts. Our $5.00 Kit includes the one different part, 
22 feet real gold sheathed wire, lithographed print of Kla- 
dag Coast to Coast Circuit, and complete, simple instruc- 
tions. Nothing else to buy. Gives selectivity with deep, 
resonant volume. Not obtainable elsewhere. We originated 
this and can name scores of buyers it has delighted. Satis- 
faction Guaranteed. Details -10c. Kit prepaid anywhere, 
$5.00. New 48 -page catalog, thousands of items, many ex- 
clusive for stamp. We accept postage stamps same as cash. 
Kladag Radio Laboratories, Kent, Ohio. 

Ivory Radio Panel: Grained white "Ivorilite" makes most 
beautiful set of all. Guaranteed satisfactory. Any size 
3 -16" thick sent prepaid 3c per square inch. Sample free. 
E. P. Haltom, Dept. N, 614 Main St., Fort Worth, Texas. 

Radio Books. Catalog free. R. Dobbins, 146 W. 27th St., 
Indianapolis, Ind. 

Radio Fans and B C L's qualify one week -150 students 
nosy licensed -Their learning records on request. Complete 
method $2.50. Dodge Radio Shortkut, Dept. N. Mamaro- 
neck, N. Y. 

Increase enjoyment of your set. Send $5.25 for 12 lesson 
code records. Play on any Victrola type machine. G. 
Clouser, Williamstown, Penna. 

New and reclaimed radio parts, also a. few slightly used 
sets. Ray Baskerville, Symerton, Ill. 

A Special on Atlas Loud Speakers $25 regular, our price 
while they last $12.00. 301 Type tubes -$3.60. Amateur 
Radio Supply Shop, 525 Park Ave., Kent, Ohio. 

One tube Reflex cost me $40. Complete for $28.00. Ayan, 
1515 Monroe Street, Chicago, Illinois. 

Send me your burned out or broken Power tubes -50 watts 
or over. Will pay liberally. W. Baker, 30 W. 20th St., 
New York City. 

Have your broken and burned out Power tubes repaired, 
50 watts or over. Send them to us for Repair. Charges 
reasonable. Wm. Baker, 36 W. 20th St., New York City. 

Reflex Circuits -Erla, Acme, Wesco and others. Com- 
plete kits of parts for building reflex sets. Individual parts 
or complete assemblies. Tubes do double duty, giving twice 
the range and volume per tube. One tube reflex operates 
loud speaker. Complete kits of parts as low as $14.95. 
For distance, clearness and economy, Build a Reflex. We 
are reflex specialists. Wesco Radio, 2162 N. California 
Ave., Chicago, Illnois 

mmm111w1,1wumnaumw1mi.eumw - Salesmen Wanted 
A Salesman wanted in every town or city within 25 miles 

of a broadcasting station to sell Radiogem, the complete 
radio receiving set that retails for $2.50. With Radiogem 
there is nothing else to buy -the outfit includes the Radio- 
gem receiving apparatus, 1,000 ohm phone, and aerial outfit. 
The cheapest radio outfit on the market -yet as practical as 
the most expensive. Big money to the right men. Send 
$2.00 for sample outfit. The Radiogem Corp., 66 -R West 
Broadway, New York City. 

Salesman calling on jobbing trade to carry our Radio 
Knock -down Cabinet as a side line. State full particulars. 
Strictly confidential. Box 190, Radio News. 

Salesmen for nationally advertised popular priced line of 
all -wood radio loud speakers. Dien calling on radio trade. 
Liberal commission paid weekly. Replies confidential. Ad- 
vise territory. Compressed Wood Corporation, 545 West 
Austin Ave., Chicago. 

Bradley earned $1658.00 last month. You can too. Ask 
us to show you. Flashtric Sign, 2126 Hudson, Chicago. 

Were You Ever Offered a Grocery Store? Our proposition 
is better. You can handle flour, canned goods, dried fruit, 
coffee and entire line of groceries as well as radio sets, 
paints, roofing and automobile oils and tires with no rent 
to pay; no money invested; take large orders from samples. 
Goods are guaranteed and proven quality. Selling experience 
not necessary. Steady, profitable work for "workers." Ad- 
dress Hitchcock -Hill Co., Dept. 204 Chicago, Ill. Reference: 
Any bank or Express Company. 

Scenery to Rent 
Settings for Opera, Plays, Minstrels. Plush Drops. Ad- 

dress Amelia Grain, Philadelphia. 

Stamps and Coins II I'll 11III'lllllllll'll' "I'l' 

California gold. Quarter size 27c; half- dollar size 53c; 
Half -dime and Catalog 10e. Norman Schultz, Colorado 
Springs, Colo. 

158 Genuine -Foreigi. 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. Estab. 20 
years. Hussman Stamp Co., Dept. 146, St. Louis, Mo. 

French Colonies Free -Beautiful Picture Set, Native 
Chiefs, Tigers, Pictorials. 2c postage. Empire Stamp 
Company, 346 Lippincott, Toronto, Canada. 

Telegraphy 
Telegraphy -Both Morse and Wireless taught thoroughly. 

Big salaries. Wonderful opportunities. Expenses low: 
chance to earn part. School established fifty years. Catalog 
free. Dodge's Institute, Cour St., Valparaiso. Ind. 
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Wanted to Buy 
Full Value Paid for Old Gold, Jewelry, Watches, Dia- 

monds, crowns, bridges, dental gold, silver, platinum, gold 
or silver ore; magneto points, old false teeth. Packages re- 
turned if our offer is not satisfactory. United States Smelt- 
ing Works (The Old Reliable) 120 So. State St., Dept. 
16, Chicago, Ill. 
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EARLE E. LIEDERMAN 
The Muscle Builder 

Do You Need 
A Bust in the Nose 

before you start to fight? Do you need this kind of 
treatment to bring you to your senses? If you are 
that kind of a fellow, the chances are strong that you 
are going to get it. 

BE READY 
I don't recommend that you be a rowdy who goes 

around looking for a fight. But I do believe you 
should be alert and, when the time comes, be prepared 
to beat the other fellow to the punch. 

THE WISE MAN 
Some men never pay any attention to the condition of 

their house till it begins to fall on their head. Others 
watch for the first sign of a crack and immediately have 
it put in condition. Ilow about the house you live in- 
your body? Are you going to let it clog up and waste 
away until you suddenly realize you have tuberculosis or 
some other dreadful, incurable disease? Get wise! 
Check up on yourself! Put your body in shape and 
keep it so. 

An apple is no good unless you eat it. Let it lie, 
and it will rot away. Let your muscles lie idle and 
they will waste away, but use your muscles and you 
have_ more muscle to use. 

"THE MUSCLE BUILDER" 
That's what they call me. I don't claim to cure dis- 

ease. But I do absolutely guarantee to make a strong, 
husky man out of anyone who will give me a chance. 
If you wait until some disease gets you, the doctor is 
the only one who can save you -but come to me now 
and the doctor will starve to death waiting for you to 
take sick. I'll put one inch of solid muscle on your 
arm in just 30 days and two inches on your chest in the 
saine length of time. But that's only a starter. I'll 
put an armor plate of muscle over your entire body 
and build up the walls in and around every vital organ. 
I'll shoot a quiver up your spine that will make you 
glow all over. You will have a spring to your step 
and a flash to your eye that will radiate life and 
vitality wherever you go. And what I say doesn't lust 
mean maybe. I absolutely guarantee these things. Are 
you with me? Como on then. Let's go. 

Send for my new 64 -page book 

"Muscular Development" 
IT IS FREE! 

It contains forty -three full page photographs of my- 
self and some of the many prize -winning pupils I have 
trained. Many of these are leaders in their business 
professions today. I have not only given them a body 
to be proud of, but trade them better doctors, lawyers, 
merchants, etc. Some of these cane to me as pitiful 
weaklings, imploring me to help them. Look them over 
now and you will marvel at their present physiques. 
All I ask is 10 cents to cover cost of wrapping and 
mailing. For the sake of your future happiness, send 
for your copy today, right now, before you forget it. 

EARLE E. LIEDERMAN 
Dept. 3611, 305 Broadway, New York City 

EARLE E. LIEDERMAN 
Dept. 3611, 305 Broadway. New York City 
Dear Sir: I enclose herewith 10 cents, for which you 
are to send rho without any obligation on my part 
whatever, a copy of your latest book, "Muscular 
Development." 

Name 

Street 

City 
(Please write or print pisinly) 

State 
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Before you build your set 
write for our new booklet, 
"Rubber for More Perfect 
Radio Reception." Learn 
how rubber can improve your 
set and add to your pleasure. 

Science says use Hard Rubber 
Panels to avoid Dielectric Losses 

DIELECTRIC losses reduce range and selectivity. Use hard 
rubber radio panels in building your set and minimize these losses. 
Hard rubber -the chart shows --has the lowest dielectric losses. 

And more, it is easily worked with ordinary tools - more 
moisture- proof -and less expensive. 

Goodrich Radio Panels give you all basic hard rubber ad- 
vantages -and more ! 

I, Won't warp from the heat of tubes because their softening point is 

25° Fahr. higher than that of usual hard rubber. 

Q Permanently retain their rich, glossy finish because of a much lower 
free sulphur content. 
Q Conserve all electrical properties because of lower moisture- absorption. 

So ask for Goodrich ! Two attractive colors - black and 
mahogany. All standard sizes -individually packed. 

THE B. F. GOODRICH RUBBER COMPANY 
Akron, Ohio ESTABLISHED 1870 

HARD RUBBER Goodrich ijadio panel 
THE PERIODICAL PRESS, NEW YORK 
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Producing Graphite Discs in Allen -Bradley Electric Furnaces 

Graphite Discs from 
the Electric Furnace 

Allen -Bradley Radio Products 
are the best insurance against trouble 

FINE, stepless control is not the only distinctive feature of Allen - 
Bradley graphite disc radio devices. It is true that with no other 

type of rheostat can you enjoy the noiseless, stepless, selective control 
of the Bradleystat. No adjustable grid leak can equal the Bradleyleak. 

But there also is the inherent reliability of the graphite discs, produced 
in the terrific heat of the electric furnace, and encased in porcelain 
containers that cannot warp. Atmospheric changes mean nothing to 
graphite discs. Corrosion cannot destroy them. Continuous use cannot 
impair their perfect operation. 

The slight extra cost of Allen- Bradley radio products is an insignificant 
premium on insurance against interrupted radio reception. Think this 
over! The quality endures after the price is forgotten. 

Electric Controlling Apparatus 

287 
Greenfield 

Ave. 

Milwaukee, 
Wis. 

Manufacturers of Graphite Disc Rheostats 
for more than 20 years 

r 
ALLEN BRADLEY CO. 

287 Greenfield Av. 
Milwaukee, Wis. 

Please send me descriptive leaflets on 
Allen- Bradley radio products. 

Name 

Address 

4 

mg 
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ihe Tube meam 
Music or Noise 

This symbo' of 
quality is your 

protection 

Radiotron 
WD-11 

It isn't a genuine WD -11 
unless it's a Radiotron. 
It isn't a genuine RED -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. 

Buying anything but the best in vacuum tubes is like trying 
to run a car on gas that is half water. In radio, everything, 
in the end, depends upon the Radiotrons. You can put 
perfectly good Radiotrons in a poorly made set-that's true. 
But the point is that the very finest receiver made can be 
no better than its tubes. This is no new or startling an- 
nouncement. Everyone knows it. And that's why, at 
the radio counter, you see each man pick up a Radiotron, 
and look at the base for the word "Radiotron ", and at the 
glass for the "RCA" mark. For best reception - real 
music -nothing short of the best in tubes will do. 

Radio Corporation of America 
Sales Offices: Suite No. 211 

233 Broadway, New York City 10 So. T a Salle St., Chicago, Ill. 
433 California Street, San Francisco, Cal. 

Radiotron 
REG..U. S. PAT. OFF. 
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