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The Wages for the Cunningham $3.00u \\ indow Trim Contest held during Con uingh :un National 
Radio Tune Week, September 241h to t hn.ori 1st. 1923. have after due dtliberau,zts, from a disinterested 
and unbiased viewpoint, allotted the fifty -ant prizes as stipulated in the rules of the contest, declaring a 

tie for sixth plate. Following Dealers are . the names and add of the Radio ;Radio ealers who shared in the 

,awards and the in:inner in ulii. It the Prizes were :mink.!: 

Caster's Radio Shoppe. 
Les Angeles, Calif. . . 51000 -First Prize 

Hennepin Hardware Company. 
Minneapolis. Minn. . . . 750 -Second Prize 

Electrical Appliance Shop. 
Las Angeles. Call. . 500 -Third Prize 

Warner Hardware Company. 
Minneapolis. Minn. . 250-Fourth Prize 

Pincus & Murphey. 
Alexandria, La I50 -Filth Prue 

(50 HONORABLE MENTION 

The forte aie prizes as stipulated in the rotes o1 the Contest are awarded to the follow .nd Cunningham 

Dealers for winders of Honorai. Mention: 

Banister & Pollard 1..., 
Newark, N. J. 

N. E. (terry -N.eli . 

Waco, Tex. 
Jesse C. Cutler. 

Brookings. So. Dakota. 
Ehrlrr Radio Co.. 

Chicago, Ills. 
Equipment Sales Co., 

San Diego. Calif. 
Ervin's Electrical Co., 

Parson, Kans. 
Evers hardware Co., 

Denton, l'ex. 
Fortner Camera Supply 1 

Sterling. Colo. 
C. H. Gilliatn's Rali, Store. 

Brownwoud, Texas. 
Robert A. Goodall, 

Ogallala, Nebr. 
Thos. J. Green. 

%Vinona, Minn. 
Ilaskell Electric Co., 

Holyoke. Mass. 
Lazar & Son Mosie (enter. 

Chicago. Ills. 
Long Beach Radio Shop. 

Long Beaclt, Calif. 
IL Lesser & C piny. 

Cleveland. Ohio 

There being a tie for s,, lh plate. the some pote has been 
allotted to the two dealers oartir,pating in the tie. increas- 
ing the total amount of the pans from 55.000 to 15.100. 

Geo. C. Wille K Comp.,n,. 
Canton. Ohio . 5100 -Sixth Tw 

Hook Drug Company. 
I ndsanapelis, lnd. . 100 -Sixth) 

I.ucdennann Auto & Machine Co.. 
Enderlin. No. Dak. 

Louis D. Kubin Elet'I Co.. Inc.. 
Charleston. S. C. 

Mason. Pyle & Parkhurst Radio 
Co.. Webster City. la. 

\lid- Continent Radio l'orpn., 
Ft. %%'urth, Tex. 

Midwest Radio Co., 
Kansas Pity, Mn. 

SIurphy Macla) Hardware 
Great Falls. Mont. 

Newark Radio Supply Co., 
Newark. N. J. 

()scar A. 'Weisman. 
Fond du Lac. Wis. 

Paramount Radio & - Elec. 
Atlantic City, N. J. 

11. V. Parrott. 
Dennison. Tex. 

l'fall Electric Co.. 
Cleveland. Ohio. 

Press Electric Co., 
San Bernardino, Calif. 

P. S. Radi., Service Co., 
Cleveland. Ohio. 

!1ST Radio Shop, 
Tacoma. Nash. 

Radio Sales & Repair Co.. 
Cleveland, Ohio. 

Radio Tube 

E. M. Sargent Co.. 
Oakland. Calif. 

Selby & Reed, 
Martins Ferry, Ohio. 

Harry II. Smith. 
Decatur, Ills. 

Southern Plbg. & Ela'. Co.. 
Taylor. Tex. 

Stoehrer's Electric Shull. 
Oxnard. Calif. 

II. C. Tafel Co., 
Louisville, Ky. 

The Broadcast Shop. 
\Wanhingtott, D. C. 

The Brown Pharmacy, 
Chanute, Kans. 

The Motor Supply Co. 
Seattle. %\'ash. 

The Radio Distributors, 
Long (leach. Calif. 

The Salter Electric l'o.. 
Cleveland. Ohio. 

Thibaut & Mautz tiros., 
Marion. Ohio. 

Weed's Radio Shop, 
Portland. Ore. ' 

\ 'illapa Electric Co.. 
Raymond. Wash. 

%Vnlf Electric Co.. 
Beaver Falls. Pent. 

We take this occasion to extend our deep appreciations to the thousands of Radio Dealers located all 
over the country who su whole- heartedls entered into the contest and while many of them did not carry 
on une of the pnzes they nevertheless have placed themselves in the front ranks of live Radio Dealers in 
their respective localities and have the hearty co-operation and earnest support of this organization. 

zff 
Howe 011w: 

IS2 Sewed Street 
Sea Frusta* 

Iba West Lake Street Mate 
30 Church Street 

New York 
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THE WIRELESS AGE 

Imported PHONES 
give you a new radio set! 

APAIR of N & K Phones on your old radio set 
work a complete transformation. They make 

it sound new and different. Never before have high 
or low tones, loud or soft tones, come in so clear, so 

mellow, so free from distortion. 
N & K was designed by one of the world's foremost makers 

of telephone and other scientific apparatus. It was designed 
especially for telephone reception, whereas most radio phones in use 

today were originally designed to receive telegraphic spark signals. 

The diaphragm is larger and more sensitive, and is placed at a care- 
fully measured distance from the poles. Even the sound chamber 
is differently arranged. The workmanship lives up to the world- 

wide reputation of European precision instrument makers. 

Last year this head set was submitted to hundreds of American 
amateur radio stations. Out of these 90% declared it to be the 

best head set they ever used. 

Famous for comfort Every user of N & K Phones comments 
immediately on their comfort and the way 

they exclude outside sounds. This is due to two things -the extra 

size of the phones, covering the ear completely, and the leather - 

covered head bands, which have an additional sanitary value. 

You shall be the sole judge e N & K Phones are sold by 
leading radio dealers every- 

where. They are sold with the understanding that your money will 

be cheerfully refunded if you do not find that N & K 
Phones reproduce more naturally, give clearer, mellower 
tone, and fit more comfortably than any other head 
set you care to compare them with. 

Dealers, read this f We authorize u yo to fund 
f on any N & K Phones returned 

m o 
afteney r 

the above test. We will exchange or replace any that 
come back to you. Pending the announcement of jobber 
distributors, we will fill orders direct so that dealers may 
be prepared for the increasing demand for N & K Phones. They 
come packed ten to the carton, each carton containing an ample sup- 
ply of display matter and literature. 'Wire or write your order today. 

et Tie World 
With N &K" 

1 

N & K Head Set, Model D, 4000 ohms. 
Nit keled brass sound chamber, 2' /a in. diaphragms, 
hard rubber caps, leather- covered bands, six feet 
of cord. Retail price, $8.50. 

TH. GOLDSCHMIDT CORPORATION, Distributors, Dept. W3, 15 WILLIAM STREET, NEW YORK 

When writing to advertisers please mention THE WIRELESS AGE 
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A I 'R ILL- W INNER as a contributor 
to this number was secured in Jack 

Barnsley, of qBP (Radio Breaks Arctic 
Silence). This amateur operator of Prince 
Rupert. British Columbia, has won a 
merited fame by receiving the first mes- 
sages to be caught from MacMillan's arc- 
tic expedition and by serving for some 
time as the sole link connecting that party 
with civilization. He also won the prize 
of a fine receiving apparatus offered by 
the Chicago Radio Laboratory. His ar- 
ticle in this number. since it tells of his 
own part in this valuable work, has an 
almost romantic flavor and will be an in- 
spiration to all who are interested in radio. 

SAMUEL C. MILLER (Colpitts' Push - 
Pull Circuit) is well known to many of 

our readers who have admired his techni- 
cal articles in previous numbers. In the 
February number he contributed "How 
to Design Inductance Coils." Mr. Miller 
gained his first instruction in radio work 
during four years spcntwithDr.DeForest. 
During the war he was a second- lieuten- 
ant in the Army Signal Corps and was as- 
signed to the technical and test depart- 
ment. Upon leaving the service he 
joined the research department of the 
Radio Corporation of America. He spe- 
cializes In the design of apparatus. 

WS. FITZPATRICK (A Radio Op 
erator Sees the World) has been 

identified with radio fifteen years, eight 
of which he spent as a sea -going operator. 
In his present position he interviews more 
radio operators in the course of a day 
than any other person. He is, therefore. 
especially fitted to discuss the operators 
problems, as in his article in this issue, 
and also give us an insight on the doings 
of the operators, as reported by him in cur 
monthly feature, "Afloat and Ashore 
With the Operator," which through lack 
of space is omitted from this issue. 

PUBLISHED MONTHLY AT WIRELESS PRESS, INC., 326 BROADWAY, NEW YORK 
LOS ANGELES, CALIF., 159 So. Spring Si. CHICAGO, ILL., Marouette Bldg. GREAT BRITAIN AUSTRALIA Coen Publlxhen l'o. Wheeler A Nerthrsp 12 -13 Ilenrlrlta SI. . London 97 Clarence St., Sydney, N. S. W. 
Yearly subscription in l'. S. A., 12.50 -Outside U. S. A., $3.00; Single Copies, 25 cents. Entered as second class mener Oct. 9, 1913. Post Office, New York. N. Y.. under the Art of March 3, 1975. Copyright, 1924. Wireless Press, Inc. When subscription expires you will Ind a renewal blank enclosed. Return with remittance promptly. 

James O. Reston'. Pres. 
Major Jerome W. Howe, Editor 

L. MacConnach, Seei. George S. D.Soa,a, Treat 
John R. Meagher, Technical Editor 

H. L. Welker, Adv. Mgr. II. IL Reber. Rus. Mgr. 
C. S. Anderson, Associate Editor 

Because certain siiemen and expressions of opinion from correspondent. and others appearing In these columns from Ume to time may be found to be the sublet-{ of controversy In sclentiti circles and in the murta, either now or In the future and to sometime.. Involve questions of priority of Invention and the comparative meslts of apparatus toupl yed in wireless signaling, the owners and publishers of this n agonise troeltlrely and emphatically disclaim any prielty or responsibility for any statements of op skin or partisan expressions If such should at any time appear herein. Printed In U. S. A. 

THE WIRELESS AGE is member sf the Audit Bureau of Clreulatlons. 
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Amrad Radio Unit, removed from Console 
Cabinet, to show Bradleystat and Bradleyleak 

mounted in front of detector tube 

Amrad Adopts Both `Bradleystat and `Bradleyleak! 
The Amrad Jewel- Italian Renaissance Period Art Model 
Is Now Equipped With Ultra -Fine Tuning Control 

ALL of the more expensive Amrad receiving sets, 

including the beautiful Jewel Console models, 
are now equipped with Bradleystats and Bradley - 
leaks! The noisy wire rheostats have given way to 

the noiseless Bradleystat. The old type of grid leak is 

replaced by the stepless Bradleyleak. The perfect fila- 

ment control of the Bradleystat means greater range 
and louder reception. The stepless grid leak adjust- 
ment of the Bradleyleak, from 14 

to 10 megohms, means higher tube 
efficiency. 

The Console models, with self -con- 
tained loud speaker, battery com- 
partment,and highly perfected tuner, 
are made more selective with the 
ultra -fine filament and grid control, 
so essential for long range reception. 

Send for the latest bulletins 
on closer tuning and per- 

fect grid leak control 

YOUR radio receiving set will afford new possi- 
bilities and new thrills if equipped with Bradley - 

stats and Bradleyleaks. Many radio dealers replace 
the wire rheostats of ready -built sets with Bradleystats, 
and they invariably recommend them to set builders 
who seek the best in radio. 

The Bradleyleak has the endorsement of Amrad, Flew - 
elling, Kennedy ,Crosley,Clarkson,Cockaday, and other 

radio engineers. It is pronounced 
"the perfect grid leak" by all users. 

Get the benefit of the graphite disc 
design by avoiding all substitutes. 
Carbon or metallic powder was 
abandoned, years ago, as impractical 
and unreliable. Insist that your dealer 
supply you with the genuine Brad - 
leystat and Bradleyleak. 

Electric Controlling Apparatus 

283 Greenfield 
Ave. 

Milwaukee, 
Wis. 

There is no substitute for 
the scientifically- treated 

graphite discs 

THE ALLENBRADLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER TWENTY YEARS 

3 

When writing to advertisers please mention THE WIRELESS AGE 
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($127.50 west of Rockies) 

New Kennedy Radi® Receiver, Model V 
Simple to Operate-Selective-Mechanically Excellent! 
This new Model V Kennedy Radio Receiver has estab- 
lished a high standard of tuning simplicity- combined 
with the same precision and selectivity formerly 
associated only with the more complicated Kennedy 
models. Added to this are all the characteristics of 
mechanical perfection that have made Kennedy "The 
Royalty of Radio." 

Anyone can operate this new product of the Kennedy 
Engineering Staff. After a preliminary setting has 
been made, tuning is controlled by a single dial. 
Dial settings are always the same for a given station, 
regardless of where the receiver may be operated or 
the kind of antenna that may be used. 

Model V is particularly free from "re- radiation." It 
reproduces music and voice with unsurpassed purity 
and operates on any ordinary antenna -outside type 
preferred. Embraces the entire broadcast wave range. 

Selectivity is one of the outstanding features of this 
new Kennedy model. It will clearly differentiate be- 
tween distant and nearby stations only a few meters 
apart -local interference can in most cases be elim- 
inated as satisfactorily as with older Kennedy models. 

Mechanically, Model V bears the same high stamp of 
excellence that has characterized Kennedy Receivers 
during the past twelve years. In every detail of con- 
struction the highest standards of precision and 
accuracy are rigidly adhered to. 
Model V is an exquisite piece of furniture. The cab- 
inet is of mahogany, hand rubbed to a beautiful satin 
finish. Its proportions are pleasing. The highly pol- 
ished black Formica panel lends an elegance of finish 
-its height and angle have been established, after 
much thought and study, to provide comfort and ease 
in tuning. 
The price of Model V, completely equipped with all 
tubes, dry batteries and individual Kennedy 3,000 -ohm 
phones, with plug, is only $125.00 ($127.50 west of 
Rockies)- marking it as a feature value in radio equip- 
ment. Other Kennedy models range from $285.00 to 
$825.00 (slightly higher west of Rockies), completely 
equipped, including built -in loud speaker. 
See the new Kennedy Model V at your dealer or write 
us direct for fully illustrated literature on this and 
other Kennedy Radio Receivers. 

A!! Kennedy receiving set, are regenerative. 
Lieeneed under Armstrong U.S. Patent Na. 1,115.149. 

THE COLIN B. KENNEDY COMPANY 
SAINT LOUIS SAN FRANCISCO 

KENNEDY 
When writing to advertisers please mention THE WIRELESS AGE 
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THE WIRELESS AGE 5 

dlatched ?one 
Radio Headsets 

Ti-I E men who developed 
radio used the Navy 
Type headset for their 

delicate experiments. 

Its fine construction, snatched 
tone and shielded cord caused 
them to single it out as the 
one headset for truly accurate 
work. 

The shielded cord -an ex- 
clusive feature - eliminates 
"cord capacity howls." The 
leads are encased in a metal 
braid that is continued to a 
third terminal -grounding all 
metal parts of the receivers 
and assuring purest tone. 

All Brandes products are sold 
under a money back guarantee by 
reliable dealers everywhere. 

When writing to advertisers please mention THE WIRELESS AGE 

.....«... . 

Shielded cord opened 
to show construction 

www.americanradiohistory.com

www.americanradiohistory.com


6 THE WIRELESS AGE MARCH, 1924 

San Francisco Hears 
Japan and Newark 

on the DICTOGRAND! 
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Th. Master 
Instrument That 

Made the Record 

1. Operates without 
extra batteries. 
2. Adjustable d i a l 

controls volume. 
3. Handsomely com- 
pact in construction. 
4. Finished in a rich 
ebony; set off by a 
glistening silvered rim 
on the bell. 
5. Fully guaranteed. 

ONLY 

$24.50 
Ready to Operate 

From the 
San Francisco Chronicle 

of December 4th 
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Voo 
WHAT a superb loud 

speaker! The instru- 
ment that broke all records 
by reproducing faint signals 
from far away Japan with 
audible loud speaker volume! 

Clearly! With such clarity 
that this communication be- 
tween the ends of the earth 

was understood distinctly by 
the 4 listeners-in! 

Why not get many more 
distant points on a loud 
speaker than you are now 
getting with your present 
equipment? Get a Dicto- 
grand today. Tune in some 
distant point tonight. See 
your dealer. 

The Dictograph 
"Phono -Unit" 

Makes a loud speaker of 
your phonograph! 
1. Uses no extra batteries 
2. Has adapters to fit any 

make of phonograph 
3. Attached and detached 

in a moment 
4. Calibrated dial on back 

controls volume 
5. Finished in nsckel 
6. Fully guaranteed 

$10.00 

The "Aristocrat" 
Dictograph 

Headset 

1. 3,000 ohms 
2. 10 ounces (A'one 

lighter) 
3. Head -8t headband 
4. Cup -curved ear 

pieces 
5. Finished in black 

and orange 
6. Guaranteed fully 

FREE 
"Applause Cards". 

"- Station K -C -L -X signing off. If you have 
enjoyed the artists' program. won't you write In 
and tell Ulster 
By all meant Quickly and easily with "Ap- 
plause Cards. " They're handsomely printed mailing cards. All ready for you to nil In with 
Your comments, also, and drop In the mall boa. 

Keep 
You can 
Ney are 

pack of them near your receiving set. 
use "Applause Cards" liberally because 
FREE AT YOUR RADIO DEALER'S. 

"Applause Card." were originated by this 
Company, makers of the popular Dicto- 
graph Loud Speaker and the Aristocrat 
Dictograph Headset. The only "Applause 
Cards " are Dictograph Copyrighted 
plause Cards. " 

A big FREE package of them awaits you at your dealer's. Or it he has not yet stocked. write us. 
and we'll hlp You generous supply of "ADplsuas 
wards " free, prepaid, 

,, 
direct, prodded you give 

e your dealer's . Dept. F -3. 

D I CT O G RAP H 
PRODUCTS CORPORATION 
220 West 42nd Street, New York City 

Reg. C. H. l'et. Ort 

When writing to advertisers please mention THE WIRELESS ACE 
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F A D A "ONE S I X T Y" N E U T R O D Y N E R A D I O R E C E I V E R 

Selectivity 
The FADA "One Sixty" radio re- 

ceiver is known to thousands as the 
greatest triumph in radio engineering 
down to this very moment. It meets 
all requirements for simplicity of con- 
trol, selectivity, volume, clarity and 
ability to bring in distant stations. 

Its selectivity appeals to everyone - 
and to the women folks in particular. 
You can tune out local stations, even 
when several are broadcasting, and 
bring in distant programs. Or, you can 
tune in any local station you wish and 
not be bothered with interference from 
the others. 

After any station is picked up with 
maximum intensity, notations can be 
made of the dial settings, and if one 
desires to listen to the same station 
again it is only necessary to reset the 
dials in the same positions as recorded. 

F. A. D. ANDREA, INC., 1581 

The FADA "One Sixty" is a four - 
tube Neutrodyne radio receiver. Our 
engineers have found by exhaustive ex- 
periments that the FADA "One Sixty" 
with four tubes will produce results at 
least equal to those of any five -tube set. 
This means economy in tube and bat- 
tery costs. 

In appearance the FADA "One 
Sixty" is an attractive piece of furni- 
ture. Installed in the home, its chaste, 
handsome cabinet harmonizes with any 
interior. It is a quality product through- 
out. Made with all the care and skilled 
workmanship that have made FADA 
products noted, the "One Sixty" is a 
radio receiver that anyone may be 
proud to own. 

Price, exclusive of tubes, batteries 
and phones, $120 -at all dealers. 

Jerome Avenue, New York City 

1F_A&DA_ Radio 
When writing to advertisers please mention THE WIRELESS AGE 
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Founded 1892 

HENRY M. SHAW 
President 

FRANK M. SHAW 
Vice Pres. & General Mgr. 

HYMAN BESTONE Vario- 
coupler Insulation by SHAW 

CARDWELL Transformer 
Insulation by SHAW 

AMSCO 
Rheostat 

Insulation 
by 

SHAW 

t 

PACENT 
Plug 

Insulation 
by 

SHAW 

Specialists 
in 

Moulded 
BAKELITE 

and 

"Shawlac" 

The Guarantee 
of Quality 

The radio buyer of today is not the same 
man who bought last year. 

He has had a more intensive education in 
this field than he has ever had in any other 
line. 

That's why, when a customer steps up to 
the dealer's counter he asks questions that a 
year ago, even the dealer could not answer. 

The insulation used in radio apparatus 
is one of the most important factors in the 
efficiency of operation. More sales are de- 
termined on this point than is generally 
realized. 

To help the manufacturer identify his 
apparatus as incorporating the best there is 
to be had in insulation we will now mark 
each piece with the mark. 

The radio buyer has come to know that 
Shaw insulation is without a rival. 

The far -seeing manufacturer will appre- 
ciate how much themark will do 
to reduce his sales resistance and act as 
"The Guarantee of Quality" on his products. 

Our sales engineers are at your command. 
No obligation is involved, and an interview 
will be arranged upon request. 

WESTERN ELECTRIC SHAW INSULATOR COMPANY 
Socket 

Insulation by 
SHAW 

150 Coit Street 
Irvington- Newark, - - New Jersey 

When writing to advertisers please mention THE WIRELESS AGE 
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THE WIRELESS AGE 

/Jnfroduciu 
Wireless Ae 

,rrn ;7. i ;W.'. 

A New Broadcast Receiver 
Type R F -2, a receiving set of surpassing ex- 

cellence, is offered to the radio public. 
:\ modern adaptation of tuned radio fre- 

quency amplification is employed. 
There are but two controls, and tuning is 

extremely simple. It is highly selective; there 
being no difficulty in eliminating undesired 
transmitting stations. Broadcast programs 
from far distant points are received with 
marked clarity. 

The cabinet is of solid mahogany, with 
pleasing lines, and is in keeping with the 
best surroundings. 
See It! Hear It! Compare It! 

Ask your dealer 

EISEMANN MAGNETO CORPORATION 
WILLLUI N. SUVA. President 

38 Thirty -Third St. Brooklyn, N. Y. 

Type RF'-2 PRICE 

$110.óo 

EISE ANN 
When writing to aderti.,. ¡draw mention THE WIRELESS AGE 
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KNOCKDOWN 
NEUTRODYNE RECEIVER 

, //Y'(Yl -(`,()('lllllllII/ Iril9\Ir\H wIp^4UlU 

UBUMmbled Model KD-50. FreedElsemann Neutrodyne Realver 

NOW the opportu- 
nity is presented 

to obtain a complete set 
of parts, recommended 
by the manufacturer, to 
work with each other in 
building your Neutro- 
dyne set. An illustrated 
32 -page book on how 
to build the Neutrodyne 
with full -sized dia- 
grams and templates 
included. 

Complete with full 
instructions 

$8000 

¿NEUTR011YNE has `, taken the country 
by storm. It is the remark- 
able distance getting, power- 
ful, non -oscillating and non - 
whistling receiver. 

A 32 -page book answers every 
question. The panel is accurately 
drilled. A baseboard is furnished; 
in fact, everything down to the very 
last screw and nut, including all 
necessary parts excepting the cab- 
inet. 

Besides the book there is furnished 
schematic blueprints and template 
for drilling the baseboard, also full - 

size pictorial perspective wiring diagram, so that 
it will hardly be possible for the amateur with ordi- 
nary care and skill to make an error. 

Remember that here are licensed parts -not a collection of 
apparatus trusting to luck that they will assemble properly. 
Each part is designed and fitted to work with each other part 
in this particular set. The instructions are so complete and the 
parts so accurately matched that you will be grateful for the 
manner in which we have eliminated guess work in the amateur 
construction of this receiver. 

For sale by dealers of the better class throughout the country, for am- 
ateur and experimental building. Builders are cautioned against attempt- 
ing to build a Neutrodyne Set with parts which are not recommended and 
designed by the manufacturer to work with each other. 

FK[e-tneMMM Ruwe CaMrownw 

NLDtNOr fCENSED BY 
Ri1g10 tUMU 

h,,7.6 2 Mot 

N 

TNE PATENT 
,,n77( CO r/g2J 50 
ONO Mltlti MOM 

32 page illustrated book of instruc- 
tions on "How to Build the Neu- 
trodyne" with full size pictorial 
wiring diagram and full size panel 
and baseboard templates, $1. At 
your Radio Dealers. 

DEALERS Write 
for Name of Near- 

est Distributor 
Front Vier KD -50 Neutrodyne Being Assembled 

SPERRY BUILDING MANHATTAN BRIDGE PLAZA 
When writing to advertisers please mention THE WIRELESS ACE 

BROOKLYN, N. Y. 
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(hriLast 
A Beautiful, 
Decorative 

Piece of 
Living Room 

Furniture to 

Contain Your 
Receiving 

Set 

OU have long been expecting something like this -a really handsome 

article of living room furniture that would provide a sensible, thoroughly 

convenient place for ALL your radio equipment. In the Radio Spinet, this 

highly desirable combination of beauty and utility is offered for the first 

time. 
As the photo above shows, the receiving set is at the correct height for 

comfortable operation. When seated at the Radio Spinet your hands and 

arms are in the same natural easy position as when writing at a desk. 

Back of the receiving set, and completely concealed from view, is a large, 

roomy compartment for all batteries (both wet and dry), charger and 

wires. This compartment is covered by a hinged lid which extends its full 

width and makes everything in it as accessible as though it were on a table. 

Ample space is provided on top for any portable loud speaker. At each 

end of the cabinet is a convenient, roomy drawer for miscellaneous articles. 

The Radio Spinet perfectly accommodates most popular types of radio 

instruments, and is furnished in your choice of various beautiful mahogany 

finishes to harmonize with your other furnishings. 

Use the coupon below to send for complete detailed information and at- 

tractive prices. 

p/net 
BAY VIEW FURNITURE CO. 

Holland, Michigan 

Gentlemen: Please send me at once, without 

obligation, folder illustrating and fully de- 
_,ti,.e flet Radio itoinet. 

Name 

St. Address 

City State.... ......... 

This Coupon Brings You 
Complete Descriptive 

Literature 

_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
,. 

When writing to advertisers please mention THE WIRELESS AGE 
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Keep a record of every station 
tuned in 

Several pages of this booklet are devoted to to space for a record of the stations you tune 
in, the date, call number, location, time, dis- tance and dial positions. There's a lot of satisfaction in looking over a long list of sta- tions brought in and showing your friends 
what a great little set you have. 
The size is handy- The price is handy 

This booklet fits the pocket - takes up little table space and the information you want is easy to find. It only costs a dime. This forty -eight page Index and Atlas was compiled to sell for 25c but in keeping with our policy of furthering the interests of radio enthusiasts, we are glad to dis- tribute these booklets at cost. We believe you will be glad you secured your copy. 

BURGESS BATTERY COMPANY 
ENGINEERS - DRY BATTERIES MANUFACTURERS FLASHLIGHT 

- RADIO IGNITION TELEPHONE 
G SALES OFFICE HARRIS TRUST BLDG.. CHICAGO LABORATORIES ANO WORKS MADISON. WISCONSIN 

BRANCHES 1 TO. 00570 SS CITY RI IS sIGIO grt311oG sr. LoOq b o,,,,,S 
IN CANADA 

NIAGARA FALLS AND WINNIPEG 
IoOIO ..0nrM sr ,o 
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A Handy Booklet 
for every Radio Fan 

THE STATIONS you hear -who are they? 
Where are they? Who operates them? 
What are their wave lengths? 

This new Burgess Index of Broadcasting Sta- tions, Record and Atlas answers those questions. 
It contains in part, a revised list of every broad- casting station in America. There are maps of the United States, Canada and the World, together with accurate charts showing time divisions of the world. 

Mail this Coupon 
NOW! 

No more than three copies 
will be sold to one person 
for our first edition is 
limited. 
Send usyourdealer's name 
and ten cents and we will 
send your copy of the new 
Burgess Index of Broad- 
casting Stations, Record 
and Atlas at once. 

Burgess Battery Company, 
105 Washington, Madison, Wisconsin 

Enclosed Is cents for which send me . 

copies of the new Burgess Index and Broad- 
casting Stations 
Name.... ............ ....... ....... .... ....... 
Street.... ...... ................... ....... .. 

Dealer's Name .. ............................... 
Street .......................................... 

PLANTS crs 

11'hrn writing to advertisers please mention THE WIRELESS AGE 
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Al -R- $59.00 
This instrument (Magnavox 
Combination Set) consists of 
Magnavox Electro- dynamic 
Reproducer combined with a 
Magnavox Power Amplifier in 
one unit. It is an important 
addition to Radio in the home. 

THE illustration at left shows the 
1 interior construction of the Magna- 

vox electro -dynamic Radio Reproducer, 
a type representing the greatest ad- 
vance ever made in radio reproducing 
equipment. The diaphragm (shown 
above) is of special interest, as explain- 
ed in the body of this advertisement 

MAGNA VOX-True 
Radio Reproducer 

THE basis of the operation of a Magnavox Reproducer is 

its diaphragm, the importance of which can be seen from 
the fact that it is required to render an almost human ser- 

vice in recreating every tone and quality of instrumental 
music as well as speech. 

This diaphragm (as illustrated) has been designed and 

constructed in accordance with entirely new principles. Its 
shape, size and special character make it capable of respond- 
ing to the widest range of tones. 

But even this highly efficient diaphragm might be handi- 
capped by operating restrictions -every diaphragm must 
have a vibrating force applied to it, and the inherent ability 
of any diaphragm will be injured if it is affected by me- 

chanical operation or other foreign influences. 

The use of the electro- dynamic principle of operation 
(found only in Magnavox Reproducers) removes all objec- 
tionable influences. This principle, utilizing the famous 
"movable coil" permits the Magnavox diaphragm to respond 
in perfect unison to the original tone. 

These exclusive features, fundamental to radio repro- 
duction, account for the superiority of Magnavox Radio 
equipment. 

There is a Magnavox for every receiving set: Type R 

for storage battery sets, and Ms for dry battery sets. 

THE MAGNAVOX CO., Oakland, Calif. 
New York Office: 370 SEVENTH AVENUE 

PERKINS ELECTRIC LIMITED, Canadian Distributors Toronto, Montreal, Winnipeg 

When writing to advertisers please mention THE WIRELESS AGE 
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RADIO makes contin- 
ual advances. We 
are calling attention 

by a story of Radio and 
the Shenandoah to the 
tremendous impulse radio 
is giving to aeronautics. 
In the sphere of national 

consciousness, we have lately experienced the im- 
pressive manner in which radio can bring home to 
us an event of such significance as the death and 
funeral obsequies of our revered War President, 
and the opening radio guns of the presidential 
campaign have already been fired. WJZ opens up 
an avenue of public usefulness that has interesting 
possibilities, in affording a channel of wider pub- 
licity to the educational programs of the New York 
City Board of Education. Everyone knows that 
our public schools are not keeping pace with the 
national progress and any means of awakening a 
keener interest in our school system is welcome. 
From the Telephone Company we get the remark- 
able long distance conversation that was broadcast 
simultaneously from stations so distributed geo- 
graphically that all over the country listening fans 
could hear this conversation carried on by Tele- 
phone Company officials talking from such distant 
points as New York, San Francisco and Cuba. 

RADIATION INTERFERENCE has become 
so general a nuisance that it has aroused a 
correspondingly general desire to be rid of 

it. General education on this subject will prob- 
ably bring effective remedy. It is inconceivable 
that anyone who has had his evening's entertain- 
ment spoiled -and who has not ? -by the radiation 
from some other fellow's receiver, should himself 
deliberately offend. The Chief Radio Inspector 
expresses the probably correct idea that most 
owners of radiating sets are in blissful ignorance 
of the trouble they are causing. This ignorance 
will probably be quickly removed by the publicity 
now being given to the matter, and if the move- 
ment to form local radio clubs is as successful as 
it deserves to be, set owners will find plenty of assistance in the installation of mufflers or in the 
proper operation of their sets so as to avoid caus- 
ing trouble. Few people care to be known in their 
particular community as a "nuisance." 

T is inevitable that a new industry that is mak- 
ing such rapid development as radio should 
receive the attention of legislators and investi- 

gating commissions. It is natural and right that 
our proper government agencies should take 
cognizance of a development that has an intimate 
character to millions of citizens. Legislative in- 
vestigation generally results in clearing the atmos- 
phere, or as we shall soon become accustomed to 
say -the ether. In January the Federal Trade 
Commission lodged complaint against the leading 
companies in the radio industry, charging monop- 
oly. Presumably this action has been inspired 
by a growing opinion in some quarters that the 
industry is becoming monopoly- ridden. Investiga- 
tion will probably bring the facts in the case out 
in true light, and dissipate a lot of misinformation. 
The respondents are required to answer the com- 
plaint this month and their replies will be received 
with much interest. Public education in the mat- 
ter of monopoly has traveled a long way since the 
Sherman anti -trust law was passed and the eco- 
nomic necessity of organization is now quite as well 
and generally understood as are the accompanying 
dangers of restraint of trade. The editorial news- 

MARCH, 1924 

paper comment upon this incident indicates that 
radio development need not fear a set -back because 
of ill- considered action at this time. 

ADIOTRONS hit the Five Dollar mark a 
short time ago, and thus lend strength to 
the hope that 1924 will be measured by 

progress in the radio industry as great as that of 
last year. Reduced cost of radiotrons should lead 
quickly to reduced cost of receivers, which will 
certainly meet with general favor. The new 
standard -make sets coming out this spring show 
this tendency and are otherwise worthy of at- 
tention. We will give our readers some useful 
information about the new lines of receivers in 
our April number. 

RADIO Dealers should 
appreciate that every 
buyer of good ap- 

paratus that works and is 
made to work -by the 
dealer himself if necessary 
-will be a future buyer of 
the successively improved 

apparatus that the development of radio will con- 
tinue to put on the market; and that, on the other 
hand, every buyer of apparatus that fails to give 
satisfaction -even if it be by reason of his own 
ignorance and incapacity -will never buy of the 
dispenser of that dissatisfaction a second time, and, 
what is of more general importance, suffers a damp- 
ening of his radio enthusiasm. The wise dealer 
therefore, in his own interests as well as in the 
broader interests of the industry, will sell to his 
patron the kind of apparatus best calculated to 
give satisfaction and stimulate in him the desire 
for greater and greater satisfaction which the 
dealer will later be afforded the opportunity to 
gratify. This principle extends farther than to 
the kind of apparatus bought and sold, it may 
often involve a considerable amount of instruction 
and advice, of installation and maintenance serv- 
ice. That's the word, finally. The dealer will be 
called upon not for brass and wire and a mess of 
junk, but for service. 

ET us hope that the censorship that Mr. 
Hays deplores in the moving picture in- 
dustry will not descend upon radio broad- 

casting. Broadcast stations, in their desire to 
capture a wide field of interested listeners are sub- 
ject to the same temptations that have led news- 
papers and periodicals and the movies to exploit 
the emotions with little regard to any factor other 
than self -interest. Considerable restraint is incum- 
bent upon program managers and artists if censor- 
ship is to be avoided in this new field, and surely 
censorship is nowhere popular. There is small 
occasion for immediate alarm. But there is prob- 
ably too strong a tendency to make the programs 
reflect the popular taste, so far as it can be deter- 
mined. And popular taste is a poor standard of 
measure for anything but ice -cream and soda -pop. 
There have been instances of artists who have 
failed to appreciate their responsibility, probably 
because they have failed to realize the varied char- 
acter of their unseen audience. As an example 
may be cited the reported talk of a rather well - known woman who sent some spicy gossip over the ether in apparent disregard of the little bed- time story listeners. Studio and program man- agers must exercise a high quality of taste. Broad- 
casting is too big to trifle with. 
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$5fo! X10 
The New 
Acoustical 
Giant 

DIRECT FROM 
FACTORY TO YOU 

NO DEALERS 
SALESMEN 
JOBBERS 

Y 

Their Profit Is Your Saving. 

This is truly a wonderful oppor- 
tunity to buy this nationally known 
speaker at a tremendous saving. 

Call at the factory, send us your 
check, money order or pay the post- 
master $10.00. 

C. O. D. DELIVERED FREE TO 
YOUR DOOR. 

Price 

-r RADE MARK 

GUARANTEE. 

Money back any time 

within ten days if dis- 

satisfied. We further 
guarantee to the publi- 
cation carrying this ad- 

vertisement that each 
and every speaker sold 

will be exactly as ad- 

vertised in this issue. 

uwmnn 

1 POINTS OF BEL- 

CANTO SUPERIORITY 

1. Fiber horn 
Crystalline finish. 

2. Our own adjust- 
able loud speaking 
unit, giving a wide 
range of tone 
quality and volume 
without distortion. 
The base of cast 
iron, weighing 
four pounds, elim- 
inating top heavi- 
ness. 

4. All other metal 
parts are of heavy 
cast aluminum, 
highly polished. 

5. Complete instru- 
ment stands 24 
inches high, 10 

inch bell. 
6. Guaranteed for 

one year from 
date of purchase 
against mechani- 
cal defects of any 
kind. 

7. No auxiliary bat- 
teries required. 
Just plug in on 

2nd stage. 

= II1II II,II11I 
III 

i....:arrosn.r, _,,... ` ̀,```` -i 
.epHN,,`r 

BEL-I AN OMFG. Q. 
BENSEL -BONIS CO., Inc., Dept. W. A. 

General Office and Factory, 417 -419 -421 East 34th St., N. Y. C. 

When writing to advertisers please mention THE WIRELESS AGE 
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Here is the Man -Here is the Receiver 
The amazing story of continued communication with the 
MacMillan Expedition, on the Steamer Bowdoin- frozen in 
somewhere near the North Pole - and with other distant 
points, is here told by Mr. Len Weeks, Radio 9DKB,Minot, N. D. 

December 30, 1923. 

"I submit the following ac- 
count of the use of the Ace 
Type 3B and the Ace Type V 
radio receivers for DX work. 
especially with WNP. 

"Using the Ace Type 38 or 
Type V have heard the schoon- 
er Bowdoin radio WNP a total 
of seventeen times during No- 
vember and December. On 
thirteen of these occasions corn- 
munication was established. 
Thirty -four messages totaling 
several thousand words were received from the Bow - 
doin, including a 1500 word press dispatch, taken in 3 
hours and 30 minutes. Twenty -two messages were 
sent to MacMillan and members of the crew. The great- 
est length of time between communications was nine 
days, of which four were spent away from the station. 
Signals were unusually readable and often uncomfort- 
ably loud on two steps. 

9DKBj 

"During the month of December Canadian 9BP, Jack 
Barnsley, has been on a vacation. During this time my 
station has been the main, but not the only, link between 
the North Greenland expedition and the United States. 
Most of the credit for this is due to the fine control of 
regeneration and ease of adjustment on the Ace sets. 
Having a wave length range that completely covers the 

receiving range 

amateur band, it was easy to 
quickly shift wave length in 
order to avoid interference. 

"In addition to the above re- 
ception. 7AHB in Alaska and 
6CEU in Hawaii have been 
copied several times. Of course 
stations on both the east and 
west coast are heard every 
night. It is nothing unusual to 
copy stations from every dis- 
trict in a night's work. I have 
discarded a higher priced three 
circuit set, for I honestly believe 
that the ACE sets give greater 

both in miles and kilocycles." 

January 5, 1924. 

"Last night my second operator, Homer Stenerson, a 
man comparatively inexperienced in amateur work, 
successfully established communication with WNP, giv- 
ing him a message and getting an acknowledgment. 
Many people seem to think that the results are due to 
expert manipulation. This is not the case, for on sev- 
eral occasions I have had other amateurs listening for 
WNP while I took a much needed sleep. Nearly always 
they were able to pick him up and hold him till I got on 
the job." 

The above communications are merely samples of the continued proofs, volun- 
tarily sent us, of the superiority of Crosley Instruments. 

We believe that for bringing in distant stations they cannot be equaled. 
And the Prices are Remarkably Low 

The ACE TYPE V- $16.00 The ACE TYPE 3B- $42.00 

Write for Complete Catalogue 

THE CROSLEY RADIO CORPORATION 
POWEL CROSLEY, JR., President 

Formerly 
THE PRECISION EQUIPMENT COMPANY & CROSLEY MANUFACTURING COMPANY 
328 Alfred Street Cincinnati, Ohio 

I he Ace Receivers mentioned above are now known as Crosley Receivers 

When writing to advertisers please mention THE WIRELESS AGE 
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VOLUME NI MARCH, 1924 NUMBER 6 

RADIO 
AND THE GIANT OF THE AIR 

BCL's Safeguarded the Nation's Pride 
In Her Struggle With a Winter Storm 

Ih a Polar Expedition Radio Would Control the Shenandoah 
By William A. Hurd 

T HE Shenandoh idled at her 
mooring mast -a giant ship 680 
feet long, swinging at a height 

of nearly 200 feet above the earth. 
Twenty -one of her crew had just 

gone aboard. 
Gunner Robertson, a radio expert 

from Washington, D. C., had come to 
the Naval Base at Lakehurst, New 
Jersey, to replace the radio -compass 
experimental apparatus on board the 
Shenandoah with the permanent wire- 
less station that would be the equip- 
ment used on her Polar expedition. 

The transmitting apparatus was de- 
signed for sending continuous and in- 
terrupted continuous electric waves by 
the use of a rotating segment wheel. 
Six vacuum tubes were employed, sup- 
porting an input energy of 300 watts 
and an average output of 150 watts. 
The operating wavelengths were to 
be 507. 600, 800 and 975 meters. 

The antenna consisted of 300 feet Captain A. Heinen. test pilot. the hero of the 
wild role 

17 

of trailing wire that could be reeled up 
as the airship approached the earth. 
The ground connection was to be ef- 
fected by using the framework of the 
dirigible. 

The receiving instruments, of the 
two- circuit type, employed three stages 
of radio frequency, two of audio fre- 
quency and a detector. The six tubes 
were SE -1444, Navy type. The long 
distance receiver was to operate on a 

range of 500 to 30,000 meters. Tele- 
phone jacks were arranged to allow the 
use of either radio or audio amplifica- 
tion in one or two stages. 

A gasoline- driven generator, differ- 
ing from the usual fan -driven gener- 
ator for aircraft, was to be installed 
for the source of electrical energy. A 
storage battery was included which 
would supply power for about two 
hours in the event that the generator 
failed. 

The installation work was well 
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Naval operator at the radio station at Lakehurst. The receiving set shown is the navy type employed at most of the naval land stations 

under way'. lacking but an hour or two 
for completion. 

The lonely figure of a syndicate 
press correspondent lounged about the 
foot of the mooring mast. For days 
he had remained at his host hoping for 
some scrap of news. But there had 
been none for his pains, nor could the 
busy attachés of the Station pause to 
offer encouragement. 

A wind whipped across the landing 
field, threatening. ()minims. It seemed 
to pause, and then settled down to gale 
force. Rain followed. The wind in- 
creased in velocity. 

And suddenly, a fort- -mile gale 
swept down. But the giant airship 
rude easily at her mast. 

Lieutenant Nelson, in charge of con- 
struction, stepped to his front door to 
reassure himself as to the safety of the 
Shenandoah. Through driving sheets 
of rain that reflected the light from 
his doorway he could get an occasional 
glimpse of the ship, swinging fitfully 
for brief moments. but apparently 
riding out the gale serenely enough. 
Ile was satisfied that adequate proof 
of her eligibility for the Polar flight 
had been established. 

But the wind leaped to seventy miles 
an hour as lie watched. .-\ ripping 
crash brought a startled exclamation 
to his lips. 

"There she goes !" 
A figure tore its way through the 

blinding storm. For a moment. Lieu- 
tenant Nelson's gaze was averted and 
held by the apparition dashing madly 

Left. G. C. Schnttaer, chief radio operator at Lakehurst. Right, Gunnar 
J. T. Robertson, the only radio operator aboard the Shenandoah when 
she broke away from her mooring. These two maintained communica- 

tion between ship and station 

toward the house. And then he recog- 
nized the figure. 

It was the press correspondent ! And 
he had every intention of reaching a 
telephone. quick ! 

Lieutenant Nelson again looked for 
the Shenandoah. But the great ship 
had been swallowed by the darkness. 

Grabbing his coat he dashed over 
the scrub oaks and shrubbery inter- 
vening between his house and the 
mooring mast. An immediate attempt 
was made to establish communication 
with the ship. But the effort was fu- 

Lieutenant William Nelson, in charge of 
construction at Lakehurst 

tile as the alterations in progress at the 
breakaway had not been completed. 
The operator at the land station could 
only wait and listen. 

The next move was to telegraph a 

brief message to \VEAF, New York, 
explaining the plight of the Shenan- 
doah and request that information of 
her pxlsition be sent to Lakehurst as 
soon as lookouts could be put on watch 
throughout the Eastern States. 

\ \'OR, Newark, New Jersey, was in 
turn notified by \VEAF, followed by a 
general alarm to broadcast stations 
along the coast. All broadcasting in 
the East was immediately shut down. 

But it soon became evident that 
\VOR could render a real service to 
the Shenandoah because that station 
happened to be strategically located for 
accumulating reports from points in 
the probable course of the ship. Gov- 
ernment rules forbade broadcasting 
while a ship was in distress. A quick 
decision was needed. And it was 
made. 

Putting on full power, the announcer 
broadcast a report of the situation as 
it was known, and requested that B. l 
Ls. should listen and watch for the 
Shenandoah and telephone any infor- 
mation that would indicate her posi- 
tion. 

So far, all that could be done had 
been done by wireless. 

Broadcast listeners had been stimu- 
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Insert, Commander Frank McCrary, in charge of t akehurst station. The Shenandoah at her mooring mast. This giant is the largest rigid 

airship in the world -nearly as long as the Woolworth building is high. The radio call ZRI will be changed to MIRK if the ship goes on the 

contemplated North Pole trip 

lated to the full realization of the 
powerful drama in which they had be- 
come active members of the cast. Re- 
ports began to pour in to WOR, and 
the whereabouts and probable condi- 
tion of the Shenandoah was expedi- 
tiously relayed to Lakehurst. 

In the studio, pandemonium reigned. 
Telephone calls from all points clut- 
tered the switchboard. Some people 
wanted further details. But the most 
helpful calls cane from the Plainfield 
section where it apeared the Shenan- 
doah had won against the wind and 
was heading toward Newark on a 
starboard tack, fighting her way vali- 
antly. 

Someone in Westfield had heard a 
terrible crash and had forthwith noti- 
fied the police and fire departments 
that the dirigible had struck, and pro- 
tested against such an outrage. 

An old lady telephoned to protest 
against the wanton negligence on the 
part of the government for sending the 
poor sailors out on a night like that 
and insisted that airplanes should be 
dispatched at once to tow in the crip- 
pled airship. 

A small party from the studio went 
up on the roof to watch for the Shen- 
andoah. They had to crouch behind 
a parapet and clutch at any available 
support to keep themselves from being 
swept from their feet. They searched 
the sky with eager eyes, but could only 
hear the muffled roar of the ship's 
motors circling around the city. 

Suddenly. the giant form of the dir- 

igible seemed to drop from the clouds 
directly above them. And the rain - 
soaked figures rushed down to the 
microphone to broadcast the informa- 
tion that the Shenandoah was well un- 
der control with all of her six motors 
running smoothly. 

It was a thrilling moment for the 
broadcast listeners. The fate of 
twenty -one lives and a million dollar 
project. that night, depended upon a 
science held in the palms of unskilled 

Commander R. D. Weyerbacher, U. S. Navy, 
designer of the Shenandoah 

hands. The B. C. Ls. had all been 
involved in the great event that 
marked another epoch in radio de- 
velopment. 

tt4 
Aboard the Shenandoah, before the 

breakaway. the crew had been busily 
engaged with routine matters. A man 
stood over each motor, oiling and pol- 
ishing the mechanism. 

In the control car. Commander 
Pierce and Captain Heinen were en- 
gaged with the delicate manipulation 
of the various instruments. Behind 
them Gunner Robertson labored with 
the final installation of the wireless 
equipment. 

A violent lurch of the ship threw 
them headlong into the bulkheads. 
The cry went up as of one voice: 

''There she goes!" 
Captain Heinen jumped to the con- 

trol lever and released 4,000 pounds 
of water ballast from the bow. The 
ship backed off toward the woods just 
west of the mooring mast. Her nose 
continued to rise until she stood at an 
angle of 60 degrees. For a moment 
it seemed that her tail must have 
caught in the trees. 

Three huge gasoline tanks were let 
go, but the dirigible stood at such a 
precipitous angle they struck a main 
strut and carried it away with so much 
force the giant ship trembled. But she 
rose. 

While the officers struggled to sta- 
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Trying to signal to the Shenandoah by flash light on the roof of station WOR. The announcer stood in a driving rain storm in constant danger of being swept from the roof by the 70 -mile gale 

bilize the Shenandoah in the seventy- 
mile gale, the men at the motors 
strained to get them started. 

Captain I leinen refused all reports 
of the actual damage, preferring to 
"feel" the situation by the perform- 
ance of the ship under his guidance. 

The two forward gas bags had been 
destroyed when the nose pulled off at 
the mooring mast. . \nd the third bag 
had sprung a leak. But Commander 
Pierce stood in the gap at the bow 
to patch the weakened section. Little 
else than nerve stood between him and 
death. But so, likewise, he stood be- 
tween the crew and death. 

The lone operator realized that radio 
communication was vital. But the 
quick assembly of the wireless equip- 
ment was seriously hampered by the 
violent lurching of the ship. Before 
long the work became a sort of dogged 
routine. 

Powerful searchlights began to 
sweep the sky, seeking the Shenan- 
doah as a result of the report broad- 
cast by \VOR. The lights served, in 
some measure, to guide the course of 
the stricken ship. 

It was 6:52 when the dirigible left 
her mast. A 8:20 the first news of her 
whereabouts reached the Naval Sta- 
tion. 

But at 9:10 the first message from 
the Shenandoah was received. It 

seemed like the voice of the ship her- 
self speaking out to tell them at Lake - 
hurst that she would soon be back. 

"All O. K. Riding out storm. Over 
New Brunswick. Verify position. 
send us weather information." 

The ship's radio was working! 
Weather information was most im- 

portant. Radio on radio was sent to 
the ship to supply them with weather 
predictions from all government bu- 
reaus in the east. Her positions were 
included in those reports. 

The only links between the ship and 
her mother station were the messages 
exchanged. Communication kept up 
the spirit of each group. 

And as the courageous crew man- 
aged to swing the ship around, nose 
into the wind, and finally make head- 
way homeward, the landing gear at 
the station was prepared for receiving. 

Word came in that she was wad- 
dling over Kevport. Later, a message 
reported cruising speed over Freehold 
and that brought all of the ground 
crew out so that the Shenandoah 
could be run into the hangar as quick- 
ly as possible. 

Had the ship been delayed, another 
storm from the northwest would have 
driven her before its fury for several 
hours longer. 

And it was radio alone that made 
possible the co- operation between ship 
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and station that saved the Shenandoah 
from the ravages of the Northwester. 

Lieutenant Nelson advanced the 
opinion that radio was largely re- 
sponsible for the Shenandoah's escape 
from a greater disaster and possible 
destruction. 

A thoroughgoing investigation was 
instigated without delay. The several 
constructional problems under con- 
sideration cannot be made public until 
official reports have been released. 
But the facts surrounding the inestim- 
able service of radio throughout that 
night of anxiety was common knowl- 
edge long before the government could 
get the Shenandoah behind the tape - 
line for private observation. 

And the responsibility for her safe 
conduct had been thrust upon the pub- 
lic quite unsolicited. Moreover, a 
rather unique situation was presented 
to the broadcast listeners. They had 
been aroused to active participation 
in an affair that had always been left 
to the management of supervisors in- 
directly appointed by them. 

But a cry of distress from out of the 

Upper portion of the Shenandoah's mooring 
mast with the nose of the ship clinging to 

the too after the dirigible had torn away 
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ether called upon the broacast listen- 
ers for active assistance. And it was 
through the same medium that aid was 
effected. 

The relative importance of radio to 
airship navigation had been estab- 
lished. 

In a contemplated North Pole flight, 
radio would serve as the only connect- 
ing link between the ship and the out- 
side world. 

Its practicability has been demon- 
strated in the Polar expeditions of 
Amundsen and MacMillan. In each 
case radio has served the dual purpose 
of maintaining an intimate contact 
with the outside world and a close 
inter -communication with scouting 
parties sent out to anticipate topo- 
graphical difficulties. 

An efficient radio compass has been 
erected at Lakehurst to direct the 
course of the Shenandoah on extended 
voyages. When the proper receiving 
equipment has been installed on the 
rigid airship, a trip to the North Pole 
would entail little more than accuracy 
in mathematics. 

The stamina of the personnel and 
the element of danger in the unforeseen 
are matters that would naturally be Nelson maintained that ignorance of 

subject to controversy. Lieutenant aeronautics would very likely be the 
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The Shenandoah in the bangle immediately after her return. The damaged bow reveals the thud 
section within, on the left. which wu nearly damaged. Had that section been destroyed, the 

ship would have met with disaster 
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cause of most arguments that might 
arise over the contemplated Polar 
flight. But he entertained a lively 
conviction that the triumph of the 
Shenandoah in her valiant struggle 
against the seventy -mile gale, handi- 
capped as she was at the outset, would 
prove her fitness to cope with a situa- 
tion that could be calculated in ad- 
vance and adequate measures adopted 
to insure her bon voyage. 

And it was notable that his optim- 
ism should find its inspiration in the 
splendid performance of radio during 
the most trying hours of the giant of 
the air. 

The enthusiastic response of broad- 
cast listeners had converted their pas- 
sive concern in the mutual ownership 
of the great dirigible to an active sense 
of responsibility. 

A pilgrimage of three thousand vis- 
itors daily for well over a week mani- 
festly proclaimed the proprietary in- 
terest of the public in the, Shenandoah 
and the toll of her wild ride through- 
out that memorable night. It was 
evident that they felt a sense of re- 
sponsibility for her safe return. 

The vast domain of broadcast listen- 
ers had become aware of a new era. 
They had, indeed, recognized their ac- 
tive participation in a world affair for 
the security of their firesides. And it 

was small wonder that they should view 
the Shenandoah somewhat more fa- 
miliarly than was their wont in less 
personal affairs. 

The new science of radio was that 
night dedicated to the service of aero- 
nautics. 

www.americanradiohistory.com

www.americanradiohistory.com


 

__.«___f_..___.___.____ 

, . 

The inimitable Irene aó l k was bit- 
ten by the "radio bug" when shc broad- 
cast, from WEAF, a scen r from her 
Broadway success, "L!t! Miss ßu- 
bgÆ" The story of her DX adven- 

tures is told on page 30 
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Broadcasting the Bok Peace Plan 

23 

General J. G. 
Harbord, one 
of the jury of 
seven which 
awarded the 
$100,000 Bok 
Peace Plan 
prize, spoke 
from WJZ on 
the ending of 

war 

Edward W. Bok, 
a retired editor, 
broadcast from 
WEAF the win- 
ning award of his 
Peace Plan Con- 

test 

Mrs. Frank A. Vanderlip broadcast 
the Bok Peace Prize Plan from 
WGY. She also explained the 
referendum and encouraged all 

listeners to cast a ballot 

1 
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A Radio Engineer's Honeymoon 
MARCH, 1924 

Major and Mrs. Armstrong sojourning at the popular winter resorts with a portable radio set developed for re- 
ception without aerial or ground connection 

ef>dVi 

Major Edwin H. Arm- 
strong, one of the fore- 
most radio engineers of 
the Radio Corporation 
of America, carrying hit 
portable receiving set 

The bridal couple, Major and Mrs. Armstrong, acquired many new friends on their happy cruise through the South. Their portable radio set caused a sensation and was credited with the honor of gaining for them a great many of their new ac- quaintances, but the couple hardly needed support in attracting friendships 
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Princeton Students Broadcast Musical Comedy 
25 

"Dinty" Dins- 
more who play- 
ed in "Drake's 

Dream" 

TedRussel, sou 
brette in play 
broadcast from 

WJZ 
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Jack Barnsley in a 
Marconi Company 

uniform 

Jack Barnsley Tells How 
He Reached the MacMillan 
Arctic Expedition by Radio 

An Exclusive Story 
for 

THE WIRELESS AGE 

stretched between the masts of the 
schooner with a lead forward to the 
forecastle, where the wireless appar- 

' atus is located. 
After it was decided to equip the 

Bozrdoin with wireless apparatus, it 
was necessary to choose an operator. 
\: the American Radio Relay League 
etas in charge of all the arrangements 
with respect to the expedition's wire- 
less, this was the prerogative of the 
League. Most radio enthusiasts would 
have welcomed the opportunity to ac- 
company the expedition to the Far 
North in order to see for themselves 
what thrills the Arctic had in store for 
them, particularly from a radio view- 
point. Luck seemed to have been with 
Donald Mix, a first -class amateur with 
plenty of practical radio experience, 
residing in Bristol, Conn., who was 
finally chosen by the League to accom- 
pany the MacMillan Expedition as 
their representative. 

The expedition which left Wiscas- 
sett, Maine, in the latter part of June, 
1923, intended if possible to keep in 
communication with the outside world 
by the aid of amateur radio stations 
located in all parts of North America, 
many of these having prearranged 
schedules with the Bowdoin which 
they were evidently able to maintain 
until the expedition passed north of 
Disco Island, situated less than half- 
way up the West coast of Greenland 
toward Refuge Harbor. 

As the expedition left from the At- 
lantic Coast, and their destination, 
North Greenland, seemed so terribly 
far east from the Pacific, it was 
thought by many wireless amateurs on 
the latter coast that the Bowdoin 
would establish communication with 
Atlantic Coast amateurs only, and it 
would only be under very favorable 
conditions that signals from the Arctic 
regions would be heard on the Pacific 
Coast. This presumption proved to be 
entirely incorrect, however, as instead 
of being heard occasionally on the Pa- 
cific Coast. the Bowdoin has been 
heard and worked almost consistently 
by the West Coast stations, while only 
a very few of the East Coast amateur 
stations have been able to even hear 
the faintest sound of the Bowdoin's 
signals. 

Radio Breaks Arctic Silence 
By Jack 

FROM the number of communica- 
tions that have come to hand it 
would appear that what is fore- 

most in the minds of many radio ama- 
teurs and others interested in radio, 
throughout the United States and 
Canada, is how Canadian Amateur 
Radio Station 9B P located at Prince 
Rupert, British Columbia, was able 
to get into radio communication with 
the MacMillan Arctic Expedition 
aboard their wireless- equipped, auxil- 
iary schooner Bowdoin, for a period 
of about two months before any other 
radio stations were able to establish 
the connection. 

Previous Arctic expeditions under 
Captain Donald MacMillan were not 
equipped with radio apparatus. Be- 
fore the present expedition left, how- 
ever, MacMillan was persuaded by 
his friend, Mr. E. P. McDonald, of 
Chicago, to equis) his little 15 -ton 
schooner, with radio apparatus. 

The apparatus selected is of the 
latest design, such as used by many 
radio amateurs throughout the coun- 
try. the power of the transmitter being 
100 watts and of the continuous wave 
type, energy for this being obtained 
from large Delco storage batteries 
which are charged each day by a gen- 
erator driven by a gasoline engine. 
Power from the storage battery is 

used to drive a motor- generator sup- 
plying alternating current of 500 cy- 
cles, which is again stepped up through 
a transformer to about 2,000 volts, this 
voltage being applied to the plates of 
two Western Electric 50 -watt trans- 
mitting vacuum tubes. 

The receiving apparatus consists of 
a Zenith regenerative tuner with audio - 
frequency amplification, together with 
a loud speaker. in order that the ship's 

Barnsley 

The aerial that caught the Bowdoin's signals. 
Canadian radio station 9BP 

crew may listen and enjoy the pro- 
grams broadcast. 

The antenna system during the voy- 
age north consisted of a small aerial 

26 
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Nothing having been heard from the 
Bowdoin's wireless for a long period 
after the expedition went north of 
Disco Island, it was feared by those 
closely connected with the success of 
the expedition's effort to keep in com- 
munication, that the arrangements 
as far as wi r e l e s s communica- 
tion was concerned were to be a 
failure. The Chicago Radio Labora- 
tory, to increase the vigilance of ama- 
teurs all over the country, offered as 
a prize for the first amateur to estab- 
lish communication a duplicate of the 
receiving apparatus aboard the Bow - 
doin. Although this kind offer was 
unknown to the writer, he was keenly 
interested in the expedition, and was 
fortunate enough to win the prize. 
Sitting at my receiver on the evening 
of September 5, I first heard WNP 
(Wireless North Pole), the call signal 
allotted by the United States Govern- 
ment to the Bowdoin, endeavoring to 
establish communication by transmit- 
ting a general call to all stations. An 
answer to this call was sent out from 
my station, 9BP, at Prince Rupert, 
but without result. Communication 
was not effected this night. Then 
again on September 7, the Bowdoin's 
wireless was heard. Knowing that 
nothing was impossible as regards the 
distance that signals from an amateur 
station may be heard under favorable 
conditions, a reply was again trans- 
mitted to the Bowdoin. Imagine the 
thrill and surprise when WNP replied 
with "Hello, old top, your signals very 
loud here. You are the first station I 

have been able to raise. Surely glad 
to get you." This was the first break- 
ing of the Bowdoin's apparent silence. 

The first night of communication 
was given up to a few personal mes- 
sages from members of the expedition 
to their several families and friends, 
giving them the first news of 
their safe arrival in winter quarters at 

RADIO IN THE ARCTIC 

Refuge Harbour, North Greenland, lo- 
cated in latitude 78.30 north and longi- 
tude 72.30 west, where they are now 
frozen in solid until the ice breaks up 
(luring the coming summer. After the 
Bowdoin had transmitted allof themes - 
sages on hand, they were asked if they 
had heard the news of the terrible 
earthquake disaster in Japan, and on' 
receiving a negative reply, particulars 
of the earthquake and damage sus- 
tained were dispatched, together with 
other world news, which Mix advised 
they were all glad to receive -not hav- 
ing had any news for quite some time. 
After this a schedule was arranged in 
order that regular communication 
might be maintained between the Bow - 
doin and the little amateur station at 
Prince Rupert. 

The second night of communication 
was then taken up with a long press 
dispatch for the North American 
Newspaper Alliance, advising the out- 
side world how the expedition was far- 
ing and what their plans were. 

Since the first radio connection al- 
most regular communication has been 
maintained by the Prince Rupert sta- 
tion and the Bowdoin, frozen in at 
Refuge Harbour, thereby giving the ex- 
pedition means of communicating with 
the outside world. 

After the ice formed around the 
schooner a new aerial was erected lead- 
ing from the mast of the vessel to a cliff 
nearby. A copnterpoige for the trans- 
mitter was also built. It consists of a 
number of wires leading from the ship 
and lying flat on the ice beneath the 
aerial. Contrary to the general man- 
ner of erecting counterpoises, theirs is 
not insulated from the ice, this being 
impossible clue to the fact that much 
snow will fall before the winter is 
over. 

The present quarters of the expedi- 
tion are located ten miles north of 
Etah and within five miles of Explorer 
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The explorer himself, Dr. Donald MacMillan 

Peary's base, from which, in 1909, he 
was able to discover the North Pole. 
Had his expedition been able to com- 
municate by wireless, news of his suc- 
cess would have been received in 
America months before it was possible 
for them to return home. 

According to messages received 
from Captain Donald MacMillan, it is 
very apparent that future expeditions 
under him will never enter the North- 
land without radio apparatus, as not 
only have they been able to receive the 
news of the world and messages from 

(Left) The Bowdoin frozen in. Snow Igloos are built over the hatches to protect against the cold which reaches 60' below zero 
(Right) The crew of the Bowdoin, Dr. MacMillan third from left 
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Donald Mix. the radio operator on board the Bowdoin. His apparatus 
in constant touch with the world 

home, but their radio set has elim- 
inated the great hardship of the 
Arctic -namely the solitude. They are 
able to sit in their electric- lighted 
cabin aboard ship and listen to con- 
certs and church services from home. 

The neighboring Eskimos, who visit 
the expedition on moonlight nights 
have been entertained by the ship's 
radio, but this great invention of man 
is so far beyond their imagination that 
they cannot comprehend it, and conse- 
quently they just regard it as another 
phenomenon. Not only have the 
Eskimos been entertained by broad- 
cast music, but in addition the expedi- 
tion has also a motion picture machine. 

The Arctic night, according to Mac- 
Millan, is preferred by the native Eski- 
mos, as during these long winter clays 
without light they are able to enjoy 
trips with their (log sledges on the 
frozen sea ice. visiting friends and 
relatives in other parts of the country, 
while during the late Spring, Summer 
and early Fall the ice is either melting 
or gone, which makes travel by this 
means impossible. Summer is their 
time of work, when they are bound to 
gather together their supply of meat 
and eggs for the winter food supply. 
In addition to not having time to visit 
other settlements in the summer. travel 
by land is nearly impossible, and for 
that reason is seldom ever undertaken. 

is keeping bu matea 

Is it possible to imagine that at some 
future time, Eskimo igloos will be 
equipped with radio receivers and pos- 
sibly transmitters, which will add to 
their happiness and contentment in the 
land of winters without light -so ideal 
for the reception of wireless signals? 

Since regular communication was 
established in September by the Prince 
Rupert station. much news relative to 
the present welfare of the Eskimos 
has been given the world by Captain 
MacMillan. Messages of great im- 
portance relative to the magnetic and 
atmospheric observations being under- 
taken by the MacMillan party have 
been received from the Bowdoin for 
relay to the Department of Research 
in Terrestrial Magnetism, Washing - 
ton, D. C. The receipt of these com- 
munications by radio is, according to 
the Department at Washington, unique 
in the history of this work. Reports 
from previous expeditions doing this 
work for Washington, on account of 
the lack of communication means, had 
to 1,e held by the observers until the 
return to America of the several expe- 
ditions. 

Over 15,000 words in actual mes- 
sages have been handled between the 
Bowdoin and the Canadian amateur 
station. and the characteristic 500 -cycle 
note of the Bowdoin's wireless is a 
welcome sound at the Prince Rupert 
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station. At times the Bowdoin's sig- 
nals are as loud as many amateur sta- 
tions a few hundred miles distant, and 
at other times the signals are so faint 
that it is impossible to read them. 

The Radio Department of the Bu- 
reau of Standards, Washington, D. C., 
have established voluntary stations for 
making observations of the wireless 
signals from the Bowdoin, and it is 
to be expected that much data will be 
gathered with which they will possibly 
be able to ascertain more accurately the 
cause of the fading signals with a view 
to discovering a remedy. They possi- 
bly will alone be able to say why the 
Prince Rupert station was the only 
connecting link with the Bowdoin out 
of the thousands of amateur stations 
located throughout the country. 

The work in connection with the re- 
laying of messages to and from the 
Bowdoin is beyond the imagination of 
the average person. Not only- does it 
mean a nightly vigil awaiting the time 
when non -interference from other 
radio stations will permit the relaying 
of messages, but on account of the 
press dispatches from the Bowdoin 
bearing the name of the Prince Rupert 
station and being read by millions over 
the entire country, many who are in- 
terested in radio and the expedition as 
well as amateurs desirous to hear or 
get into communication with the vessel 
telegraph or write requesting some in- 
formation in connection with the relay 
work or relative to the kind of appar- 
atus used by the successful station. 
which needless to say entails much cor- 
respondence to make suitable replies. 

For the information of readers a 
brief description of Canadian radio 
station 9BP follows: 

Antenna consists of a six -wire cage. 
63 feet high, 75 feet top, with a cage 
lead -in 45 feet long. Counterpoise is 
85 feet long, consisting of 12 wires 
spaced about two feet and being ten 
feet above ground. No ground con- 
nection is used with this counterpoise 
in connection with the transmitter. 

The transmitter is of the continuous 
wave type and uses two fifty -watt 
Radiotron tubes in the reversed feed 
hack circuit, using 1.500 volts of al- 
ternating current on the plates. 

(Continued on page 88) 

APW the intrepid little ice -bound crew of the "Bowdoin" get a special pro - 
gram every night sent to them from WJAZ, Chicago, with news and personal 
messages; but until Jack Barnsley, in British Columbia, established communi- 

cation by radio with Donald Mix, opera/or on the MacMillan ship, this brave group 
of men were lost to the world in the midst of the northern solitude and silence. In 
this story Jack Barnsley tells how he did it. 
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aed by the 
sculptors Liveeo l3ayman 

Leo Bayman considers 
"Radio" a simple name, 
sufficient unto itself, ad- 
equately portrayed by his 
statue. It expresses 
vivid action; forward; 
trumpeting the call of the 
world to the Spirit of 
Radio. 

Spirit of radio 
Leo Bayman heard and saw radio 

everywhere he went -his friends 
thought it, talked it and lived it. He 
realized that radio permeated the 
times. The generation was saturat- 
ed with it. 

One night while listening -in on a 
friend's set he visualized the "spirit" 
of radio Hying over the earth. With- 
out thought of what his sculptured 
interpretation would mean to others 
he modelled his composition in clay 
until he had what he felt to be the 
true portrayal of his emotion. 

IAm Radio-y V. 7. Miller 

1 am Radio. 
I am older than the rock of ages, yet I was born to man bud 

yesterday. 
I have been waiting for lo these many million moons for some one 

to bid me speak. 
I carne when light and air and water came to earth but ;di these 

countless years my tongue was tied. 
I could not speak because no genius fashioned wood and wire in 

such a shape to catch my feeble whispers. 
I have watched the world grow old and many times, if I could 

speak, I could have saved mankind its tears and disappoint- 
ments. 

Indeed, when Jesus came to earth. I knew and could have spread 
the news from far and near if some mere man had bent i, 

wire into a coil for me. 

I am Radio. 
I know the ocean as you know horse. 
I know her storms and rocks and reefs and danger points. 
I know and could have saved the countless hordes now buried in 

her cold, forbidding deep if God had told some one to build 
of wood and wire a tongue to speak the things I knew. 

I am Radio. - 

What I could have done for man through all the ages gone I 
promise now to do for you. 

My task from now will he to watch the ocean and warn the ships 
of every lurking danger. 

To wrecks I'll send the rescue ships and while they conic I'll cheer 
the crew with faith and hope and happy song. 

I am Radio. I'll be up and at my task from morn till night and 
e'en till morn again. 

Into the far corners of the earth I'll go. 
When the hunter camps at night I'll he with !din. 
Into the land of midnight sun I'll go, and out of the cold, 

crisp air lie will hear me sing sweet songs instead of the angry 
howl of hungry beasts. 

29 

My Name is Radio. 
l'm not a freak seeking spectacular things to do. 
I enter every horse that bids use come and bring to it just plain 

old fashioned hope and cheer. 
'l'he farmer and his family listen in; I give him market news and 

weather forecast; I Bring the city's hand or concert to his 
home. 

The isolation of the farm is gone; the link that binds it to the 
gathering place of men is use and i am free. 

fly name is Radio. 

I am Radio. 
Some call rue fad and others say l'rn but a passing fancy. 
But I can sing and preach and teach a crowd of twenty thousand 

folks with perfect ease. 
I can spread the voice of statesmen, poets. authors, from north to 

south and east to west across a continent, and, if need be. 
around the whole wide world. 

I can sing the songs that stir the hearts of mien like no one else 
can do. 

These things I do and more, and do them free. 
I am no fad. 
I nm Radio. 

There's just one thing I make uien do; 
Each one must tune his set to mine if he would hear and under- 

stand. 
To you who have no set I'll say that nature too can preach and 

teach and sing sweet songs if heart and mind are timed to 
catch its meaning. 

Out of the unknown, uncharted sky nature has been sending its 
hopeful, cheerful messages these countless ages gone to those 
"tuned in" to catch the voice of this great broadcasting 
station. 

Think this over friend, and weight it well. 
My name is Radio. 
I'm signing off. 
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Irene Borden, 

THE whirring of cup -tires on the 
wet pavement hummed in my 
ears as the blurred lights of 

lower Broadway sped by the taxi 
windows. 

Irene Bordoni -the inimitable Irene 
-pouted. 

Fier manager idly speculated on the 
whereabouts of the dim figures 
glimpsed through the drizzle as they 
scurried along the nearly deserted 
streets. Actually, his troubled con- 
science sought surcease from tempera- 
ment. 

"Mlle. Bordoni." I coaxed, "why do 
you say that radio is désagreable /" 

iler large eyes peered through the 
fur collar of her coat. Those eyes 
were baffling. 

"I go to broadcast my act," she 
answered. "I get no pay; I have not 
my dinner : my dinner -he is so im- 
portant : I am tired and I must be at 
the theater by seven." 

But arrived at the studio, the 
warmth and comfortable luxury 
seemed to awaken some interest in her 
surroundings. Pointing at various in- 
struments she repeatedly a s k e d, 
"What's that thing ?" 

Mr. Warburton Gamble and Mr. 
Stanley Logan. the other two corners 

Oh, It Is Too Much Radio! 
According to Irene Bordoni 

In an Interview By W. A. H. 
of the "triangle." had arrived earlier 
and were engaged in their preliminary 
try -out on the microphone. Miss Bor- 
doni was delighted with that. 

Turning to her manager she ex- 
claimed, "I came down here to please 
you -now you would like to please 
me-yes?" 

The man looked trapped, but he 
nodded affirmatively. 

"This radio thing -I likè him," she 
confided, "so we must make the scene 
longer." 

And that in itself was encouraging 
because she had originally protested, 
and had devised ways by which the 
scene could be logically cut down. 

Colette (Irene Bordoni) had been 
married to Bob Talmadge (Mr. Lo- 
gan) but Bob had a lawfully wedded 
wife, back home, who might object 
so he blandly used the name of his 
friend, Larry Charters (Mr. Gamble). 

Immediately following the ceremony 
Bob regretted his hasty act and at a 
loss as to what procedure was best 
under the circumstances finally de- 
cided to take Colette to his friend. 
Larry, whose name he had so outra- 
geously exploited. 

The characters went on the air at 
the point where Colette finds herself 
in the presence of the two men, her 
husbands -one in fact, one in name. 

And who else than Irene Bordoni 
could untangle the complications of 
such a plot? 

She concluded the performance be- 
fore the microphone with a song hit. 
"So This Is Love." 

This extract from "Little Miss Blue - 
beard," her Broadway success, had 
been done for the unseen radio audi- 
ence with the master touch of the 
scintillating, spirited artiste. It was 
truly Irene! 

ller reluctance at leaving the studio 
was evident. A few clays later she had 
a small "headset" radio in her dressing 
room at the theater. But the phones 
hurt her ears. 

Urged to buy a large set with a 

loud speaker, she protested. "Merri -- 
I do not like the bug -I just tune a 

little!" 
But her husband, E. Ray Goetz, 

would be in Palm Beach with Irving 
Berlin over the holidays and since they 
were broadcasting there, Miss Bordoni 
wanted to hear her husband's voice. 
Ever thrifty, she justified the expense 
of a large receiving set by deciding 
it would be his Christmas present. 

So I to see her set. 
On East Seventy- eighth street, just 

off Madison Avenue, Irene Bordoni's 
home stands between sky -scraper 
apartment dwellings. 

Within, simple artistry dis- 
tinguishes the color scheme 
of blue and the atmosphere 
was distinctly homelike. 

Seated before her radio, in- 
tent, Miss Bordoni was 
visibly agitated over the 

Mlle. Bordoni 
operating her 

radio at 
horde 
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squealing and howling that emanated 
from the loud speaker. 

"I try to get the Edgewater Beach 
Hotel in Chicago," she complained, 
"and look what I get -Swift and Com- 
pany-Oh, it is too much radio." 

"Why not listen for your husband, 
Mlle. Bordoni?" I asked. 

Her round eyes studied me contem- 
platively. 

"I get home from the theater at 
midnight," she explained, "and tune 
the radio thing but I cannot hear my 
husband." 

She tried to tell me what stations 
she had heard, but the call letters in- 
variably got tangled beyond recog- 
nition. 

"I spent much money for this." she 
continued, "and all I hear is some- 
times - weather reports - bed -time 
stories -sometimes jazz. 

"But the baseball thing -the football 
thing -the President Coolidge thing - 
oh, that is so good, but oh- la -la, how 
good I would make it -this radio 
broadcast !" 

I asked her what she would make it. 
"The broadcast !" she exclaimed. "I 

make it like 'vaudeville -music ten 
minute -not so many pieces in one 
time -maybe one little play for twenty 
minute -and like that -many variety, 
but short." 

Miss Bordoni had an excellent plan 
for broadcast programs so we covered 
the subject quite thoroughly. 

She acknowledged that there were 
certain features, desired by a great 
many people, that could never be re- 
conciled with vaudeville. 

She maintained that market and 
weather reports should be broadcast 
from one station on a definite wave- 
length so the business man could have 
a set installed in his office that cotild 
be operated by pushing a 
button. The same station 
could likewise serve the 
farmer in the evening. 

Lectures should be han- 
dled on a set wavelength 
from a station equipped for 
that purpose. In s u c h 
manner people could sub- 
scribe to lecture courses 

just as they now do at the Town Hall 
in New York and at Chautauqua meet- 
ings in the rural districts. 

Education, she thought, could be de- 
veloped to the highest standard obtain- 
able by the agency of radio, and that 
its proper handling would automatical- 
ly gravitate to the "lecture- class" sta- 
tions. 

She was more reluctant, however, in 
granting that there would always he a 

large audience to demand jazz music. 
It seemed to her that jazz and classics 
could be adequately injected into the 
vaudeville programs. She was con- 
vinced that radio must ultimately de- 
velop in people a sensitive ear for 
music, which, of itself, must lead to an 
even more critical appreciation of the 
finer compositions. By way of illus- 
trating her point she indicated the 
success of Grand Opera houses in the 
Ghetto, patronized by a people, abject 
and poverty stricken, but none the 
less hungry for the best in music. 

Miss Bordoni agreed that Grand 
Opera should be broadcast, but indi- 
vidually and at regular intervals if a 
daily schedule were not feasible. 

Her idea about radio plays was 
somewhat vague. She believed that 
any play, to be successful, would 
necessarily entail an organization of 
rather wide scope, and quite naturally 
defended the position of high salaried 
artists. But she felt equally certain 
that a play, to be broadcast must de- 
part from the accepted structure for 
plots as we now understand them. 
Consequently, the recognized artist 
would be of less value than the play 
itself. And of course the supporting 
cast, theater personnel, corps of lyric 
writers and directors and the publicity 
staff would dwindle to studio propor- 
tions. 

It was finally decided that the future 
of radio plays should be the handiwork 
of the muses. 

As I was departing it occurred to 
me that she might have done some- 
thing interesting with her "dressing - 
room" set. 

"Oh, that !" she laughed. "I gave 
that to my manager." 

"Well, what in the world did he do 
with it ?" I queried. 

"He is real bug." she confided, "he 
hide the radio 
in his desk. 
Every d a y 
he lock the 
doorand tune 
a little -that 
is when his 
secretary say 
he is out !" 

A tense. dramatic moment in the scene from "Little Miss Bluebeard" broadcast from WEAF. 
Irene Bordoni. u Colette, and Mr. Logan as Bob Talmadge. 

Movement to Reduce Interference 
AT a recent conference in New 

York, representatives of the 
radio manufacturers and publishers de- 
cided to make an effort to eliminate 
radio interference from objectionable 
receiving sets. Their plan is two-fold : 

First, they propose to urge all manu- 
facturers to put out only non -radiating 
sets. being willing to aid in the design- 
ing of such sets; and, secondly, to in- 
form the radio fans how to remodel or 
improve existing sets so that they do 
not cause interference among the re- 
ceiving fans within a radius of some 

ten miles, as is now frequently the 
case. 

Two committees were appointed ; one 
technical, to handle designs and im- 
provements, the other to distribute and 
make public operating instruction, data, 
and diagrams for improving regenera- 
tive sets. Prof. Hazeltine of Stevens 
was selected as chairman of the first 
committee and Stephen Coles as chair- 
man of the publicity committee. The 
conference decided to recommend no 
particular type of receiving set, but to 
conduct an educational campaign. The 

desirability of non -radiating sets will 
be made clear, as an important move 
in reducing interference. 

Major Armstrong, inventor of the 
regenerative hook -up, was present and 
entered into the discussion offering 
many suggestions, among them his plan 
to add a stage of radio frequency as a 
"muffler." 

Chief Radio Supervisor W. D. Ter- 
rill, who was in New York in connec- 
tion with departmental matters, attend- 
ed and was selected as presiding chair- 
man. 
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Opportunities in Radio Today 

A Radio Operator Sees the World 
in his own way 

Operating is a sure path into a Radio Career 

14MAKE your subject 'Radio 
Operating As a Career,' 
showing its possibilities and 

pit- falls; tell of the bright side with 
all the encouragement due the profes- 
sion, but also speak frankly of the 
hard knocks and the discouragements; 
give the young fellows the information 
they need to enter the field ; tell the 
parents what they should know about 
their boys traveling on ships; give the 
boys themselves some tips, and show 
how radio operating is a profitable 
calling, both in itself and as a stepping- 
stone to the more highly remunera- 
tive positions which radio affords." 

Such were the instructions that ac- 
companied the request of the editor 
of THE WIRELESS AGE to contribute 
one of the series of articles on "The 
Opportunities in Radio Today." 

Our first analysis must necessarily 
attempt to discover whether radio 
operating is an inviting and profitable 
career for a young man to choose. As 
though there should be any doubt of 
it! The doubt that does exist, it is 
safe to say, is only in the minds of 
operators who have not made good 
and those with whom such operators 
have come in contact. 

As with other branches of the radio 
game, operating holds out great possi- 
bilities for young men -or even the 
older ones -who really apply them- 
selves the same as would be necessary 
to succeed in any other line of en- 
deavor. 

For those who use it merely as an 
opportunity to see the world or as a 

By W. S. Fitzpatrick 

means of entering the radio field with 
the expectation that the prestige gained 
thereby will immediately land a post 
of district sales manager of a large 
radio house with an attractive salary, 
radio operating does not hold the same 
advantages. 

Fellows of that kind are not inter- 
ested at heart. They may be conscien- 
tious and really try to comply with all 
the written and unwritten regulations, 
but somehow or other they do not get 
anywhere. They become dissatisfied 
and begin complaining that "there's 
nothing in it; you can't get any thing 
out of it ; there's no future to it." 

A typical example is the fellow who 
becomes fascinated with radio through 
his or a friend's possession of a re- 
ceiving set, by means of which he has 
learned the code, or perhaps through 
an operator friend who sent him post- 
card views of interesting and unusual 
scenes. He enters with the expecta- 
tion that the same fascination will con- 
tinue. There's nothing for him to do 
or think of except send messages for 
pretty girl passengers, receive im- 
portant stock fluctuation dispatches 
for prominent business men and 
bankers aboard, spend his idle mo- 
ments listening to concerts in distant 
cities at a distinct advantage ever his 
friends ashore; then upon reaching 
a foreign shore, strut along, (mayhap 
in full uniform) watching the popu- 
lace stop and adoringly nod and re- 
mark to each other: "He's the radio 
operator on that big ship that just 
entered port." 

An observing eye watching radio 
activities over a period of fifteen years 
has noted the various types. It has 
noticed that this particular type has 
dropped out of radio at steady inter- 
vals, each with the same expression: 
"There's no future in radio." 

A conservative estimate, based on 
available information, shows that ap- 
proximately eighty -seven per cent. of 
the radio operators who left the game 
within the past fifteen years are not as 
well off in position, as well off finan- 
cially or as well off in future prospects 
as they would be, had they remained as 
radio operators. 

During the past fifteen years many 
have entered and left, but a large 
number have stayed. The general 
managers of such companies as the 
Radio Corporation of America, Tropi- 
cal Radio Company, Marconi Wireless 
Telegraph Company of Canada, and 
the Ship Owners Radio Service, en- 
tered as radio operators within the 
past fifteen years. 

The assistant treasurer, sales man- 
ager, advertising and publicity man -, 
ager, practically all the superintendents 
and district managers as well as many 
of the force of the sales and traffic 
departments of the Radio Corporation 
were radio operators within the past 
few years. 

The general manager of the Inde- 
pendent Wireless Telegraph Company 
was also an operator, but quite early 
became an official. Practically all the 
officials of that company were opera- 
tors a short time ago. 

The radio operator on board ship tours the world and accumulates interesting experiences and memories of quaint and wonderful scenes. His 
responsibility is great when his ship ploughs through storm swept seas. At other times he can enjoy the quiet port and the spell of the Orient 
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Thus we speak of the past fifteen 
years during which time radio made 
slow progress. What is going to hap- 
pen during the next fifteen years with 
new departures coming ,to the fore 
every day? Can't you see opportuni- 
ties galore? 

Awaiting development is the static 
eliminator, the interference preventor, 
the concentrated tube transmitter, an 
ultra- sensitive detector! Is some 
operator, thinking things out during 
his spare time at sea, going to furnish 
the ideas? Maybe! 

Of course, it is not meant to infer 
that a young fellow should choose 
radio as a career so that he can invent 
some new idea. But then, where is 

cated where he can at least get a view 
and he has the freedom of the decks; 
even the bridge and other advanta- 
geous points are not denied an opera- 
tor in the good graces of the captain 
and officers. 

"Seeing the world" seems to have 
a different aspect to every one you 
meet. One sees art, another sees his- 
tory, another is interested only in the 
customs of the people, and a number, 
it is unfortunate to have to admit, look 
only for the "pubs." 

The operator in the service of a 
radio company having a large variety 
of vessels, can really see the world and 
see it in his own way. There are three 
large radio companies in America who 

The problem of a career comes to 
the mind of every young man. Some 
turn to banking as their chosen work ; 

some start as salesmen in retail lines ; 

others like maufacturing; many choose 
railroading, and a number enter radio. 
In their respective vocations each man 
looks for advancement. 

Pass over ten years and compare the 
status of the different men. A few 
of the bankers will be found to have 
risen to tellers and probably cashiers 
and on the road to presidencies. Some 
of the salesmen have become managers 
or owners. Certain of the manufac- 
turers and railroaders have become 
superintendents or vice- presidents. 
Just as large a proportion of the radio 

Sailing 
vessel, 

Kobe, 
Japan 

River 

After the Earthquake, Japan 

there an industry that offers more op- 
portunities for the adoption of new 
ideas? In every industry isn't it 
usually the man actually using the ap- 
paratus that makes the suggestion for 
improvement, and almost always re- 
ceiving a substantial financial reward? 

There are very few, however, who 
would choose a line of work simply 
because there are opportunities of gain 
through stumbling across new ideas. 
Of the thousands of operators in the 
past very few have made extraordi- 
nary development. As a matter of fact 
they are prohibited from using any 
part of their apparatus for experi- 
mental purposes and are also pro- 
hibited front bringing any of their own 
apparatus along on ships with them. 
Mostly all radio development has been 
made, by research men -generally ex- 
operators -who devote their entire 
time to experimenting. 

Among the opportunities of radio 
operating and well to the fore comes 
that of "seeing the world." The com- 
mercial radio operator does not merely 
see it "through a port hole." If he 
can't get shore leave his cabin is lo- 

Every ship operator knows the charm of the East 

have vessels running to all parts of the 
world. Their operators have an ad- 
vantage of being able to transfer from 
one run to another while the men on 
ships where the owners manage their 
own radio see only the one or two 
ports at which their vessels touch. 

Frank E. Golder, of Joplin, Mo., 
who quite recently returned from an 
extended voyage on the steamer Selma 
City, furnishes an excellent example 
of the sight -seeing advantages afforded 
radio operators. It was he who made 
our illustrations possible through his 
kindness in giving the photographs 
from among his collection of hun- 
dreds. He is one of the men who 
derive pleasure and profit through 
traveling. 

* * * 

Meeting and talking with different 
people throughout the world broadens 
any man's education, even without his 
seeking. Operators who run regularly 
to a particular foreign country have 
an advantage of learning the language 
of the country that cannot be offered 
by a school. A new language makes 
a new man. 

aofihal 

men have risen to executive positions 
or something as good. The majority 
in each line, however, will still be bank 
clerks, salesmen, factory hands, rail- 
road workers or radio operators. Let 
us make a comparison within this large 
group. 

The radio operator's total income 
during the ten -year period will be 
found to compare very favorably with 
that of the average men who entered 
the other lines. He can show an ad- 
vantage over the others who have re- 
mained in one place in so far as he 
has seen other lands and perhaps has 
learned other languages. He may 
have applied his spare time in study- 
ing other lines of business. 

The salary of the average young 
man ashore does not run much over 
$130 per month. There are numerous 
radio operators who receive that much 
and many who receive more and it 
costs them nothing for board or room. 
The man ashore receiving $130 pays 
out half that amount in living ex- 
penses. Even at $105 per month, the 
average operator's salary, the net in- 

(Continued on page 86) 
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COLPITTS' 
Push -Pull Circuit 

Loud Speaker Amplification 

Much 
Distortion 
comes from 
forcing your tubes. 
In the Push -Pull Circuit 
two tubes are balanced to 
counteract oscillation of tubes. 

Ithe early days of radio broad - 
casting the radio listener was 
principally interested to obtain the 

maximum amplification possible. Ra- 
dio fans in some cases would go to 
extremes to obtain this high amplifica- 
tion by using an unlimited number of 
tubes in combination with a loud 
speaker that gave the most noise. 

,.c! Transformer 

Kills Distortion 
By 

Samuel C. Miller 
Member, Institute 

tion put the radio art in a very pre- 
carious position and it only lately, clue 
to the untiring labors of various in- 
vestigators, that the causes for distor- 
tion are being overcome so that the 
most discriminate may listen and not 
complain regarding quality. The re- 
sults of these investigations have ap- 
peared in periodicals, newspapers and 

of Radio Engineers 

1 -Tube characteristics 
2- Regeneration 
3 -Audio frequency transformers 
4-Loud speaker 
5 -Tube overloading 

TUBE CHARACTERISTICS 

The working portion on the char- 
acteristic curve of the vacuum tube is 

Oalpvl transt.rmer with 
f-high impedance secondary 

Pandora 
Loud Spedter 

t Ì 111111111111II 

90 volts 
T !,tttry 

Push -pull circuit connected to a high 

Good quality did not enter in, as noise 
was the predominant factor. 

But gradually, as the broadcast sta- 
tions began to eliminate the various 
distortions from the transmitting 
equipment, the radio fan began to 
realize the fact that his receiving 
equipment required an overhauling in 
order to make it reproduce what is 
actually being transmitted. Even 
dyed -in- the -wool radio fans became 
fairly well saturated with the ungodly 
howls that represented speech or 
music. Prospective buyers of radio 
receivers would go away very much 
disappointed after listening to a dem- 
onstration at a friend's home or at the 
local dealer with his eight -tube howler 
going at full blast so that it could be 
heard two blocks away. This condi- 

fitra transformer low impedance Primary 

f/:9 d-4 
impedance loud speaker from the secondary winding of high impedance 

other mediums, giving the amateur 
valuable instruction in methods of im- 
proving the quality of his receiver. 

Radio broadcasting has jumped by 
leaps and bounds in popularity because 
it is now possible to obtain from the 
receiver system a very good reproduc- 
tion of what is going into the micro- 
phone at the transmitting station. 
Although the major distortions have 
been eliminated, experimentation is far 
from completed. Researches are being 
continually conducted toward the point 
where the reproduction is perfect. 

Distortion in a receiving set can be 
caused in many ways. It may be due 
directly to the apparatus used or it 
may be traced to the electrical design 
of the set. The following are some 
of the major causes for distortion: 

34 

almost a straight line. (A -B in figure 
2.) This is true of the standard am- 
plifier tubes on the market, but does 
not hold for the soft detector tube 
with its gaseous contents. Distortion 
can be eliminated in this case by using 
only the hard or highly evacuated 
tubes of the UV -201A or C -301A 
types even in the detector step. The 
amount of volume that is lost by using 
a hard amplifier tube in the detector 
step instead of the UV -200 type is 
compensated for in quality. 

When using a tube as an amplifier, 
it is necessary to use the proper nega- 
tive bias on the grid for distortionless 
amplification. The value of grid bias 
depends on the plate voltage and the 
relation between the two are, in stand- 
ard tubes, as follows: 
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O '000 1000 .1000 4000 

fre¢aeney In <ye/es 

fig. Z 

5000 

For 22 volts on plate use 0 volts on grid 
For 45 volts on plate use 1Y2 volts on grid 
For 67 volts on plate use 3 volts on grid 
For 90 volts on plate use 4% volts on grid 

REGENERATION 

Another cause of distortion can be 
traced to the inefficient handling of the 
controls on the receiver. The adjust- 
ment should never be set near the 
point of maximum regeneration for a 
given signal. The higher the gain in 
signal intensity by regeneration, the 
more chance there is of distorting the 
signal even though there may be no 
oscillations audible to the ear. Never- 
theless, the set may be oscillating at 
a higher frequency than it is possible 
to hear and thus spoiling the quality. 
It is therefore always advisable to use 
only enough regeneration to give a 
good signal. 

AUDIO FREQUENCY TRANSFORMERS 

Good quality as understood by engi- 
neers means transmitting and receiv- 
ing with equal intensity the band of 
frequencies between 25 and 10,000 

PUSH -PULL CIRCUIT 35 

lÍ 

-/4 -/2 -/0 -6 -6 -4 -1 0 +2 

LiI 

t 

l.S 
1í2í . ' GriO vols 

S} 

fiq. 3 
Distortion characteristics of poor transformers 

cycles. Accordingly, the audio fre- 
quency transformer, if improperly 
designed, may be the serious defect in 
the receiver; causing distortion. A 
good transformer should, within 
physical possibilities, amplify with 
equal intensity the band of frequencies 
above, as indicated by A in figure 2. 
A poor transformer will have a curve 
as shown by B in figure 2 where the 
low frequencies and the high frequen- 
cies are amplified considerably less 
than certain frequencies between. The 
cause for loss of the lower frequen- 
cies in a transformer is due to insuffi- 
cient inductance in the primary wind- 
ing. The loss of the high frequencies 
is due to the leakage and capacity 
between windings of the primary. In 
a correctly designed transformer, the 
primary inductance is made high 
enough to give an impedance equal to 
the tube impedance at 100 cycles. This 
value is approximately 25 to 30 hen- 
ries. The leakage and distributed 
capacity is kept at a minimum by the 
use of pancal:e windings and proper 
insulation between layers. 

4.Svon 
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S 414 
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Sine wave 
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Distortion due to poor transformers 
becomes very serious when more than 
one stage of amplification is used. At 
the end of the second stage of ampli- 
fication the curve "A" of figure 2 
would be changed to curve "C," figure 
2. The second transformer in the 
amplifier causes a further decrease in 
the lower and higher frequencies be- 
cause it receives from the first trans- 
former a signal already greatly lacking 
in the lower and higher frequencies. 
It is very imperative when purchasing 
audio frequency transformers to get 
only those which have data regarding 
their performance when plotted 
against frequency. 

LOUD SPEAKERS 

The writer in his contact with vari- 
ous radio fans and their respective sets 
has found that more sets are spoiled 
by poor loud speakers than any com- 
ponent part of the equipment. This 
applies especially to those reproducers 
consisting of ordinary earphone re- 
ceivers used in combination with a tin 

(Continued on page 82) 

A.F.T 
S 

0 0 

fig. 5 
Push -pull circuit diagram using standard audio frequency transformers 

_ Loud Speaker 
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Ground Waves and Sky Waves 

What Causes Fading? 
Enormous Mirror in Upper 
Atmosphere Responsible for 
Long Distance Reception. 
Ground and Sky Waves 
May Combine to Cause 

Fading Effects 
By Alfred N. Goldsmith 

B.S., l'h.D., Fellow I.R.E. 
Director of Research, Radio Corporation of 

America 

VERY peculiar things happen 
sometimes in the receiving of 
broadcast radio concerts. Every 

listener, as soon as he gets acquainted 
with a number of nearby and distant 
stations, finds that he is puzzled by 
some of the results he gets. How shall 
he explain such things as these: 

1. late at night he can hear sta- 
tions hundreds of miles away clearly. 
while earlier in the evening. or by clay. 
he can hardly hear fifty miles. 

2. Ile will hear some stations at 
night very steadily, and particularly 
the (listant ones, but some other nearer 
stations will "fade" in and out rapidly 
and in irregular fashion. 

3. Still nearer stations, sae twenty - 
five miles away, will not fade in or out 
at night or by day. 

4. In one part of a city, Station A 
in that city will be heard loudly and 
Station B in that city hardly at all. 
In another part of the same city, the 
reverse w.'l be the case. Outside the 
city both stations will be about equal- 
ly loud. 

5. A listener in the country will 
sometimes hear stations hundreds of 
miles away much better than he will 
hear stations in a nearby city, say fifty 
miles away. 

Radio engineers have a theory to 
explain these effects. It can be simply 
expressed. but it should be remem- 
bered that it is not a positively proven 
theory. but only a very plausible and 
satisfying explanation of all the puz- 
zling effects just mentioned. It is based 
on a theory of Sir Oliver Heaviside, 
the eminent English electrician and 
mathematician. Heaviside pointed out 
that, twenty -five or fifty miles up, the 
air enveloping the earth becomes very 
rare and is therefore an electrical con- 
ductor just as is the rarefied "violet 
ray" tubes sold for medical purposes. 
So that. far up in the sky. there is a 

laver of conducting air which scien- 
tists have called the Heaviside layer. 

Dr. Alfred 
N. Goldsmith 

It is also well -known that substances 
which conduct electricity, such as 
metals, are good reflectors for radio 
waves, so that this layer is actually 
a sort of curved reflector in the sky. 
It is therefore called the "mirror 
layer" in this description, for the sake 
of simplicity. 

By day, the mirror layer is spoiled 
in several ways. In the first place. 
the brilliant sunlight falling on it 
causes disturbing air currents and ir- 
regularities, so that instead of being 
a smooth and polished mirror, it be- 
comes a roughened irregular layer of 
little use as a reflector. Furthermore. 
sunlight has the property of converting 
rarefied air into a sort of "fog" which. 
while clear and transparent to ordi- 
nary light, does absorb radio waves 
vigorously. By day, the mirror layer 
is rough and mist -covered. 

Probably most listeners have never 
speculated as to whether the radio 
waves which reach their receiving 
aerial come sweeping along the 
ground or whether they are shot down 
to the aerial wires after reflection from 
a mirror laver in the sky. Yet actu- 
ally radio waves arrive by either or 
both of these dissimilar routes. 

In the illustration of this article, 
part 1 is a general sketch of a sky 
wave. It leaves the radio transmitting 
station at the left, passes obliquely up 
until it strikes the mirror layer far 
tip in the air, and is then reflected back 
again to the earth, arriving finally at 
the receiving station to the right. It 
may be mentioned that these sky waves 
do not die down very rapidly because 
their path is entirely through the air 
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and they are but little absorbed or in- 
terfered with in their message. So that 
we should expect sky waves to carry 
radio messages loudly over great dis- 
tances. particularly at night when the 
mirror layer is smoothest and most 
effective, and when the absorption of 
the radio waves by the "electrical fog" 
caused by sunlight is absent. 

l'art 2 of the illustration is the other 
sort of wave which may reach a re- 
ceiving station. It is a ground wave, 
and clings closely to the earth. Natu- 
rally such a ground wave encounters 
all sorts of energy- absorbing obstacles 
in its path, which rapidly reduces its 
(rower and the loudness of the signals 
it can produce in the receiver. Such 
objectionable obstacles are steel- struc- 
tured buildings, mountains- particu- 
larly those containing metal deposits - 
and to a less extent forests of large 
trees. The result is that a ground 
wave rapidly dies away, and this has 
been indicated in the diagram. 

To take typical figures, which are 
very roughly correct for an average 
broadcasting station in the eastern 
portion of the United States, the 
ground waves are very strong near 
the transmitting station for the first 
few miles and rapidly die down, be- 
coming relatively quite weak at a dis- 
tance of a hundred miles or so. The 
sky waves, on the other hand, are 
hardly received at all near the trans- 
mitting station since their path is above 
the earth until after they have been 
reflected back to the ground. They 
come back to the ground and begin 
to be useful at distances of about 
seventy -five miles from the transmit- 
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ting station, and beydnd that distance 
they are readily received with good 
intensity for distances of several hun- 
dred miles. It amounts to this, to 
summarize : for distances up to about 
seventy -five miles, the listener is de- 
pending almost entirely on the ground 
waves for his signal. From seventy - 
five miles to about two hundred miles, 
he gets both ground waves and sky 
waves. Beyond two hundred miles, 
most of his reception is dependent on 
the sky waves. 

For locations where both sky waves 
and ground waves are received, re- 
ception may become very er- 
ratic with marked "fading ef- 
fects." Part 3 of the illus- 
tration shows how this may 
come about. The two sets of 
waves, arriving at the receiv- 
ing station by different paths, 
may help each other or they 
may actually annul each 
other. Furthermore, as the 
mirror layer shifts slightly 
from moment to moment, the 
ground waves may some- 
times weaken or annul the 
sky waves, and thus cause 
fading. We can therefore 
explain the five puzzling ef- 
fects mentioned at the begin- 
ning of the article as follows : 

1. Night reception over 
long distances is accomplish- 
ed by the slightly absorbed 
sky waves, and these cannot 
exist by day because of the 
absence of a smooth mirror 
layer and the disturbing pres- 
ence of sunlight "fog." So 
that day reception is by 
ground waves, which do not 
reach out powerfully nearly 
as far as sky waves. This 
partly explains the superiori- 
ty of night reception. 

2. Night reception from 
very distant stations is by 
means of the sky waves only, 
and is therefore comparative- 

WHAT CAUSES FADING? 

steel to reach the listener, reception 
from that station will be poor. In 
other parts of the city the reception 
will be excellent. Far outside the city 
reception will be by the sky waves and 
about equally good from all compar- 
able stations within the city. 

5. A listener in the country will 
get signals from the city fifty miles 
away almost entirely on weak ground 
waves, but will get distant signals on 
the powerful sky waves. Thus the 
distant signals are sometimes astonish- 
ingly loud in comparison with the 
nearby signals. 
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broadcasting station to have the music 
gradually die out. Frequently the 
regularity with which the signals die 
out at the crucial point leads one to 
think that something has control of 
this phenomenon. 

The periodical dying out of radio 
signals is known as fading. There 
have been many attempts to make 
measurements on radio transmissions 
to determine the exact cause of fading 
but few of these measurements have 
produced any worth -while data. The 
best explanation of fading seems to 
be a theoretical one. It is believed 

that at a height of thirty or 
forty miles above the surface 
of the earth that the air be- 
comes so rarified that it be- 
comes a conductor of elec- 
tricity. As such it acts like 
a reflector of the electromag- 
netic waves by which radio 
communication is effected. 
The result is that the waves 
reach the receiving antenna 
not by one definite path but 
by a number of paths of dif- 
ferent length. The diagram 
uvill make this clear. 

A radio transmitting sta- 
tion sends out electromagnet- 
ic waves which radiate in all 
directions. Some of them go 
directly to the receiving sta- 
tion, while others go by 
an indirect route up to the 
conducting layer and then 
down again. If the differ- 
ence in length of these two 
paths is right, that is, a 
multiple of the wavelength, 
the waves will add and the 
effect produced will be great- 
er than by the direct trans- 
mission alone. But the 
difference in length may also 
be such that the waves do 
not add and thus the effect 
may be less than it would 
be by direct transmission. 
The reflecting layer is con- 
stantly shifting so that the 
reflection varies momentarily 

between the limits described, resulting 
in varying intensity of the signal re- 
ceived. Thus the fading. 

This simple explanation of fading 
leads to several interesting things. 
The reflecting layer is very indefinite 
during the day. Hence there is less 
fading (luring the day and this seems 
to be the case. On account of the 
lack of reflection, the range of a sta- 
tion is much less during the day than 
at night and this we all know to be 
the case. It would also appear that 
it is impossible to send radio signals 
away from the earth. 

Scientific study of the upper atmos- 
pheric strata going on at present will 
undoubtedly shed new light on electro- 
magnetic wave phenomena. 

A GROUND WAVE 

GROUND 

GROUND WAVE AND SKY WAVE INTERFERE 
-3- 

ly steady. Night reception 
from stations roughly from 
seventy -five to Mc, hundred miles away 
is by a combination of sky waves and 
ground waves. and therefore fades in 
and out as these two sorts of waves in- 
terfere with each other. 

3. Reception from stations nearer 
than seventy -five miles is chiefly by 
ground waves only, and is therefore 
reasonably steady. 

4. Reception in a city from nearby 
stations is by ground waves, which are 
very badly absorbed by the steel struc- 
tures of the city. A mile or two of 
city buildings will so weaken the sig- 
nals from a city station, as received by 
a city listener, that reception may be- 
come very poor. As a result, in those 
parts of the city where the signals 
have first to plow through miles of 

Action of reflected waves and ground waves 

It adds another chapter to the ro- 
mance of radio to know that the con- 
certs from distant cities have traveled 
up to the sky on their way to the 
broadcast listeners, and that an enor- 
mous mirror in the upper layers of the 
earth's atmosphere is chiefly respon- 
sible for the enjoyment of distant 
concerts. 

Supplementing Dr. Goldsmith's clear explana- 
tion of the probable causes for fading we are able 
to add corroboration of his explanation by another 
engineer, Roger H. Bryant, radio engineer with 
the Westinghouse Electric and Manufacturing 
Company, who gives his explanation in the fol. 
lowing words. -t Editori. 

MANY of us have experienced a 
feeling of great disgust when 

listening to a good concert from a 
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Design of Loop Antenna 
M ANY claims are made by tbt 

sponsors of various styles of 
loops, when disclosing the 

value of their particular designs. The 
superiority' of any particular type or 
sh: ixx is generally without much of 
a theoretical basis, and it is very likely 
that any unusual results obtained are 
due to the builder striking the right 
values for use on his own particular 
receiver. 

It will be shown that two loops hav- 
ing the saute number of turns anti the 
same average area per turn. theo- 
retically pick up the sanie amount of 
radio energy, regardless of whether 
the turns are round or square or have 
any other special shape. .\ square 
loop has the same effect whether 
mounted with edges oblique ( Figure 
1) or vertical and horizontal as in 
(figure 2). 

The actual style is then a matter of 
personal taste only. Since the charts 
given in Chapter I of this article gave 
the inductance of square loops only, 
and since loops built in any other style 
generally require greater mechanical 
skill in designing the supporting rods, 
this style only will be taken up in de- 
tail. it is evident that a circular loop 
should give the greatest inductance 
with the least amount of wire, but this 
type is difficult to construct unless 
very stiff wire is used. 

in nearly every case it is found that 
the feature of being able to rotate a 
loop about a vertical axis, to make 
use of its directional features, is well 
worth the extra constructional work 
necessary to produce it. In some 
places in a city where there are steel 
buildings near or over the loop it is 
advantageous to be able to rotate the 
loop also about a horizontal axis as 
well, but the gain in signal strength re- 
sulting from this is rarely worth the 
extra cost and work involved, so that 
its use is not recommended. 

The favorable feature in the types 
shown in figures la and 2a rests in 
the economy of work involved in their 

PART II 

Construction 
By Ralph Batcher, E.E. 

Author: "l'retnred Radio Measurements" 
Wireless Press 

(Part I of this article covering the theo- 
retical design of Loop Antennas appeared 

in the February issue) 

Figure l- Square loop with oblique edges 

construction. However -comparing 
loops with the same total inductance- 
in order to rotate these loops more 
desk or floor space is required. In the 
case of the types shown in figures lb 

Fit Lire 2- Square loop with horizontal edges 

_4 
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and 2b less space is required to ro- 
tate, but the constructional details are 
somewhat more difficult. Comparing 
loops of the sanie maximum dimen- 
sions this type will give somewhat 
louder signals since the mean area per 
turn is greater. 

In constructing loops the following 
details must be kept in mind. The 
framework should be substantial, 
symmetrical and stiff enough not to 
wobble before it is wound up, so that 
there will be no undue strain on the 
wire tint will cause stretching and 
consequently sagging. To enable easy 
rotation and to keep it from swinging 
away from any selected direction, the 
framework must be mounted symmet- 
rically about the vertical axis. Some 
suitable scale marked in degrees or in 
the points of the compass will assist 
in determining directions. 

It is found that the size of the wire 
does not influence results to any great 
degree especially when using regenera- 
tive or radio frequency amplifying re- 
ceivers. I f wire smaller than No. 22 
is used on loops over two feet square, 
there is a tendency for the wires to 
stretch and sag after some use. No. 
18 or 16 or untwisted lamp cord is 
recommended. The use of Litzen- 
draht is not warranted, in my experi- 
ence, after comparing results with 
cost. 

Figures 3 and 4 give commcn 
methods for the construction of the 
crosspieces at the end of the arms 
of a "box" type loop. All other de- 
tails and all dimensions will of course 
depend on the results of the design 
problems previously outlined. 

There are several ways of bringing 
out the connection leads from a loop. 
For small loops constructed of light 
rods, the rod supporting the whole 
loop can be connected to an ordinary 
phone plug. A jack can be mounted 
perpendicularly in the table or cabinet 
from which the connections can be 
made. This arrangement is not very 

(Continued oit park 80) 

Figur s 3, 4 -Constructional details 
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Will Short Waves Revolutionize Broad- 
casting ? 

Frank Conrad's experiments result in sending broadcast programs to Europe 
BROADCAST stations will now be 

able to send their programs over 
great distances, and as well by 

day as by night. This is indicated by 
the results of short-wave broadcasting 
experiments which have lately reached 
remarkable results. 

Experiments in short -wave broad- 
casting by means of extremely high fre- 
quencies have reached a climax in the 
recent repeating of American broad- 
casts by British stations. 

The feat whereby American broad- 
casts are repeated on these short waves 
and received and rebroadcasted by Eng- 
lish stations, thus reaching the peoples 
of Great Britain, France, Germany, 
Belgium and the Scandinavian coun- 
tries, is the outcome of two years' ex- 
perimenting and perfecting of high 
frequency apparatus by Frank Con- 
rad, assistant chief engineer of the 
Westinghouse Electric & Manufactur- 
ing Company. 

It was the old problem of interfer- 
ence that first brought the idea to Mr. 
Conrad and his associates that ex- 
tremely high frequencies held many 
possibilities for the perfecting of 
broadcasting. He started experiment- 
ing with his own station and from a 
short -wave station installed on the roof 
of the Westinghouse plant, where the 
transmitting apparatus of KDKA is 
located. 

The first experimenting with short 
waves under 100 meters was made be- 
tween the station at KDKA and ama- 
teurs living in the Pittsburgh vicinity. 
Encouraged by the results of these 
tests, a receiving and rebroadcasting 
station was located in the Westing- 
house building at Cleveland. The first 
of KDKA's broadcasts to be repeated 
were transmitted from the station, 
whose call letters are KDPM. Then 
tests were made between East Pitts- 
burgh and Springfield, Mass., which 
also were successful, and finally, short- 
wave or high- frequency receivers were 
installed in the homes of amateurs liv- 
ing in some 20 cities located so that 
they covered the country. All holders 
of these sets reported that reception on 
short waves was very favorable and 
that there were none of the drawbacks 
to broadcast reception found on the 
higher wave lengths. 

These experiments covered a period 
of two years, nearly up to the time 
when KFKX, the first radio repeating 
station in the world, was started by the 
Westinghouse Company at Hastings. 

By W. W. Rodgers 

Antenna system of KDKA's 100 -meter trans- 
mitter at Pittsburgh 

Nebraska, last October. This repeat- 
ing station made use of the high fre- 
quency broadcasting and reception for 
the repeating of KDKA's East Pitts- 
burgh, Pa., concerts. 

The KFKX station operated so suc- 
cessfully that negotiations were started 
with friendly concerns located in Great 
Britain to test the reception of high 
frequency waves. It was found that 
the high frequency signals crossed the 
Atlantic with the same ease that they 
crossed the United States. 

EUROPE HEARS KDKA CONCERTS 

The repeating was carried on with 
the British Broadcasting Co. Six or 
seven of this company's stations were 
tied together by means of. telephone 
lines and the repeating of KDKA's con- 
certs was started. The result of this 
was that the people living in Great 
Britain and Eastern Europe heard 
American concerts as plainly as they 
could hear their own stations and with 
the same receiving sets. It was the 
greatest triumph that radio had made 
in the past year and has actually 
changed the whole future of broadcast- 
ing. 

The high frequency transmitter that 
does the repeating is located on top of 
a nine -story building in the Westing- 
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house plant at East Pittsburgh, Pa. 
Because of the fact that high frequency 
sets are sensitive and can be thrown off 
their wave easily, the whole set is 
mounted on springs to guard against 
jars. To prevent the swinging of the 
antenna, it is drawn taut between its 
uprights and the down leads consist 
of copper tubing. The various induc- 
tances on the set are wound on rigid 
forms with copper tubing forming all 
leads. The transmitting set consists of 
three panels, as follows : The rectifier 
panel, the modulator panel and the os- 
cillator panel. All the equipment repre- 
sents the last word in transmitting ap- 
paratus with water -cooled tubes and 
special condensers. 

The short -wave transmitter is almost 
an exact duplicate of the big transmit- 
ting unit at KDK.\ with the changes 
necessary to efficiently work on the 
high frequencies. 

SHORT ANTENNAS ARE BEST 

One of the most striking things about 
the short -wave transmitting set is the 
extremely short antenna used. The 
antenna at KDKA for use with the 
short-wave receiver is slightly in excess 
of 35 feet, in striking contrast with 
the 200 -foot antenna used for regular 
broadcasts. 

In England the law prohibits the use 
of large antennas, with the result that 
most of them are under 40 feet. The 
result of this is that radio frequency 
receivers are the common apparatus 
used. so that the reception of the short- 
wave signals is ideal on the Continent. 

The great difference in frequency be- 
tween the short-wave broadcasts (un- 
der 100 meters) and the common wave 
length band, approximately 360 meters. 
can be noted by comparing the kilo- 
cycle frequency of two such waves. 
East Pittsburgh commonly transmits to 
England on a wave length of 94 meters, 
which is a frequency of 3.200 kilo- 
cycles. At the same time KDKA is 
broadcasting to its regular broadcast 
audiences of 326 meters, which is a 
frequency of 960 kilocycles. This dif- 
ference in frequency tells much of the 
story of the short -wave broadcasting. 

Tests have proved that the high f re- 
quency broadcasts go farther with the 
same power input than the ordinary 
broadcast waves. It has also been 
proved that daylight has little effect, if 
any, on this carrying power. These 
two qualities of the short waves are 
what is going to affect the future of 
broadcasting. 
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WGY "Puts the Cat Out" on the Air 
IN the selection of its announcers 

WGY has endeavored to get men 
who could do a little more than an- 
nounce. 

Kolin Hager, chief announcer and 
in charge of the studio is a tenor; 
(luring his college days he captured 
all kinds of medals for declamation 
and debate; he had an ambition for 
grand opera and studied Italian, Span- 
ish, French and German. As a result 
when he gives the name of a foreign 
composer you are almost certain it's 
correct. Mr. Wager has also had con- 
siderable experience as an actor and 
for two years taught English in a 
High School. And it takes an actor 
to teach anything in a High School. 
nowaday. 

Asa O. Coggeshall is a tenor, pian- 
ist and organist and when he isn't 
announcing he is directing a boy choir 
at St. Ann's Church, Amsterdam. 
N. Y. 

Carl Jester is also a tenor- \ \'(;Y 
runs to tenors. He is soloist in a 
Schenectady church and has mastered 
both French and German. He's the 
one who directs the numerous light 
operas given by WGY -the Gilbert 
and Sullivan group, and others. 

Edward H. Smith can't sing and he 
admits it, but he has the voice for 
announcing. Mr. Smith has had sev- 
eral years' experience in the theatre. 
He knows the drama and as a director 
of the WGY players has had a hand in 
one of the most popular features of 
the station -the radio drama. 

Mr. Smith has also planned special 
features such as "Farmers' Night," 
"Josh Quinby," "Minstrels," "A Night 
at the Club," and a "Cabaret Enter- 
tainment." These affairs are quite 
"different." The programs are con - 
tinuous, the announcing being a part 
of the show so that the radio audi- 
ence feels that it is actually present. 

At the conclusion of Josh Quinby's 
golden wedding anniversary, after the 
guests had left the house Josh called 
for the kitty to put her out for the 
night. His "Here kitty, kitty" call 
went out over the country and within 
a few days WGY received six letters 

from listeners who reported how their 
own cats had acted when the "kitty, 
kitty" came through their loud speak- 
ers ( the writers', not the cats'). 

Some time ago, a letter was received 
from Mrs. Dennis L. Wilson as an 
expression of gratitude for what their 
programs meant to the little com- 
munity in the northwest corner of 
Orr's Island, Maine. She said that 
were it not for WGY, they would face 
a monotonous winter of bleak isola- 

Marguerite Manierre 

tion. There are weeks at a time in 
which the little community is cut off 
from outside world or even their 
nearest neighbors, except through 
radio. 
"Three Thousand Years Ago" Spoils 

Rampage Nights 

WCAE has been heard regularly in 
Hawaii, England, Alaska, and 

South America. 
Mr. Thomas McLean, the chief 

operator, has a pet theory as to the 
consistent long range of this station. 
He claims that his small vertical an- 
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tenna, without series condensers, does 
the trick. When a certain party was 
informed that the studio was located 
on the roof of the Kaufman & Baer 
Co. Bldg. they had visions of being 
housed in a large tent! 

Thomas McLean, Chief Operator, 
was one time a signal officer in France 
and was several times commended for 
his ingenuity in offsetting German 
activities in the way of electrically 
operated machine guns, and loaded 
trip -wires and remote control of high 
explosives. Heinie was greatly sur- 
prised when they failed to work owing 
to the fact that Mr. McLean had 
playfully inserted a high resistance in 
series with the lines so that they ap- 
peared to be O. K. but, nevertheless, 
would not work. 

Radio rampage nights have proven. 
popular to WCAE's unseen audience, 
but just when things are breaking fine, 
Johnnie Mack, the announcer with the 
singing voice, has to spoil proceedings 
by singing, "Three Thousand Years 
Ago." Some day, it is hoped, he'll 
learn a new one. On rampage nights- 
fifty to seventy -five entertainers are 
invited and the microphone is opened 
"wide" about eight o'clock and re- 
mains open until eleven -thirty, allow- 
ing "wise cracks" and the like to go 
on the air. 

"Many Waters" on the Air 
AWAY back in 1805, Lewis and 

Clark found an ideal location for 
a trading post. 

The city of Walla Walla (many 
waters) was established in 1859 after 
the Hudson Bay Company had suc- 
ceeded the original traders, the North- 
west Company. And since that time 
this city has always been one of the 
leading towns in the state of Wash- 
ington. 

Station KFCF represents the latest 
progress of Walla Walla. 

Through the Radio Committee of 
the Chamber of Commerce, the sur- 
rounding towns are co- operating to 
provide the best of talent on the pro- 
grams from KFCF which has been 
heard in nearly every state of the 
Union. 
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Mississippi Steamboat Whistle 

RADIO fans were startled when the 
innovation of broadcasting the 

Mississippi steamboat whistle was first 
inaugurated by Station WMC, Mem- 
phis, Tenn. It has now become known 
all over the United States, in Canada. 
Mexico and Cuba. 

WMC specializes on general orches- 
tral music with a sprinkling of Mem- 
phis Blues from Beale Street, home 
of the blues, with special midnight 
frolics on Tuesdays and Fridays! 

Among their star performers are 
Bob Miller's Idlewild Orchestra. They 

Princess Nacoomee 

also broadcast the orchestras from the 
Hotel Chisca and Hotel Gayoso. 

A particularly delectable bit of radio 
glee is the negro "spirituals" which 
have become a regular feature of the 
programs at WMC. And with a mis- 
cellaneous program of lively, Mem- 
phis -ized numbers , this station has 
won its "Down in Dixie" laurels. 

Overtones of the Voice of the 
Capitol 

s0 many interesting people are 
broadcasting from WRC that it 

is impossible to mention more than a 
few of them in these pages. Among 
them are to be found some of the most 
important national figures, with which 
Washington naturally teems, especially 
in these winter months. Along in the 
first month of the new year came Sec- 
retary of the Navy Denby, and Secre- 
tary of War Weeks a little later. Mr. 
Denby surprised the station personnel 
by strolling in quite unattended. But 

he had plenty of company in the stu- 
dio, which was crowded to its utmost 
capacity with the members of the 
famous Marine Band, who gave a con- 
cert the same evening. Mr. Roger 
Bruce Lum, studio director, states that 
Mr. Denby found his experience some- 
what trying. Visiting battleships is 
evidently much more in the Secretary's 
line than broadcasting. He fidgeted and 
was quite impatient while awaiting his 
turn to talk into the microphone. And 
it might be remarked that there is 
nothing unusual in that. Many sea- 
soned platform speakers display simi- 
lar emotions when about to address by 
radio an unseen audience whose mag- 
nitude can only be guessed. 

Not long ago the Washington audi- 
ence was treated to a song recital by 
Marguerite Manierre, who has an ex- 
ceptionally pleasing soprano voice, and 
sings occasionally from the New York 
stations. Her group of songs included 
such charming numbers as the ever 
popular "Fiddle and I," Rimsky- 
Korsakoff's "Chanson H i n d o u," 
"Sweet and Low," "The Last Rose of 
Summer," "Comin' Through the Rye," 
Schubert's "Who is Sylvia" and Jessie 
Johnson's "Pierrot." 

Mr. R. E. Edmunds, the program 
manager, who generally constitutes 
himself a reception committee in the 
evening to receive with pr o p e r 
courtesy the artists and dignitaries 
who perform from his station, had the 
opportunity of welcoming royalty re- 
cently, when Princess Nacoomee 
broadcast a recital from WRC. Prin- 
cess Nacoomee has several charming 
attributes. In the first place she is 
American royalty and not of the 
hyphenated variety. Her father is 
Chief Tahan of the tribe of Osage 
Indians, a personage well known 
throughout the country for his lectures 
and work in behalf of the Indian peo- 
ples. Then the Princess is an ac- 
complished violinist and gives a unique 
recital wherein she combines the rela- 

Miss Florence Macbeth of the Chicago Civic 
Opera Company 

tion of the meaning of music in the 
life of the Indians, in their cere- 
monies and rituals, and the account of 
some interesting Indian legends, with 
the rendition on the violin of those 
sanie legends as done into music by 
some of our modern composers. The 
princess studied at the New England 
Conservatory of Music, but she gets 
her intimate and exact knowledge of 
Indian music from the considerable 
part of her life spent among the 
Indians. 

The princess has become widely 
known through her appearance in most 
of the larger cities where she has 
given her recital. But she had never 
before broadcast, whereby hangs a bit 
of a tale. She customarily gives her 
recitals in costume, but she did not 
consider it necessary to don- her Indian 
garb upon the occasion of her visit to 

WGY FAMILY 
Left to right: Carl Jester, Mrs. Wm. J. Cramb, Kolin Hager, Robert Weidow, Asa O. Coggese- 

hall and Edward H. Smith 
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WRC, where she was to play Cecil 
Burleigh's "Snake Dance," Cadman's 
popular "From the Land of the Sky 
Blue \ \'ater," and "The Spirit of 
Wanna" by Lieurance. 

A BEAUTIFUL INDIAN LEGEND 
l'rior to playing "The Spirit of 

Wanna" Princess Nacoomee tells the 
beautiful legend which is based upon a 
fine Indian love story. Wanna was a 
Kiowa (plains Indian) girl, and 
Wanna married a Pueblo man who 
forthwith took her to his home, built 
among the mesas and cliffs. There she 
became very homesick for her own 
people and longed with a great longing 
to visit again the familar scenes of 
her girlhood. With her husband she 
started upon the long journey to her 
former home, but she became ill on the 

way. With her strength exhausted 
she lay for days under a mes- 
quite bush, hoping to regain suffi- 
cient strength to continue her journey. 
But one evening, as the sun "was slip- 
ping over the edge of the world" as 
the figurative Indian expresses it, she 
died. Iler husband buried her under 
the mesquite bush, but not knowing the 
custom of her people of burying their 
(lead with their ornaments, through 
which potency they were enabled to 
pass through the vale of darkness to 
the happy hunting ground. he buried 
\ Vanna without her ornaments. So 
\Vanna still grieves where she lies 
under the mesquite bush and people 
who pass can still hear faintly the la- 
ment of her tortured spirit. 

So much for the unfortunate 

Scholarship winners who recently entertained President Coolidge broadcast from WOR. Left to right: Angela Frances McCosker, Lillian Kay, Marion Stickel, Florence Hynes, Harold Polk, Buddy Egner, Elaine Egner and Elizabeth Mazalkovics 

Wanna. Now to return to the Prin- 
cess Nacoomee who is telling this tale 
for the first time in a broadcast studio. 
Palpably nervous over the novel ex- 
perience of talking to an unseen audi- 
ence, she reached the point where she 
was to explain about the ornament 
business. At this point in the story it 
has been her habit to fumble at her 
throat and draw through her fingers 
a real Indian necklace which she thus 
displays by way of illustration to her 
audience. On this occasion too, she 
reached mechanically for her Indian 
beads. Her fingers found nothing to 
seize upon. Her mind, puzzled in sub- 
conscious fashion, failed somewhat in 
its certain control of things, and the 
voice in the microphone faltered. It 
is little things like this that throw an 
artist easily out of poise. Probably 
when the Princess broadcasts again 
she will find it advisable to wear her 
Indian garb. 

Musical Culture of Zion 

ON the shores of Lake Michigan, 
midway between Chicago and 

Milwaukee, two graceful sturdy an- 
tenna masts tower 150 feet above Zion, 
the unique city founded by the late 
Dr. John Alexander Dowie. They 
mark the site of Station WCBD the 
radio telephone broadcasting station 
owned and operated by Wilbur Glenn 
Voliva, General Overseer of the Chris- 
tian Catholic Apostolic Church. 

Station WCBD is strategically lo- 
cated for perfect transmission. It is 
situated on a level plain a few miles 
south of the Wisconsin boundary line. 
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THAMMY ? WELL 
THITH ITM THuS1EK 
BROWN. AND MY 
MAMA THAD 1 

COULD COME OVER 
To YOUR HOUTI-4 
AND PLM- 

JUST WH[N HE Goy ALI. TUNED IN PORI-ECTLY 
ON HIS RADIO SOSIE .DROWN ANNOUNCES 51-1Z- 

IS COMING OVCR - BLAH 1 /( 
N. N. Y. Tribrw! 

Laughter on the Radio Wave 
METROPOLITAN MOVIES WHEN A FELLER NEEDS A FRIEND -BY BRIGGS 

N. Y. World. 

"ADVICE TO MOTHERS -BE RADIANTLY CAREFUL" 
BY FONTAINE FOX 

f YooR HJS$Ar1O IS A Peo7BALL fAR 

REJIR ASK HIM To MIRO BABY col YNO. 

AfTERNooM HE- cAN TUNA IR Opi TNd 

' RAOIO ACC0URT of His ALMA MAYERS 

BIG CeAMPONSHIP GAMA. 

N. Y. Son-Glebe 
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"WHY DO THEY CALL IT WIRELESS ?" 
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RADIO NEWS FROM ALL OVER THE WORLD 

White's Radio Bill Practically 
Ready 

THE revised White Radio Bill is 
now understood to have been 

generally' approved by the Department 
of Commerce. The bill will be intro- 
duced in the House and referred to the 
Merchant Marine and Fisheries Com- 
mittee. Public hearings will then be 
held, for suggestions and complaints 
from the interests affected. It is also 
believed a similar bill will be presented 
in the Senate. 

In general, the bill will provide for 
the continued inspection and licensing 
of all American ship and shore trans- 
mitting stations, including commercial, 
private, broadcasting and amateur sta- 
tions, as well as the examination and 
licensing of all operators by the Depart- 
ment of Commerce. General regula- 
tions of all sending stations and opera- 
tors, together with license fees, loca- 
tion of stations, the assignment of 
wave lengths, power and hours, will 
be placed in the hands of the Secretary 
of Commerce. Existing licenses, hots - 
ever, will he permitted to run until 
they expire. An advisory committee of 
15 experts, commercial and govern- 
mental officials will also be authorized 
to aid the Commerce Secretary. As- 
surance is given that receiving stations 
will not be required to secure licenses 
nor pay fees. 

New Zealand Hears 
chusetts 

ALL records were broken for com- 
m e r c i a l 600 -meter continuous 

wave transmission when Operator M. 
: \. Obradovic, of the West Nilus, 
while 95 miles north of Wellington, 
New Zealand. copied a number of 
messages direct from WIM, the Radio 
Corporation of America station at 
Chatham on the Massachusetts Coast. 
The distance is 9,300 miles and perfect 
reception was obtained in broad day- 
light. 

Operator M. A. Obradovic, whose 
reception has been checked and con- 
firmed, sent a letter to Chatham on De- 
cember 23rd, in which he reported the 
history making achievement. The let- 
ter which reads in part as follows, 
reached the United States more than 

fifty days after it was mailed in New 
Zealand :- 

"Enclosed is one of a number of a 
number of messages 1 have been copy- 
ing from \\'IM on 600 -meter C.W. 
The enclosed was copied in broad day- 
light at 7.10 P. M.. New Zealand time, 
on December 16th 12.40 A. M. your 
local time 1, while 95 miles north of 
Wellington. N. Z.. en route from 
Auckland." 

Marshall Nielan directing a movie urn, by 
radio 

The Austro- Marconi Radio Co. 
'I` HE Austro- Marconi Radio Com- 

pany inaugurated a regular Austri- 
an wireless service. The opening was 
attended by the chiefs of the Govern- 
ment and representatives of the busi- 
ness world in Vienna. 

The first messages sent out were ad- 
dressed from Chancellor Seipel to the 
League of Nations at Geneva; from 
Burgomaster Sietz to Mayor Hylan of 
New York; and from the Chamber of 
Commerce of New York and London. 
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R C A in Public Interest 
TN reply to the complaint of the 

Federal Trade Commission that 
great electrical companies have con- 
spired to create a monopoly in radio ap- 
paratus officials of the three companies 
most concerned have issued statements 
to the effect that their methods have 
resulted in expansion rather than re- 
straint of trade and have been in the 
best interests of the public. 

The Radio Corporation of America 
was formed at the request of the Navy 
Department officials and for some 
time a representative of the Govern- 
ment served on the Board of Directors. 
It is also pointed out that the rapid de- 
velopment of the industry h, -; been the 
result of the joint use of all the com- 
panies' patents. 

Mr. Gerard Swope, President of the 
General Electric Co., said in part : 

"The General Electric Company had 
developed a high frequency generator. 
The thought of the company at first 
was to sell this apparatus to any com- 
pany that desired to have it, but at the 
request of one of the departments of 
the United States Government the Gen- 
eral Electric Company was induced to 
take the lead in the reorganization of 
the American Marconi Company, which 
eventuated in the formation of the 
Radio Corporation of America, with the 
entire elimination of foreign interest. 

"To make the Radio Corporation the 
most efficient instrument for trans- 
oceanic communication, the General 
Electric Company made a contract with 
the Radio Corporation giving to the 
latter the benefit and the advantage of 
all its inventions. Further to strengthen 
the position of the Radio Corporation 
in this art, similar contracts were made 
with other companies. 

"This was all known to the Govern- 
ment, and a representative designated 
by the Government sat on the Board of 
Directors of the Radio Corporation for 
some time after its organization." 

Major General James G. Harbord, 
President of the Radio Corporation of 
America said: 

"The Radio Corporation has already 
opened all its records, correspondence, 
files, minutes of the meetings of its 
Board of Directors, together with all 
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its contracts and agreements, to the 
representatives of the Federal Trade 
Commission. The commission itself 
has fully reported the result of its sur- 
vey to Congress. 

"The Radio Corporation of America 
was organized as the outgrowth of a 
request of responsible officers of the 
Navy Department in Washington that 
there be established a strong, purely 
American company to carry the banner 
of the United States in this field of in- 
ternational communications and to ef- 
fectively compete with foreign -owned 
or controlled systems of international 
communications." 

President H. B. Thayer of the Amer- 
ican Telephone & Telegraph Company, 
of which the Western Electric Com- 
pany, is a subsidiary, said : 

"We presume that so far as we are 
concerned the complaint rests on a con- 
tract made by us with General Electric 
and dated July 1, 1920. In our first 
annual report after that contract was 
made we stated its purpose and scope 
which from our point of view was to 
clear up the patent situation which 
might hamper our development. The 
effect has not been to restrain trade, 
but to expand it. We believe the con- 
tract is in the public interest and have 
been advised that it stands on a sound 
legal basis." 

Ireland Now Has Radio Asso- 
ciation 

HE awakening interest in radio 
development in the Irish Free 

State has prompted a group of profes- 
sors, electrical engineers, and other 
prominent persons interested in radio 
work to organize a society which is to 
be called "The Radio Association of 
Ireland." This Association is to have 
its head office in Dublin, and according 
to its constitution its objects are: 

"To foster the interests of members 

engaged in Radio Work. To co- operate 
with the authorities and secure the 
utilization of the facilities afforded in 
conformity with regulations; to assist 
in having regulations complied with ; 

and to assist in the framing of regula- 
tions. To establish relations and co- 
operate with kindred Associations in 
other countries. To obtain Experimen- 
tal Licenses and equip Experimental 
Stations for the purpose of research 
work." 

S.S. "Henry R. Mallory" bringing in the crew 
radio operator who 

All radio license holders and others 
interested in the development of radio 
science and radio communication are 
eligible for membership. The mem- 
bership fee is to be ten shillings per 
annum -equivalent to $2.20 at current 
rate of exchange -and the funds so 
collected are to be used in carrying out 
the various programs of the Associa- 
tion and in equipping experimental sta- 
tions. The Association is also planning 
to publish a periodical devoted to radio 
work when its membership is large 
enough to finance such an undertaking. 
Already several hundred applications 
for membership have been received, 
and it is expected that the number of 
applicants will swell considerably 
when the contemplated Broadcasting 
Station has been established at Dublin, 
and the present restrictions upon pri- 
vate ownership of wireless sets have 
been removed. 

Listening to KDKA, Pittsburgh, in the Hudson Vehicle Tunnel, New York 

of a Danish freighter rescued at sea and the 
heard the SOS 

15 

American Radio Exports Grow 
DD \DIU exports for the year 1923, R totaled $3,448,112, compared with 
$2,897,799 last year, according to 
Department of Commerce statistics. 
While the shipments of radio apparatus 
form only about 5 per cent. of the total 
value of all electrical exports, which in 
1923 passed the $72,000,000 mark, 
radio exports increased about 7 per 
cent. out of a total gain of $9,000,000. 
December radio exports totaled $335,- 
308, compared with $381,827 for No- 
vember and $270,061 in October. In 
November, the bulk of American radio 
apparatus sent out of the country went 
to Argentina, Quebec, Ontario, Aus- 
tralia, Panama, Mexico and England. 
Twenty -four countries purchased ap- 
paratus valued at over $1000 from 
American exporters. 

Radio Broadcasts Wilson Ser- 
vices 

THE funeral services of President 
Wilson in Washington were broad- 

cast Feb. 6, to probably 5,000,000 per- 
sons east of the Mississippi River by the 
American Telephone and Telegraph 
Company through three high -power 
stations, while the memorial exercises 
held in Madison Square Garden, N. Y., 
were broadcast by the Radio Corpora- 
tion station WJZ. 

The three large radio stations which 
were linked to broadcast the funeral 
services in Washington were the same 
that recently broadcast Mr. Wilson's 
address from his home in S Street, the 
same that broadcast President Cool - 
idge's message to Congress, and the 
services of the Unknown Soldier in the 
National Cemetery at Arlington. 
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Chief Harry T. Master broadcasting the history of the "Liberty Fieli' at Philadelphia 

No Broadcasting Stations in 
Spain 

ALTHOUGH no broadcasting sta- 
tions have as yet been established 

in Spain, there is considerable interest 
in radio receiving sets of sufficient 
range to receive broadcasts from Paris, 
The Hague, Berlin and London. The 
principal drawback to a more extended 
use of radio receiving apparatus is the 
apparent lack of technical knowledge 
on the part of those who have under- 
taken the sale of radio apparatus. An 
investigation has disclosed that out of 
five dealers who carry radio receiving 
sets in stock, mainly of British and 
French manufacture, only one seemed 
to have much knowledge of the subject. 

New Wireless Station Opened 
in Argentina 

TI I E new wireless station which 
has been built at Monte Grande 

for the Transradio Internacional Com- 
pania Radiotelegrafica Argentina for 
the purpose of placing the Argentine in 
direct wireless communication with 
North America, Europe, and the Far 
East, was opened January 25 when an 
inaugural message was sent from the 
President of the Argentine to King 
George V. Direct services will be 
carried out between Monte Grande, 
New York, Paris and Berlin. It is in- 
tended to extend this direct service to 
England as soon as possible, but as 
Great Britain does not possess a wire- 
less station sufficiently powerful to com- 

THE WIRELESS AGE 

municate with South America this ser- 
vice canot be brought into operation 
until a suitable station is available in 
that country. 

The transmitting station at Monte 
Grande, 20 kilometers from Buenos 
Aires, covers an area of 1200 acres. 
There are ten steel towers 500 meters 
apart, each tower being 690 feet high. 
The power of the station is 800 kw. 

The receiving center is at Villa Eliza, 
39 kilometers from Buenos Aires and 
the same distance from the transmitting 
station. 

The telegraph office, from which the 
transmitting station is automatically 
controlled and to which the receiving 
station is connected with telegraph 
lines and an automatic linking device is 
situated in the center of the commer- 
cial quarter of Buenos Aires. 

British Restrict Radio on 
Foreign Ships 

THE British Admiralty has issued 
an order restricting the use of 

radio telegraph or telephone apparatus 
by foreign warships when in or near 
British harbors. 

If the harbor is a naval one, such 
ships must obtain permission from the 
naval port commander before employ- 
ing any of these services; they must 
furthermore state the system, wave 
length and time of transmission pro- 
posed. 

In other harbors, transmission on 
600 meters is forbidden, except for dis- 
tress signals. Interference with naval 
and military signaling must be avoided, 
and transmission must be discontinued 
on request of the authorities. 

B C L's Relieved of Inter- 
ference 

SPARK interference from ships op- 
erating on 450 meters, which has 

been giving broadcast listeners along 
the coast considerable trouble since the 
broadcasting wave band was increased 
last May, became a thing of the past 
on Jan. 11, when the meeting presided 
over by Arthur Batchelder. Chief Radio 
Supervisor ofthe 2d District, came to 
the conclusion that the interference 
Waist go and raised the wave band of 
all ships using spark transmitters to 
between 600 and 800 meters. 

The meeting took on an international 
aspect inasmuch as the Canadian Gov- 
ernment sent C. P. Edwards, Director 
General of Canadian wireless and radio 
activities to advise and co- operate with 
the American authorities and interests 
in cleaning up an ugly situation. The 
commercial companies were all repre- 
sented and were all unanimous in their 
approval of the change. 

MAl;cn, 1924 

Wall Street Resorts to Radio 
tV IRE service with the West was 

so badly crippled by the recent 
sleet storm that Wall Street turned to 
radio for relief. The Radio Corpora- 
tion showed its ability to handle busi- 
ness from New York to San Francisco 
and covered points in the southern sec- 
tion of the country as well. The Amer- 
ican Telephone and Telegraph Com- 
pany reported but one of its fourteen 
circuits to Chicago in working order, 
and it accepted only emergency mes- 
sages over its single circuit. Wires of 
the Western Union and the Postal 
Telegraph around Chicago were re- 
ported in bad shape. 

Japan Improves Stations 
JAl 'A N is doing much to improve 

her short wave wireless communi- 
cation, but thus far nothing has been 
done to make communication with the 
outside world quicker. 

The Funabashi naval station just 
outside Tokio is being modernized and 
new short wave stations are being 
erected in Chiba and Niigata, but these 
are largely for communicating with 
ships and between different parts of 
Japan. 

The syndicate headed by Viscount 
Shibusawa, which proposed erection of 
a trans -Pacific station, was somewhat 
embarrassed by the disaster, but is 
understood to be inclined to go on with 
its project if suitable arrangements can 
be made with the government for a 
subsidy. 

Radio Traffic Grows 
THE transatlantic traffic of the 

Radio Corporation of America is 
now at the rate of 90,000 paid words a 
day and is steadily increasing, because 
of the large number of new customers 
using radio letters as well as messages. 

John W. Swanson, of the Dr. Alexander Rice 
expedition, operating a set in a South Ameri- 

can jungle 
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KAO Young Men'. Christian Association, Denver, Colo. 360 
K F I 4:. C. Anthony Los Angeles, Calif. 469 
KFZ Darr Mitchell Electric Co Spokane, Wash. 283 
KGB Tacoma Da11y Ledger Tacoma. Wash. 252 
KGG Ilallock & Watson Radio Series, Portland. Ore. 360 
KGN Northwestern Radio Mfg. Co Portland. Ore. 360 
KGU M. A. Slulrony Honolulu. Hawaii 360 
KGW Oregonian Pub. Co Portland, Ore. 492 
KGY St. Martins College Lacey. Wash. 258 
KH1 Times Mirror Co La Angeles. Calif. 395 
K H Q Louis Wasmer Seattle, Wuh. 360 
K10 l'. O. Gould Stockton, Calif. 360 
KJR Northwest Radio Service Co Seattle. Wash. 270 
KJS Bible Institute of Los Angeles. Inc.. 

Los Angela. Calif. 360 
KL5 Warner Brothers Oakland. Calif. 360 
KLZ Reynolds Radio Co Denver, Colo. 360 
KMC Lindsay- Weatherill & Co Readley, Calif. 360 
KM1 San Joaquin Light & Power Corp.. Fresno. Calif. 273 
KMO love Elertrle Co Tacoma. Wash. 360 
KNT Gays Harbor Radio Co Aberdeen, Wash. 263 
KNV Radio Supply Co Los Angeles, Calif. 256 
K N X Electric Lighting Supply Co.. Los Angeles, Calif. 360 
K 0 6 New Mexico College of Agriculture and 

Mechanical Arts, Sate College. N. Mes. 360 
(OP Detroit Pollee Dept Detroit. Mich. 286 
K09 Modesto Evening News Modesto, CWf. 360 
1( PO Hale Bros. San Francisa, Calif. 423 
KOP Apple City Radio Club Hood River. Ore. 360 
KQV Doubleday-Hill Electric Co Pittsburgh. Pa. 360 
KOW Charles D. Herreld San Jose. Calif. 360 
K R E Berkeley Daily Gazette Berkeley. Calif. 278 
KS() Post -Dispatch St. LOWS, Mo. 546 
KSS Prat & Dean Radio Rech. Lab 

Long Bach, Calif. 360 
KTW First Presbyterian Church Seattle, Wash. 360 
KUO The Examiner Printing Co.. San Francisco. Calif. 360 
KUS City Dye Works& Laundry Co.. Los Angela. Calif. 360 
NUT Coat Radio Co El Monte. Calif. 256 
K W G Portable Wireless Telephone Co.. Stockton. Calif. 360 
KW H Los Angela Examiner Loe Angeles, Calif. 360 
KW Y Westinghouse Elec. & Mfg. Co Chicago. Ill. 536 
K X D Herald Publishing Co Modesto. Calif. 252 
KVG Electric Shop Honolulu, T. H. 360 
KIM Preston. D. Allen Oakland, Calif. 360 
KZN The Desert News Salt Lake City. Utah 360 
K1V Wenatchee Battery & Motor Co.. Wenatchee. Wash. 360 
K D K A Westinghouse Elea & Mfg. Co.. Pittsburgh. Pa. 326 
K DP PA Westinghouse Elea A Mfg. Co.. Cleveland. Ohio 270 
KDPT Southern Eledrle Co San Diego, Calif. 244 
KDLY Telegram Publishing Co...Sa11 Lake City. Utah 360 
K DYM Savoy Theatre San Diego. Calif. 252 
KDYQ Oregon Institute of Technology...Portland, Ore. 360 
K DYW Smith, Hughes & Co Phoenix. Ariz. 360 
KDYX Stat Bulletin Publishing Co...Honolulu. T. H. 360 
KI) ZB Frank E. Siefert Bakersfield, Calif. 240 
KDZE Rhodes Company Seattle. Wuh. 455 
K DZF Automobile Club of So. Cant, Los Angeles, Calif. 278 
K DC Electric Supply Co Wenathe . Wuh. 360 
KDZQ Pyle Jr Nichols Denver. Colo. 360 
KOZR Bellingham Publishing Co...Bellingham. Wuh. 261 
K DIU Western Radio Corporation Donner. Colo. 360 
KDZV Cope & Cornwell Co Salt Lake City, Utah 360 
KFAD McArthur Brothers Mercantile Co.. Phoenix. Ariz. 360 
KFAE State College of Washington..- .Pullman. Wash. 330 
KFAF Western Radio Corporation Denver. Colo. 360 
K FA) University of Colorado Boulder Colo. 360 
K FAN Electric Shop Moscow, Idaho 360 
K F A R Studio Lighting Service Co Hollywood, Calif. 280 
K FAT Dr. J. T. Donohue Eugene. Ore. 275 
KFAU Independent School District of Boire City. 

Boise, Idaho 270 
KFAV Abbot Kinney Company Venice, Calif. 258 
KFAY W. J. Virgin Medford, Ore. 283 
K FA W The Radio Den. Ashford & White 

Santa Anna. Calif. 280 
K FOB F. A. Button) & Co Havre. Mont. 360 
KFBC W. K. Arhlll San Diego. Calif. 360 
KF BE Reuben H. Hom San Luis Obispo, Calif. 360 
KFBK Kimball -Upon Co. Sacramento, Calif. 283 
KFBL Leese Bros. Everett. Wuh. 224 
KF BS Chronicle News and Gu & Elee Supply Co.. 

Trinidad. Colo. 360 
KFBU Bishop N. 8. Thomas Laramie. Wyo. 283 
KFCD Salem Elec. Co Salem. Ore. 360 
KFCF Frank A. Moore Walla Walla. Wuh. 360 
KFCH Electric Service Station Billing.. Mont. 360 
KFCK Colorado Springs Radio Co.. 

Colorado Springs, Colo. 242 
KFCM Richmond Radio Shop Richmond. Calif. 360 
KFCP Ralph W. Flygare Ogden. Utah 360 
K FCC' Stour Service Station Casper. Wyo. 360 
KFCV Fred Mahaffey, Jr Houston, Tex. 360 
KFCY Western Union College LeMars, Iowa 252 
KFCZ Omaha Central High School Omaha. Nebr. 258 
K FDA Adler's Mush) Store Baker. Ore. 360 
KFDD 8t. Michaels Cathedral Boise. Idaho 360 
KFOF Wyoming Radio Corn Casper. Wyo. 360 
KFDH University of Arizona Tucson. Ariz. 360 
KFDI Oregon Agri. College Corvallis, Ore. 360 
KFGL Knight- Campbell Music Co Denver, Colo. 360 
KFDO H. E. Cutting Bozeman, Mont. 248 

K FOR Bullock's Hardware & Sporting Goode, 
York, Nebr. 360 

KFDU Nebraska Radio and Electric Co., Lincoln. Nebr. 240 
KFDV Gllbrech & Stinson Fayetteville. Ark. 360 
KFDX First Baptist Church Shreveport. La. 360 
KFDY South Dakota Sate College of Agri. & Mech. 

Arts, Brookline. S. D. 380 
KFDZ Harry O. Iverson Minneapolis. Minn. 231 

KFEC Meier & Frank Co Portland. Ore. 360 
KFEI Guy Gansa Tacoma, Wash. 360 
KFEL Winner Radio Corporation Denver. Colo. 360 
KFEQ J. L. Sartain Oak. Nebr. 360 
K FES Auto Elertrle Service Co Ft. Dodge, Iowa 231 

KFEV Radio Electrle Shop Douglas, Wyo. 263 
KFEX Augsburg Seminar Minneapolis, Minn. 261 
KFEY Bunker Hill & Sullivan Alining & Cart. Co.. 

Kellogg. Idaho 360 
KFEZ American Society of Meth. Enfin.. St. Louis, Mo. 360 
KFFE . Eastern Oregon Radio Co Pendleton. Ore. 360 

KFFJ 
KFFO 
KFFQ 
KFFR 
KFFV 
KFFX 
KFFY 
KFFZ 
K FCC 
KFGD 
KFGF 
KFGH 
KFG1 
KFGL 
KFGB 
KFGV 
KFGX 
KFGZ 
KFHA 

KFHB 
KFHD 
KFHF 
KFHH 
KFH1 
KFHR 
KFHS 
KF1B 
KFIC 
KFID 
KFIF 
KF1K 
KFIL 

KF1O ( FIB 

KFIU 
KFIX 

KFIY 
K FIZ 
KFIB 
KFIC 
KFID 
KFIF 
KFJI 
KFJM 
KFJR 
KFJV 
KFJW 
KFIX 
KF1Y 
If Fa 
KFKA 
KFKB 

IÇFKH 
KFKQ 
KFKV 

KFKZ 
KFLA 
E ELS 
KFLD 
KFLE 
KFLH 
KFLP ( FIG 
KFLR 
KFLU 
(FLY 
KFLW 
KFLX 
KFLY 
K FLZ 
(FRIG 
(FOR 
KFMS 
KFMT 
KFMU 
K FMW 
KFMX 
KFMY 

KFMZ 
K FNC 

KFNG 
KFNH 
( FN1 ( GO 
(LX 
WBL 
WSB 
WBR 
WBT 
WBZ 
WCK 
WCM 
WEE 
WDM 
W DZ 
WEB 
WEV 
WFW 
WFI 
WFY 
WGI 

WGL 
WOR 
W G V 
WGY 
W HA 
WHB 
W OK 
W N 
WÑX 
WIK 

Jenkins Furniture Co Boise. Idaho 
Dr. E. H. Smith Hillebero. Ore. 
Markseholfel Motor Co....Colorado Springs, Colo. 
Jlm Kl rk 070000. 
Oraceland College Lamont. Iowa 
Ste(3raw Co. Omaha. Nebr 
Pincus & Murphy. Inc Alexandria. La. 
Al. (I. Rames Amusement Co Dallae. Tex. 
Louisiana Slate University.. ..Baton Rouge. La. 
Chickasha Radio & Elec, Co-Chickasha. Okla. 
Ruchonan Stevens & Co Mt. Vernon. Wash. 360 
Leland Stanford. Jr.. Unh..Stanford Univ.. Colo. 360 
National Guard. Co.. 138th"Inf.. 8t. Louis. Mo. 266 
Arlington Garage Arlington. Ore. 
Cary Hardware Co Boone. Iowa 
Heldbreder Radio Supply Co tala. Nebr. 
First Presbyterian Church Orange. Tex. 
Emmanuel Missionary Co.. Berrien Spge.. Mich. 
Western State College of Colorado. 

Gunnison, Colo. 252 
The Rialto Theatre Hood River. Ore. 280 
Utes Electric Co St. Joseph, Mo. 226 
Cemal Christian Church Shreveport. LL 266 
Ambrose A. McCue Neah Bay. Wash. 283 
Fallon C0. Santa Barbara, Cllf. 360 
Star Elea and Radio Co Seattle, Wash. 270 
Robert Washington Nelson.... Hutchinson. Kans. 229 
Franklin W. Jenkens St Louis- Sin. 244 
Philip Laskowita Denver. Colo. 224 
Roan Arbuckle. Garage Iola. Kane. 24G 
Benson Tech. Stuydent Body Portland. Ore. 360 
Oladbrook Electric Co Oladbrook, loot 234 
Wlndlscb Elec. Farm Equipment Co.. 

Louisburg. Kans. 
North Central High School Spokane. Wash. 
Yakima Valley Radio Broadcasting Association. 

Yakima, Wash. 
Alaska Elee. Light & Power Co Juneau. Alaska 
Reorganized Church of Jesus Chile'. 

Latter Day Sainte. Independence. Kane. 240 
Brott Laboratories Seattle. Wash. 236 
Dally Commonwealth Fond du Lac. Wise. 273 
Marshall Electric Co.. Inc. ...Marshalltown. Iowa 248 
Post Intelligences Seattle. Wuh. 233 
Weld County Printing & Pub. Co Greeley. Colo. 236 
National Radio Mfg. Co. . .Olden a City. Okla. 252 
Llberly Theatre Astoria. Ore. 252 
University of North Dakota, Grand Forks. N. D. 229 
Ashley C. Dixon & Co Stevensville. Mont. 258 
T. H. Warten Dexter. Iowa 224 
Le Grand Radio Co Towanda. Kan. 226 
Iowa Stale Teachers College...Cedar Falls Iowa 229 
Tumuli Radio Co Fort Dodge. Iowa 246 
Texas National Guard. 112th Car.. 

Fort Worth. Trias 
Colorado Stale Teachers College...Greeley. Colo. 
Brinkley-Jones Hospital Association. 

Milford. Kans. 256 
Denver Park Amusement Co Lakeelde. Colo. 226 
Conway Radio Laboratories Conway. Ark. 224 
F. F. Graz Butte. Mont. 283 
Westinghouse Electric Co Hastings, Nebr. 286 
Nasour Bros. Radio Co...Coloato Springs. Colo. 234 
Abner R. Wilson Butte, dont. 283 
Signal Electric Mfg. Co Menominee. Mich. 248 
Paul E. Grernlaw Frankllnton, La. 234 
National Educational Sortie. Denver. Colo. 268 
Erickson Radio Co., Inc. ...Salt Lake City, Utah 261 
Everett SI. Foster Cedar Rapids. Iowa 240 
Bissell Radio Shop Little Rock Ark. 261 

University of New Mexico-Albuquerque. N. M. 254 
Rio Grande Radio Supply House. San Benito. Tex. 236 
Rev. A. T. Frykman Rockford. III. 229 
Missoula Electric Supply CO....Minsoula, Mont. 234 
George R. Clough Galveston. Texas 240 
Fargo Radio Supply Co Fargo. N. D. 231 
Atlantic Automobile Co Atlantic. Iowa 273 
University of Arkansas Fayetteville. Ark. 263 
Slor ingaide College Sioux City. lows 261 

Frelmuth Department Store......Duluth. Blinn. 275 
Dr. George W. Young Minneapolis. Minn. 231 
Stevens Brother San Marcos. Texas 240 
M. G. Sateren Houghton, Mkt. 286 
Carleton College Northfield, Minn. 283 
Boy Scouts of America, Long Beach District 

Council. Long Beach. Calif. 229 
Roswell Rroadasting Club Roswell. N. M. 250 
Echo Park EunoObiolio Association. 

Los Angeles. Calif. 278 
Women's Radio Shop Coldwater. Miss. 254 
State Teaches College Springfield, Mo. 236 
Warrensburg Electric Shop...Warrensburg, Sto. 234 
General EteHrle Co Oakland. Calif. 312 
Tribune Publishing Co Oakland. Calif. 509 
T. & H. Radio Co Anthony. Rana 261 
May & Co Newark, N. J. 360 
Pennsylvania State Pollee Butler. Pa. 286 
Southern Radio Corporation. ...Charlotte. N. C. 360 
Westinghouse Elec. & Mfg. Co..Springfield. Stoss. 337 
Stlx -Baer- Fuller Sr Louis. Mo. 360 
University of Tau Autln Texas 360 
Detroit Free Press Detroit. Stich. 517 
Church of Ne Covenant Washington. D. C. 234 
James I.. Bush Tuscola, Ill. 278 
Benwood Co. St. Louts, Mo. 360 
Ilurlhurt -Still Electrical Co Houston. Tex. 360 
St. Louie University St. Louis, Sto. 261 
Strawbridge & Clothier Philadelphia. Pa. 395 
Cos1.2 dl0 Co. Wichita, Kans. 360 
American Radio and Research Corporation. 

Medford Hillside. Mass. 360 
Thomas F. J. Howlett PAlladelphi*, Pa. 360 
Federal Tel. & Tel. Co Buffo N. Y. 319 
Interstate Eledrlc Co New Orleans. La 242 
General Electric CO Schenectady. N. Y. 380 
University of Wisconsin Madison. Wirt. 360 
Sweeney School CO Kansas City. Mo. 411 
The Radlovox Compeny. .Cleveland, Ohio 360 
Low's State Theatre.... New York City. N. Y. 360 
Iowa Radio Corporation Des Molnes, Iowa 360 
K. & L. Elearie Co McKeesport. l'a. 234 

360 WIL Continental Elertrle Supply 
229 

Co. 
Washington, U. C. 360 

366 WIP Gimbel Bros. Philadelphia. Pe. 509 
228 WIZ Cinro Radio Mfg. Co Cincinnati. Ohio 360 
360 W11) Richard Barris 11owe Granville, Ohio 229 
278 WJH White & Royer Co Wuhington. D. C. 273 
275 W1K Service Radio Equipment Co Toledo. Ohio 360 
226 WJX UeForeat Radio Tel, & Tel. Co.. New York. N. Y. 360 
25 4 IT Radio Corp of Aica-Aeolian Hall. N. Y. C. 405 

248 WJZ Radio Cor of Amer p. ica- Aeolian Hall. N. Y. C. 455 
W KA landau. Saale & Jewelry Co.. Wilke.Barre, Pa, 360 
W K Y Oklahoma Radio Shop....Oklahoma City. Okla. 380 
WLB University of Minnesota Minneapolla, Minn. 360 
WLH Hamlin.] Mfg. t Indianapolis, Ind. 380 234 
WLW trnsley Manufacturing Co Cincinnati. Ohio 309 

224 WMA Arrow Radio Laboratories Anderson, Ind. 360 
250 W MC commercial Memphis. Tenn. 500 
268 WMU Doubleday hill Elec. Co Pittsburgh, Pa. 261 

WNJ Shahan Radio Sifg. Co Albany. N. Y. 400 
WNO Wireless Telephone Co. of Hudson County. 

Jersey City. N. .1. 360 
WOC Palmer School of Chiropractic Davenport. lows 484 
W01 Iowa State College Ames, Iowa 360 
WOK Arkansu Light & Power Co...Pine Bluff. Iowa 360 
WOO John Wanantsker Philadelphia. Pa. 509 
WOG Western Radio l'o Kansas l'ity Sin. 360 
WOK I.. Bomberger Co Newark. N. J. 405 
WOS Sllenourl Stase Marketing Bureau 

Jefferson rim Mo. 441 
WPA Font Worth Hoorn Fort Worth. Tex. 380 
WEB Nushawg Poultry Farm New Lebanon, Ohio 234 
WP1 Electric Supply Co Clearfield, Pa. 360 
WOE Walter A. Kuhl Chicago III. 360 

234 WRC Radio Corporation of America.. Waehinglon. h C. 469 

252 
WRK Doren Brothers Electric Co Hamllbm. Ohio 360 
WRL talon 
WRM I nine Ityleni Illinois 

Selhenel'rt an Ill. 360 

224 
ST RR City of Dallis (Pollee and Fire Signal 

Deportment). Del1u, Tex. 360 
W R W Tarrytown Radio Research Lab.. Tarrytown. N. Y. 273 
WSB Atlanta Journal Atlanta. Oa. 429 
WSL .1. & M. Electric Co Utica. N. Y. 273 
WSY Alabama Power Co Birmingham. Ala. 380 
W8Z Marshall- Gerken Co. Toledo. Ohio 360 
W TG Kansas State Agri. College....slanhatlan, Kans. 360 
WTP George M. McBride Bay City. Mich. 360 
WWI Ford Motor Co Dearborn. Mich. 273 
WW1 The Detroit News Detroit, 311ón. 517 
W W L Loyola University New Orleans. La. 260 
W AAB Valdemar Jensen New Orleans. La. 26B 
WAAC Tulane University New Orleans, Ba. 360 
WAAD Ohio Mechanics Institute Cincinnati. Ohio 360 
W AA Chicago Dally Drovers Journal .... (Tdogo. Ill. 286 
WAAM L. R. Nelson Co Newark N. J. 263 
W AAN University of Missouri Columbia. Mo. 264 

254 WAAD New England Motor Sales Co.. Greenwich, Conn. 360 
248 WAAS Georgia Radio Co Uerotur, Oa. 360 

W AAW ()motu Grain Exchange Omaha, Nebr. 360 
W AAZ Hollister- Miller Motor Co Emporia. Kan. 360 
W ABA Lake Forest College Lake Forest, Ill. 266 
WABB Dr. John B. Lawrence Il.rrleburg. l'a. 266 
W ABC Fulwider Grimes Battery Co Anderson. Ind. 229 
WARD Parker High School Dayton. Ohio 286 
W ABE Y. M. C. A Washington. D. C. 283 
WABG Arnold Edoardo Plano Co Jacksonville. Fla. 248 
WASH Lake Shore Tire Co Sandusky. Ohio 240 
WAR! Bangor Railway and Electric Co....Bangor. Me. 240 
W ABI Radio Laboratories South Bend. Ind. 240 
WADK First Baptist Church Worcester. Mas. 252 
WABL Connecticut Agri. College Stem. Conn. 283 
WARM F. E. Doherty Saginaw, Mich. 254 
WARN Waldo C. Grover La Crosse. Wise. 234 
WASO Lake Avenue Baptist Church Rocbesler, N. Y. 252 
WARP Robert F. Welnhig Dover Ohio 266 
WABQ Haverford College Radio Club...Haverford, Pa. 281 
WASH Scott High School Toledo. Ohio 270 
WARS Essex Mit . Co Newark. N. 3. 244 
WART Holliday -Ball Wuhington Pa. 252 
WABU Victor Talking Machine Co Camden. N. J. 226 
W ABU John H. De `Viti. Jr Nashville Tenn. 263 
W AB W College of Wooeter Sh oonter. Ohio 234 
WARE Henry B. Joy Mit. Clemens, Mlth. 270 
WART John Magaldi. Jr PhIlWelphla, Pa. 242 
WABZ Coliseum Place Baptiet Chureh New Orleans. La. 263 
WAJV Indian Pipe Line Corp Princeton Ind. 360 
W BA Purdue University Wert Lafayette. Ind. 360 
W BAD Sterling Electric Co. and Journal Printing Co.. 

Minneapolis. Blinn. 360 
WBAH The Dayton Co Minneapolis. Minn. 417 
WEAN Wireless Irone Corporation Paterson. N. J. 244 
WBAO James 511111kmn University Deratur. Ill. 360 
W BAP Wortham Carter Pub. Co.. The Star Telegram 

Fort Worth. Tex. 476 
W BA Erner & Hopkins Co Columba. Ohio 390 
WBAW Marietta College Marietta. Ohio 246 
WBAX John II. Stenger. Jr Wilkes- Rarre. Pa. 360 
W BAY Western Electric Co New York. N. Y. 492 
WBBA Newark Radio Laboratory Newark. Ohio 240 
W B80 Barbey Better), Beria Reading. Pa. 224 
WBBE Alfred R. Marcy Syracuse. N. Y. 246 
W138 Georgia School of Technology Atlanta. Os. 270 
W BBG Irving Verrone., Metlopolsett, Mue. 240 
WBBH J. Irving Bell Port Huron. Mich. 246 
W Bill Indianapolis Radio Club Indianapolis, Ind. 234 
WBRI Neel Electric Co West Palm Reach. Fla 258 
WCAD St. Lawrence University Canton. N. Y. 280 
WCAE Kaufman & Baer Co Pittsburgh. Pa. 462 
WCAF Michigan Limestone & Chemical Co.. 

Rodgers. Mlleh. 360 
WC AG Clyde R. Randall New Orleans, La. 268 
WCAH Entrekin Electric Co Columbus. Ohio 286 
WCAI Nebraska Wesleyan Unieerslt , 

University Pl.. Nebr. 360 
WCAK Alfred P. Daniel Houston. Tens 263 
WCAL Mt. Olaf College Northfield. Minn. 360 
WCAM Villenova College Villanov0, Pa. 360 
WCAO Sanders & Stamen Co Baltimore. Md. 360 
WCAP Chesapeake & Potomac Tel. Co 

Washington D. C. 469 

WCAK Alamo Rodio Electric Co Kan Antonio Ten. 360 
WCAS Dnwora7 Industrial Institute, Mlnneapolle. 

Antonio, 
249 

WCAT South Dakota School of Mina., Rapid City. S. D. 240 
WCAU Durham & Co Philadelphie. Pa. 288 

47 
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WCAV J. C. Die. Electric Co Little Rock, Ark. WCAX University f Vermont Burlington, Vt. WCAY Hesaelman O'Drlscoll Mts. House. 
WCAZ Carthage College Milwaukee Wise. 261 
WC BA Charles W. Halmbat Allentto.1, Pa. 280 WCBC University of Michigan Ann Arbor, Mich. 260 WCBD Zion Radio Broadcasting Station Zion. ill. 345 W D A E Tampa Daily Times Tampa, Fla. 360 W D A F Kansas City Star Kans. City. Mo. 411 
W D A H Trinity lletl.ndist Church Flnlaso. Texas 268 W DA Hartford Courant Hartford, coon. 261 W DAM Weston Electric Co New York, N Y. 360 W DAO Automotive Electric Co.... Daller. Tes. 360 W DAP The hoard of Trade C hicago. Ill. 360 W DAR 1.11 Brothers Philadelphia. l'a. 395 WOAS Samuel W. Waite Woroler, Bau 360 WDAU Slocum & Kilburn New Bo,IfoN, Mus. 360 W DA First Natrona Bank Centers ille, lova 268 
W DBC Kirk uJó noon & Co tug LoFargo. ter. I. 258 WEAA Fellaln & Lathrop !'1101. Hien. 280 W EAE l'Ireinla Polytechnic Institute.. Ill a. k.burg. l'a 360 W E A F American Tel. & Tel New York, N. Y. 492 W EAH N'Io6lt Board of Trade Wield.. Kann. 244 W EAU Cornell University Itiara. N. Y. 286 WEAL l'ni enit9 of South Dakota. Vermillion, 8. D. 283 W EA al North Plainfield, Borough of Plainfield. 
WEAN Shepard Co. 

North Pallnli d. N. J. 252 
Pre Wen., R. I. 273 W(AO ludo State University t'olumhlm, Ohio 360 WEAP Mobile Radio Co. , In Mobile, Ala. 360 WEAR Baltimore Am. & News Pub. l'o.. Baltimore. 31d. 360 WEA8 Recht Company Wa.l.ington, I). C. 360 W EAU Davidson (Brothers Co Sioux city. Iowa 360 w EAY Will Horwitz, Jr Houston, Tex. 360 W EAZ Donald Redmond Waterloo, Iowa 360 W FAA A. I1. Belo & Co (tallas. Tex. 476 

W FAF Henry 1. \.Sprelley I ough....use, e. N. Y. 273 
W FAH Electric Supply Co 

LaburaturY. 
lori Arthur. ~Tex. 236 W FAl 111 Grade Wireless Instrument l'os, 

W FA Time. Publishing Co 
0Asl'rloud 

Minn. 360 W FAN Hutchinson Elee. Service Co.. I( utrhn,son. Hmn. 360 W FAQ Missouri Wesleyan College & Cameront Radio 
WFAV University of Nebraska l'u'Linoln, Netr. 275 WGAC Orpheum Radio Stors Co Brooklyn. N. Y. 36U 
W GAD Spanish Am. Sch. of Telegraphy. 

Enemata, P. R. 360 W GAI W. II. Clans Shenandoah, Iowa 360 W GAL Lancaster Elrc. Suvpiy & CO Co., 
Lancaster, Pa. 248 W GA C.11 E. Lloyd l'enooroI , Fla. 360 WGAD W. G. Patterson ',breve. I.a. 360 WDAW Ernest C. Albright Altoona, Pa. 261 WGAX Radio Eire rie Po., Washington Courtlu,use, Ohio 360 W GAY North Western Itadlo Co Nadloon. %Vise. 360 

W XÁÁ 
South I nirernityóuf lowa 

soot!, lily. low. 283 WHAB Clark W. Thompson Ga Is eston, Tex. 360 WHAD Marquette University Alllxaukee, Wise. 360 
W HAG University of Clnrinnatl Cincinnati. Ohio 222 W HAN Hefner Supply Co Jo lin. Mo. 281 W HA Roberts Hardware C Clarka6urg. %Vest Va. 258 WHAM Eastman School of Music of l'oie. of Rochester. 

Rochester. N. Y. 283 W HAP Dewey L Otla Dreatur, III. 360 
W HA Paramount Radio and Elec. Co.. tly, 
W HAB Courier Journal & Times 

AtlanI.ouisvic lillle. N 
KyJ. 

231 
. 400 WRAV Wilmington Elec. & Supply Co. 

Wilmington, Del. 360 WHAX Huntington Press hunt ington. Ind. 360 
W HAZ Rensselaer Polytechnic institute... Troy, N. Y. 380 
W IA Joslyn Automobile Co It 1ford . III. 360 WIAD Boxard It. 51111er Philadelphia, Pa. 254 WIAF (Gustav A. De Curtin New Orleans, La. 234 
W IA1 (leers Stores Co spi hmfield. Mn. 252 WIAK Journal Stockman Co Omaha, Nebr. 278 WIAP J. It Rudy & Sony Paducah, Ky. 360 
W IAQ Chroulrle Publishing co Marlon, Ind. 226 
W IAB Burlington (lax key, -Ilona Eler. Po. 

Burlington, Iowa 360 
W1AU American See. A Saw Rank le Mars. Ima 360 

THE WIRELESS AGE 
360 W 1AV New 1 orn 11.,1 ,, Laborat00ies. Binghamton. N. Y. 360 
360 WIAW Saginaw Radio & Elea Co Saginaw. Mich. MO 

WJAD Jackson's ¡toi Eng Lab Waco, Tea. 360 WIAF Prroi 1up t Muncie. Ind. 360 
W3AG Norf.:k I..::v N..,. ...Norfolk. Nebr. 203 WIAI Y y1 I .t Dayton. Ohio 360 WIAK Ilrr. I 1\' . e ireentown, Ind. 254 
WMAM 1 0 , P , , r sr Rapids. Iowa 286 
WJAN l'e Peoria. III. 290 WIAR 1.., i, Providence. R. I. 360 
W3AS coo ; , I. Pittsburgh. Pa. 360 WJAT Kol.1 a o, .Marshall, Me. 360 
WJAX Curtin l'_ -: . .Cleveland, Ohle 390 WJAZ Chicago I:.:: I... 1'hlra00. Ill. 448 
W NAA It. F. Paon e,lsr Rapids, Iowa 268 
W KAD I'hartes L..od East Providence. R. 1. 240 WKAF W. S. Radio Supply Co and Wm. Shack, 

Wichita Fal Is, Tea. 360 WKAN Alabama Radio Mfg. Co Montgomery. Ala. 360 WK4P Dartre Wilma Flint Crewman. R. I. 360 
W K A Q Radio Corporation f Porto Rim, San Juan. P Ii 360 
W KAR Michigan Acrl. Courge .... East Lansing. Mich 280 WNAV Laconi Radio Club....... Laconia. N. IL 254 
W K A W United Battery Seers Co Montgomery, Ala. 226 
W KAY Brenau College Gainesville, ara. 280 
W LAG Cutting & Washington Radio Corp.. 

417 
W LAH Samuel Woodworth 

Minneapella, Minn. 
Syracuse. N. Y 234 

W LAJ Waco Electrical 8óI1, Co Waco, Tea. 360 WLAK Vermont Farm Mach. Co.. ..Bellows Falls. Vt. 360 WLAL Tulsa Radio Co TWn, Ohio. 360 WLAN Putnam lardware Co Houston. Me. 283 
Jordon Louisville, KY. 360 WLAQ Arthur S. Schilling Kalamazoo, )Itch. 283 

W OAR Henry P. Lundnkow Kenosha, Wis. 229 
W LAS l'entrai Radio SOW, Co Humhinson, Kans. 244 WLAT Radio and Specialty Co Burlington, lows 360 
W LAV Elec.. Ion¡p, Inc Pensarola. FIa. 254 
W LAW New York Poliee DOW New fork. N. Y. 360 
W LAX l;rrennstlr Community Broadcasting Station, 

Greencastle, Ind. 231 
W MAB Radio su /ply Co Oklahoma City, Okla. 360 
W MAC J. Edxanl Page l'aenovia, N. Y. 261 
W MA Round lulls Radio Corp Dartmouth, Mass. 360 
W MA General Supply Co Lincoln. Nebr. 254 
W MAI Drovers Telegram Co Kansas City. 510. 275 
W M i Norton l.aburaories Lockport, N. Y. 360 
W MAL Trenton Ildw. en Trenton. N J. 250 
W MAN lent Battle chore Columbus, Ohio 288 
W M AP 1 '011 ty Battery Sert ice. Inc Eaton. Ohio 246 WMAQp Chicago Dally News Chicago. III. 448 
W MAV Alabama l'olyiecla nie Institute Auburn. Ala. 230 WMAW N'altpeton Elertrle Co Wahpeton. N. D. 254 WMAW N'ahpeton Elec. Co Wahpeton, N. I). 360 
W MAY Kingahighway Presto'. Chord..... St. Inure. 51o. 280 WMAZ Mercer Unit entity Macon. P.a. 268 MNAC Shepard Stores Roston. Mass. 278 W NAD Oklahoma Radio Eng. l'o Norman, Okla. 360 WNAL R. J. Rockwell.... Omaha, N.br. 242 WNAN Syracuse Radio Telephone Co...Syramee, N. Y. 286 
W NAP Wittenberg College .. Sp{ringfield, Ohio 360 
W NA Charleston Radio Elec. Co Charleston, S. C. 360 w N A R Rhodes. C C Butler. Mo. 231 WNAS Texas Radio Corporation loci Austin 
W N AT tanning Ilros l'o 

Statesman, Austin. Tea. 360 

WNAV Peoples Tel. & Tri. Co hKtnoxville.aTenn. 
360 

WMAW henry Hon.:min Fortress Monroe. Va. 360 W H A X Dakota Radio Apparatus l'o Yankton, S. D. 244 WNAV Ship Owners' Radio Service Baltimore, Md. 360 WOAC 51ous ((olio I' Llma, Ohlo 266 WOAD Friday Battery & Elec. Co Slgourney, Iowa 360 
W OA Midland College Fremont. Nebr. 360 W o A F Tyler l'ommernial College Tyler, Tes. 360 W OA Apollo Theatre Bel,Jdere. Ill. 224 
W OA Palmetto Radio Corp Charleston. S. C. 360 WOAI Southern Equipment Io l'an Antonio. 'Pesas 385 WO Al Enln's Electrical Co Parsons. Kans. 360 W OA 96m. Evans Woods Webster Oeneo, Mo. 286 
W OA James I). Vaughn Lawrenceburg. Tenn. 360 W OAP Kalamazoo College Kalamazoo. Mlob. 360 
W OAT 14,Yá Martell itamp Wilmington. Del. 360 W OA Pennsylvad. National Guard Erle. I'a. 242 WOAW Woodmen of the World Omaha, Nob,. 526 WQAX Franklyn J. N'o1R Trenton. N. J. 240 
W PA l'ennavivanla State College.. Stale College, l'a. 283 W PAC Donaldson Radio Co Okmul gee, Okla. 380 W PAG Central Rallo Co. , Inc Independence. Mo. 360 

MARCH, 1924 

WPAH tt ismmm Dept of Markets Watt... Wise. 360 
WPAI Doolittle Hado Corporation...New Haven. Conn. 266 WPA( No. Dakota Agricultural College...Fargo. N. D. 380 
WPAL Superior Radio & Telephone Co Columbus. Ohio 206 
W PAM An crbacb it Gueltel Topeka, Kans. 360 
W PAP Theodore I). Ph1U11 %%Ind:ster. Kr. 360 
WPAQ l anent Salta & 608. Co Freeburg Md. 360 
W PAS J. & M. Electric Co Amsterdam. R Y. 360 
WPAT St. Patrick's Cathedral El Paw. Tes. 360 
W PAU Concordia College Moorhead. Minn. 360 
W PAY Bangor Radio Laboramry Bangor. Me. 360 
W PAZ John R. Koch Charleston, West l's. 273 
WQAA Horace A. Beale. Jr Parkersburg. W. Va. 360 
WRAC E. B. Glob Amarillo. Trac. 360 
WQAD Whitehall Electric Co Waterbury. Conn. 242 
W RAE Moore Radio News Station Springfield. Vt. 275 
W OAF Saudusley Hegiotef Sandusky, Ohio 240 
WQAH Work Anderson Klee. Neg. Co., Lexington. K,. 254 
WQAK Appel- Higley Electric Co Ijubuque, Iowa 380 
W QAL Cole fount Tel. & Tel. Co Mattoon, Ill. 258 WQAH Electrical Equipment Co Mlaml. Fla. 283 
WQAN Scranton Times Scranton. Pa. 360 
WQAO Calvary Baptist Church New York, N. Y. 360 
WRAP 59 est T 

N'alur 
u Radio Co Abilene, Teo. 360 

W OAS l'rinnca l'o Lowell. Mass. 266 
WQAT Radio Equipment Corporation Hie muud, Va, 360 WRAP Huntington and Guerry. Inc ...Greenville. S. C. 230 VIDA Cetleolie University of Americo. 

Washington, D. C. 236 
WQAX Radio Equipment Co Peoria, Ill. 360 
W RAA Rica Institute Houston. Tex. 360 
W RAD Taylor Radio Shop Marion. Kann. 248 WRAF Radio Club. Inc Lapone, Ind. 224 
W RAN Stanley N Ilred Providence, R. I. 231 
WRAL Northern Stars Power Co.. St. Croix Falls. Wise. 248 
W RAM lombard College Galesburg. Ill. 244 
W RAN Black -Hawk Electric Co Waterloo. Iowa 236 
W RAO Radio Service l'o SC Lotola, Mo. 360 
W R A V Antioch College Mallow Springs. Ohio 242 
W RAW Horace I). Good Reading. Pa. 238 
WRAX Fleson'e Garage Gloucester City, N. J. 268 
W RAY Radio Sales Corporation SeraOlon, Pa. 280 WRAZ Rensselaer Polytecdenla lnstitute Tony. N. Y. 380 WSAA B. S Spneee Elec. Co Marlette, Ohio 360 
W SA Southeast Mo. State Collrge, 

Cape Girardeau. Mo. 360 
W SAC clemson Agri. College ....Clemson College. S. C. 360 
W SAD J. A. Foster l'o Providence. R. I. 261 
WSAH A. G. Leonard. Jr Chlraga, Iii. 248 WSAI I. S. flaying Card Co Cincinnati. Ohio 309 WSAJ /:rote City College Grove City, l'8. 360 WSAL Franklin Elect Arad Co Brookville, Ind. 246 
W SAN Allentown Radio flub Allentown, l'a 229 
W SA Doughty & Welch Elec. Co Fall River, 31aas. 254 
W SAT l'lalnvlew Elec. Co Plainvlow. Tex. 268 
WSAW Curtide & MoElore Canandaigua, N. Y. 275 
W SAX Clicou Radio Laboratory Chicago, Ill. 268 WSAY Deng Austin Chamber of I,onemerro. 

Pst Chester. N. Y. 231 WSAZ ehabe Electric Shop Pomeroy, Ohio 258 
W TAB Fall River Daily Herald Fall River, Mau. 248 WTAC l'enn Traffic Co Johnstown, Pa. 360 
W TAG Korn Music Cu Providence, R. 1. 258 
W TA Carmen Ferro Belrldere, Ill. 236 WTAJ The Radio Shop Portland. aile. 236 WTAL Toledo Radio and Electrical Co Toledo, Ohio 252 WTAM Willard Storage Batten' Co....Cleveland. Ohio 390 WTAN Ormlorff Radio Shop Mattoon, Ill. 240 
W TAP Camhrhloe liadlo & Electric Co. . Cambridge. Ill. 390 
W TAR S II. Van Gorden & Sons Ossrlo, Wise. 226 
W TAR Reliance Electric Co Norfolk. Va. 226 WTAS Choler E. Erbsteln Elgin. Ill. 275 
W TAT Edison Elect. Ill Co Boston. Mass. 244 WTAU Ituegy Battery & Elec. Cu Tecumseh, Nebr. 360 
W TAW Agricultural and Slreln. College 

College Station, Tex. 254 WTAX Williams hardware Co Streator, III. 231 
W TAY ludo, Oak Leases Broadcasting Stolon. 
WTAZ Thomas J. ]McGuire Lambertville, arN.I J. 283 WWAB Sworn Hoenig & Co Trenton, N. J. 226 WWAC Sanger Brothers Wam, Ter 360 WWAD Wright A Wright. Inc Philadelphia, Pa. 360 WWAE Memo Dans hall Joldcl, III. 227 WW.4F Galvin Radio Supply Co Camden, N. J. 236 
W WA General Supp1Y FO Lincoln. Nebr. 360 
WWAO Mirldgan College of Mines ....Houghton, Mich. 244 

Canadian Broadcasting 
Stations 

CKY Manitoba Telephone System Winnipeg. Manitoba 
CF AC Radio Corporation of Calgary. Ltd...Calgary, Alberta 
CFCA Star Punt. slang and Printing Co., Toronto. Onlarlo 
CFCB Marconi Wireless Telegraph of Canada. Ltd.. 

Vancouver. B. C. 
CFCD Canadian Westinghouse Co.. Ltd. Winnipeg. Manitoba 
CFCE Marconi Wireless Telegraph Co. of Canada, 

Halifax, Nora Scotia 
CFCF Marconi Wireless Telegraph Co. of Canada, Ltd., 

Montreal, Quebec 
CFCH Abitibi I'ooer and Paper Co., Ltd. 

Iroquois Falls, Ontario 
CECI Motor Products Corporation N'alkervllle, Ontario 
CFCN W. W. Grant Radio. Ltd Calgary. Alberta 
CFCX Tbe London Advertiser London, Ontario 
CFPO international (ladle Development co. 

Fort Frances. Ontario 
CFTC The Bell Telephone en. of Canadla Toronto, Ontario 
CFUC Unhenity of 5lontreel Montreal, QNbee 
CFVC Roy Russell Drown Courtenay, Brltlah Columbia 
CFVC Victor Wentworth Odium Vaneounr. B. C. 
CFZC Canadian Westinghouse Co., Ltd Montreal. Quebec 
CHAC Radio Engineers. Ltd Halifax, Nora Scotia 

CH BC 
CHCA 
CHCB 

CHCC 
CHCF 

CHCQ 
CHCS 
CHCX 
CHCZ 
CHFC 
CHIC 
CHOC 
CHVC 
CHXC 
CHYC 
C1BC 
CICA 
CMG 
C1CD 
C10E 
C1CF 

The Albertan Publishing Co Calgary, Alberta 
Radio Corporation of Vancouver. Lid , Vancouver, B. C. 
Marconi Wireless Telegraph Co. of Canada. Ltd.. 

Toronto. Ontario 
Canadian Westinghouse Co., Ltd., Edmonton, Alberta 
Radio Corporation of Winnipeg Ltd . 

Winnipeg. 5tantloba 
The Western Radio Co., Ltd Calgary. Alberta 
London Radio Shoppe London, Ontario B. L. Silver Montreal. Quebec The Globe Printing Co Toronto, Ontario 
John Millen A Sons. Ltd Toronto. Ontario 
Canadian Westinghouse Co.. Ltd....Hamilton, Ontario Canadian Westinghouse Co., Ltd....Vancouver. B. C. Metropolitan Motors, Ltd Toronto. Ontario 
J R. Booth, Jr Ottawa, Quebec 
Northern Electrle CO Vfontreal, Quebec 
Dupuis Freres Montreal, Quebee 
The Edmonton Joumal, Ltd Edmonton, Alberta 
James Gordon Bennett Nelson, British Columbl 
T. Eaton Co., Ltd Toronto, Ontario Vanrouver Sun Radiotelephone, Ltd.. Vancouver, B. C. News Record. Ltd Kitchener, Ontario 

C1CG 
CICH 
C1C1 
CHCN 
CICR 

CJCY 
CHOC 
CHNC 
CHIC 
CKAC 
CKCB 
CKCD 
CKCE 

CKCK 

CKCR 
CKCO 
CKCZ 
CKKC 
CKOC 
CKQC 
CKZC 

Manitoba Free l'rss Co., Ltd.... Winnipeg, Manitoba The United Farmers of Ontario Toronto. Ontario McLean, belt A Co., Ltd. -St. .St. John, New Brunswick Simons Agnew & Co Toronto, Ontario Eastern Telephone and Telegraph Co. Ltd., 
Edmund Taylor Halifax Nova Scotia 

Calgary. Alberta London Free Pre. Printing Co.. Ltd., London. Ontario Tribune Newspaper Co., Ltd Winnipeg. Manitoba The Evening Telegram Toronto Ontario La Presse Publishing Co Montreal Quebec T. Eaton Co. , Ltd Winnipeg, Manitoba Vancouver Daily Province Vaneouver, B. C. Canadian Independent Telephone Co , Ltd.. 
Leader Publishing Co.. Ltd., of Regin ¿orooto, 

Ontario 

Regan. Saskatchewan 
Jones Electric Radio Co SL John New Brunswick The Bell Telephone Co. of Canada...'Montreal, Quebec Canadian Westinghouse Co. Ltd Toronto. Ontario Radio Equipment and Suppi7 CO Toronto. Ontario The Wentworth Radio Supply Co....Hamliton, Ontario Radio Supply Co. of London London, Ontario Salton Radio Engineering Co Winnipeg. Manitoba 
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PHILADELPHIA 

World Wide Broadcasting 
DX Reception Made Possible on Crystal Sets When Havana's Talk to San Francisco 

Is Broadcast in New York - 50 Million Fans Scattered Over the Country Listen 

to Hooked -up Broadcast and Telephone Stations 

sg OUR audience is the wide, wide 
Yworld !" sounded a voice that 

spanned the continent on Feb- 
ruary 8th, in a demonstration of the 
most advanced development of linked 
radio and wire telephony ever accom- 
plished. 

Twenty telephone and seven radio 
broadcasting stations reaching from 
coast to coast and from Providence to 
Havana, connected by five thousand 
miles of wire enabled General J. J. 
Carty, Vice- President of the American 
Telephone and Telegraph Company, 
from the Congress Hotel at Chicago, to 
speak to possibly the largest and most 
extensive audience man has ever ad- 
dressed at any one time, and the con- 
versation from the various stations to 
one another likewise went out on the 
air through the broadcast stations. 

The "Roll Call" of stations compris- 
ing the trans -continental radio -tele- 
phone system consisted of broadcast 
stations WJAR, Providence, R. I.; 
WEAF, New York; WCAP, Washing- 
ton, D. C. ; WMAQ, Chicago ; KLX, 
Oakland, Cal. ; KPO, San Francisco ; 
PWX, Havana, Cuba, and telephone 
stations at Sacramento, Calif. ; Winne- 
mucca, Nev. ; Salt Lake City, Utah ; 
Rawlins, Wyo. ; Denver, Colo. : Garden 
City, Kan. ; Newton. Kan. ; Kansas 
City, Mo.: St. Louis, Mo. ; Terre 

By C. S. Anderson 

Haute, Ind. ; Chicago, Ill. ; Phoneton. 
Ohio ; Pittsburgh, Pa. ; Philadelphia, 
Pa. ; Lynchburg, Va. ; Charlotte, N. C. ; 

Denmark, S. C. ; Jacksonville, Fla. ; 

West Palm Beach and Key West. 
These stations were connected by 

five thousand miles of wire, one hun- 
dred ten miles of which traveled under 
sea, being at one point one mile below 
sea level, while out in Denver the line 
rose one mile above sea level. Two - 
way transmission occurred over this 
trans -continental system. Vacuum tube 
repeaters were an essential part of the 
equipment for the purpose of reju- 
venating or strengthening the voice 
currents. The type of tube used is 
similar in operation to the amplifier 
tubes known to most radio fans. The 
total energy amplification was well over 
one hundred billion that of the modu- 
lated currents flowing over the line be- 
tween Havana and San Francisco dur- 
ing the test. 

The "Roll Calls," station conversa- 
tions, musical entertainment, General 
Carty's speech, and the applause at the 
Chicago Bond Club Dinner were heard 
by BCL's throughout the entire country. 

"Hello, Havana," said General Carty 
at Chicago. 

"Hello, Chicago, this is Havana." 
"Hello, San Francisco, this is 

Havana." 
49 

"Hello, Havana, this is San Fran- 
cisco." 

"Your audience is the wide, wide 
world," cut in General Carty, "be care- 
ful what you say," (laughter in Chi - 
cagThey 

burned witches for less," ex- 
claimed J. G. Truesdell at WEAF, 
New York. 

"Hello Havana, can't we have some 
music ?" asked General Carty. and soon 
a violin solo from "Thais" carne 
through the ether. "Home Sweet 
Home" was played on the chimes at 
San Francisco. Applause at Chicago 
came over the air strong. 

At 11 :11 Eastern Standard Time. 
General Carty asked San Francisco the 
time. "It is 8:11 here -fine balmy 
evening, temperature 62 degrees," 
came the reply. Right here some fans 
in less comfortable parts of the coun- 
try dropped their "ear muffs" to look 
after the furnace and others got ready 
for bed. 

"Taps" sounded by a San Francisco 
bugler ended the demonstration after 
General Carty had finished his brief 
speech predicting a world wide tele- 
phone system using a common language 
that would unite all humanity and -"A 
great voice out of the ether will pro- 
claim Peace on Earth. Good Will to 
Men." 
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A Midnight Party on Short Wares 

Amateurs Shake Hands Across Atlantic 
J. F. Schnell and John Reinartz of America Talk with Leon Deloy in France 

messing apparatus of the station in France that talked with American amateurs. Station French 8AB, owned by Leon Daley, at Nice 

IT was nut chance that enabled two 
amateur radio operators, seated in 
their homes, to exchange messages 

across 3,500 miles of the broad Atlan- 
tic Ocean in the first successful two - 
way communication -making a world 
record and marking the greatest for- 
ward step in the history of short -wave 
radio since the first signal of an Ameri- 
can amateur station landed in Ardros- 
san, Scotland, three years ago. 

There is a big difference between 
turning on full power and blindly slam- 
ming away at a transmitter with the 
hope that one of several score listeners 
will pick up the signal miles away and 
the job of choosing from the hundreds 
and thousands of stations on the air the 
one that you want paricularly. That 
explains why the two -way communica- 
tion between Monsieur Leon Deloy, of 
Nice, France, and two separate stations 
operated by F. H. Schnell, traffic man 
ager of the American Radio Relax 
League, and John Reinartz, of South 
Manchester, Conn., was a deliberate ei 
fort requiring months of preparation. 

The methods of the operators on 
either side of the Atlantic had to he 
worked out in painstaking detail the 
first time to prove that this seemingly 
impossible job could be done. After 
that it could be left to others to show, 
by following in the path they had 
blazed, that two -way radio code con- 
versations could be carried on practi- 
cally and efficiently between private 
citizens across the seas. 

The remarkable feat was accom- 
plished on the night before Thanks- 
giving when 11110 in Hartford, Conn., 
and French 8AB at Nice made the con- 
tact across the ocean and showed that 

John L. Reinartz, a leading American amateur 
experimenter, who communicated with French 

station BAB 

50 

it was entirely possible for one of the 
thousands of amateur transmitting sta- 
tions in the United States to pick out 
and talk to one of the many hundreds 
ill France and England -this while the 
other was sounding with the melody of 
thousands of CW transmitters and 
broadcast stations were hurling DX 
music over the continent. 

While we marvel at the mechanism 
of the automatic telephone that enables 
us to choose the right party out of a 
city of several hundred thousand by 
the simple turning of the dial. the can- 
not help also but stand in wonder at 
the medium that allows private con- 
versation to be carried on through the 
air. despite the great volume of other 
messages that penetrate the ether. 

It is impossible to describe fittingly 
the great amount of detail, the careful 
recording of time schedule, and the 
exact precision in the tuning of respec- 
tive sets that made it possible for Mon- 
sieur Deloy to transmit on his key the 
brief "GM, OM," meaning "Good 
Morning, Old Man." in answer to the 
clear call "8A B fu I MO" that came 
front America. It was early morning 
in France when that message was heard 
though it was exactly 10 :30, Eastern 
Standard Time, Thanksgiving Eve, in 
Connecticut. 

The receipt of that simple greeting 
from the darkness out over the ocean 
to the point where it was nearing day- 
light on the other continent carried with 
it a feeling that only an amateur could 
appreciate, and only a ham that was 
used to "boiled owl" practices that keep 
him at his key through long anxious 
hours could adequately express, for it 
meant realization of the dreams of all 
short -wave radio fans. 

This brings us to the scene at ama- 
teur station 1 MO, at Hartford, which 
marked the beginning of the transmis- 
sion tests with Europe on that night 
after Mr. Schnell had obtained the 
sanction of the radio inspector of the 
first district to transmit on 100 meters. 

For two nights in succession Schnell 
had listened to the pecular note of 8AB 
like a string of is run together and 
joust the suggestion of an (h) like r -h- 
r-r r -h -r -r in steady beat and on the 
previous night he had copied two com- 
plete messages so that his fingers fairly 
ached to grasp the key and hurl 1MO's 
loud bark into the air. He sat down 
in front of the transmitter and ran his 
fingers nimbly over the set, tuning it 
down to the proper 100 -meter wave 
length. 

This was at 9:25 and he listened for 
fully fifteen minutes before he heard 
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MARCH, 1924 AMATEURTRANS- ATLANTIC WORK 

the French amateur's note calling 
"AlMO (the prefix A being for Amer- 
ica) de F8AB, GM, OM, here mes- 
sages." Number 3 read : 

"Your cable establishing midnight 
schedule received this morning. I con- 
sider it as cancelled by your agreement 
to my message No. 2, sig. F8AB." 
At 9:38 this message was ended and 
Deloy sent : 

"No. 4 A1MO, tomorrow will not be 
on at this time, pse listen at 0500 and 
transmit at 0515, sig. F8AB." The 
figures given represent the transmitting 
time schedule. in Greenwich Mean 
Time. Not knowing, of course, wheth- 
er these messages had been received in 
the United States, peloy went on and 
repeated both of them over a second 
time, after which he stood by for about 
ten minutes and repeated them a third 
time. At exactly 10:27 he signed off 
calling AIMO, A2BY CQ de F8AB. 

At the moment that the lid went off 
for the amateur quiet period for the 
benefit of broadcasting at 10:30, 
Schnell closed his antenna switch and 
grasped the key to test the result of 
many months of planning. Thousands 
of amateurs could understand his emo- 
tions. 

"8AB fu 1MO" clicked out into the 
air and traveled across to France where 
it struck and vibrated at Deloy's re- 
ceiving antenna at Nice. 

"ARR," he went on "messages re- 
ceived signals QSA." He called and 
repeated until 10:37 and a moment 
later the silence broke with: 

"A1MO de F8AB rr QRK. Your 
signals QSA vy one foot from phones 
on Grebe. FB OM. Hearty congratu- 
lations." 

Two -way communication between 
the continents was thus established, but 
to the great surprise of both operators 

F. 3I. Sc hnc whose receiver picked up 
French station 

Dave Tyneberg, a New York boy, who got France on his receiver during the recent trans - 
Atlantic tests 

it was not only for a brief second or 

two to give them credit for the ac- 

complishment and nothing more. In- 
stead, steady and reliable communica- 
tion was continued for two hours. 

"This is a fine day," called Deloy. 
joyously it appeared. "Pse QSL No. I 

and No. 2." 
"O. K. FB QSA (meaning signals 

loud) I have messages. Are you ready 
to receive them ?" 

This was 10 :50 and the French ama- 
teur came back. "Sure, go ahead with 
messages, words twice." As he was 
signing off, Schnell heard him call 

A1XAM, the station operated by John 
Reinartz at South Manchester, Conn., 
only a few miles away, saying : "Pse 
QRX until after AlMO." 

"8AB fu 1MO" called Schnell and 
he transmitted message No. 1 from 
America address to General Ferrie, di- 
rector of telegraphs for the French 
government, which was acknowledged 
at 11:06 and read as follows : 

"America greets you for the first 
time by amateur radio across the ocean 
on 100 meters." 

The message was signed A. R. R. L. 
By this time Kenneth B. Warner, 

secretary of the A. R. R. L., and joint 
owner of 1MO, had come in at 
Schnell's request and the latter told 
Deloy that "KBW" wanted to talk with 
him. Warner took the key and talked 
with the French amateur for several 
minutes. then he sent a formal message 
No. 2 address to Dr. Couret of France. 

It was considered remarkable that 
the transmission was not fleeting and 
"spotty" as might be supposed with 
the first two -way code "talks" across 
the ocean, but wholly reliable as though 
the two stations engaged in the tests 
were not more than a few blocks away. 
In fact, Schnell and Warner both were 

amazed at the consistency with which 
the conversations were being carried 
on and they believe it gave every indi- 
cation that two -way amateur radio talks 
would not only become a common thing 
in a very short time, but that operators 
on either continent can maintain very 
satisfactory communication. 

No one was more astonished by the 
result than Schnell, who had been 
working with Deloy for weeks to make 
this hour possible. Highly enthusias- 
tic he was determined to carry on the 
conversation as long as he could. With 
visions of a great amateur radio "loop" 
by which messages might be sent from 
France to Hartford, from thence over 
the continent to Santa Catalina Island 
on the Pacific Coast and finally, over 
the Canadian mountains to the Mac- 
Millan arctic expedition at Refuge 
Harbor, Greenland, he grasped the key 
once more and asked Deloy to send a 
message to WNP. F8AB promptly 
complied with this request, but 1MO's 
operator failed to copy two words of 
the North Pole radio message. 

Deloy then called 1XAM and asked 
for his location as apparently he did 
not know, or had forgotten it was 
Reinartz's station. Then Schnell stood 
by for a few minutes while 1XAM 
worked the French amateur. 

At 12:22 Schnell sent Deloy's call 
signing his own, and when he had re- 
ceived an acknowledgment, he said 
that he had 'missed part of the last 
message and asked whether he could 
get it from 1XAM or if Deloy would 
repeat the text of the message again. 
F8AB repeated as requested, and ap- 
parently he was having trouble, for the 
added quickly QSL k and finished at 
12:35 A. M. after making a schedule 
rot- the following night. 

(Continued on page 78) 
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THE WIRELECB AGE 
THREE -TUBE SET 

oeawaco BY J ta 

Principles of Design -Con- 
struction described in detail 
-How to operate properly 

TIlE 
circuit for this issue has 

three tubes and a crystal detector. 
The first tube is coupled to the 

detector through a tuned impedance - 
in this case a variometer-as shown 
in the simple circuit. 

The action is somewhat as follows: 
The antenna and grid circuit are each 
tuned to resonance with the frequency 
of the incoming energy which is im- 
pressed on the grid of the tube and re- 
produced in magnified form in the 
plate circuit through the amplifying. 
characteristics of the tube. The vari- 
ometer in the plate circuit is also tuned 
to this frequency and then presents an 
infinite impedance so that the radio frt.- is shunted off to the detector and to the quency energy canmit go through, but plate of the tube. The detector affords 

The Wireless Aloe 

3-Tube Set 
Our 1924 Spring Model, 
One Stage of Tuned R. 
F. A. Impedance Coup- 
led to Crystal Detector 
and Two Steps of A.F.A. 

By John R. Meagher; 
NOTE- certain patent owners permit mateurs is make up their non radio devins for lhelr own use and not for sale. Itelyins on this polity this snide glees suggestions m aid amateurs in their experimentation. but no license under patents Is tw be Inferred from the publication of these susses. lions. The license rights exist only through the amorally of the patent owners and if any owner should object. the amateur should refrain from uslus the particular Intention Imudved. 

An Easy Set to Tune - 
Gives Excellent Results - 
Smooth, Positive Control 

rectification and the signals are made 
audible in the headset. The choking 
effect of the variometer permits the - 

small plate -grid capacity to act as an 
easier path for the radio- frequency 
energy than does the variometer, so. 
part is transferred back to the grid and 
the current or "tube" oscillates. Self - 
oscillation of this sort is not desirable- 
s() an adjustable resistance is included' 
in the grid return lead. Free oscilla- 
lations depend (for one thing) upon, 
the resistance of the grid circuit. This. 
method of "stabilizing" is just as good 
as any and better than most schemes. 
because manipulation of the "stabliliz- 
er" does not materially affect the wave- 
length adjustment. 

The simplicity of the receiver is evident in this end view. Note how cast aluminum frames are used to support the front and sub -panels 
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Another good point about this cir- 
cuit is the coupling between the radio 
frequency amplifier and the detector. 
We know of nothing better with a 
single control. 

In addition, almost everyone will ad- 
mit that a crystal rectifier, though a 

trifle troublesome, nevertheless seems 
to give better results in clarity of signal 
than a hard tube or an improperly ad- 
justed gas content detector. 

Now to this simple circuit all we 
have added is a regular two stage am- 
plifier so that we have : 

One stage of tuned radio frequency 
amplification for distance and selec- 
tivity. 

One crystal detector for clarity and 
-two stage of audio frequency am- 
plification for loud speaker volume. 

The set itself is easy to make ; the 
parts do not cost much and the ap- 
pearance is rather good as the illustra- 
tions show. There are but two main 
controls or "station selectors" and one 
stabilizer (the, Bradleystat) which 
operates very smoothly. The range 
with this set is about the same as a 
well designed and carefully operated 
regenerative detector and two step am- 
plifier. 

"But why a Bradleystat -it hasn't 
high enough resistance, has it 
queried our "C. E." 

"Oh, yes it has. That's something 
we just found out. They average 
something like 100 ohms at maximum 
and of course they give such a smooth 
variation of resistance that they are 
ideal for control of regeneration." 

"Now, about the arrangement," we 
said. "Let's use a nice long Radion 
front panel with the variometer mount- 
ed at each end and the sockets and 
transformers in between. That will 
give us good separation and a nice lay- 
out. Imagine how spiffy it will look 
if we use two Accuratune dials against 
a neat black panel !" 

CONSTRUCTION 

Many of the following notes have 
been extracted from the "C. E.'s" note- 
book which he entered while actually 
constructing the revised set. 

Antenna 

jocros j000. 

T 

rin 
Brad /eysfaf 

De/ecfor` 

Gari 1_ A B 

Circuit diagram of The Wireless Age three-tube 
steps over using 

one step of R. F. A.. crystal 

right angles to each other on the panel. 
Three Na -aid No. 400 standard tube 

sockets. The laminated double con- 
tacts and the careful design makes 
these sockets especially satisfactory. 

Three 1 -A Amperites for filament 
control of all three tubes. We removed 
the clips from the bases of these and 
screwed the clips to the sub -panel as 
shown in the photographs and explain- 
ed in the text. 

One Bradleystat for control of free 
oscillation of the R. F. A. tube. This 
make is specified because it is the only 
one we know of that has high enough 
resistance at the maximum position to 
be effective in this circuit. Of course 
wire wound resistances of about 100 
ohms may be used, but the Bradleystat 
provides a smoother control -and this 
is a very important factor in good 
operation. 

One Bradleyswitch to break and 
complete the filament circuit. 

Two Kellogg transformers, ratio 
4/ to 1. 

Two Accuratune dials : Read the in- 
structions packed with each of these 
before using. 

Two Quinby aluminum frames for 
7 -inch panels: This method of mount- 
ing enables one to add other panels 
from time to time and yet retain a uni- 
form appearance. 

Two Radion panels 7x18x3/16- 
inches. These are selected because 

Secure all the parts first -have 
everything ready so when once started 
the work can progress smoothly. Here 
is a list : 

MATERIALS 
Again we caution the builder to pur- 

chase only good apparatus and to avoid 
use of anything that is all questionable. 
As usual, we indicate the make of each 
part, but many other manufacturers 
have equally good products. 

Two variometers (Paragon). In 
place of variometers one may use tuned 
circuits consisting of .0005 mfd. (23 

This 3 -tube receiver is 
going to attract the same 
wide- spread popularity won 
by the Wireless Age Uni- 
control Receiver by the 
same designer Published in 

an Earlier Number. 
IVe have received a large number of 

appreciative letters about the 
Uni- Control. 

plate) variable condensers shunted 
across coils of 50 turns of No. 30 D. C. 
C. wire wound on 3 -inch forms of thin 
material. Each coil may be mounted 
on the back of its tuning condenser. 
They should, however, be placed at 

Top view- Through the use of straight direct connections run, in Rear view -The Bradleystat in the center is not used as a rheostat for 

cambric tubing. wiring may be easily and quickly accomplished filament control. but 
asoanlladdjustabletheiR.c 

circuit 
it resistance 

to control 
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Only the variometers, the rheostat and the filament battery switch are mounted on the front panel 

they are so easily worked and also because they are good electrically. 
One crystal detector with a good mineral and a positive, firm adjust- ment. Do not mount a "fixed" crystal detector in the set unless it has proved satisfactory. 
One .0001 mfd. Dubilier fixed con- denser. 
One .00025 mfd. Dubilier fixed con- denser. 
Eight Eby binding posts. 
Three strips of black cambric tubing. Four strips of square tinned bus bar wire. 
Screws for mounting the sockets, variometers, transformers, etc. 

ACCESSORIES 
Three UV 201 -A (C 301 -A) tubes. 
One 6 -volt storage battery. 
Two 45 -volt "B" batteries. 
One loud speaker. 
One aerial ; single No. 14 wire at least 100 feet in length. carefully in- sulated with porcelain at all points of suspension. 
One good ground. 
In the construction only those tools 

shown on page 59 of the January issue of THE WIRELESS AGE were used. 

THE PANELS 
Radion panels are sped- 

tied, but of course Bakelite, 
formica or other material 
may be used ; the latter two 
are less pliable than Radion 
so they will make a more 
solid assembly. However, 
the first is much easier to 
drill. In the drilling care 
must be taken that the pol- 
ished surface is not scratched 
or marred in any way. 

First lay out and drill the holes for mounting both panels to the Quinby 
frames: These frames are 6/- inches high and in this set they are fitted flush with the sides and top of the front 
panel. However, we would suggest 
that they be moved in % -inch from 
each side and the same distance from 
the top so that % -inch wooden sides and top may be fitted to them in place of a cabinet. The sub, -panel may be mount- 
ed inside the frame on the upper por- 
tions of the lower sides (instead of the 

lower portions). 
We made it as shown for a special 
reason. 

Having assembled the panels and 
frames, arrange the separate parts on 
the sub- panel, moving them about until 
there is sufficient clearance all around ; using the general layout indicated in the photographs. 

The filament terminals of the tube sockets are brought through the sub - panel by substituting longer screws for 
the ones on the sockets. The longer 
screws should extend about 5e -inch 
below the bottom of the sockets. Mount 
the sockets with the filament terminals facing the front panel. 

The clips are removed from the mounting bases of the Amperites and the second bent -over portions are cut off. 
Mark the location of the mounting 

holes and drill -after which the panels 
may be engraved. Ours were done at 

V. W. Ackerman's 38 Park Place, 
New York City. 

Re-assemble the panels, frame and apparatus. 

The small cartridges in front of the tube sockets are ballast resistances for controlling the current in the filaments. View shows sub -panel on which are mounted the A. F. transformers, tube sockets, binding posts and the filament resistances 

This will look better. 

WIRING 
As the screws for the Amperite 

The Amperites and battery switch will 
rarely cause trouble. 

Then with a testing outfit composed 
of a dry cell and headset connected in 
series so that one headset lead and one 
battery connection are free to act as 
test terminals, test the transformer 
windings, the connections and the 
variometers (or fixed coils) for con- 
tinuity of winding. And, of course, 
if everything is not O. K., fix it by re- 
pairing or replacing the faulty part. 
Test also the fixed condensers for short 
circuits. It would be a good plan to 
test the parts before the assembly, but 
as the makes shown are usually tested 
at the factory, this is not absolutely 
necessary. However, accidents can 
happen while wiring and for that rea- 
son it is well to test the completely 
wired set. 

OPERATION 
Use a good ground, a good aerial, 

good batteries connected properly and 
iilake sure that the tubes are in perfect 
condition. 

In operating, one may consider the 
left hand variometer as the primary 
circuit the right hand one as the 

secondary and the rheostat 
as the regenerative control, 
or better still, the two large 
dials as "wavelength selec- 
tors" and the Bradleystat as 
"volume control." 

The first or left hand con- 
trol is very critical, the other 
is not, but should be in ap- 
proximate resonance with 
the first for best results. 
The Bradleystat, when 

screwed all the way in by turning the 
knob clockwise, permits the set to os- 
cillate, but as this knob is turned coun- 
ter- clockwise so that the ressistance in- 
creases, a point is reached at which the 
receiver stops oscillating; at this point 
loudest signals are secured. 

As the aerial is part of the grid tun- 
ing circuit it should be erected so as 
not to sway. Under this condition the 
dials may be calibrated and stations 
picked up in much the same fashion as 
with a Neutrodyne. 

6 
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Simple wirin4 diagram of The Wireless Age net wtthout the audio amplifiers 

mountings and the filament terminals of 
the sockets extend through the sub - 
panel, the filament circuit may be wired 
on the bottom of the sub -panel, leaving 
only two leads up to the switch. The 
rest of the circuit is exceptionally long, 
and using No. 18 wire run in thin black 
cambric tubing, very little time need be 
spent on this section. Special attention 
should be paid to the return leads from 
the grids of the audio frequency am- 
plifying tubes: they are connected to 
the negative side of the "A" battery. 
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Make Your 
Own Loud 

Speaker 
By Max Abel 

The horn described in this article, when 
used in connection with a pair of Western 
Electric 194W telephones, has carried a 

broadcast sermon to a distance of 800 feet 
from the set. 

ONE of the greatest problems in 

connection with any of the many 
types of loud speakers, home- 

made or otherwise, is that of faithfully 
reproducing pure musical tones, with- 
out distortion or vibration. Metallic 
horns in many cases vibrate badly, and 
make the music "tinny" while others 
that eliminate this evil do not have 
distance- carrying properties. The loud 
speaker described herein has been 
tested under all sorts of conditions by 

a dozen different operators with re- 
markable results. The long throat and 
horn give a lower and more pleasing 
pitch than most loud speakers. Of 
course a great deal depends on the tele- 
phones used, the better the phone the 
greater will be the results attained. 

A good hard wood should be se- 
lected out of which to make the 
speaker -3 linear feet of quarter -inch 
baywood, 16 inches wide, is all that is 

necessary. If you cannot get bay - 
wood, walnut or oak will do. But be 
sure it is dry and smooth, as this will 
save a lot of work later on. Baywood 
is the best because it is not only dry, 
but easy to work. 

Having this nice piece of wood, you 

a. 

Glue and screw blocks together, 

Nail block 
to horn 

commence your work of construction 
by cutting out four pieces for the horn. 
Two of these should be approximately 
8% x 117A inches, and the other two 
4/ x 117/8 inches. Clean and sand- 
paper. Take the two largest pieces 
and place them face to face, nailing 
together with three y2-inch sprigs so 

that they may be cut to shape at the G/ut o piece of felt 
same time. Lay off center line and on each end - 
mark off as shown as in figure 1. The 
sane procedure should be followed 
with the two smaller pieces which 
make up the sides of the horn as 
shown in figure 2. Saw out these 
pieces to marks and be sure in cutting 
to cut straight and true. If the edges 
are rough use a sharp block plane on 
them and bring edge to line and square 
with face. Figures 3, 4 and 5 can be 

nailed together and cut to pattern and 
finished in like manner. 

The pieces shown in figure 1, as well 

as those in figures 3 and 4 should have 
a rabbet cut on the long edge TA-inch 

deep by % -inch wide. Care should be 

used to get a neat joint. When this is 

finished try the pieces together and 
ascertain if the pieces fit. Start your 
brads so that you can nail the sides 
on. These brads should be spaced 

Nail bloct 
to throat 

,rill holes 
for screws 

Mortise ana 
glue in block 

7 
1 

óipin to ran in opposite 
aireetion. She gad screw 

together with r #2 screws. 
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about 1 % inches apart. Glue one edge 
and nail large piece to sides of smaller 
ones. Then nail other side on, turn 
over and nail bottom of horn to sides. 
If not quite square, a little pressure on 
the corners will true it. Nail the throat 
the same way, but before nailing cut 
1 Y4 inches off as shown in figure 3 to 
allow for block. 

The next step is the construction of 
the two connecting blocks. The best 
procedure is to nail two pieces to- 
gether, cross grain, with short sprigs 
and cut out as one piece. Mortise out 
center hole. being careful not to split 
-cut from one side half way, and then 
turn over and cut from the other side. 
When completed the measurement will 
be 2% x 3 inches. 

When the glue is thoroughly dry 
and set, square the small end of the 
horn and glue and nail on one of the 
small blocks. See figure 6, No. 3. 

Clean and sandpaper the throat sec- 
tions. Fasten a three -cornered block 
into the throat at the top. Drill holes 
in connecting block ( figure 6. No. 1) 
and fasten block to throat with glue 
and nails, as shown in figure 6. No. 2. 
After all is clean and dry, glue and 
screw the horn to throat (figure 6, 
No. 4). Make the telephone block 
out of a piece of mahogany about two 
inches square by 6% inches long. Bore 
a half -inch hole from end to end (bore 
half wav from one end and then from 
the other). Then bore a three- quarter- 
inch hole from the top so as to meet 
the longitudinal boring. Mortise out 
to fit the throat about 0 -inch deep, 
glue and put in a couple of small 
screws to hold fast. Glue a thin piece 
of rubber or felt on each end of the 
telephone block as buffers for the- 
phone ear -pieces. 
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Improve Your Set 
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By Following These Instructions 
Proper Arrangement of 
Parts and Addition of 
Units Will Give Wonderful 

Results 
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'Q3 

/' /20 k 

FtGURf 

I E wise man is he who does the 
best lie can with what he has. 
Thousands of radio fans -to 

make a moderate statement -have sets 
that do not satisfy or no longer satisfy 
when compared with the fine new sets 
which ones friends are always chirp- 
ing about. And these people fail to 
realize %what can be done with ease 
and at small expense to improve their 
own sets. Many of the methods of 
improvement I am going to give here 
out of my own successful experience 
apply quite generally, but to give spe- 
cific help I am going to choose my old 
RC set as an example. The RC re- 
ceiver has been a popular set and many 
of my readers probably have one. 

Let nie tell you, don't discard it. I 
have been able to get wonderful re- 
sults with mine by making a few addi- 
tions which I will tell you how to 
make. 

Figure 1 gives you a very clear 
sketch of the RC receiver arranged 
for most efficient operation. The an- 
tenna is connected to post 1, the ground 
to post 2. The 6-volt 80- ampere hour "A" storage battery is connected to 
posts 3 and 4. It is absolutely neces- 
sary that the polarity be correct as 
shown in the drawing; positive to 3 
and negative to 4. The negative con- 
nection of the 45 -volt "B" battery is 
also to post 3- designated by No. 5. 
Eighteen to twenty -two and one -half 
volts on the detector tube plate to post 
6 and the positive 45 -volt battery lead 
to post 7. 

Before going any further, and in 
order to give you a better understand- 

-6v + 
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Stotoyt Bort 

wist <in fielt, t 
4mp /if/tr pno .V/71 
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ing of the outfit, reference should be 
made to figure 2, where the elementary 
circuit of the RC is shown. This is 
nothing more than a single circuit re- 
ceiver and is made clearer in the draw- ing 2a. In both cases the amplifier 
circuits are omitted for the sake of simplicity. 

Clicks in the receiver or horn when 
operating the regenerative (tickler) 
handle can be eliminated by turning 
the tickler handle three -quarters (on) 
and operating the filament rheostat 
controlling the detector tube. In fact, 
this is true for most any receiver and 

By 
Edgar Terraine Johnstone 

is desirable because it offers a degree 
of selectivity not obtainable otherwise. 

If this arrangement does not entirely 
satisfy you, then the circuit shown in 
figure 3 can be resorted to. This is 
not recommended, unless the vari- 
ometer is properly shielded. If it is 
not shielded body capacity will be 
present and prove very annoying while 
tuning the variometer. 

If the foregoing instructions are 
carried out, very good results will be 
obtained without the addition of ex- 
ternal units such as variometers, etc. 
The RC is very compact and complete 
in every detail and requires no addi- 
tional parts to hssist regeneration. 
There is not a station in existence (of 
any consequence) that has not been 
received at my home in New Orleans 
with the RC receiver. 

A loop antenna can be used with 
the RC receiver very efficiently. For 
the benefit of those desiring to dupli- 
cate my work along these lines I have 
shown in figure 4 the connections for 
the loop and RC receiver. Stations 

ferry,/ 
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MARCH,1924 CIRCUIT IMPROVEMENTS 57 

very beneficial results from its addition 
to the circuit. 

By connecting the RT coupler unit 
in the aerial ground circuit and in- 

°_ ductively coupling it to the RC tuning 
unit -as shown in figure 7 -great 
selectivity is obtained. This unit con- 

verts the RC single- circuit receiver 
into a double- circuit type. 

A small fixed condenser is provided 
with the RT coupling unit and is con- 
nected across the aerial and ground 
binding posts of the RC receiver. This 
condenser tends to replace the aerial 
ground connections formerly applied 
directly to the receiver and keeps the 
tuning on approximately the same di- 
visions on the dial. 

There are no connections to be 
changed other than removing the aerial 
and ground ; connecting same to the 
RT coupler as shown, and to connect 

B= 
the fixed condenser in its position on 

the RC receiver. (Aerial -ground.) 

RADIO FREQUENCY UNIT 

The long waited for -and much 
talked about -radio frequency ampli- 
fier was next available for those own- 
ing RC receivers. This was added to 
the collection. This instrument, as I 

understand it, permits amplification of 

the extremely feeble waves which are 
being picked up, but which are not 
strong enough to operate the detector. 
They are then amplified by the two 
stages of audio frequency amplifica- 
tion. A very simple graphical illus- 
tration is given in figure 8. 

At (a) we have the ordinary system 
employed in the RC receiver. First, a 

tuner T, then a detector D, and finally 
an audio frequency amplifier AF. Sig- 
nals that are too weak to operate the 
detector will not be heard in the tele- 
phones no matter how many stages of 
amplification are added after the de- 
tector. 

At (b) the new system is shown, 
employing the three -stage radio fre- 
quency unit with the RC receiver. 
First, the tuner T, then the three - 
stage radio frequency amplifier RF, 
which builds up the extremely weak 
signals to a value which permits 
operation of the detector. This is in 

turn amplified by the audio frequency 
amplifier AF. 

Figure 9 shows the AR unit prop- 
erly connected to the RC receiver to 
which has already been added the RT 
coupling unit. The best arrangement 
of the RC and new units is shown in 
figure 10 where the RC receiver is 
divided into the two component units, 
namely, RA and DA. RA (tuner) 
and DA (detector and amplifier) 
cabinets can be purchased and the two 
units after being removed from the 
RC cabinet can be installed in the in- 
dividual cabinets. This permits the 

(Continued on page 80) 

were picked up and their concerts en- 
joyed averaging from six to eight hun- 
dred miles distant. The variable con- 
denser inside the tuning unit is shunted 
across the leads of the loop. Tuning 
is accomplished by turning the same 
handle formerly employed for tuning 
the RC receiver. The leads of the loop 
are then brought to the input of the 
detector -amplifier unit. In this case it 

is necessary to make use of an ex- 
ternal variometer for regeneration- 
(see figure 3). It is also possible to 
use an external variable condenser 
across the leads of the loop and use 
the variometer (in the tuning unit) 
for regeneration. This is clearly 
shown in figure 5. Here the vari- 
ometer is connected in the plate circuit 
of the detector unit and regenerative 
amplification accomplished by turning 
the large dial on the front of the RC 
receiver. 

Having obtained such wonderful re- 
sults from both the overhead antenna 
and the loop, I decided to arrange the 
set together with both types of anten- 
na so that I could change from one to 
the other without very much trouble. 
With two double -pole double -throw 
switches this was easily accomplished. 
The entire circuit is shown in figure 
6 where the four top posts of the 
detector- amplifier side of the set are 
connected to the blades of the switches. 
On the right hand side, the four posts 
of the tuning unit are connected to the 
jaws of the switches. When the 
switches are thrown simultaneously to 
the right they connect the RC set in 

the usual manner. When thrown to- 
gether to the left the variometer is 

connected in the plate circuit of the 
detector ; while the loop with its tuning 
condenser is connected to the input of 
the detector -amplifier unit. 

The tuning condenser and vari- 
ometer (both external) should be 
placed in a separate cabinet, special 
care being exercised to thoroughly 
shield the instruments not only to pre- 
vent body capacity, but from each 
other. 

The above arrangement can easily 
be duplicated by any one in possession 
of this type of receiver by merely add- 
ing a loop, one variometer, one con- 
denser and two double -pole double - 
throw switches. 

RT COUPLER UNIT 

So many new broadcasting stations 
went into operation since the date I 

purchased my receiver that it became 
next to impossible to tune in any par- 
ticular station without interference. 
This of course was not the fault of the 
receiver. Something had to be done, 
and, as expected, the new RT Coupler 
was developed and placed on the 
market. I lost no time in obtaining 
one of these units and have received 
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SOME 

Practical radio Hook -Ups 

li 
, 60T #300.C.0 

00025 

FIGURE I 
Figure 1 -One step of tuned impedance R.F.A. and two -step A.F.A. - Long distance reception is easy with this easily constructed four -tube receiver using one step of tuned impedance coupled R.F.A. 
The antenna coupler is wound on a thin 3" form with number of turns specified. Primary may be wound directly over the secondary near the filament end. Tuned impedance coil also wound on 3" form. Both forms may be mounted on their separate 23 -plate tuning condensers, but should be placed at right angles to each other. 
Use UV- 201A's throughout or a UV -200 as detector. 
Figure 2 -The "Superdyne" with a crystal -The "Superdyne" in modi- fied form. Using a crystal detector with one stage of R.F. amplification ; coupling of the tuned impedance type with reversed magnetic feed- back to kill self oscillation. 
An old coupler form may be used for this set. Rewind the rotor with 15 turns; the stator with 60 and over the stator wind a primary of 5 turns. Use any vacuum tube. Reception will be found clear and distinct. 
Figure 3- One -step R.F., crystal detector and one-step A.F. -A mighty tine portable receiver may be built up using this circuit with two UV -199 tubes. The Bradleystat provides an extremely smooth control of self oscillation. With a good aerial reception up to 2000 miles may be ex- pected with this receiver under favorable conditions. 
Wind both transformers on thin 3" forms and mount them at right angles to each other on back of their separate tuning condensers. 
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FOR THE 

"Build- Your -Own" Fan 
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FIGURE 4 
Figure 4- Standard three -coil set -The old reliable three -coil set that 

is still breaking DX records. 
Honeycomb, duolateral, spider web, single layer, Curkoids and any 

suitable coils may be used. Be sure connections to them are electrically 
perfect. With the coils wound in the same direction the grid and plate 
should be connected to corresponding points on the tickler and secondary 
coils. 

If a UV200 detector is used, a carbon pressure rheostat will enable 
one to secure maximum results. Use good variable condensers. 

Figure 5- Inductively coupled wave trap -Tuning this wave trap 
doesn't seriously affect the adjustment of the receiver, but it does cut down 

interference from any one particular station. 
The coils are wound on a thin 3 -inch form and the form is mounted 

on the tuning condenser. Keep the coils away from the receiver in order 
to reduce the coupling. 

The trap is tuned to the frequency of the interfering station and the 
receiver is tuned to any other station that one wishes to hear. 

Figure 6 -Four -tube (UV -199) loop receiver -A selective long dis- 

tance loop receiver of the "Unicontrol" type. The feature about this set 
is the simplicity of construction and operation and the extremely low 

filament current, only .12 amperes. 
See the December, 1923, issue of THE WIRELESS AGE for more detailed 

information about a similar set. 
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THE WIRELESS AGE MARCH, 1924 

RADIO ENGINEERING 
A Home- Laboratory Course 

in Simple and Advanced 
Radio Design 

By John R. Meagher 

Continued from 
the February Issue 
of THE WIRELESS AGE 

L AST month in "Radio Engineering" we started some- 
thing; now starting things is our specialty; it's the 
the windup -the finish -that cramps us. Happily, 
however, if we wished we could drop all the readers who intend to follow this series and we are con- 

fident that, leaving them to their own devices with only 
an experimental receiver and Bucher's "Wireless Experi- menters' Manual," they would dig in for themselves and 
learn all those things which we intended to write up. And, learning by themselves, the knowledge would strike home 
far more effectively titan the printed word ever could. 
So we have an idea -to hit only the high spots in radio, 
but to hit them hard -to pound at common fallacies and 
to pound at them hard -to reach down and drag up fundamentals stripped of haze and mystery and compli- cations. 

IZ VT first let us go back to the experimental set of 
1 -1 t month. The student should have found that the 

..Mary condenser was the main wavelength control: 
that the tickler coil was responsible for regeneration and that proper adjustment of both was necessary for maxi- 
mum signal strength. He should have found the fila- 
ment rheostat to be not at all critical so that a fixed re- 
sistance could be used instead. He should have mentally 
divided the circuit into four parts: 

1 -The antenna circuit comprising the aerial, the pri- 
mary coil, the primary variable condenser and the ground. 

2 -The grid circuit comprising the grid, the grid con- 
denser and leak, the grid or secondary coil; the secondary or grid tuning condenser and the return lead to the 
filament. 

3 -The plate circuit composed of the plate, the tickler 
or plate coil, the phones, the plate or "B" battery and 
the filament. 

4 -The filament circuit composed of the filament in the 
tube, the rheostat and the "A" or filament battery. 

The last three are the vacuum tube circuits and when 
the second and third have been understood in elementary 
form the student will have taken an immeasurable big step 
forward. -More about this later. 

If Bucher's book is handy -try some of the circuits he 
shows; do not be limited to those in which it is specifically 
stated that honeycomb coils may be used; remember that 
a coil and condenser serve the same purpose as a vario- 
meter,-etc. And remember that a coil of wire is a coil 
of wire whether it be wound as a single layer, or a 
basket weave, a honeycomb. a Curkoid, a figure 8, a 

double o, a spider web or any of the hundred and one forms a coil may take. 
Try them out, experiment with them and then see if the following statement does not check up with ob - servations: 
In general, any regenerative receiver (or any receiver in a class) is just as good as any other regenerative receiver if the design of each is equally good. That means a whole lot -it means that we shouldn't say, for instance, that a honeycomb regenerative set is better titan a variometer regenerative set; that we shouldn't say a double circuit regenerative set is better than a single circuit regenerative set -and so on. But understand that that statement doesn't prohibit one from saying a certain condenser, or tube or coil or head- set is better than some other condenser or tube or coil or headset. in other words, the last eight words provide a solid bridge upon which we can walk back or retreat; the statement is correct. 

One realizes then that an efficient receiver depends upon the design of each thing ; not upon the trade name of the circuit. So, study the experimental set and note all the little things that go to make perfection. Observe that the grid return should go to the positive side of the filament at least when a grid condenser and leak is used in a de- tector circuit. (1) Does placing the primary condenser in either the aerial or the ground lead make any difference? (2) Does reversing the primary connections help any? (3) How should the tickler be connected to produce re- generation? (4) Is a variable grid condenser of any value? (5) Is a variable phone condenser of any value? (1) Very little. (2) No. (3) If both coils are wound in the same direction the plate and grid should be con- nected to corresponding terminals. (4) Some; hardly worth while though. (5) Same as 4: In either case the condenser provides a fine control of regeneration. 

MOTE: Read Bucher's book, especially the part on vacuum tube circuits and vacuum tubes. Also ob- tain "Radio Communication Pamphlet No. 4p "- Bureau of Standards and read it thoroughly, but slowly, and digest each sentence; it will take many months to do this; but if it is done properly -! 
In last month's issue we meant to specify D.. S. C. wire; the D. C. C. would not fit easily on the 1 inch form. Next month we will try to clear up the prob- lem of inter -tube coupling at both radio and audio frequencies. 

(To be continued.) 
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How to Tune Out Local Stations 
An Easily Constructed Wave Trap 

By C. W. Horn 
Supt. Radio Operations, Westinghouse Electric & 

THOSE of us who have sensitive 
radio receiving sets know how 
sharply a distant broadcasting 

station tunes in. We know from ex- 
perience how carefully we must ad- 
just our dials to get any particular sta- 
tion. A few divisions off on the scale 
and it is lost. 

When a receiving set is located near 
a powerful broadcasting station, you 
are able to hear that nearby station 
over a considerable range of the dial 
because of what is known as "forced 
oscillations." 

This can best be described by re- 

ferring to that analogy so often used 
of a pond of water after a pebble has 

been thrown into it. Waves radiate 
from the center of disturbance. At 
some little distance from this center 
the waves are regular and travel 
smoothly, but right near where the 
stone struck the water, and particu- 
larly if it was a large one, you will 

notice a large number of irregular 
splashes. 

Any device designed to be affected 
by the regular waves would also be 

troubled by these irregular splashes or 
waves as you may call them. It is the 
same thing in radio and the problem 
is to so arrange matters that these ir- 
regular splashes can be deflected or 
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also so that th_ energy so p.cked up 

blazes the receiving apparatus. 
Take pencil an.l paper and jot down 

the figures and diagram 1 am about 
to give you. 

The circuit consists of an induc- 
tance and capacity either of which may 

he variable. It probably is simpler 
to use a variable capacity or condenser 
as it is usually called. This variable 
condenser may be of the twenty- three- 
plate type and can be purchased for 

a nominal sum in any store handling 
radio equipment if you should not 
happen to have one. 

Next, obtain a small inductance of 
about twenty -five or thirty turns of 

small wire, any size in the neighbor- 
hood of 24 or 26 li and S gauge, or if 

you have a so- called honeycomb or 
spirlerweb coil. so much the better. 

This inductance, however, easily can 
be made by winding about twenty -five 
or thirty turns of wire on a cardboard 
tube two or three inches in diameter. 
Caution ! Do not wind on a metal tube. 

Connect this inductance in series 
with the variable condenser and con- 
nect this combination across your re- 
ceiving set between the antenna bind- 
ing post and the ground binding post. 

This is so that energy from the an- 
(Continued at page 62) 
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Hook -up of filter circuit 

so handled as not to interfere. 
In your radio set you desire to pick 

up the tune or, as before named, the 
regular wave and weed out the irreg- 
ular or forced oscillations. This may 
be clone in several ways by devices 
called traps or filters. I will describe 
here a very simple one- something 
you can easily construct for yourself 
in a few minutes with simple ap- 
paratus usually used in radio. 

This filter that I am about to de- 
scribe is so arranged and connected 
that it tends to offer a very low re- 
sistance path to the wave that is not 
wanted, while the tuner dial is set 

to offer an easy path for the desired 
wave which, therefore. passes through 
your receiver and is registered. 
Therefore, this circuit must be con- 

nected in such a manner that it can 
be tuned to the undesired wave and 

Hundreds of Titles Have Been Received -Add Yours 

PRIZE CONTEST ANNOUNCEMENT -WHAT IS I IIE TITLE FOR THIS PICTURE? 

For the best title to this picture submitted before March 3I. 1924. THE WIRELESS AGE will give as a FIRST PRIZE -A WIRELESS 

AGE Reflex Receiver (described in February number). The next best title will receive a Second Prize of Five Dollars. The 3d. 4th 

and 5th prizes which will be awarded in this contest will be subscriptions to THE WIRELESS AGE. THIS IS FOR YOU! What is 

this picture about? And what is the snappy title th 
t is WIRELESS 

to 
give 

the 
e clt ? Send 

in your suggestion to the Contest Editor. 

THE 
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Mount Instruments on Sub -Panel 
Metal Shielding is Not Effective in Home -Made 

FREQUENT complaints made by 
owners of shielded receivers that 
their sets are still affected by hand capacity has prompted the writer to set forth herein the futility of shielding as installed in present day amateur constructed sets. 

The usual method of construction 
is to mount most of the instruments 
on the panel while the shielding on the panel has holes cut just large 
enough to clear all current carrying 
metal. This shielding is then grounded. 

In elaborately shielded sets not only 
the panel but also the base and all 
sides of the cabinet are shielded. 

The writer has installed. and also 
taken out shielding on several differ- 
ent types of sets, and in each case the 
shield not only failed to decrease body 
capacity to any appreciable extent, but 
it actually reduced signal strength so 
that DX stations, which before shield- 
ing came in easily, were very difficult 
to pick up. 

That there is a possibility of capa- 
city effect between the instruments on 
the panel and the grounded shield a 
series of tests conducted by the writer 
has satisfactorily demonstrated. 

The shield coming close to conden- 
sers and inductances act with each as 
a miniature condenser, coupling them 
with the ground. 

The shield acts as one plate while 
the nearest metal part of the instru- 
ments serve as the other conducting 
surface and the air or paneling act as 
the dielectric. 

In one test where a rotary plate con- 
denser was mounted parallel to the 
panel a capacity as high as 46.21 
micro- microfarads was found to exist 
between it and the shield. 

Wire leads were found to be sub- 
ject to the same capacity effect if run 
close to the panel. Moreover further 
complications arise here for any two 
wires even if at right angles to one 
another. but both parallel to the panel, 
will have a capacity effect between 
them which will be approximately 
equal to the capacity of the same two 
wires running parallel and spaced the 
same distance apart as the sum of the 
spacing of both from the shield. 

In summing up the foregoing it 
follows that not only does the shield 
capacitively couple all instruments to 
the ground, but it also serves to cóuple 
them to one another. 

In the course of the above tests it 
was also found that in cases where 
poor insulating material was used in 
panel or instruments there was a di- 
rect -but of course high resistance- 
short to the shielding. The ordinary 

By Milton Lock 
battery and light, or even phones 
would not show this, but with delicate 
instruments connected across resis- 
tances as low as 14 megohms were 
found in some sets. 

Such relatively low resistance shorts 
may seem negligible to the average 
reader, but for those who want the 
acme of efficiency to go after DX 
records these details must be taken 
into consideration. 

The reason this type of shielding 
does not effectively prevent body ca- 
pacity is really due to this capacitive 

r 
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Showing capacity coupling of wires because 
of shield 

coupling between shield and instru- 
ments. 

The hand being brought near the 
set is coupled to the shielding both by 
the ground and the capacity of hand 
to shield hence the effective surface of 
the shield is augmented by the surface of the hand or body, thereby increas- 
ing the capacity betwen shield and instruments. Any change in the ca- 
pacitive coupling of hand to shield will cause a change in the capacity to 
the instruments. 

From the above discourse on shield- ing the reader may be led to believe 
that by discarding it from his set 
greater distance and volume might be 
obtained. This is exactly the opinion 
that it is wished to convey. 

The writer does not want to say 
that there are no sets which shielding 
will help, but in none of the various 
sets which have come under his notice, 
has the shielding effectively performed 
its purpose. The only real method of 
doing away with body capacity is to 
mount the instruments on a sub -panel 
at least three inches from the main 
panel and then bring the control knobs 
and dials out by means of shafts made 
of insulating material. 

(Note: Mr. Lock's statements are 
applicable only to amateur constructed 
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Receivers 
receivers : Commercial sets with 
shielding of proper engineering design 
have proved immune to detuning ef- 
fects due to external body capacity 
variation. The RC set is a splendid 
example. For effective shielding, in 
addition to spacing the instruments 
from the metallic shields so they will 
be in a weak portion of the electro- 
static and electromagnetic fields it is 
advisable to have all the live shafts 
connected in the circuit in such a way 
to keep them at ground potential. 
Likewise, the metal shields should 
have sufficient thickness to be of bene- 
fit. Where the front panel only is to 
be shielded and the instruments can- 
not be spaced back from it, separate 
shields for each part rather than a 
single large shield for the entire panel 
should be provided. If carefully car- 
ried out this will reduce hysteresis 
losses to an appreciable extent. -Tech- 
nical Editor.] 

How to Tune Out Local 
Stations 

(Continued from paye 61) 
teltna also can flow through the filter 
circuit, or as we have described "in- 
ductance and capacity in series," 
through to the ground -as well as en- ter the receiving set. Make sure that 
there is no coupling between these 
two circuits and in order to prevent 
this keep the filter circuit several feet 
away from the receiving apparatus. 

After having done all this, we are now ready to try it out. Wait until 
a local station begins operating and 
then try and tune in another station. That means you have set your dial at the point where the desired station 
can be heard, but it is being inter- 
fered with by the local station. 

Now adjust the variable condenser of the filter circuit until the interfer- 
ence has been reduced to a minimum, 
at the same time readjusting your re- ceiving set so that the desired station 
comes in as strong as it is possible to make same. A little practice will soon enable you to obtain sharp tuning. 

This filter circuit is not a hundred 
per cent. perfect, but it is believed that for the amount of money invested and the simplicity of this arrangement, 
the results are worth while. 

This device depends upon low losses in the filter, particularly in the con- denser. Great care should be taken to make sure the variable condenser 
used is a "low loss" condenser. 

This device will drain unwanted frequencies off the antenna, but it will not weed out unwanted frequencies 
from the receiving circuit itself. 
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Eveready gives you the right battery 
for every radio use! 

EACH Eveready Radio Battery represents thirty years of battery 
building experience. Each Eveready Battery represents millions 

of dollars invested in men, methods and machinery. Overseeing 
Eveready production is the greatest battery laboratory known to 
science, where every particle of raw material is required to pass 

Eveready's exacting tests. To insure Eveready serviceability, batches of 

Eveready Batteries are constantly being set aside for performance tests. 
And, finally, daily shipments keep dealers supplied with fresh Eveready 

Batteries, packed full of power. 

To be certain of battery satisfaction, insist on Eveready Radio 

Batteries -they last longer. 

EVEREADY 
Radio Batteries 

- they last longer 

The radio dry cell triumphant 
For economical, satisfactory radio, light the filaments of 
your dry cell tubes with the Eveready Dry Cell Radio "A" 

Battery. Will unfailingly outlast any other at 'Ai ampere current. Full 

instructions far getting this Economical Eighth, on labels and in our 
booklets. This battery will exceed your expectations in economy and 

performance. 

Equal to all demands 
Power flows from your "B" Battery, power that gives life to your 
head -phones or loud speaker. Some tubes draw more "B" Battery current 
than others, but whatever the tube or tubes you use, Eveready "B" 
Batteries will give you maximum results. Eveready "B" Batteries are 
made in six sizes, for all possible uses. Always use the biggest possible 
battery, for it contains more energy in proportion tocost, and lasts longer. 

This battery is a wonder worker 
Eveready's biggest contribution to economical and more 
satisfying radio is the Eveready "C" Battery, a triple-use, 
universal battery. It will make the loud speaker respond 
with a new fullness and naturalness of tone, and save much 
money by making the "B" Battery last still longer. Connect 
it with the grids of audio frequency amplifiers and notice the 
big difference. Can also be used as an "A" Battery for Kg- 
type tubes in portable sets, and as a "B" Battery booster. 
Eveready Radio Battery No. ry7t -use it! 

NATIONAL CARBON COMPANY, INC., New York and San Francisco 
Headquarters for Radio Battery Information 

CANADIAN NATIONAL CARBON CO., Limited. Factory and Office'. Toronto, Ontario 

Informative 
to G. C. Furness, aager. Radio 

batteries 
Carbon Co. . 

request. 
1881 

you 
Long 

radio battery it N. Y. 

"THE AIR IS FULL OF THINGS YOU SHOULDN'T MISS" 

When writing to advertisers please mention THE WIRELESS AGE 
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Kellogg Transformer 
THE engineers of the Kellogg Switch - 

board & Supply Company were given 
the problem of producing an audio- frequency 
transformer that would function as well 'i 
the amplification of low frequencies as high 
frequencies. After a great deal of research] 
work and numerous practical tests, they de- 
signed a really splendid transformer. 

Kellogg Transformer 
This audio frequency transformer em- 

bodies many excellent features: First, the 
iron core is of proper size and construction 
to operate properly on low voice frequencies 
and it has no holes for mounting or other 
purposes, so eddy current losses are re- 
duced. Secondly, the windings have the 
correct impedance to work properly with 
modern vacuum tubes over a wide range of 
frequencies. The insulation between separ- 
ate wires and between the coils is of high 
quality so that breakdowns are unknown. 
Lastly the transformer is encased in a 

special enameled brass case and the ter- 
minals are brought out to plainly marked 
binding posts so that the user is assured 
of maximum results with his amplifier. 

Dictograph Phono -Unit 
THE Dictograph Products Corporation is 

now marketing the Dictograph Phono - 
l'nit, a phonograph attachment that is 

DICTOGRAPH PHONO -UNIT 

adaptable to all makes of phonographs and 
requires no extra batteries. 

A calibrated dial on the back of the 
Phono -Unit permits the user to determine 
accurately and select a quality of repro- 
duction equal to that secured with a loud. 
medium, or soft needle on the phonograph. 

A handsome, heavy nickel plate finish in- 
sures the Phono -Unit harmonizing with the 
richest of phonograph cabinets. 

EW APPLIANCES 
AND DEVICES 

Cutting & Washington Radio 
Corp. Adopt New Rheostat 
THE Cutting & Washington Radio Corp. 

has adopted the new Carter Automatic 
Control Rheostat which is practically a 
combination of rheostat and jack. The 
method at present is to use a filament con- 
trol jack to plug -in for detector, first, second 
and third stages. With such an arrange- 
ment a rheostat has to be used and there 
are the two operations of plugging -in and 
then regulating the filament by the rheostat. 

When the Carter Automatic Control 
Rheostat is used in a circuit you plug -in 
your head phones or loud speakers, which 
remain in the same position whether you 
use the detector or one or several stages of 
amplification. 

Immediately when you turn the rheostat 
the plate circuit is automatically cut in 
without the necessary plugging in of your 
head phones. All you have to do is to ad- 
just your filament. 

Carter Rheostat 

The Automatic Rheostat is a fundamental- 
ly new method of amplifier control. It gives 
vernier control without additional knob or 
parts. The contact is stationary. The re- 
sistance wire is wound in a small spiral. 
This spiral rests in a groove around the 
outer edge of a disc and revolves past the 
stationary contact. 

Titis Automatic Control Rheostat does 
away with a lot of extra parts, is simpler 
to wire into a circuit and provides the 
simplest method of inter -stage control. It 
is made in three resistances -6, 20 and 30 
ohms -and can be used with all tubes. 

Tungar Charger for Two and 
Four -Volt Batteries 

THE General Electric Company has de- 
veloped an adapter to the standard 

Tungar Battery Charger so that it may be 
used to charge not only the regular six -volt 
storage battery, but also the two and 
four -volt ones used in conjunction with 
dry -cell tubes such as the WD -11 and the 
WD-12 and the UV -199. 

This adapter fits inside the Tungar case 
and can be attached in a few moments. It 
should meet an enthusiastic welcome from 
the fans who use small storage batteries. 
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Eastern Coil Sets for Cockaday 
Circuit 

ANEW and improved coil for use in 
the famous Cockaday circuit is being 

placed on the market by the Eastern Radio 
Mfg. Co., New York. This coil has several 
distinctive features and is built exactly in 
accordance with Mr. Cockaday's specifica- 
tions. 

Eastern Cockaday Coil 

A circular describing this four -circuit 
tuner may be secured upon request from 
the Eastern Radio Mfg. Co., 22 Warren 
Street, New York. 

Dicto- Switch -Block 
one compact unit. the Dictograph Pro- ' ducts Corporation's Dicto- Switch -Block 

provides a means for throwing into circuit 
a loud speaker, or one to three pairs of 
headphones- simply by a short turn of a 
knob switch. No matter how often the 
switch is thrown, the most delicate adjust- 
ment of the receiving set is left undisturbed. 

The Dicto- Switch -Block is provided with 
a regular phone cord which may be per- 
manently attached to the output terminals 

f the receiving set, or inserted in any 
standard plug. This arrangement permits 
delicate tuning with the headphones after 
which the headphones may be cut out and 
the loud speaker brought in, all with one 
quick twist of the switch. 

.r:,.t° 

(.,...-..... 

DICTO . SWITCH. BLOCK 

With the Dicto- Switch -Block permanent- 
ly connected and attached to one, two or 
three headsets, and to a loud speaker, all 
bothersome attaching and detaching of re- 
ceiving units is done away with, thus facili- 
tating operation for those unfamiliar with 
radio sets. 

Finished in mahogany and capped with 
genuine hard rubber, the Dicto- Switch- 
Block will match any standard set. 

....r 
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If Dubilier Micadons are to be connected by means of the eyelets and 
screws, swing the extension soldering tabs aside or clip them off. 
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Dubilier Micadons for any Circuit 
Dubilier Micadon, type 601, is now made with extension solder- 

ing tabs. These facilitate mounting. The hot soldering iron need 
not touch the Micadon directly. Hence the capacity cannot be af- 
fected by the heat. 

If Dubilier Micadons are to be mounted with screws simply push 
the soldering tabs aside or clip them and use the eyelets. 

Thus the Dubilier Micadon, the standard of radio because of its 
permanent capacity, becomes even more convenient. 

Dubilier Micadons are retailed at 35 cents up, depending on 
style and capacity. 

There is a Dubilier Micadon for every circuit requirement. If 
your dealer cannot supply Micadons write to us. 

Dubilier Condenser and Radio Corporation 
40 -44 West Fourth Street 

Micadon type 601 T has ad- Micadon type 601 G -T has clips 
justable clips which slip over to hold a fixed grid-leak and 
transformer and other binding adjustable clips that slip over 
posts. binding posts. 

Micadon type 601 G has clips 
to hold fixed grid leaks (Grid 
leaks not supplied with Mica - 
dons). 

Micadon type 601 L has eye - 
letted tabs that slip over the 
terminals of a variable grid 
leak. 

New York 

When writing to advertisers please mention THE WIRELESS AGE 
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Paragon 
\Iadcl III $175.00 

The Last Word 
In a Paragon Receiver 
For the Home 

At last a radio set that not only harmonizes 
with your furniture but adds to the attractiveness 
of any room in which it is placed. And not an 
ordinary radio set but a PARAGON. 

Paragon Receivers are famous for the long dis- 
tance records they hold, which include the recep- 
tion of the first trans -continental amateur message 
and the first trans -Atlantic message. It is a Paragon 
that keeps the world in touch with the MacMillan 
Expedition, frozen in north of Greenland. 

Paragon Receivers, because of their superior 
selectivity and sensitivity, are equally famous for 
the ease with which they can be operated and the 
clear results obtainable. 

The Model III, pictured above, has all the advan- 
tages of the other models but is housed in a mahogany 
or burled walnut cabinet which is a work of art. 

In appearance, the Paragon Model III Receiver 
now matches up in every way to the perfection of 
the instrument itself. 

Write for illustrated catalog of Paragon Radio Parts 
Dealers: We believe in the proper distribution of Paragon Radio Prod. 
ucts. Our Exclusive Distributor are particularly interested in territorially 
protected dealers, who will concentrate, solicit and serve the consumer 
in the sale of Paragon Radio Receivers. If interested, write us for details. 

ADAMS -MORGAN CO., 8 Alvin Avenue,Upper Montclair,N. J. 

PARAGON 
3- CIRCUIT RECEIVER 

'1 .nit Tti.t r, pirase 
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Na -aid Phone Tip Jacks 
NA -ALD Phone Tip Jacks make a very 

easy and a very satisfactory means of 
connecting as many sets of phones and 
loud speakers as are desired, either in 
series or in parallel. To install these jacks 
all that is necessary is to bore '4 -inch holes 
in the panel, clamping the bus wire under 
the nut and lock nut provided. Extra sets 
can be connected either in series or parallel. 

The Naald Jack grips all sizes of ter- 
minals, making positive contact and holding 
them firmly. At the same time the tension 

is such that they can be easily removed and 
changed from one stage of amplification to 
another. They have an advantage over the 
ordinary jack in the various combinations 
of connection possible as well as cost and 
ease of installation. It is not necessary to 
solder the bus wire connection. 

New Carter Jack Switch 
ACOMPACT 

and durable radio switch 
to open and close circuits has been de- 

vised by the Carter Radio Company. 
The principle is the same as used in a 

jack, though unlike push and pull switches, 
there are no snaps to wear out or work 
loose and make poor contacts. A quarter 
turn of the knob operates the heavy low - 
resistance, phosphor -bronze contact springs, 
connecting or disconnecting the silver con- 
tacts. The insulation is Westinghouse Mi- 
carta I /16 -inch thick between the springs. 
This material will not contract, expand or 
absorb moisture. The frame is heavily 
nickel -plated and highly polished on all 
sides. The switch is easily mounted on the 
panel, like a jack. One adjustable lock - 
nut holds the switch securely in place. An 
"On and Off" name plate mounts on the 

Carter Jack Switch 

front of the panel and is furnished with 
the switch; also a knob and pointer. This 
switch will safely carry 10 amperes. 

The switch is made in the following four 
styles: Two springs -closes one contact 
Can be used to close the "A" battery. Three 
springs -opens one and closes one contact 
Can be used for switching from long to 
short wave, and from one dry "A" battery 
to another. Four springs -closes two con- 
tacts. Can be used in second head set; also 
for adding a second cell in parallel; also 
for closing the "A" and "B" battery circuit. 
Six springs -opens two and closes two con- 
tacts. Can be used as a series parallel switch 
or to switch battery charger or loud speaker 
on and off, etc. 

The Carter Radio Company have pre- 
pared diagrams showing some of the uses 
for this switch and will be glad to mail 
copies to those readers who are interested. 
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AMPLION 

The World's Standard Loud Speaker 

You Never Tire 
of the Amplion 
THE most striking thing about the 

Amplion is that its reproduction is 
never tiring. Its perfect rendition, absence 
of harshness gives you a thrill that is 
pleasing and refreshing. 

No matter if it's voice or instrument, 
the charm is there. The message has lost 
nothing' in its flight through space. It 
holds you and enthrals you just as if you 
you were listening to the original. 

The Amplion is made in several sizes 
to suit all occasions and pocket books 
from $18.00 for the Junior model to $66.00 
for the Concert type. 

Ask your dealers to let you hear the 
Amplion. You owe it to yourself to hear 
the world's standard loud speaker before 
you buy. 

Folder of styles and prices on request. 

Patentees: 
Alfred Graham & Company 

Signal Electric Mfg. Co. 

Amplion 
Beauty 
AR -15 
$46.00 

Sole U. S. Distributors Menominee, Mich. 

BURNDEPT OF CANADA, Ltd. 
Canadian Distributors 

172 KING STREET, W., 
TORONTO 

Amplion 
Dragon 
AR -l9 

$40.00 

Amplion 
Junior 

AR -39 
$18.00 

'1 
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Ijj The Supremacy of the AMPLION is the Supremacy of Actual Performance 
`! 
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18 
Stock Sizes 

Radion Panels 
6,101 
7, 9 

7,14 

7,24 

9,14 

12,21 

6,14 

7,10 

7,18 

7,26 

10,12 

14,16 

6,21 

7,12 

7,21 

7148 

12,14 

20,24 
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RADIO 
9he Supreme Insulation 

PANELS 
They Do Not Chip 

When Drilled 
Drill, saw or engrave a Radion Panel. 

Use what tools you will, dull or sharp, 
this material will not chip or show 
ragged edges. Its proven electrical 
values make RADION the supreme in- 
sulation both from a scientific and a 
practical standpoint. 

Made in the beautiful MAHOGANITE or polished 
black with Dials and Knobs to match. 

ETS 
RADÌÓÑ 

",°rAPpNrp 

AMERILAN 
HARO RUBBER[D.NY. 

Look for this stamp 
on every genuine 
Radion Panel. Be- 
ware of substitution 
and imitation. 

At all good dealers or write to 

AMERICAN HARD RUBBER COMPANY 
11 /Mercer Street NEW YORK 

When writing to advertisers please mention THE 

MARCH, 1924 

Eby Tip Top Post 
THE H. H. Eby Company have put on the 

market a unique development in binding 
posts. 

The Tip Top Post is designed to take the 
place of the conventional phone binding 
posts, and is constructed to take three pairs 
of phones or two pairs of phones and a loud 
speaker. 

The terminals are marked so that proper 
connections are assured. 

Eby Tip Top Post 

Cutting & Washington 
Receiver 

A NEW entirely self -contained 3 -tube 
and double circuit regenerative receiver, 

designed for long range and selectivity, is 
announced by the Cutting & Washington 
Radio Corp., of Minneapolis, Minn. 

The receiver was designed by Dr. Fulton 
Cutting and Bowden Washington, designers 
of U. S. Naval and Allied radio apparatus 
during the war, and was built under their 
direction. 

It uses three UV -199 tubes, three large A 
batteries, B batteries, shock absorbing tube 
mounts to prevent vibration howls, shielded 
panel and automatic rheostat switches with 
all wires back connected. The receiver is 
known as the Model 11 -B. 

Alexanderson High Frequency 
Alternator in Europe 

E. F. W. ALEXANDERSON, 
consulting engineer of the 

General Electric Company and chief 
consulting engineer of the Radio Cor- 
poration of America, has been awarded 
the Order of the Polonia Restituta by 
the Polish Government. in recognition 
of his meritorious services in connec- 
tion with the building of Poland's new 
radio station near Warsaw. 

The Polish station is the first in Eu- 
rope to make use of the Alexanderson 
high frequency alternator now used in 
all Radio Corporation stations for 
trans -oceanic communications. During 
the two months the Polish station has 
been in operation it has gained the 
reputation of being the most efficient 
transmitting station in Europe. 

A similar station, being built in 
Sweden, is expected to be ready for 
operation by mid -summer. These two 
new stations will not only serve their 
own countries with an adequate and 
quick means of communication with 
America, but will tend to more closely 
link Eastern Europe with this country. 

WIRELESS AGE 
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To get best results 
with 

low - voltage tubes 
FOR perfect clearness you must use a storage 

battery with uniform current. This is par- 
ticularly true if you are a fan for long distance. 
When signals are weak, the steadiness of a de- 
pendable A storage battery is indispensable to 
good receiving. 

There are two tiny but sturdy Exide A Bat- 
teries designed specially for WD -11 and UV -199 
vacuum tubes, and they give fine service with any 
low- voltage tubes. 

You can carry one of these little batteries in 
the palm of your hand, yet they are powerful 
enough for long- distance receiving and have the 

true Exide ruggedness built 
into them. 

Three sizes of 
A batteries 

The 2 -volt battery has a sin- 
gle cell and weighs five 
pounds. It will heat the 
filament of a WD -11 or other 
quarter- ampere tube for ap- 
proximately 96 hours. The 

two cells, weighs six pounds, 

A battery for 6 -volt 
tubes 

4 -volt battery has 
and will light the filament of a UV -199 tube for 

200 hours. 
The Exide A Battery for 6 -volt tubes is made 

in four sizes -of 25, 50, 100, and 150 ampere -hour 
capacities. These batteries have extra -heavy 
plates, assuring constant voltage and uniform 
current over a long period of discharge. 

A battery with a pedigree 
A good storage battery does not just happen. It 
is the result of long experience. The skill acquired 

This 2 -volt A Exide storage battery 
weighs only 5 pounds 

and the resources developed in making batteries 
for every purpose since the beginning of the stor- 
age battery industry thirty -five years ago are 
built into the Exide Batteries made specially for 
your radio. 

Wherever batteries must be reliable -such as 
on submarines, in the telephone system, in firing 
the guns of our battleships, in the central power 
stations of our great cities -there you will find 
Exides doing their unfailing duty. While the 
weight of the smallest Exide radio battery is 
only five pounds, the great Exides used in central 
power stations sometimes have as many as 150 
cells, each cell weighing three tons -or nearly a 
million pounds for one battery. 

A majority of all government and commercial 
radio plants are equipped with Exide Batteries. 

Exide Radio Batteries are sold by radio dealers 
and Exide Service Stations everywhere. 

Ask the dealer, or write direct to us, for book -. 
lets describing the complete line of Exide Radio 
Batteries. 

xiôe 
RADIO BATTERIES 

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 
Manufactured in Canada by Exide Batteries of Canada, Limited, 133.157 Dufferin Street, Toronto 
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This latest development in the radio 
field meets the following requirements 
necessary in building an ideal receiver: 

Non- oscillation. 
Non -reradiation and non- interfer- 

ence. 
Sensitive to distant stations. 
Freedom from hand capacity. 
Synchronized and calibrated tuning. 
Simple operation and construction. 
Highly selective. 
Inexpensive. 
Wave Trap. 

( Phusiformer is derived front the Greek 
word Phusikos, meaning "Natural. ") 

Jobbers and dealers -Watch for national and 
vertising and publicity on Phusiformer type 
eral territories still open for live jobbers and 

PATHÉ PHONOGRAPH & RADIO 
20 GRAND AVENUE, BROOKLYN, 
WESTFRN SALES OFFICE:: 533 South Wabash Ave., 

ER 

Trice 

$8.50 

local ad- 
"P." Sev- 

dealers. 

CORP., 
NEW YORK 

Chicago, III. 

MARCH, 1924 

rrIndustrial Inklings 

MANY manufacturers in the radio field 
1Vl are making rapid progress in the de- 
velopment of their merchandising efforts. 

In the majority of cases, the progress is 
being made by the manufacturers of sets, 
phones, loud speakers, etc., whose product is 

sufficiently bulky to permit of an impressive 
display. 

Manufacturers of small parts are handi- 
capped in displaying their products because 
of size, and ingenuity has to be exercised to 
impress the buying public as to the merits of 
goods that may be lost sight of in the prover- 
bial commercial haystack. 

The latest Eby stunt is the container 
pictured above, which combines the two vir- 
tues of displaying a small product and creat- 
ing sales through the suggestion of a com- 
plete set of marked parts to the man who is 
buying the material for a set. This is real 
selling. 

THE Belden Manufacturing Company 
has combined a circular letter and 

catalogue with a four -page fly, that ought 
to be an inspiration to other manufacturers 
of very small parts and accessories. The 
outstanding feature of this circular is a 
talk to the trade on "How to increase their 
counter profit." 

FRANK 
T. CHASE has joined the 

Zinke Company, as vice president in 
charge of merchandise. 

AS announced in "Continental News" 
and through printed announcement to 

the trade, and extensive advertising in the 
trade and national magazines, Continental 
Radio and Electrical Corporation have 
closed their retail store at 6 Warren Street 
and are devoting their entire energy to the 
expansion and building -up of their whole- 
sale business. The present main office at 
15 Warren Street is being enlarged and 
a carefully laid out show -room is being 
added. 

W ASHINGTON'S first radio show will 
be held in Convention Hall from 

March 19th to 26th. The show will be 
staged under the auspices of the Radio 
Merchants Association of Washington. 
Many of the popular features of the Chi- 
cago, New York, Philadelphia and Boston 
shows will be incorporated in the Washing- 
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KELLOGG RADIO PARTS 

EASerCo Wire to Mount 
to Solder 
to Tune 

No Fussing or Re- drilling, Just Mount und Solder 

They furnish every convenience for quick efficient 
assembly. And when connected -"O Boy!" 

Did you ever hear such volume and still so clear and 
distinct! 

That is the satisfaction of using Kellogg radio equip - 
ment-it puts the `Ray' in Radio. 

Join the group of "Happy Radio Fans." They are 
strong believers in quality, and Kellogg apparatus. 

USE -Is the Test 

KELLOGG SWITCHBOARD 
ti SUPPLY COMPANY 

1066 West Adams Street. CHICAGO a 
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Audio F. 
Type A6 

Ratio 5 to I 

Radio F. 
Types RI and IL: 

Radio & Audio FreQuency 

TRANSFORMERS 
"The 7/Ecot of a 

G o-o.á Rec.evreh " 

r,,,...., ,. ERFECT amplification is the boon 
you secure when you buy a Marle 
Transformer. Radio impulses are 
magnified to the uttermost limit 
without a sign of distortion. True 
over the widest range of frequen- 
cies. Special folders, showing the 
hookups for standard circuits, sent 
upon request. 

Write for hookups and Illustra - 
ted Folder TODAY! 

Your Dealer Sells Marie Trans- 
formers, or write to us for the 
names of the nearest Marte deal- 
er. 

MAPLE ENGINEERING CO. 
Orange New Jersey 

l 

6 ohms $1.50 
20 or 30 ohms 1.75 

CARTER 
VERNIER CONTROL RHEOSTAT 

t a r t e r Vernier Control 
Rheostat gives that close ad- 
justment so essential to suc- 
cessful broadcast reception, 
where stations operate on 

Write for catalog 

\cave lengths but a few 
meters apart. 
A Carter Vernier Control 
Rheostat will make your set 
much more selective. 

When writing to advertisers please mention THE 
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ton program. but they will be supplemented 
by unique "stunts" arranged by members 
of Congress and Government officials. 

One exhibit of marked historic value 
will be the $25,000 exhibit of the Radio. 
Corporation of America. Virtually all the 
important working committees for the show 
have been organized. Fred S. Lincoln, a 
prominent Washington business man is 
chairman of the general show committee. 
Alfred L. Stern is the director. Officers of 
the \Vashington Radio Dealers Association 
who are responsible for the show are 
William P. Boyer, president, Fred Huber, 
vice -president, and W. H. Schultz, secretary - 
treasurer. 

THE Strand Radio -Kraft Corporation 
has recently opened an exclusive studio 

at 635 Fultórt Street, Brooklyn. Prac- 
tically every well -known radio set is dem- 
onstrated daily, and their plan of selling 
radio on easy payments will no doubt 
please the populace of that Borough. 

THE Adams- Morgan Company, Upper 
Montclair, New Jersey, has a new 

Paragon booklet which presents their small 
parts in a comprehensive fashion. 

THE Howard Radio Company, Inc., 
Chicago, has put out a booklet that 

describes the Howard rheostat, potentiom- 
eter, multi -terminal receiver plug, and other 
radio essentials, in a way that enhances their 
importance. 

T HE IE Goldschmidt Corporation, 15 Will- 
iam Street, New York City, who are 

sole importers for United States and 
Canada of the N & K imported phones, 
appointed Mr. I larry E. Sherwin market- 
ing manager of their organization. 

Mr. Sherwin suas for many years asso- 
ciated with Robert Ingersoll & Brothers, 
both in this country and abroad in the 
merchandising of Ingersoll \Vatches. He 
was sales manager of the A. C. Gilbert 
Company of New Haven for many years 
and was particularly responsible for the 
distribution secured for the Polar Cub 
Electric Fan and other Polar Cub elec- 
trical specialty products. He recently com- 
pleted a contract for introducing the Bobo- 
link Phonograph Books for children, on 
which a national distribution was secured 
in less than six months time. 

CONVERSATION between Japan and 
WOR, Newark, New Jersey, was 

heard on a Dictogrand Loud Speaker in 
the laboratories of Howard Radio Com- 
pany. A statement of this remarkable feat 
was issued by Thomas L. Kennon, manager 
of the Howard Radio Company and an 
affidavit was signed by a notary public. 

THE Federal Telephone and Telegraph 
Company at Buffalo, New York, issues 

a monthly bulletin worthy of comment. 

OTHER catalogue -booklets of unques- 
tionable value to radio fans, are those 

published by the Newark Sunday Call, 
Newark, New Jersey, Progress Press, 
Union, South Carolina, and the Charles- 
ton Electrical Supply Co., Charleston. West 
Virginia. 
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Big Savings 
on 

sgo Laboratory Tested 
Radio Books 

Pick out the books you want and , Buy at these Rock Bottom Prices 

Here is the greatest list of radio books ever pre- 
sented. In this list are books that are known and 
used the world over. 
Our stock room is overcrowded -we must reduce 

BOOK AUTHOR 

Practical Wireless Telegraphy... E. E. Bucher 
Vacuum Tubes E E. Bucher 
Wireless Experimenter's Manual E. E. Bucher 

How to Pass U. S. Government 
Wireless Exams. E. E. Bucher 

Regular Claw 
Price No. 

$2.25 35 
2.25 35 
2.25 35 

.75 10 

How to Conduct a Radio Club E. E. Bucher .75 10 

Alexanderson System E. E. Bucher 1.25 18 

Radio Telephony A N. Goldsmith 2.50 37 

Practical Amateur Stations J A. White .75 10 

Sound Method of Learning Code. J. A. White .50 6 

Acquiring the Code Gordon .50 6 

Signal Corps Manual J A. White 2.25 30 

Practical Aviation J A. White 2.25 30 

Prepared Radio Measurements Batcher 2.00 30 

Modern Radio Operation J O. Smith 1.75 26 

Radio Inst. and Measurements 
Bureau of Standards 1.75 26 

Experimental Wireless Stations..... Edelman 3.00 45 

The Radio Pathfinder Ranger 1.50 20 

Elements of Radio Communication 
E. E. Stone 2.50 40 

Mast and Aerial Construction Ainsley .75 10 

Construction of Amateur Valve 
Stations Douglas .75 10 

Crystal Receivers for Broadcast 
Reception Harris .75 10 

Continuous Wave Wireless Telegraphy 
Eccles 8.00 120 

The Oscillation Valve ...Bangay 2.75 40 

Elementary Principles of Wireless -Part 1 

Bangay 1.75 25 

Your Broadcast Receiver Harris .75 10 

Standard Tables and Equations Hoyle 3.25 50 

Wireless Telegraphy and Telephony.Dowsett 3.50 55 

Thermionic Vacuum Tube Van De Bijl 5.00 80 

Thermionic Valve Fleming 5.00 80 

A. B. C. of Wireless Harris .30 .4 
Wireless Transmission of Photos Martin 2.00 30 

Telephony Without Wires Coursey 5.00 80 

Selected Studies in Elementary Physics.. Blake 2.00 30 

Pocketbook of Notes, Formulae, Etc Fleming 3.50 50 

Operation of Vacuum Tubes in Radio 
Brown .35 4 

Pocket Dictionary of Radio Ward 1.00 15 

How to Build Amateur Valve Sets... Coursey .75 10 

Practical Wireless Sets for All Harris .75 10 

Amateur's Book of Wireless Circuits 1.00 15 

the weight per square foot. This gives you the 
chance to buy these books at a tremendous saving. 
Take advantage of this opportunity to complete 
your radio library. 

BOOK AUTHOR 

Wireless Telephone -How It Works 

Regular 
Price 

Class 
No. 

Coursey $1.25 18 
Technical Instruction for Wireless 

Telegraphists ... Hawkshead and Dowsett 3.50 55 

Elgie's Weather Book Elgie 2.00 20 
Alternating Current Work Shore 2.00 25 
Oscillation Valve Penrose .50 7 

11A KW Ship Penrose .50 7 

Direct Current Penrose .50 7 

Auto -Time Morse System Perry .75 10 
Magnetism for Home Study Penrose 2.25 30 
Radio Directory and Call Book 1.00 . 12 

1923 Year Book of Wireless Tel. 
& Tel. (Cloth) 6.00 80 

1923 Year Book of Wireless Tel. 
& Tel. (Paper) 2.50 30 

Lessons in Wireless Telegraphy Morgan .35 3 

Operation of Wireless Telegraph 
Apparatus Cole .35 3 

Wireless Construction for Beginners.. Morgan .35 3 

Experimental Wireless Construction .. Morgan .35 3 

Home Made Electrical Apparatus 
Vol. 1 Powell .35 3 

Home Made Electrical Apparatus 
Vol. 2 Powell .35 3 

Home Made Electrical Apparatus 
Vol. 3 Powell .35 3 

Home Made Toy Motors Morgan .35 3 

HOW TO ORDER 
Select the books you want. Add their class numbers 

together -multiply by five-that's the price you pay. The 
saving is evident at a glance. This is a real opportunity. 

THE WIRELESS AGE 
Regular Price $2.50 a year -Class No. 45 

Postage outside U. S. 50 cents extra 
Include a year's subscription with your order, 

AND GET ANOTHER BARGAIN 

Send all orders to 

WIRELESS PRESS, Inc. 
326 Broadway New York City 
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Suptemacy Proven 6yTvelyTest 

HLKOSTAÏ 
THE SCIENTIFICALLY CORRECT 

RADIO RHEOSTAT 
Can You "TUNE IN" With Your Rheostat? rr HE Satisfaction of hearing DX stations you never heard before and of silent vacuum tube operation is yours when you install a FILL- KO -STAT in any hook-up, using any type of tube. 

It means an additional and important tuning unit -for FIL- KO -5TAT is more than a rheostat. Its critical con- trol, spread over four turns of the knob, enables you to "tune in" DX stations that no other control on your set will get. And what's more it eliminates tube reradiation through micrometer vernier adjustment of filament heat electronic flow). 
The or o dl be practically free of howls and squeals when everyone uses FILKOSTAT, the scientifically correct Radio i Rheostat. And eventually everyone will. Get your FILKOSTAT today at your Dealer. 

RADIO STORES CORPORATION 
Sole International Dutnbuton 

NEW YORK - CHICAGO - MINNEAPOLIS - LOS ANGELES 
CLEVELAND - ST LOUIS - OMAHA - SAN FRANCISCO 

HOME OFFICE. D'E! *AO. ere Wu, 
NEW YORK. N Y. 1 , 

`unconclifionaily 
C'j uarartfeeaL 
(1DX 

BY THE MAKERS 

21APR IS SU 5 C, RA 

FOR 
ALL 

TUBES 
7 

Face of Panel Mounting Jones Multi -Plugand Cable 
The Standard Radio Set Connector 
Either panel or binding ,oat mounting. 
Dues away with unsightly wires. 
Leaves set free from live wires when not in use. 
Several binding post ends can be connected to different sets -using one 

plug and cable connected to batteries, etc. 
Ideal for dealers -and experimenters. 
Prices, Multi -Plug and Cable Panel Mounting Type, $4.00. Binding 

Post type, complete, $5.00. 
Write for illustrated folder of Howard B. Jones Radio Products 

Howard B. Jones, 612 S. Canal St., Chicago, 111. 

When writing to advertisers 
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THE naine of the Precision Equipment 
Company has been changed to the 

Crosley Radio Corporation. An arrange- 
ment has been made whereby the business 
of the Crosley Manufacturing Company in 
its entirety has been taken over by the 
Crosley Radio Corporation. Many econ- 
omies will be effected in production, admin- 
istration management, effective as hereto- 
fore, with the same personnel in charge. 

The Crosley Radio Corporation now occu- 
pies three large plants in the city of Cin- 
cinnati including its own woodworking 
cabinet plant. A fourth plant, larger than 
the present three combined, has just been 
purchased for additional expansion. 

Information Desk 
I1S 1..bn R. Meagher 

A self- addressed envelope will as- 
sure a prompt reply to any queries 
on radio. 

Combining the Super With the Super 
M. V. inquires: "Would it be possible to 

combine both the super -regenerative and the 
super-heterodyne receivers into one P" 

Yes, indeed; we could make use of the 
short wave amplifying powers of the super - 
regenerative receiver by heterodyning our 
incoming energy and producing a beat note 
of 50 meters or less and passing this along 
to a suitably adjusted super- regenerative set. 
Here we would be using the super- hetero- 
dyne idea reversed in order to take advantage 
of the ability of the super- regenerative to 
amplify well at short wavelengths. 

The first WIRELESS AGE reader who gets 
this combination working properly will be 
awarded a free and complete assortment of 
bakelite wavelengths. 

The "Autoplex" Super -Regenerative 
Receiver 

.Y(r. R. P. V. Brudny of New York writes: 
"( have an Autoples receiver and am se- 
curing fairly good results with it. I have 
attempted to add an amplifier, but have not 
been able to secure as good results. Can 
you give me any dope on this receiver and 
how I may add the amplifier without caus- 
ing the set to cease working t" 

The autoplex is, of course, a modified 
super- regenerative receiver -at least the 
name is modified. For causing the tube to 
oscillate at radio frequencies, variometers 
are included in the plate and grid circuits. 
For the low frequency oscillation, a large 
honeycomb coil is in series with the grid 
while the phones or "speaker" or primary of 
the first audio frequency transformer serve 
as the corresponding plate inductance. The 
impedance of the latter must be high enough, 
depending upon the tube characteristics, the 
plate voltage and the value of the grid in- 
ductance to cause the low frequency oscil- 
lation. If anything is done to lower this 
impedance or throw it out of tune with the 
grid inductance, the tube will not oscillate 
at the low frequency. For this reason con- 
densers across the low frequency plate in- 
ductance are not advisable; and if the plate 
inductance is the phones and they are worn 
on the head, the extra capacity across them 
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CONTINENTAL 
"ArowYorks Leaeinq Raaio House" 

THE SYMBOL OF SERVICE 

Radiola III 

Radiola III and III -A 
Dealers! Big sales profits lie 
in the Radio Corporation's 
New Radiolas. The Radiola 
III and III -A are just the sets 
to sell the radio buyer of mod- 
erate means. 

These receivers will operate 
with any type of loud speaker 
producing very satisfactory 
results. 

Selling complete radio sets re- 
sults in worthwhile profits and 
a dependable business. 

Radiola III -A 

CONTINENTAL RADIO & ELECTRIC CORPN. 
15 Warren Street New York, U. S. A. 

130 Federal Standard 
Radio Parts offer the 
radio enthusiast a 
complete line of un- 
qualifiedly guaran- 
teed parts of the 
hest quality. 

fcÙ crat 
Standard RADI O Products 

jfrbtrat 
Standard Head Sets 

Professional expert radio operators, afloat 
and ashore, use Federal Head Sets because 
they're Federal Standard. 

Federal Standard means perfect construc- 
tion and utmost efficiency ; it means per- 
fectly matched pairs of phones that will get 
the utmost out of your Radio Set. 

Ask for genuine Federal Standard Head 
Sets -no better can be bought. 

Do not sacrifice the efficiency of your Radio 
Set by using cheaper Head Sets. 

3frbcral 'Telephone & 'telegraph QZampang 

Factory: BUFFALO, N. Y. 

BOSTON 

NEW YORK 
LONDON. ENGLAND 

PIII LADELPIIIA 
CIIICAGO PITTSBURGH 

BRIDGEBURG, CANADA 

SAN FRANCISCO 
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BAKELITE 

Federal and Bakelite 
"We hereby guarantee Federal Standard Radio Products to be free from all mechanical and elec- trical defects . . . . and agree to replace at our ex- pense, any unit or part which may prove defective." 

This Federal guarantee is typical of 
the confidence reposed in Bakelite 
by the manufacturers of radio parts. 
For they have found in Bakelite a material which successfully meets 
all of the requirements for Radio 
insulation. 
They have also found in Bakelite a 
combination of properties not pos- 
sessed by any ot her material prop- 
erties which permit its adaptation 

BAKELITE 
Condensite 
REDMANOL 

are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 

BAK ELITE 
CORPORATION 

to a wide range of manufactured 
articles in the radio industry. Me- 
chanical strength, permanence of 
color, indifference to climatic or 
weather conditions and its dura- 
bility under all conditions are only 
a few of the many valuable prop- 
erties of this unique "Material 
of a Thousand Uses." 
Write for a copy of our Radio 
Booklet A. 

Send for our Radio Map 
Enclose 10c. to cover mailing cost and we 
will send you a large Radio Map which lists 
the call letters, wave length and location of 
every broadcasting station in the world. 
Address Map Department. 

BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office, 636 West 22d Street 

THE MATERIAL OF A THOUSAND USES 

The Radio Business Needs You 
Positions Assured 

Never before has there been such a demand for trained radio -men. The man who really knows radio is always sure of a job. 
Our laboratory is fined with latest apparatus and under the super- vision of expert radio instructors. RADIO 

OPERATI NG- SALES -SERV ICE 
Send for Illustrated Booklet. 

Y. M. C. A. RADIO SCHOOL 
149 East 86th St. New York 

When writing to advertisers please mention 
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and from them to ground will have a simi- 
lar effect. Likewise, if an audio frequency 
transformer, the primary of which has ex- 
cessive distributed capacity is used, the tube 
will not oscillate at the low frequency. 

All of this means that using the low fre- 
quency output for the dual purpose is not 
reliable. It would be better to include a 
coil similar to that in the grid circuit in 
series with the plate variometer and the low 
frequency output -the latter would then be 
not at all critical. 

It may be seen that we could still further 
modify the already much modified, but little 
changed "super" by replacing the grid honey- 
comb coil with a pair of phones -and so on. 

Audio Frequency Howl 
Air. Irving II'iebl of Brooklyn, New York, 

writes: "I have a standard detector and two stage amplifier connected to a regenera- 
tive tuner; an 'A' battery potentiometer 
is used to regulate the 'B' battery voltage. 
Now when I have the slider of this poten- 
tiometer at any point other than either the 
negative or positive ends an audio frequency 
howl is produced that completely drowns out 
signals. The negative side of the 'B' bat- 
tery is connected to the slider. What is the 
cause and how may I eliminate the howl p Also, just what is the action of the poten- 
tiometer in this circuit!" 

From your description of the trouble we 
believe the howling is caused by the resis- 
tance coupling common to all three tubes 
when the slider of the potentiometer is ad- 
justed to include resistance between the neg- 
ative terminal of the "B" battery and either 
side of the filament. A large, 5 mid. fixed 
condenser shunted from the slider to one side 
of the filament will undoubtedly fix matters. 
Better still, use a separate detector plate bat- 
tery; bring its negative terminal to the po- 
tentiometer slider, but bring the negative ter- 
minal of the amplifier "B" battery to the 
positive side of the filament. 

About the action of the potentiometer; 
its purpose in this circuit is to serve as an 
adjustment of the detector plate voltage. 
Consider that the "B" battery in a simple 
detector circuit has a voltage value of 18; 
if the negative terminal of this battery goes 
to the negative side of the filament the ef- 
fective plate voltage will be 18. But if the 
negative "B" is connected to the positive 
"A," the effective plate voltage will be 18 
plus the voltage of the "A" battery; with 
the latter of 6 volts the plate voltage would 
he 24. By placing a potentiometer across the 
"A" battery and bringing the return lead of 
the "B" battery to the slider, any value be- 
tween 18 and 24 may be secured. 

Incidentally, as most detector tubes work 
best at about 18 volts, the detector plate 
battery should have a tap at 14 volts. 

In considering the action of the poten- 
tiometer one must remember the position 
of the rheostat in the filament circuit. If 
it is in the negative side the plate voltage 
is reduced below the "B" battery value to 
an amount equal to the drop across the 
rheostat (when the slider is at the negative 
side of resistance). This fact explains the 
action of the rheostats in a radio frequency 
amplifier because when they are adjusted the 
effect is similar to moving the slider of the 
potentiometer, and because of this, many 
people have erroneously been led to believe 
that adjustment of the R. F. filament current 
is necessary for good results. 
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HQMMELS experience quide -tfou 

/ -:= t !a 

Ill rgauizatioo a, one of the 
pioneer wholesale distributors of 
radio equipment. They have seen 
hundreds of retailers come and go. 
-they know from experience "what 
and when and how" dealers can best 
sell radio supplies and enjoy a satis- 
factory margin of profit. 

HOMMEL distributes only recog- 
nized nationally advertised apparatus 
that is guaranteed by the manufac- 
turer, -their dealer discounts are 
very liberal, -their stocks are always 
ample to take care of any require- 
ment, -they wholesale exclusively and 
do not compete with dealers by re- 
tailing. 

HOMMEL'S Dealer Service Depart- 
ment is maintained for your benefit, - 
their experience and advice will 
prove helpful to you in many ways, 
and this service is cheerfully given 
any time without charge. 

Get in touch with us to -day, write for the new HOMMEL encyclopedia, 246 -E -profit 
Gy HOMMEL'S experience -it is paying hundreds of other dealers, why not you? 

1MMLCß 
30-53/1- FERNANDO ST. PITTS6URGIi.PENN'A 

First Annual 

RADIO SHOW 
under the auspices 

of the 

RADIO MERCHANTS 
ASSOCIATION OF 
WASHINGTON, D. C. 

CONVENTION HALL 
(60,000 sq. ft. floor space) 

March 19th to 26th inc. 

FEATURING 

Startling Government Exhi- 
bits. -The First Public Ex- 
hibit of Radio Photography by 
C. Francis Jenkins, Inventor. 
-Many other late develop- 
ments. 

st 

See the Nation's Capital in the 
Grip of a Tremendous Epi- 

demic of "Radioitis." 
IND K 

(Address all inquiries to Alfred L. 

Stern, Director, Washington Radio 
Show, Suite 333, Star Building, 
Washington, D. C.) 

r 

Estdblishinga Jew horizon 
I' elk / 

0;11 

L-x 

RECEIVERS 
MA-15 

A 5the telescope widened 
our vision, so now the 

MU -RAD MA -15, a long 
range receiver, has multi- 
plied the plc,.sures of radio. 
To the MU -RAD qualities 
of sensitivity, easy opera- 
tion and selectivity, has been 
added long range reception 
with loud speaker volume. 

The circuit- detector. 
three stages of radio 
and two stages of 
audio frequency ampli- 
fication. 

Guaranteed Reception 
with 2 Foot Loop 

-1000 miles l- 
Write For Literature 

MIJ-RAD LABORATORIES.ING 
er,rnnv, Ase,rCnar'.iwAnn' 

--__-_- ;; 

....- _ 

. .^,,it,¡-..w4,iO;r,:.g-SS,XskL°1rr,.ckrsg°.ar.-1t!:Yr..caeW7t,rat.C:xPàat°:.o.-eet .....-.., 
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ONE 

CONTROL 
ONLY 

Makes it most 

simple 

to Operate 

BRISTOL 
SINGLE CONTROL 
RADIO RECEIVER 
(Non Regenerative) 
Using Grimes Inverse 
Duplex System 

SIMPLICITY OF OPERATION 
is the outstanding feature of 
this Receiving Set. One Con- 
trol Dial includes every adjust- 
ment. To tune in, turn this 
Dial. A station once located 
can always be brought in 
again at the same setting. 
NOT CONFINED TO LOCAL 
BROADCASTING -this four - 
tube set has power equal to 
six. Because the Grimes In- 
verse Duplex System utilizes 
the first two tubes for both 
Radio and Audio Amplifica- 
tion. 

FULLY EQUIPPED FOR LOUD SPEAKER -no addi- 
tional amplification is necessary -the patented Bristol 
One Stage Power Amplifier is incorporated as the last stage of amplification. 
ANTENNA OR LOOP -either may be used to suit 
conditions. 
SOLID MAHOGANY CASE with walnut finish encloses 
the complete Receiving Set. It is a beautiful piece of furniture fully in keeping with the most luxurious 
room. 
The Price -Bristol Single Control Radio Receiver, 
$ 190.00. 
Ask for copy of Bulletin 3013 -V describing this set. 
THE BRISTOL COMPANY WATERBURY, CONN. 

=:" HYTONE COLLAPSIBLE AERIAL 
:R ice` Just Out! New and Original! 

The most convenient aerial ever 
devised. Light weight. Portable. 

Highly efficient for all forms of indoor and out- . 

sc ` door Radio reception. Works on all Tube Sets. 
ADJUSTABLE TO LENGTHS FROM 5 TO 100 FEET 
Can be installed or taken down in a jiffy, at home 
or at CAMP. Avoid complaints from the landlord. 
Eliminates the use of a lightning arrester. 
Doesaway with loops. 

Saves Time, Worry and Money 
Price $2.00. At Your Dealer's or Direct from 
ELL ESS RADIO EXCHANGE. 49 Vesey St., N. Y. City 
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Tuning a Variometer Receiver 
R. V. K. writes: "I have a regenerative 

receiver composed of two variometers, a 
variocoupler and a UV -200 detector tube. 
A great deal of difficulty is had in tuning 
this set. Are there any suggestions which 
would enable me to master the controls P" 

It is possible to give pages and pages of 
operating suggestions, but whether or not 
they would enable you to master the controls 
is rather difficult to say. 

To start, it's well to realize the relative 
importance of each control and to have some 
knowledge of its action in the receiver. The 
grid variometer is first -let us call it in- 
stead the "wavelength selector" for that is 
its purpose -to choose the particular wave- 
length that is to be received. 

Next is the plate variometer or "regenera- 
tive control." This is the jigger that means 
so much in strength of signal, but which, if 
handled improperly, results in squealing and 
howling and terrible distorted reception. 

The other controls, the primary switch or 
switches, the coupling of the variocoupler 
and the rheostat knobs are secondary in im- 
portance. In general, they can be set and 
left in one position -at least do not bother 
with them till later. Set the coupling at a 
mid point between minimum and maximum 
-that is, so the planes of the rotor and 
stationary windings are at about 45 degrees. 
Fix the primary inductance switch to in- 
clude about 20 turns of wire between the 
aerial and the ground. Adjust the knob 
of the detector rheostat till the tube (UV- 
200) filament lights brightly, but not so 
much as to cause a "rushing" noise in the 
phones. 

Now, set the plate variometer anywhere 
and slowly move the wavelength selector un- 
til a station is heard ; center this control for 
maximum response and then move the re- 
generative control for best results. At the 
same time make slight readjustments of the 
wavelength selector. Thereafter for other 
stations, keep the wavelength and regenera- 
tive controls in step with each other ; sort 
of balancing the two for best results, remem- 
bering, however, that the wavelength se- 
lector and the regenerative controls have 
special purposes. That is to say, if the 
receiver is oscillating so that the carrier 
wave of stations can be heard, adjust the 
regenerative control. Do not bother the 
wavelength adjustment or the amplifier rheo- 
stats. 

We believe that merely thinking of the 
two main controls in terms of what they do 
rather than their technical description will 
go a long way in helping one to tune properly 
For instance, imagine t ailing the brake and 
throttle in an autom.oile by lengthy and 
technically descriptive names-one might 
"step on it" instead of stepping on the brake 
-and that wouldn't be so good -would it? 

Amateurs Shake Hands Across 
Atlantic 

(Continued from page 51) 

It is certain that reliable two -way 
communication would have been re- 
sumed on the following night had it 
not been for the fact that the atmos- 
pheric conditions were decidedly poor. 
There was plenty of static and noise. 
F8AB changed his wave length and 
apparently had trouble. His note was 
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A NEW PRODUCT 

The compact, panel mounted set is the established practice of 
today. It is no longer considered good design to construct a set 
that will operate over the entire commercial radio wave length 
range. The popular set is one designed particularly for broadcast 
reception. There are many circuits that may be used and the en- 
thusiastic radio man usually desires to try several at least. 

Standard, guaranteed parts designed particularly for the broad- 
casting band of wave lengths enable the experimenter to get the 
maximum results when new circuits are tried. The General Radio 
Company products with a decade of proven quality insure the re- 
sults you desire. 

TYPE 268 

VARIO COUPLER 
In order that General Radio products may be used throughout 

on your set a new vario coupler has been designed. This instru- 
ment is compact, rugged, has low losses, and a wide wave length 
range. The forms are of bakelite, not a substitute compound, the 
bearings are tight and very smooth running. The stator is pro- 
vided with a center tap. Like every other General Radio product 
it is fully guaranteed. 

PRICE - - $3.50 
Send for Bulletin 917 W 

GENERAL RADIO CO. 
Manufacturers of Electrical and Radio Laboratory Apparatus 

Massachusetts Avenue and Windsor Street 

CAMBRIDGE MASSACHUSETTS 
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Controlled Reception 

Furie out Local Interference 
The Accuratune is not a mere dial, but an actual micrometer tuning control ten times more efficient than various tuning devices. With any good con- denser, the Accuratune action is so precise that local stations can be tuned out completely, and sta- tion after station brought in that you never received before. 
Even a person with little knowledge of radio can easily tune a receiver with the precision and ac- curacy of a radio amateur. 
The Accuratune is designed for both coarse and fine tuning without the use of vernier attachments. Fits standard condenser shafts. 
This unusual tuning efficiency amply repays you for the slight addition in cost over ordinary dials. 

Price $3.50 

THE MYDAR RADIO COMPANY 
9 -A Campbell Street Newark, N. J. 

ACCURATUNE 
M I C R O M E T E R CONTROL 

Perfection Condensers 
Here is a line of condensers of 
real quality at a price that 
makes them the best buy on 
the market. 
Hard Rubber Metal Ends 
Ends Vernier Vernier 

43-Plate . .$4.00 43- Piste.. $3.75 
23- Plate.. 3.00 23- Plate.. 2.75 
11- Piste.. 2.50 11- Plate.. 2.40 

To The Trade 
Write Today for Prices and 

Discounts. 
Perfection Machine and Mfg. Works, 314 Market St., Newark, N. J. 
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I poor and his signals faded badly. Al- 
though a schedule had been arranged, 
he exchanged call with IMO at mid- 
night and that was all except that 
1BGF in Hartford was also listening 
and he managed to copy F8AB as did 
also 1XAM in South Manchester. 

Even the holiday did not keep the 
amateurs on either continent from mak- 
ing a third attempt and Thanksgiving 
night found Deloy and Schnell once 
more at their transmitters. This time 
F8AB was right on KDKA's short 
wave, about 103 meters, and he could 
be heard distinctly only when the 
broadcast station was fading out. 
1XAM succeeded in connecting with 
him twice and at 10:40 asked Deloy to 
change his wave length. However, he 
was not heard again. 

There is a strong opinion among 
A. R. R. L. officers that the short wave 
made the transoceanic accomplishment 
possible and that it might have been 
extremely difficult on a wave length of 
200 meters owing to the interference 
from other stations in this country. 

Design of Loop Antenna 
(Continued from page 38) 

reliable, however, and if used, the con- 
nections should be frequently in- 
spected to see that there is satisfactory 
contact. If the wires of the loop ter- 
minate at the lowest corner flexible 
connections can be dropped at that 
point to the set, with enough slack in 
the wire to permit the rotation of the 
loop for one revolution. 

In connecting a loop of the "plan &' 
type -figure la or 2a- always con- 
nect the wire from the outer edge to 
the portion of the circuit neare4t 
ground potential and the inner end of 
the loop to the grid. This precaution 
will insure a larger wave -length range, 
as the distributed capacity of the coil 
is materially reduced. There appears 
to be no advantage in conne: ting a 
"box" type loop in any particular way, 
as the same is more or less sym- 
metrical. 

Improve Your Set 
(Continued front page 57) 

arranging of the units and reduces the 
possibility of regeneration from cross 
leads running from the various units. 
This is very important. It is to be 
noted that in figure 9 the connections 
are very short. Maximum efficiency 
is obtained in this way. 

TUBES 
I have obtained best results by using 

the UV -200 tube as a detector and the 
new UV -201A tubes as amplifiers. 
Approximately the same volume of 
sound can be obtained with three 
WD -12 dry cell tubes. Instead of 
using dry cells to operate the tubes - 
because it was necessary to have the. 
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WHOLESALE DISTRIBUTORS 
FOR 

Radiolas and Radiotrons 
Radio Corporation of America 

Saks Dept., Suite 2066: 233 Broadway, New York 

District Saks Offices: 

10 South LaSalle St., Chicago, Ill. 433 California St., San Francisco, Cal. 

ILLINOIS 

Complete Radio Supplies 
LYONHEALY 

Visit Our Model Store 
245 So. Wabash Ave. Chicago 

TUSCOLA RADIO SUPPLY 
STATION 

Dependable Radio Apparatus 

TUSCOLA ILLINOIS 

MAINE 

ATLANTIC RADIO CO., Inc. 

.Complete Service 

it TEMPLE ST., PORTLAND, ME. 

MARYLAND 

JOS. M. ZAMO I SK I CO. 

tg NORTH LIBERTY STREET 
BALTIMORE, MARYLAND 

MASSACHUSETTS 

ATLANTIC RADIO CO., Inc. 

Complete 

727 Boylston St. 

Service 

Boston, Mass. 

MINNESOTA 

STERLING ELECTRIC 
COMPANY 

MINNEAPOLIS. MINN. 

MISSOURI 

WESTERN RADIO CO. 
Dependable Merchandise 

from 
Americas Greatest Manufacturers 

BALTIMORE AT FOURTEENTH 
KANSAS CITY, MO. 

NEW JERSEY 

NATIONAL LIGHT AND 
ELECTRIC COMPANY 

Co- operative Merchandisers 
289 -291 MARKET STREET 

NEWARK, N. J. 

RADIO DISTRIBUTING 
COMPANY 

Quaranteed Radio for Every Purpose 

8 WEST PARK STREET 
NEWARK. NEW JERSEY 

TRI -CITY ELECTRIC CO. 
52-56 Lafayette Street 

NEWARK, N. J. 

NEW YORK 

CONTINENTAL RADIO 
AND ELECTRIC CORP'N 
New York's Leading Radio House 

15 WARREN STREET 
NEW YORK 

alelt 
TIMES APPLIANCE CO., Inc. 

Approved Radio Merchandise 
Wholesale Only 

145 WEST 45th ST. NEW YORK 

LANDAY BROS. 
A Complete Stock of R. C. A. Merchan- 

dise Always on Hand 
31I Sixth Avenue, New York 

Retailed at the 7 Landay Stores 

DEALERS 
Here 

you will find the 
R. C. A. DISTRIBUTOR 

who can serve you best 
Tie up to him 

NORTH CAROLINA 

SOUTHERN RADIO CORP'N 
The South's Largest Exclusive 

Radio Company 
Located in 

"The Radio Center of the South.' 
CJ- IARLOTTE, N. C. 

OHIO 

TIC MILNOR ELECTRIC 
COMPANY 

Large Stocks -Quick 
tag GOVERNMENT SQUARE 

Service 

CINCINNATI, OHIO 

PENNSYLVANIA 

General Radio 
Corporation 
loth and Cherry Sts. 

Philadelphia 
Bob Penn Ave 

Pittsburgh 

Special Service to 
Dealers on RadioCor- 
paration of America 
Products. in Pasnsyl- 
venie, New Jersey, 
Delaware, Maryland, 
District of Columbia, 
Virginia and West 
Virginia 

elsDibifikjetIMEL& CO 

WHOLESALE EXCLUSIVELY 
!foramens Illustrated Encyclopedia of Radio 
Apparatus 235 E will be sent free to dealers. 

We sell to no others. 

PENN ELECTRICAL 
ENGINEERING CO. 

Westinghouse Agent Jobbers 

SCRANTON, PA. 

THE PHILADELPHIA ELECTRIC 

COMPANY SUPPLY DEPT. 

130-32 So. Eleventh St. 

Philadelphia 

WEST VIRGINIA 

CHARLESTON 
ELECTRICAL SUPPLY CO. 

Electrical Jobbers 

CHARLESTON, WEST VIRGINIA 
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HAd1OdQNE 
"The Voice of the Nation" 

NO LOOPS NO ANTENNA 
The 
radiator, and Dthrowing a 

operated 
fret of wire ion 

grounding 
floor. Noao outside antenna, or loop is necessary. Uses any standard tubes -dry cell or storage battery. Extremely selective. Simple to operate--only two controls. 

Stations within a radius of 2000 miles can be picked up on the loud speaker; any wavelength from 200 to 700 meters. 

Price $150.00 
Write for illustrated /older which describes the RADIODYNE in detail. 

WESTERN COIL & ELECTRICAL CO. 
316 5th Street Racine, Wisconsin 

RADIO PIN- MAP 
of United States. Canada and W.'t Indies with Iu dosed broadcasting booklet guide. 

SPOT STATIONS YOU HAVE HEARD WITH 
COLORED MAP -PINS. 

Map aloe. 22 In.. mounted on 
m 

Shows by colon all broadcasting cities, distance escale. relay and time divisions. Guide gives all call signal., locations. stations. wave lengths, ele.. separately by call signale and cities. Price complete, 55e. Map - Me , toc per doz. Any , ' l i e r At t o r d e , ler or direct. 

AMERICAN MAP CO. 
MAY MAKERS PUBLISHERS 

Mops of Every Des<ri ptlon 
WEST 42ND ST. Dept. M, NEW YORK 

GET 
WHEN 

YOUR 
YOU WANT IT 

STATION 
WITHOUT FISHING 

!%r 
....a 

Sl/!, 

r r:P: s 
y.,u. -, > ,,,t4,4 

STOP WASTING 
TIME ON SILENT 
STATIONS. SEND 
A QUARTER (NO 
STAMPS) FOR 
THE HANDY 
RADIO RECORD. 
CHANGEABLE 
DAILY RECORD 
A N D P E R M A 
NENT LOG IN 
ONE._ 

CAN BE USED ON ANY SET. 

SECURITY SALES CO. 
3051 MARCUS AVE. ST. LOUIS, MO. 

When writing to advertisers please mention THE WIRELESS AGE 

MARCH, 1924 

storage battery to operate the Western 
Electric Amplifier tubes -I used the arrangment described in figure 11. It 
is clearly shown that the WD -12 tubes 
were operated from one cell of the 
battery (2 volts) while the W. E. 
amplifier was operated from the three 
cells of the 6 -volt battery. When 
using the storage battery in this way 
do not use one cell at all times be- 
cause it will become discharged to a 
point which will be considerably lower 
than the other cells and it will not be 
possible to fully recharge it. Change 
cells often. In other words: Use the 
first cell for a while, then the middle 
cell and finally the last cell- repeating 
the process until the battery requires 
recharging to operate the power am- 
plifier. 

The two -volt battery will not dam- 
age the tubes if the rheostat is prop- 
erly operated. It will be found in most cases that it is only necessary to barely turn on the rheostats in order 
to obtain good results. Never use the rheostats past the "half in position. 

Colpitts' Push -Pull Circuit 
(Continued from page 35) 

horn for signals of an intensity that 
almost knocks the loud squealer from 
its resting place. Engineering ability 
and many hours of research are the necessary requisites in the planning 
and designing of an effective loud 
speaker. It is therefore impossible to get a five -dollar reproducer that will 
be in any way as good as the higher 
priced ones manufactured by reputable 
concerns. 

However, the best loud speakers on 
the market today do not give perfect 
reproduction. The loud speaker is practically the only unit in the radio art that has not been radically changed 
by some new invention. 'It still uses 
the principle of a magnetized iron core 
and diaphragm. Unless some one can 
discover a new principle in sound 
reproducers, perfect quality will not 
be obtainable from the receiving sys- 
tem. 
TUBE OVERLOADING AND ITS REMEDY 

Since the advent of the dry cell 
tubes, many of the radio fans have 
found their use very convenient. The 
advantage of employing them lies in 
being able to design a compact set without needing the cumbersome stor- 
age battery with its continual need for charging and keeping in order. The 
big disadvantage lies in not being able 
to obtain a very loud signal without 
getting distortion due to tube over- 
loading. Many of the fans are still 
clamoring for the loud signal as they 
are not satisfied with one of comfort- 
able intensity. 

To study the reason for distortion 
on a loud signal when using the dry 
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venal 

For Transmission 
or Reception ! 

'FRESHMAN SELECTIVE" 

MERCURY VARIABLE CONDENSER 

It has been conceded by the Foremost 
Radio Engineers that a Variable Con- 

denser with Mercury plates is the most 

efficient for fine adjustment and selec- 

tive tuning. Our engineers, after ex- 

haustive experiments and research 

work, have developed as Variable 
separated ibleCon- denser with Mercury p 

by heavy Mica dielectric. It is the 

ONLY VARIABLE CONDENSER 
the plates of which actually vary in 

area -AN ENGINEERING FEAT 
NEVER ACCOMPLISHED BE- 
FORE. 

No Leakage 
Absolutely quiet 

No plate vibration 
Will stand 5000 volts 

Compact and attractive 
Plates cannot collect dirt 

Cannot become short circuited 

.0003 m. f. (equivalent to IT plate) ALL $5 

.0005 m. f. (equivalent to 23 pistol Tepee 7 

.001 m. f. (equivalent to 43 plate) 

At your dealer. otherwise send purchase 
price and you will be supplied pateald. 

Ark your dealer or write for our f ree diagrams 
of Neutrodyne. Trl -Flee and other circuits. 

Las. Freshman o.Inc. 
o Condenser ducts 

loe SEVENTH AVE. NEW YORK 
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i 

RADIO _ 
s CRYSTAL 

En fire Surface Sensitive 
The Recognized Standard Crystal 

Rectifier 
Used all Over The World 

Hundreds of Thousands of Satisfied Users. 

Rusonite Has Revolutionized Crystal Radio 

Reception. 
THE PERFECT SYNTHETIC CRYSTAL" 

Guaranteed 
Price mounted SOC 

RUSONITE CATWHISKER 14K. GOLD 

Su persensip'i :will not oxidize 
Price So 

Order from your dealer or direct from 
ßasoaris PPrnod Ñct CoÑpvoration 

THE MEGOHMETER 
Designed by engineers to test "PRE- 
CISION" RESISTANCES. Accu- 
rately measures any resistance between 

.02 megohms (20,000 ohms and 12 

megohms (12,000,000 ohms). 

Absolute Accuracy 
in 

RESISTANCE UNITS 
Means Better Results in Reception 

A good resistance unit must be correct and 

constant in value, and therefore silent in 

operation. PRECISION RESISTANCB 
UNITS meet these demands of the exacting 

radio man who knows that the use of a 

calibrated FIXED resistance of proper value 

eliminates one unnecessary control and pro- 

duces pure tone reception. 
PRECISION UNITS, which are strictly 

hand made and individually calibrated are 

constructed with elements of fixed resistance. 

After the moisture is removed they are 

mounted and hermetically sealed in a glass 

tube. Final inspection is then made and 

each unit tested. 
PRECISION RESISTANCE UNITS are 

made in a wide assortment of values. 

See them at your dealer's or write for 
descriptive folder and price list. 

DAVEN RADIO COMPANY 
Radio Resistor Specialists 

9 Campbell Street Newark, N. J. 

Know what they are doing in 
Europe - Read 

The WIRELESS 
WORLD and 
Radio Review 

Published monthly -0.00 per year 

Keep in touch with the latest 
developments on the other side 

Send order. to 

WIRELESS PRESS, INC. 
326 BROADWAY N. Y. 

BUNNELL'S 
Best Place for Complete Radio Sets 

or Parts. We handle only reliable, high 

grade goods. Satisfaction guaranteed. 

Send stamp for new and complete 

No. 29 general catalogue just off the 

press. Address Dept. 45W. 

J. H. BUNNELL 86 CO. 
32 Park Place New York 

(Between Broadway and Church St.) 

An Easy Way to Cut Out Interference 

Add a FERBEND WAVE TRAP to Your Set 

HAVE YOU BEEN DOUBLE -CROSSED? 

An Entertaining Program 
Brr -rr -rr ? ! 

Another Station Spoiled Again I 

How many times have you been disappointed 
when listening to your favorite station or 
some especially good program because some 

other station interfered and drowned it out? 
Provoking isn't it? It is no longer neces- 

sary to be bothered with this continual an- 

noyance. The FERBEND WAVE TRAP 
tunes out any interfering station. It makes 
your set highly selective and allows you to 
hear stations that would otherwise be lost 
entirely. 
Radio fans all over the country are taking to 
this easy inexpensive way of putting of put- 
ting their fingers on the stations they want - 
the stations they enjoy. Hundreds of users 
report very gratifying results. We have hun- 
dreds of unsolicited testimonials. Equip your 
set with a FERBEND WAVE TRAP and 
stop being double -crossed by some innocent 
but offensive station. The FERBEND WAVE 
TRAP is mounted on formica panel in ma- 
hogany finished cabinet 6x5x6. Beware of 
imitations. 

FERBEND ELECTRIC CO., 18 E. S. 

.SEND NO MONEY 
Just your name and address; and pay Post- 
man $6.00 (plus postage) for the unmounted 
or $8.50 (plus postage) for the mounted 
Wave Trap. If you prefer, send cash in full 
with order and we will ship postage prepaid. 
You take no risk, so order today. 

Any Night is "Si lent Night "with a FERBEND 

FERBENIb 
TRADE 

V / ./M 
PATENT APPLIED MR 

WATER ST., CHICAGO, ILL. 
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A new world of entertainment 
-when the radio battery is fully 
charged ready to receive choice 
programs. So it's up to you to 
keep the battery full -powered with 
the Tungar. It recharges the stor- 
age battery overnight from the 
house current. 
The Tungar is equally good for 
your radio or auto battery-saves 

111 
money on every charge. The re- 
suit is longer battery life and more 
"pep" -plus convenience. 
Sold by Electrical, Auto -accessory 
and Radio dealers. 

Tungar is one of 
the many scientific 
achievements con- 
tributed by the G -E 
Research Laborato- 
ries toward the won- 
derful development of 
electricity in America. 
Tungar Battery Charger op- 
ratcson AltemanngCurrent. 
Paces, east f the Rockies 
(ho cycle Outfits)-o ampere 
complete. 5t8.00; 5 ampere 
complete, Safi no. Special 
attachment for charging a or 
04 cell ' B" Storage Barre," 
$3.00. Special attachment for 
charging 2 or t'olt A" 
Storage Battery Eras. Both 
attachments fiteitherTungar. 

Tu n a REG U 5 PAT OFF. 

BATTERY RGER) 
Tungar -a registered trade mark -is found only 
On the genuine. Look for it on the name plate. 

Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 

GENERAL ELECTRIC 
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cell tube, it is necessary to refer to figure 3 which is the characteristic 
curve of this type of tube. 

When the dry cell vacuum tube is normally operated as an amplifier on 
90 volts plate battery it requires a 
negative voltage of 4/ volts in order 
to bring the pivot point "0" at the 
center of the straight portion of the characteristic curve. This gives a D.C. 
plate current of 2 milliamperes. A 
loud speaker signal of fair intensity 
requires a current through the 
loud speaker of about .8 milliampere. 
The voltage impressed on the grid to 
produce this change is 2/ volts. As 
seen from the curve. the grid swinging 2/ volts each side from tt0'r will pro- 
duce an equal plate current change of 
.8 milliampere on each side of "O" as 
in "A,'r figure 4. However, in order 
to produce a good loud signal, a plate 
current change of about 2 milliam- 
peres is required through the loud 
speaker. To produce this change, a 
voltage of 5/ volts must be impressed 
on the grid. But due to the character- 
istic of the curve, 5/ volts impressed 
on the grid to the left of "0" will 
produce a plate current change of only 
1.6 milliamperes with a 2 milliampere 
change when the grid swings 5/ volts 
to the right. This unequal change in 
plate current causes distortion as in 
1;," figure 4. Additional distortion 

is also obtained due to the fact that, 
when the grid swings 5/ volts to the 
right of tt0," it becomes charged 1 
volt positive, causing it to draw cur- 
rent. The effect of this is to flatten 
the upper peaks of the waves. The 
above results clearly indicate that a 
dry cell tube is not designed for a very 
loud signal as forcing or overloading 
the tube will cause distortion. The 
Radio Corporation of America empha- 
sizes this point in the circular issued 
with each dry cell tube. 

However, distortionless amplifica- 
tion can be obtained by using two 
tubes in a special arrangement. This 
arrangement is known as the "push - 
pull" circuit and was invented by Col - 
pitts of the Western Electric Corn - 

4IFS pany. The circuit is shown in figure 
1. There are two special transformers 
used. The input transformer has two 
secondaries while the output trans- 
former has two primaries. 

Distortion is eliminated in the 
"push -pull" circuit in two ways. First, 
each tube takes only half of the input 
load. If a voltage of 5/ volts is im- 
pressed on the secondary of the input 
transformer, each tube will have but 2/ volts impressed on the grid. This 
will cause the grids to operate on the 
straight portion of the characteristic 
curve and no distortion will, occur. As 
the plate of each tube is connected to 
a primary winding of the output trans- 
former where both are coupled to a 

mon secondary, the total energy in , 
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PREMIER 
DOUBLE 

DISCONNECT 

"POTENTIOMETER" 
,Trade Slnrk. 

One outstanding feature is for Double circuit breaker, 
which automatically disconnects A and ealaaa B battery circuits. that positively eliminating .i battery drain las heretofore present In all Poten- tiometers I and at prevent- ing accidental burning n ing out of tubes isith 

absolutely 
attery voltage. 

Genuine Nichrome wire wound. Bakelite base. Slicer etched dial. Price. 250 ohm, 52.50; 500 ohm, 53.00. 
Our Free Bulletin No. 92 give complete litt of Premier Staab part, prima right. Ask your dealer. 

prrmirr Elprtrir Jompany 
31109 RAVENSW00D AVE. CHICAGO 

when 

CATALOG E19 -100 
PAGES 
FREE 

Latest Reflex and Neutro Dyne Circuits 
EVERYTHING IN RADIO 
One of the largest complete stocks in the 
world. 40 diagrams of latest Hookups. 

DEALERS ALL OVER THE U.S. 
Making btrre profta handling our auppViee. 24 -houe service. Goode shipped game day order received. 

WHOLESALE RADIO DISTRIBUTORS 
Dept. U 6 West 14th St. Kansas City, Me. Corn 
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Understand Radio 
An Introduction to Radio 

rirfi-r:" rf. Ì r rr- , !r!'..a 
ri1 

rA 2 Voltures 
3r/sx5 Inches 

Flexible 
Leather Cover 

Fully Illustrated 
96 Pages In 
Each Book 

Price 2 Volumes 

$1.00 

s 

For the Whole Family 

In Two Volumes -Handy Pocket Size 

FREE TO YOU 

We want you to know "TILE WIRELESS 
AGE (America's oldest radio magazine) and 

our laboratory tested text books. TO GET 

ACQUAINTED we offer you this fine little 

set of books ABSOLUTELY FREE with one 

year's subscription to "THE WIRELESS 
AGE." $2.50 A YEAR (Outside U. S., 50c 

extra). SAVE A DOLLAR. 

ANSWERS YOUR QUESTIONS -Every novice in radio 

always asks the same questions: What is a radio wave? 

How is it made? How long does it take to get to me 

from the broadcasting station? Is there any difference 

between the dot and dash waves and the music waves? 

What is a condenser for? What is a variometer? What 

is the difference between a variocoupler and a loose 

coupler? How are the ear phones made? What does the 

crystal detector do? How does a vacuum tube work? 

What is the grid leak for? Is there any danger that my 

antenna will be struck by lightning? How can I tune my 

set to get the loudest signals? What is the difference 

between radio frequency and audio frequency? What is a 

potentiometer for and how does it differ from a rheostat? 

And scores of other questions. All are answered in this 

book. 
Make no mistake. This is a non -technical book. All 

who can read. English can understand it. Funny how hard 

it is for an expert to talk shop so everyone can under- 

stand -there are a number of good technical books, but 

this is the best book we have ever seen of the hardest 

kind to do well. 

An introduction to Radio. That is just what it is. Mr. 

(Miss or Mrs.) Reader, we take great pleasure in intro- 

ducing Radio. After a few hours you can meet the other 

members of the family and talk radio with them as you 

can't now. 

If you were sailing for France you would study an ele- 

mentary text book on the French language -here is your 

book for your trip to radio land, the most fascinating 

country ever discovered by modern science. Explore it 

knowingly, as thousands are now doing, with a receiving 

set and "An Introduction to Radio." 

WIRELESS PRESS, Inc. 
326 Broadway 

NEW YORK 

What's In Them? 
VOLUME 1 

An Introduction to Radio 
Radio Telephony 

The Various Instruments Used in Radio Trans- 
mitting and Receiving Outfits 

VOLUME 2 

Technical Terms Explained 
How to 'Set up Receiving Outfits 

Primer of the Vacuum Tube 
How to Set up Radio Transmitters 

International Morse Code and Conventional 
Signals 

ORDER BLANK 

WIRELESS PRESS, INC.. Date 

326 Broadway, New York. 

I enclose $ Enter my subscription to 

"The Wireless Age" for one year and send me 

free a set of "An Introduction to Radio." I also 

want extra sets for Christmas presents. 

Name 

Street 

City 

State 

ENew Subscriber I am now an AGE 

subscriber 
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Not claims 
just facts! 

THORDAR$ON 

SUPER 

TRANSFORMER 

AUDIO 
FREQUENCY 

3 TO I. RATIO 54.00 

6 TO 1 $4.50 

Every manufacturer claims that his product is the "hest" in the world. But the quality of scientific apparatus is not a matter of claims and opinions. but of facts. CUTTING & WASHINGTON 
KENNEDY ZENITH 

are names that rank supreme in the receiving set world. The superiority of their apparatus does not depend on opinion, but is the result of careful con- struction and scientific selection of parts. All three use the Thordarson Super Audio Frequency Amplifying Transformer, for, after exhaustive tests, it was found to be most in keeping with the high quality of their sets. 

AMATEURS -Read This 
MacMillan, preparing for his North Pole expedition, sought the most efficient and durable radio equipment obtainable. His engineers specified Thordarson transmission equipment beçause Thordarson can be relied upon for serviceable distant transmission. 
When selecting your apparatus bear in mind the choice of these experts. 

ORDARSON ELECTRIC M Ft. co. 
CHICAGO ILLINOIS 

Learn theCode atHomewiththe Omnigraph 
do the "heel l.sten 7 lie pmmproph will teaching" THE OMN !CRAP H Autamatlo Transmitter gril 

teach you both nie Wireless and Morse Codes - right In your ewe home -- quickly. easily and in 
extensively. Connected slth Burner. Buzzer and 
Phone or Sounder, It will send you unlimited mes UM, at any speed, from 5 to 50 words a intente. 
THE OMNIGRAPH is not an experiment. For 
more than 15 years It has been sold all seer the world with money back gourantes. THE OMNI. 
GRAPH Is used by mental Depts. of the U. R. (rort. -In fact, the Dept. of Commerce uses THE OMNIGRAPH to test all a licanta applying for 
a Radio license. THE OMNIGRAPH has been 
uecessfully adopted by the leading Unirerslties, 

Colleges and Radio Schools. 
Send fer FREE Catalog describing three models, 

$14 to 330. DO IT TODAY. 
THE OMNIGRAPH MFG. CO. 

1GB Hudson St. New York City 
Code -you are missing most of the fun If you own a Radio Phone set and don't know the 

\ \'hen writing to advertisers please 

the secondary will be the product of 
the energy of the primaries. 

The second reason for using the 
"push- pull" circuit is that the funda- 
mental waves through the output 
transformer are additive and any 
harmonics present in each primary 
will be out of phase, therefore neutral- 
izing each other in the secondary. As 
harmonics cause distortion, further 
advantage is gained by the use of the 
"push- pull" circuit. 

The input and output transformers 
for this circuit are already available 
on the market. Care should be taken 
in purchasing an output transformer 
with a secondary that has an imped- 
ance equal to that of the loud speaker. 
I f the secondary winding has a low 
impedance, then a step -up transformer 
mist be used as shown in figure 1A. 

Should any one find it difficult to 
secure these transformers, standard 
audio frequency transformers may be 
used as shown in figure 5 and prac- 
tically the same results will be obtained. 

A Radio Operator Sees the 
World 

(Continued from page 331 

come is greater than that of a man 
ashore receiving twice that amount. 
And ten to one the man ashore has not 
had as pleasant work nor the oppor- 
tunities for self- improvement that 
radio operators have. 
WHAT DOES THE OPERATOR'S JOB 

COMPRISE 
Beyond the primary task of sending 

and receiving, the up -keep of the ap- 
paratus is a very important part of the 
radio operator's work. To be a real 
man at the business he must know, not 
only the theory, but the practical work- 
ing of each part. It must be kept in 
good running order the same as any 
other mechanical or electrical machin- 
ery so as to get the best results and 
prevent undue deterioration. 

To gain attention and prove his 
worth he must have his set clean and 
in perfect order at the time of inspec- 
tion. There are some operators who 
run along for a year without a cent of 
expense needed on their ships. 

This is all very easy to the man 
who: first, is not simply fascinated, 
but has a real liking for radio ; second, 
has studied it, mastered it and con- 
tinues to study; third, has the intui- 
tion and ambition to apply his knowl- 
edge, and fourth, is not averse to 
taking off his uniform and getting his 
hands dirty. The job of radio oper- 
ator is only for full -blooded young 
Americans who are ready to give to 
the job their full purpose and unstinted 
devotion. 

The real purpose of radio aboard 
ships is the protection of life and prop- 
erty. It follows then that the set must 

mention THE WIRELESS AGE 

www.americanradiohistory.com

www.americanradiohistory.com


MARCH, 1924 

The choice of foremost 
Engineers 

for over 17 years. 
Sold by 
all dealers 

TT -- NILJCCLJU7 
JK,Etm PROTECTOR. 

Approved by the National 
Board of Fire Underwriters 

,Ask ,oui nsuranceAgent 

tI L. S. BRACH MFG. CO., O 

Ncwarlt- w 

[etalinNaste ror 01.01 
<a 

Handy Ta.bes 
Every Electrical 
Connection Needs 

solderall for perfect Reception. 
gho Only Convenient Metal Solder 

3,000 - MILE RADIO 
TRESCO 

REGENERATIVE RECEIVER 
Licensed under Armstrong U. S. Patent No. 

1113149. For resale to amateurs only. 30 

customers report receiving Scotland during 

Radio Week. A complete 3,000.mile Armstrong 

Regenerative Tuner for $25. 
dry eaitewithpany 

make bulb, WDII or 12, Y 

bulb, batterie l a a 37e e phones, 
Complete t50 

etc. 
Wf .7V 

Circulars free. This set received the 
ional Chicago American 

E S C O 
of $350. priie 

TRI- CITYRADE ISUa ECTRICAL 
SUPPLY CO, 

Boa 

THE WIRELESS AGE 

The Tube's the Thing ! 

I proved MYERS TUBES 
Guarantee Perfect Reception 

Hear without noise or tube hiss with Meyers Tubes. They 

give much greater amplification ; are perfect Detectors and 

Oscillators. They add 50% to the efficiency of your be- 

cause they reduce interference. 
Volts - 

TWO TYPES: Myers Dry Battery Tube 214 $5.00 
Vt Ampere. Myers Universal operates on either 3 Dry 

Cells or storage batteries. 
extra 

$5.00 
quipment needed. 

Y for mount - 

See that you get the New Improved Myers Tubes. You will 

know them by the Silver Coating. Others 
purchase 

not guaranteed. 

At our 
price and you millkbensupplied Posttpaid. 

Sole Manufacturers 

B. yers o. Ltd. 
jado `Vauum 7úbes 

240 Craig Street west Montreal, Canada 

HEATH'S Radiant Condensers 
Established as Standard 
The Electrical "resting Lab- 

oratories of New York, have 

rated Heath Condensers at high- 

est efficiency -"negligible series 

resistance ". The secret is in the 

Heath process of stamping and 

tempering plates so that they are 

PERMANENTLY FLAT. 
Unique Vernier 

Separate geared 
adjustment re- 
duced ordinary ` e 

vernier tuning 
to infinite fine- 
ness- 
Write for rlluetittef 
nearest and name of 

nearest Radiant C 
Ueal 

LIST PRICES 
Vernier 

All including ris" 
dial 25. 1 

Plate 85.00. Plate 
$5.50. 5 Plate e6.10 
Jobbers and Dealers 
Write Immediately for rsltlbn 

HEATH RADIO & ELEC. MFG. CO. 

203 First Street Newark, N. J. 

EMPIRE 
OILED TUBING 

Real Radio Sets of today -the kind that 

last long and work best -are insulated with 

genuine Empire Oiled Tubing. 

MICA INSULATOR CO. 
68 Church St. 542 So. Dearborn St. 

New York Chicago 

Works: Schenectady, N. Y. 2030.F 

D.L Xe 
Contact 

Na-ald DeLuie 
No. 400 

NA-ALp 
OE LUXE SOCKET 

The laminated phosphor became 
De 

Lure 
contacts 

Socket 
the 
press $ áy en 

both the ends and 
tube 

sides 
be D ngs. keeping the our - 

fan clean and Insuring Blear 
reception. 
Moulded of genuine Bakelite. 
NI socket expresses the eery 
highest quality in appearance 
and workmanship. 
Write for -Why Bakelite 

Socket" for further ,aete. 

Alden Manufacturing Company 

Lea and in the rld..k 
Springfield. Mass. 

Dent. A 52 Willow Street. 

Distortionless Amplification is Assured If 

You Specify NEW YORK Distortionless 

Audio Transformers. 
Do not be satisfied with something 

claimed to be "just as good." They are 

universally recognized for their marvelous 

amplification, purity of tone and ability to 

produce uniformly perfect results with 

any style of standard tube. PRICE $4.00. 

fE. and worth it. 

Our Variometers, Couplers, mica fixed Condensers, and 

Variable Grid Leaks are real precision instruments. 

NEW YORK COIL COMPANY 
PEARL STREET NEW YORK CITY, 

Pacific Coast- MARSHANK SALES CO., 1240 S. Main St., Los Angeles, Cal. 
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IF YOU 711waNT 
ATRA]1JSFO1LET 

"that makes it clear when you're near" 
USE A JEFFERSON 
"to bring them in just as clear from afar" 
USE A JEFFERSON 
"that has just the right characteristics to meet your particular requirement -two radio -six audio frequency" 

USE A JEFFERSON 
"that is made by a company who have specialized in this field for more than a generation" 

USE A JEFFERSON 
The Name JEFFERSON is Known Wher- ever Transformers are used. 

You are invited to write our Radio Engineering Department for amplifica- tion data. Attractive descriptive litera- ture is also available. This service 
is gratis. 

JEFFERSON ELECTRIC MFG. CO. 
431 S. Green St., Chicago 

NO MORE 

CABINETS 

JUST APPLY 
FLAT MAHOG- 
ANY OR PLATE 
GLASS COVERS 
TO THE NEW 

"IT'S A FRAME UP" 

CAST ALUMINUM FRAMES 

FOR YOUR RADIO SET 
MAKE IT RIGID and STRONG 

NO SHORT CIRCUITS 
BROKEN WIRES 

Q ui nby 
Radio Frames 

NO WARPING 
SPRINGING 

(PATENT APPLIED FOR) 

SIZE "A" for panels 7" high, 
each . $0.85 

SIZE "B" for panels 5" high, 
each 85 

QUINBY RADIO CONSTRUCTION 

COMPANY 

Subway Bu,ld,ng 
587 West 181st Street NEW YORK 

lohen writing to advertisers please mention THE 

always be keyed up to the highest state 
of efficiency and ready for use at a 
moment's notice. The operator must 
know how to adjust the set so as to 
immediately obtain the maximum of 
power and the broadcast wave. 

When life and property is not in 
jeopardy, radio is used in connection 
with government matters, such as the 
reception and transmission of hydro - 
graphic information, weather reports 
and government traffic. Next in order 
are messages pertaining to the move- 
ments of the ship, the cargo or the 
captain's official business. Later come 
personal messages of passengers or 
members of the crew. 

It is plain, therefore, that the radio 
operator's work is of great importance. 
Upon him rests a heavy responsibility ; 

first, a responsibility for thousands of 
dollars worth of equipment; second, 
the much larger responsibility involved 
in handling efficiently a traffic upon 
which may depend big business trans- 
actions, national affairs and precious 
human lives. 

Radio Breaks Arctic Silence 
(Continued from page 28) 

The receiver is a three- circuit re- 
generative tuner, "Paragon" type 
RA -10, with a detector and two steps 
of audio-frequency amplification only 
being used, the receiving tubes being 
of the standard type and using a stor- 
age battery for heating the filaments. 

Many false reports have been circu- 
lated about the Bowdoin. One was 
to the effect that the expedition was in 
peril. This was quickly denied, how- 
ever, by the schooner's operator upon 
being advised of the report. 

The first instance of radio forgery is 
believed to have been a case where 
some unknown person, impersonating 
Captain MacMillan, spoke into a radio 
telephone transmitter. The message 
was picked up by a Philadelphia 
banker, who believed he was hearing 
the radio station of the expedition. 
As the Bowdoin carries only a tele- 
graph transmitter and has no appa- 
ratus aboard for the transmission of 
voice, this was of course impossible. 

Donald Mix has assuredly lived up 
to his previous good radio record. 
Aboard his ship several records have 
been made. A message was tele- 
graphed by him eleven degrees from 
the North Pole to an amateur station 
in Honolulu, Hawaii, and an answer 
received. In addition to this through 
Operator Mix's skill, music broadcast 
from Glasgow, Scotland, has been 
picked up and enjoyed by the crew of 
his ship. Winter may have other rec- 
ords in store which will astound the 
radio world. 
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"RED- HEADS" 11 

HERCa what we say about "Red -He Ws -they' e 

EXTRA- ORDINARY radio receivers. We believe 

they're the beat re- 
(elvers on the mar- 
ket today. Superla- 
tives are easy to W 
and hard to back up. 
Here's how we back 
up ours. WE GUAR- 
ANTEE that you'll 
Ilk Red - Heads." 
You lake no risk In 
buying them. Well 
refund your money 
plus postage if you 
don't agree with us 
after trial. 

Red - Heads" are 
the lowest priced. 
high- grade. alumin- 
um ba receivers 
on the market. Nine 
year. of receiver es- 
Perience are behind 

MODEL "F" $6. 
with coord00andhmhead v 
band: aluminum back 

brown-red ear cape: small. light -weight: 

eequlaitely seuitiee and fine -toned. 

"RED- HEAD" Jr. $x,00 
Complete 2000 -Ohm set 

of new design a re- 
markable production 

Sewc1915 with the game workmanship and ggar- 

P 
ante u on our standard Bedel 

Rolm-yew THE GUARANTEE 
.Iter your money back if after 7 days' trial you're 

t a ̂ a to not satisfied that 'Red- Heads" ass the 
céwron BERT receivers on the market ails price. 

r0.o,.,e 

The NEWMAN STERN Co. 
«el.arer ra Dept. RD. E. 1216 Street. 

he Saturn 
"Above the Ordinary" 
RADIO PRODUCTS 

Automatic Plug 
Nothing to take apart. lord Pries 

terminals inserted, instantly gripped,'"t 
a touch on the lever, instantly re-,$1 
leases. Each Saturn Plug sealed 
to protect you. Guaranteed. 

Perfect Jack 
Crowfoot offset and solder and flux on 

blades all ready for soldering. Best mate- 

rials- Spring German silver blades, rounded 
corner brackets of nickle- plated brass, and 

sterling silver contact pointe. Quality 
throughout. 

LIST PRICES 
Ne. 1 Single circuit. Open 500. 

No. 2 Single Circuit. Closed SSa 

No. 5 Double Circuit. Closed 70e. 

Ne. 1 Single Filament control 75e. 

No. S Double Filament control 80s, 

Writ. for Folder 

The SATURN Mfg. & Sales Co. 
48 Beekman Street 

New York, N. Y. 
tt, 
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"EVERYTONE" °rt 
GUARANTEED 

RADIO HEADSET 
-two pairs of phones for and 

what 
you're 

would 
pay 

sacrificing quality. 
The "Everytone" is an improved type 

of headset, combining clear reception, 
comfort and long, satisfactory service. 

No. 40 Universal Plug 
IMPROVED 50c 

Connection of cord tips has been simplified - 
you just insert the tips and clamp the shells 

together to obtain a sure gripping contact. 

Polarity is marked on connectors and all metal 

parts are satin nickel finished. 

WRITE FOR CATALOG W-3 

PACENT ELECTRIC CO., Inc. 
22 PARK PLACE NEW YORK 

Pacent 
RADIO ESSENTIALS 

Here's your opportunity. Radio needs 
you. Win success in this fascinating field. 

Trained men in demand at highest salaries. 
Learn at home, in your spare time. 

Be a Radio Expert 
I will train You quickly and easily. to design, 

netroeo.mestall, operate. repair. maintain, a 

11 all forme of Rad apparatus. By aewmethode 

are the most euceesefnl m eauteare. Learn Marro 

$1,800 to $10,000 a Year 

FREEWonderful, 
home- eonetroetion, tube 

receiving set, of latent design. 

Writefor "Radio Peet*" free. Engineer mohauPt. 

Dept u6/E1Retrieae. 
gAAv, Chlesg 

S9 

with PLUG 
Sec EXTRA 

New and Enlarged Edition 

HOW TO PASS U. S. GOVERNMENT WIRELESS LICENSE EXAMINATIONS 
3 

By Elmer E. Bucher 317 Question. and Answers 
page 

Np 73k 

WIRELESS PRESS, Inc. 326 Broadway 

,` 

0I 

0 
` 
!0 

01ii 

Y 

`I 
l,0 

0. 

RIa 

AIR SPACE 

WIRE 

The Paragon Variometer No. 60 
reduces dielectric losses to the minimum. It is the first vario- 

meter to combine coils surrounded by air with the mechanical 

strength necessary in such an instrument. It has no equal in 

the radio field. 
Both stator and rotor forms are of polished moulded 

n which 
lashed black, mouldlde 

Condensite, each having 24 narrow raised ribs upon 

are supported, thus practically surrounding them with air. 

This design, the result of eight years' experience, meets the 

rigid electrical requirements of PARAGON Receivers and fulfills 

the high mechanical standards of PARAGON parts. Price $5.00. 

Write for illustrated catalog of Paragon Radio Parts 

ADAMS -MORGAN CO., 8 Alvin Avenue,Upper Montclair,N.J. 

ON 
Ree [. Ort. 

RADIO PRODUCTS 
.`«u.aiil 

I 

lu'ü 
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Iß4dio Co. Gr. ChícapQSA 

Your search for or quality ends here! 
The high quality of the Howard Radio Products is not a matter of "chance." Howard Radio merchandise is manufac- tured with extreme care and precision -by persistent efforts applied to the minutest details. 

HOWARD 
When ou ask Y your radio man for a Howard 
Product you are getting the best. Your search 
for quality Radio Merchandise is ended, for Iloward Products carry the guarantee of satis- 
iactory performance. 

STANDARD RHEOSTAT 
This Rheostat kites perfect satisfaction under constant see 
rice Special heat resistant 
base and knob. Fits all tubes 
-6r%. 25 and 40 ohm...81.10 
Our new Rheostat with ape- dal dial Is now ready -It re- 
quires but one hole for mount- 
ing. 6 %. 25 and 40 ohm with 
epeelai dial $1.20 
Also mado sslth micrometer 
attachment. 

MOW ARD 

Discounts to lobbing MULTI TERMINAL PLUG 
& Electrical Trades. A posulse ronneeunn for all 

andarti ro.leer termite's. A 2c stomp brings our booklet 
,t 
tuts Instantly. Does away with 
.dl difficulties. 5trchanlally 
and electrically perfect. Ac 

tmodates up to 6 pala st 

RADIO CO. INC. "°nes 
aeries, Parane'. or 

erre. -parsllel eon nrctlans. 
4248 N. Western Ave. 

IUIU Terodoal tireelver Chicago Plug 
$2.00 

HOWARD 

VACUUM TUBES 
In Wireless Communication 

By ELMER E. BUCHER 
The best text book on the market devoted solely 
to the various applications of the Oscillation Valve 

Price, see page 73 
THE WIRELESS PRESS, INC. 

326 Broadway New York 

ruroarnl 

BINDING POSTS OF QUALITY 
With TOPS That 
DON'T COME OFF 

IHaan Sergeant 

Curnm.tntl, 

ENGRAVED TOP POSTS FURNISHED 
In All Popular Markings 

llanufoctstrers, Lubbers and Dealers look upon the EBY line as the best in America 
l+ulnrdiale Deliveries 

H. H. EBY MANUFACTURING COMPANY Philadelphia, Pa. 
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811110 'R1;PRODU CT10N 

LOUD SPEAKER 

Music and Speech 
Reborn 

EVERYWHERE ac- 
claimed the most satis- 

factory radio reproducer. 
Your own ears will reveal 
this superiority. 

At all Good Deal- 
ers. Complete 

Write for Booklet "C" 
Atlas Loud Speaker Unit 
With phonograph coup- 
ling $13.50 
Without phonograph 
coupling $1 2.50 

°25 

Sole Canadian DiatrtbWors 
The Marconi Wireless Tetgrvph Company 
of Canada, Limited, Montreal, Canada 

MULTIPLE ELECTRIC 
PRODUCTS CO., Inc. 

Makers or 
Mono TIME -LAG FUSES Multiple 

2 Orange St. Newark, N. J. 
District Offices at 

Chicago, Baltimore, Philadelphia, Boston. 
Pittsburgh, Atlanta, Charleston, Detroit, 

Hansa. City, St. Louis, Louisville. 
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¡III 191 ¡I RADIO ANTENNA 

mesamtmoso..smixxxit 

THE WIRELESS 

COPPERWELD ANTENNA WIRE 

IN CARTONS 

"The Ideal Radio Antenna" 

Strongest Most Efficient Best 

COPPERWELD LEAD -IN AND 

GROUND WIRE IN CARTONS 

I Strong - Efficient Durable- Inconspicuous 

Has the Underwriters' OK 

AGE 

25, 50 & 100 n. per earth 

100, 150 & 200 n. per carton 

The construction directions and Underwriters' regulations on the carton answer all questions 

SAVE TIME - BUY IT IN CARTONS 

New York, N. Y. 

30 Cheat' Street 

)t 

COppERWELD" 
MADE EXCLUSIVELY BY THE COPPER CLAD STEEL COMPANY 

Francisco, Calif. 
Chicago, Illinois 

Rankin, Pa. 403 Rialto Building 

Braddock Post Office 
129 S. Jefferson Street 

Practical Wireless Telegraphy 
By Elmer E. Bucher 

More than 90,000 copies of this book have been sold -y f 1 t I r 

copy is ready to be shipped. 

Price, See page 73 

WIRELESS PRESS 
YORK 

BROADWAY 
NEW 

I0II010III0II 011011 II P-V- II D III p II 

STANDARD 
OF 

EXCELLENCE 
for audio amplification 

With all tubes -In all stages 

Improve 
your set 
with an 

AmerTran 

Send for 
Circular 
No. 1005 

Its flattop distortionless amplification curve the tube constant -the amplification is approxi 

assures a pure tone rendering of the full mately 
S 

times 
turn 

tube constant. 
constntPrice $7. Ask 

musical cale. 

in 
It amplifies one 

of the ecurve, 
30 to 40 

chargesEcollectal 
Dealer; or, sent carriage 

American Transformer Company, 179 Emmet St., Newark, N.J. 
Designers and builders of radio transformers for over 22 years 

0110110110101110110110111 
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FAN TEFL 

Ba lite 
PATENTS 

Batlery Charger COIL eV r f 

has no vibrators, bulbs or moving 

parts and is entirely noiseless 

The Fansteel Balkite Battery Charger 

for Radio "A" Batteries [6 volt] is an 

entirely new type of rectifier, based 

on the 
rare metal developed for and for this 

purpose.It is entirely noiseless.lt can- 

not deteriorate through use or disuse. 

It has nothing to replace, adjust, or 

get out of order. It cannot discharge 

or short circuit the battery, and re- 

quires no attention other than an oc- 

casional filling with distilled water. 

It will not overcharge,and cannot fail 

to operate when connected to the bat- 

tery and line current. It is unaffected 

by temperature or fluctuations in line 

current. It is simple, efficient, and in- 

destructible except through abuse. 

If your dealer can't supply you, 
sent direct on receipt of price. 

Price, 1$18 3ss.so Wed of 
else Rockies 

Fansteel Products Co., Inc. 
Dept.3 -B North Chicago, ilíinois 

Dealers arsdJobbers: The Fansteel Balkite Banery 

Charger does away with 
meni troubles. Write for literature 

complaints 
and discounts. 

THE ARMSTRONG 
SUPER- REGENERATIVE 

CIRCUIT 
By GEORGE J. ELTZ, Jr., E. E., 

A. I. E. E. 

Complete description of each 

of Three Circuits Invented by 

MAJOR E. H. ARMSTRONG 

52 Pages -21 Photos and Hook ups 

Price, See page 73 

Wireless Press, Inc. 
326 Broadway New York 
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THE WIRELESS AGE 

"ESCO" MARK 
GENERATORS MOTORS DYNAMOTORS MOTOR - GENERATORS STAND SUPREME IN WIRELESS FIELD 

BATTERY CHARGER 
Many sizes -with or without 

Panels 

This Special 4 
Unit Set made 
for \Vis. Dept. of 
Markets -the lar- 
gest broadcasting 
station in exist. 
ence. A 10 H. P. 
Motor -two 1000 
V., 2000 W. Gen- 
erators to operate 
in series, p r o- 
during 2 0 0 0 V. 
and 4000 W. and 
.ne 12 V. 2000 
W. Filament Cur- 
rent Generator. 

Send for bulle- 
tin 237A listing 
over 200 combina - 
nuns. We design 
and develop 
Special Apparatus 
for Special Pur. tri t5. 

DYNAMOTOR 
Sizes to fit all requirements 

Sold by l'rineipal Dealers Everywhere 

ELECTRIC SPECIALTY COMPANY 
231 SOUTH STREET STAMFORD, CONN., U. S. Pioneer in Developing High Voltage Apparatus 

A. 

Pacent 
Duoplug 
Retail Price $1.00 

Prizes and Cash 
fo r 

Hustling Boys 
This Plug is only one of the many prizes you 
can earn by securing only one subscription to 

Ainenea) F $rote 
4ithopbone viom 

WIRELESS AGE 
(Bigger Prizes, too, for more subscriptions) 

Write today for full particulars if you 
ss, realize the chance you have to make 

good as our representative in your 
's territory. , 

, 
CO 

QtC ` 
s `, 

CASH 
for you if you 

prefer it. 

MARCH, 1924 

l'.\TTERN No. 95 

RADIO 
TEST SET 

Q This radio set has been designed 
to meet the demands coming to 
us from serious experimenters, 
manufacturers and dealers in 
radio equipment and supplies, for 
a complete radio testing outfit. 

11 While the various ranges of 
readings permit making practi- 
cally every test necessary in con- 
nection with radio receiving sets, 
it has been particularly designed 
for the taking of characteristic 
curves on vacuum tubes, the only 
extra equipment required being 
the batteries. 

Il The several instruments, any of 
which may be used independent- 
ly, include an 0 -1.2 filament am- 
meter, an 0-6 filament voltmeter, 
an 0 -120 plate voltmeter, an 0 -10 
plate milliammeter and an 10 -0 -10 
grid voltmeter. 
Complete with instructions 

Price, $75.00 
Send for Circular 

ORDER FROM DEALER 
Jewell Electrical Instrument Co. 
1650 Walnut St. Chicago 

ÑA p 
DE LUXE DIALS 

When ph i graph ears Ent a_ they wars square bona 
without ornamentation. Like- 
wise the Ent dIab-turnsd 
out In a laboratory-had hard 
Weight lines for shape. Beau - 
V h later development. Na- 
ald dials have soft, graceful 
lines wMch make them were 
Pleasing to the eye. They 
lead In both beauty and qual- 
ity. They have the right grip 
for delicate, exact tuning. 
Alden Manufacturing Company 
Largest makers of Radio sock 
On and dials In the world. 

Springfield. Mass. 
Dept. A 52 Willow Street. 

Ne. 3003 --4 s la. 
35t.. 3 for $1.00 

When writing to advertisers please mention THE WIRELESS AGE 
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!-Iffrfi 

It stands all 
kinds of abuse 

This incomparable radio 
panel material never changes 
its shape or super- resistant 
qualities. It cannot warp, 

swell, melt, shrink or split. It 

is absolutely unaffected by 

water, oil, steam, heat, cold, 

solvents, high voltage ozone 
or any weather condition. 

Bakelite 
dilecto 

(A Laminated Phenolic 
Condensation Material) 

Makers of the highest type 
radio apparatus are partial to 

panels of Bakelite -Dilecto. 
Builders of home -made sets, 

too, use this material to 

achieve surpassing re s u l t s. 

Tremendously tough, yet not 
hard to machine. Dealers will 

show you how to get it cut 

and drilled. 

THE CONTINENTAL FIBRE CO. 

Factory: Newark, Delaware 

Service on Bakelite- Dilecto (also Contin- 

ental. Bakelite, Contee, Conte: and Val. 
tankard Fibre) from: 

NEW YORK CHICAGO 
Woolworth Building Wrigley Bldg. 

301 F fth BAve. 
SAN 

F 
O 

reeman St 

LOS ANGELES SEATTLE 
307 S. Hill St. 1041 Sixth Ave., So. 

Offices and Agents Throughout the World 

True Running Bearings 
for the Lasting Accuracy of 

U. S. TOOL 
CONDENSERS 

AN automobile is easy to steer and 

wears out tires the least, when 

its wheels run true. U. S. Tool Con- 

densers are lastingly accurate and turn 

easier for the same reason-Precise 
bearings. To be absolutely sure that 

your condensers are right in every de- 

tail, insist upon U.S. Tool Condensers. 

A new condenser for any one pur- 

chased that is unsatisfactory, for any 

reason whatever. That's a BUY ! 

Perfect Insulation of LAMINATED 
CONDENSITE C E L O R O N End 

Plates. 
Iprite for Booklet! 

U. S. Tool Co., Inc. 
113 Mechanic St., Newark, N. J. 

Goglielmo Marconi, as he appears today. 

Signor Marconi is Honorary Chairman 
of the Radio Institute of America 

Train for the big 
Jobs in Radio 

mall Ads of Big Interest 
Space in this department costs only 65 cents a line 

Minimum space 7 lines Payable in advance 

MAKE $100 WEEKLY In Spare Time. Sell 

ing sets. Two sales weekly pays $100 profit. No RADIO the public wants -long distance radio receiv- 

ing 
DIO eENERATORSCha Chargers 

Volt, 100 
50 -High 

rado 
investment, ni canvassing. of Coles 

Speed 
M SPECIALTIES CO., to Sets. A Penna. 

g made 
investment, in one month. Representatives teed Motors -Motor -Generator Sets. All Sizes. 

wanted t once. 
today 

This 
beforea your 

sweeping the 
is gone 

try--write today 

OZARKA, INC.. 854 Washington Blvd., Chicago. 

When writing to advertisers please mention THE WIRELESS AGE 

There are big radio jobs wait- 

ing. Over 6,000 operators 
have already graduated 
from the Radio Institute of 
America. But the radio in- 

dustry is just in its infancy. 
There are more demands for 

operators than there are 
trained men to meet the de- 

mand. 
Conducted by the Radio Cor- 
poration of America, the 
Radio Institute offers the 
soundest instruction and the 
most logical means of em- 

ployment after graduation. 
Write for information cone 

cerning our classes. 

Home Study Courses 
Conducted from New York City. 
Full instruction for those who 
cannot attend the San Francisco 
resident school. 

A. Complete Home Study Course. 
From beginnings of magnetism 

code and commercial 
practice. e Prepares you for U. S. 

operator's license. 

Advanced Home Study Course. 
For the advanced radio student 
and experienced amateur. Spec- 

ializes in C. W., I. C. W., tele- 
phone and radio measurements. 

Send the coupon for full information 

B. 

Radio Instit 
Institute) 

ute of America 
(formerly Marconi 

Established 1909 

Western District Resident School 

New Call Bldg., New Montgomey St. 

San Francisco, Cal. 

HOME STUDY DIVISION 
326 Broadway, New York City 

Indicate by across X the course you are interested in: 

Radio Institute of America, 
. 326 Broadway, New 

Please send me full information about 

radio opportunities today, and your 

COMPLETE RADIO COURSE 

ADVANCED RADIO COURSE 

Name 
Address 
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A phone us a FIBERTONE 
makes a beauti- ful musical In- trument. 

the highest tonal 
quality undisturbed 
by either metallic 
noises or distortion is best obtainable with a fiber horn. This one factor is 
the for Fibertoné s popularity. 
And the low price for such fineness 
is a sensation of the radio world. 
The beautiful crystalline finish of the Fibertone fits it for any place where 
the finer things of the home are 
seen. 
If your dealer cannot supply you, 
write direct. 

FIBER PRODUCTS COMPANY 
36 Orange St., Bloomfield, N. J. 

Every Question 
ANSWERED 

for only $1 

1.c . S. JUST OUT RADIO 514 PAGES 
HANDBOOK Compiled by 

HARRY F. DART, 
B.S.E.E. 

Is- 

Formerly with th. 
W Electric Co., 
sad U S. Army Is- 

of Rdi. 
Techsicully edited by 

F. H. Doss, 

NO MORE need you turn from book to book, 
hoping to find what you want. It is all here, 

in 614 pages crammed full of every possible 
radio detail. Written in plain language. by engi- 
neers for laymen. 20,000 sold. 

IT EXPLAINS: Electrical terms 
and circuits, antennas, batteries, 
generators and motors, electron 
(vacuum) tubes, every receiving 
hook -up, radio and audio frequency 
amplification, broadcast and com- 
mercial transmitters and receivers, 
super- regeneration, codes, license 
rules. Many other features. 

Send Si to -day and get this S14 -page 1. C. S. Radio 
Handbook -the biggest value in radio to -day. 

International Correspondence Schools 
Box 6024. Scranton. Penna. 

1 the. 51 
1 a'. SIrhe,lll., mlii st -Ipaid 

IC 
1 understood that If I um ma entirely satisfied I 

roar return this book within live Joys and you I 
1 will refund sly money. 
1 

I Name 

1 

L Addre., 

THE WIRELESS AGE MARCH, 1924 

Advertisers' Index 
-o- 

ENGRAVO is a new product recently 
perfected. It is a transfer engraving that 
cannot be detected from the genuine once 
it is placed upon the panel. If directions 
are followed carefully, ENGRAVO be- 
comes a permanent fixture on your set. 

Put up in packages containing enough 
engravings for practically every known 
radio circuit, including neutrodyne. 

Insist on ENGRAVO and do not accept 
worthless substitutes. ENGRAVO is re- 
ceiving national advertising. Price 50c. 
Packed in attractive packages. 

D.afers and jobber, writ. for discount. ., r on 

CHERINCTON RADIO INDUSTRIES 
Room 535 Monadnock Bldg., Chicago 

PALL MALL PRODUCTS 
Pall Mall 180° Vari -O- 
Coupler -150 -700 meters 
compact wonderful tuner 
-wound with green silk 
wire, "a coupler that 
makes a good set better." 
Price $2.00. Ask for our 
new catalog and price list. 

ESSEX MFG. CO. 
117 Mulberry St., Newark, N. J. t n 

LOUD 
SPEAKER 

$18.50 

L 

HEAD 
SET 

$4.50 

42OyACFOryr E 
KING OFALL 

y 
A complete loud 
speaker of superior 
qualities. Will repro- 
duce music or speech 
with no distortion. 

No extra batteries re- 
quired. Will operate 
at one or more stages 
of amplification. 

Comes complete with 
6 foot cord. 24" high 
-14" bell -Crystaline 
Finish. 

Loud Speaker Unit with special 
phonograph attachment $8.00. Can 
be attached to any horn or phono- 
graph arm. 
We are the makers of the "Royal - 
fone' King of All headset at $4.50. 

Royal Electrical Laboratories 
Newark, N. J. Dept. WA 

ar,s,a p 

When writing to advertisers 
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Alden Mfg. Co 87. 98 
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Bel -Como lb 
Brach ?Its. Co ,. L. F. sT 
Braude., C.. Inc. b 
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Bunnell & Co., J. H. t3 1 
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C Radio Co. 72 
Cherington Radio Industries g4 
Continental Fibre Co.. The g3 
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Duren Radio Co. 83 
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Eby 31íg. Co.. H. H 90 
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Il..ex Mfg. Co. 94 
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Friedlander- Kopple Radio Service 95 
Freshman Co., Inc. Chas. 93 
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General Radio Co. 79 
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Hummel & Co. , Ludwig 77 
Ilowt Radio Co., Inc. 90 

International Correspondence Schools 9{ 

I 

tl 
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Kellogg Switch and Supply Co. 71 
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Premier Electric Co. 99 

Quinby Radio Const. Co W 

Radio Corporation of America Fourth Corer 
Radio Corporation of America Distributors 81 
Radio SInrrlunts Assoc. of Washington. D. C 77 
Radio Institute of America 98 
Radio Stores Corp., Inc. 74 
Royal Electric. Laboratories N 
Rusonito Products Corporation $3 

Saturn Mfg. & Sales Co., Inc. 89 
Security Sala Co 82 
Shaw Insulator Co. 8 

Signal Electric Mtg. Co. eT 
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Teem Tri -City Radio Ele,. Supply Co. 87 
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Y-DE-CO Radio Nita. Co. 91 
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Try This Perfected Loop 
AT OUR EXPENSE 
Selective- Directional 

Reduces reradiation and interference. 
Extremely compact. Entirely enclosed 
by Bakelite shields. Send a postal, 
specifying the type you want to try. 
The money you pay the postman may 
be refunded any time during 
the 10 days you try it out. 
Keep it only if it satisfies. 
Write the postal NOW!! 

Typa A -737 (300 -700 meten) 6 foehn mluare- 
non- directional 610 

Type A -7236 (175 -1000 meter.) 6 Inches square 
-non -direct tonal $12 

Type 0.2537 (300 -700 meten) 16 Inches square- 
dl rem unnal 620 

Type BL -2520 1200- 16.000 maten) with honey - 
mb colt maunting, 16 Inches square-diree- 

tlone) 825 
Send for Bulletin M -102 

V -DE -CO RADIO MFG. CO. 
Dept. W. Asbury Park. N. J. 

THE WIRELESS AGE 

"Seven Features 
for I - l 

Seven Dollars" Il I 

i ` 
J 

li 
THE 1L_ J 

II 
"WEL- GILT" lr 

I 

I Id 

HORN I 1 

l 

1. Delivers ALL the Sound. 11 L--J 
Strong, Durable Non Absorbing. 

( 1E_, 
2. and - 

3. Crystalline Finish in Mahogany. fl 
ins. Diameter. I I ( 4. Height 20 ins. Bell 10 

Vibration. 5. No Metal to Cause If I 

6. Fits Any Loud Speaker Unit. 
7. Money-Back Guarantee. II 1 

Sole Distributors I I 

FRIEDLANDER -KOPPLE LI I l 

RADIO SERVICE 
I I 

149 Church Street New York 
Telephone, Barclay 9337 -4919 Il 

LEARN THE CODE 
Get all the fun there is to be had from your wireless set. 

Learn to read the dots and dashes and double your pleasure. 

The Marconi -Victor Records 
provide the ideal instruction 

SIX DOUBLE FACED RECORDS - TWELVE LESSONS 
From the alphabet to press and code work. Actual oper- 
ating conditions reproduced. Satisfaction guaranteed. 

WIRELESS PRESS, Ince 

Price $5.00 per set 
326 Broadway, New York 

The Wireless 
Experimenters' 

Manual 
By ELMER E. BUCHER 

Complete information regarding 
construction, details of receivers 
and transmitters. 

Price, See Page 73 

WIRELESS PRESS 
326 Broadway New York 

WALNART 
Inductance Switch $100 

One to ten points, only one hole 
to drill. 

Numbered Bakelite Dial. 
Positive Contact. 
Smooth operating. 
Solder Terminals. 
Simple to mount. 

Both of these Instru- 
ments have genuine 

l'ondenelte Cela ron 
nags. The perfect 

Im irlertrlc Imulation. 
Licensed under Bake- 

lite patente.) 

Send 
for 
Felder 
Walnart 
Radio 
Product 

Variar) Gild Resistance 

Increases life of bat- 
teries, clears up sig- 
nais, lasts a life time. 
Varies from zero to 
six meg. 

WALNART E IC MFC. CA 

1249 W. Van Buren St., Dept.506, Chicago. 
In Canada, Wright Radio Co., 
Overbrook, Ottawa, Canada. 

1Vhen writing to advertisers please mention THE WIRELESS AGE 
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Amateur Radio Stations of the United States 
Supplementary List brought 

First District 
ARK Bobet( I;1- les 62 Pleasant St. Saco. Maine ARI, John L 1,11..53 Garfield St. Springfield. Mrs. ART Leon G. S. Wood. It. F. D. No. 1. Box 8. 

Lone 11 Road. Mas. AOI Harry A. Leia'lee. Jr.. 36 NorthhSt. Saco. Mains AEO Alfred L. MkEntee I Strhm St . L)n, Mass. AFY Henn H. Nyman.. 213 N'est st.. Gardner, Mass. ABA George O. Dexter, Jr., 
76 AIT Carroll F. Pott le Congress St., Belfast. Me. AKtS' Charlet 1i. N'IIe. 
407 Huntington Me.. Boston, Slar. ALK Raymund C. Cotton Hiram, Maine ANV Ronald L. Dickson, 

39 Piedmont St.. Worcester. Mass. AON Frank A. Itemleres, 

AOP Theodore Parker. X2:1 East s St re Fitchburg, Maas. AOT Louis ('. Gre o....47 Mess. Ave_ Boston, Mass. A l'W Percival E. Marx 
152 Alin Eliot L. Johnson.lt3 

aO 
Owen St.. Hartford, C nn. AQJ Malcolm J. MarIundd. 

AIM Philip A. Lyon. 59 SeSmnd St., Nexiert, R. I. ATA Julius Dolton'. 96 French St., Everett. Slave. At'O %Tallaem N. Adam. 

A L'U Ernest A. M193r,NIlitmanm 
St., 
r Whitman. Mass. 

ACT Joseph J. Dante. . Marne lark. Bantam. Conn. AVG Edmund B. Moore. 
Litchfield 

t 
Springfield. Vt. Franc'. B. Patrick, 1 lodarSt.. Newport. R. I. A XI. Francis J. Noonan. 

Si Bay Vier Ave Lynn. Mus. AXQ Benson C. Chase. 

AXE Clrenro Herbert. 27 Orange( St.Nantucket. amfrd. Conn. AYX Bldurd B. ''hase West 11a1.Iwln. Me. ATO Edward J. Roche. 19 Edward St., St. Ahans. Vt. BAC Arthur L. Connery, 9 Spring St . Salem Maas. IIAL Oscar J. Cabana. 
253 Sledun'r St.. I.tuminster, Mass. BAU George V. K 'lleen. 

424 Britain 
BDE Albert L. B onn. ' _11 Water r St. 'lliallowell. Me. BUG Elmer R. Damon. 49 RovItury St., Keene. N. H. 1(1)11 William II. Goodell. Jr.. 
BD! Frederle L. Steele. JrYlaln `t T mwortht N.SH. 10 IIf1N I.onn E. 'taker. 39 II 1 St., Everett. Stoss. 45 IMP Tonto .1. Johnson. 

Box 
141114 Eli Lurie. 21 Sea Foam At-e.. 

St., 
Winthrop. rop. StW. 25 !IDS Gustave E. Anderson. 

Cos Putnam St., E. Boston, Sias. 10 BD{W Elwin H. Humer. 
72 Brigham t New k George E. Cruick hunk, 29 Hale st ,. Barre. V 1tts 

Vt. 40 BEd Orel E. Dal les ..301 Main St., Rockland. Ste. In BEG Frederick E. Byron. 318 Summer St.. Lynn. Stoss. 10 11E/! Venom S. Allen Nain St, Warwick, H. 1. 10 ilEO Leslie Zimmerman. 
30 Whittlesey St , New Haven, Conn. 20 BI' Nentn Technical tilgh ti4xad. 

BIT Ernest ('. Augsten, 
Nex lonrlile. Mau. 250 

111) Malcolm Bruce, 75 Court rt St'. Plymouth, Saes. 100 11011 N'. Robert I4resser, 

BOS Arthur T. Huvey11 t 74 Wo Iclllf S ml Boston. Maas. 10 BUF Carl R. Ronnqulst 
1090 Y0'aahIng101I St.. 0. Braintree. Sirs. 10 BZQ William E. Woodbury. 

42 Crescent St.. Waltham. Mass. 10 DA ilarold A. Johnson. 

PW Leslie J. ''lark 
45 Broad 

liuz 203, Durham. N. H. 10 RI7 Herbert A. Richardson. 
106 Hewlett St., Rosllndale, Mass. 20 RI. Norman S. Morris. 
47 asant 

TN' Arthur G. Wood. 1595 Beacon tSt.'iBrookline, Mau. 10 UD Charles E. Jeffrey, Jr 
725 Commonwealth Are , Nextnn Centre. Mass. 30 

CHANGES OP ADDRESS 
ASA Henry E Seeteeee 

Box 211. 
t ,v tlRldt , 

PC Henry F. Rand 10 Atlantic St 
Lynn 

Mau. SI' Sarkis M. Zanrlan.11tl Slags. Ale , Arlington. Ilan. EX R. H. Fowler Box III, Easton Centro, Maine 

up -to -date from February WIRELESS AGE 
J t !.1' 41 i,e,t June.. ..1U. Hlercker St., Newark, N. J. CKY Harold Van WinkIe 255 Edgeeombe Are., N. Y. C. 2 SZ Leoneed S. Insklp. Iteneselrr Poly. Inst.. Troy. N. Y. 10 2 Bi'W Joseph Rutledge, 209 Watdmng Are., Montclair. N. J. 10 3 ADO Charles IL McIntyre, 2815 UurtdUeu Road, 

3 ADS! Ernest H. Hobbs. 757 Christer Ate.. 
Brooklyn. N. Y. 

Se 3 BT Edward J. J. Rooney. 8746 11215 
enecissU, N. Y. 

3 BI' Salvatore Bruno, 10215 97th Ave.,hÑoodhavven. N. Y. 
20 2 ADJ William Cook, 203 Raymond Place. 
10 3 BUG Walter E. Lltke N'est Brighton, N. Y. 

1245 Virginia Ave., N. Y. C. 
10 

2 PD Ambrose H. Hardwick. 35 Eut Highland Ave.. 
40 2 BNW Plndar L. Rorabrk, 411 Maitland Ave., 

Orange, N. J. 

20 3 CWX Frank N. McCoy. Jr 1133 El,, 
West 

t. 
Englewood. 

N. Y. 2 BUN' Edward Ruth Oxford Blvd., Garden City, N. Y. to 2 CDX Wllllam Moline. 15 Washington St., Flushing, N. Y. 10 3 CAM Kenneth Me(]nth 99 Chadwick Are., Newark, N. J. 10 2 
CKU William B. li rmp, 395 E. 520,) St.. Br0000klyn, N. Y. 20 2 CBW William P. Julio, 112 Cleveland Terrace. 

30 
3 URN Harold SI. Steele. 44 Grand Ave . Bloomfield, 

Baldwin. N. Y. 3 ADX Charles E. Fordham. 366 Livingston St.. 
3 ADII Willard Constantinides, 137 Woodland Ave., 

N. Y. 

3 ADT Waiter Soenson 15 Oxford SI., Mntclaairr Montclair. N. J. 10 
10 

3 11P Charlet W. Cale, 2390 Davidson Ave.. N. Y. C. Y CNS Frederick M. Holbrook. 20 Grandview Ave.. 10 
White Plain. N. Y. 2 AIN Jerome J. Y'romen, 523 High Si,. \Vat Hoboken. N. J. 200 7 CTN Arthur C. Sorrell 164 W. 79th St., N. Y. C. 10 2 CSZ Edward Unshorn, 70 East Passait Ave., 

10 2 ADC' Franklin W. Randall. 1004 Emory 
Stóomfield, N. J. 

lo 2 EA liter V. Moe, 59 Murray Ate., 10 

Asbury, Park, N. J. 

Port Washington, N. Y. 30 ^ CAG Victor E. Patento 510 56th St.. Brooklyn. N. Y. 10 2 1111) Michael J. Zaleske, 1029 North Ate.. Elizabeth, N. J. 10 3 BCC Howard C. Luttgens. 305 Westfield Ate., 
20 Joseph l'. elnrrow Roselle Park, N. J. 

:11n E. Iirlght Wilson. Jr., 26!1 Van 5l'ortisndtNl'ark 
C. 

Ate.. Yonkers, N. Y. 2 ('1)01 Robert C. Wilson.. ..91 Madison St., Jamie., N. Y. 2 IoAti Charles Bruns 320 Atenue S. John. N. T. C. 
3 AT.1\ SI rlintre !tenter 

oritelt 
60 99th 

Kelly 
(,roba, N. Y. 2 ME Kline 565 

h Y and F. Krr'gan..33Sto e Ave.,O Ossining. 2 CI 
N. Y. 3 C0.1 Gutate Ereldner, 126 SI. Marks PI., 

2 011 Lyman F. Barry 519 W. 149th 
tS 4,11N. 

Y. C. 2 1.91 Arthur Uaridson 543 W. 146th St.. N. Y. C. 3 t' EU Josef lsraels 147 W. 94h SI., N. Y. C. 2 AZP Montclair high School Radio Cllub. Chestnut and 
Park St . Montclair, N. J. 2 CJIi Dahl W. Mork Slain St.. Farmingdale, N. J. 3 CBS Stephen lietd,....67 Pine Grote St.. Janina, N. Y. 3 

2 AYÁ FìankeV Velma 
00 Central 

Adams rSt.. News k. N. J. 
'2 Al)?.' Roger Tyler Setauket N. Y. 
'1 AUr Albert R. O'Donnell. 669A Hancock M., 
9 WU William Sheridan 00 Delancey( Ski N. Y. C. 2 11111 Mario T. Rodriquez Choctaw St , 110111s, N. Y. 3 111)11 Jrob N'egxelser 1531 Fulton Ave., N. Y. C. 2 l'l'li Lawrence Ile Matti, 110 Amsterdam Ate., 
3 1)01' John B. Leder 2078 Rt'se Ate., 

sal 
N., Y. C. 2 1I1O Edxin Il. Koeper, 3410 37h St., 

Elmhurst Manor. N. Y. 21'OW Isidore M. Arguai. 501 Palisade Ate., 
3 JD John F. Rodenbach, 171 NorfolkatSt., 

York. N. J. 

2 LA Robert L. Flitter 
Manhattan Be.,),, Brooklyn, C. 

2 EO (Hobert W. Gaesin, 70 New York Ave., Brooklyn, N. Y. 2 CNS! Harold H. Johnson. 50 Belmont SL. 
9 

ral ('Tll Ferdinand J. Mann. Sea View Hospital 
Park, N. Y. 

2 CYW Lawrence E. Felton. 935 South Ave... 
Brighton. 

fid, N. J. 2 AEI Roy Alexander Tulle. 1201 Avenus K, 
2 TZ Irving Halpern 

Brooklyn, N. Y. 
2 AT Robert H. Butler, 1324 Rive84lto 

Edgewater, 
N. J. 7 BUJ Hub Radio Co 380 E. 149th SL, N. Y. C. 3 ADA Irving E. Ettinger 273 9V. 90th St, N. Y. C. 2 sec. Arlington Bell. 559 Van Cortland' Park Ave., 

2 ESP Wm. T. Anderson....3 Norton St.. Newburgh, N. Y. 
2 

Samuel R. Faiblech 248 W. 148th St., N Y. e. 2 II Walter J. Howelll......1740 55t 8)., Brooklyn. 
. 

N. N. Y. 3 CCI. Victor A. Bohrean, 56 Prospect 8t.. 
2 BRI Harold J. Jeghers....45 JohnSt`. 

city. 
N. Y. 

lo 
10 
10 
10 

10 
10 
10 

20 
]0 
20 

f CHZ 
7 HIPP 
2 COP 
7 BEG 

2 ADO 
3 ADH 
2 TI' 
3 l'A 
2 AUC 
2 AVI 

NO 

2 AAF 
2 RU 
2 NP 
3 AIM 

2 BYG 
3 BR 
3 ADI 
3 BYR 
2 CTF 

Second District 
W'1111am H. Slater. 68 Hudson St. . Port Jena. N. Y. John It. Dwden...25 Town Path, Glen Cove. N. Y. Vincent Conoo11..85 Stntrme Ave., Brooklyn. N. T. F. 
Milton rGoetz 

re 
1182 West 

Bloomfield F rmsoad, N New eYork. N. Y. Earle Pearni 52 Radford St.. Yonkers, N. Y. Il. G. A. Matertnan, 10 l'ulln Bled., Leonia, N. J. It. W. Emerson Decker. 100 Greenridge Are., 
Louis Belok 

Ninite Plaine, N. T. 
R. A. Bradley.. .99 Joalemn Stt., Brooklyn, N. Y. Frank G. 51'11al,y, 263 East Kingsbridge Road, 

New York, N. T. Thomas A. Jobs...90 Mountain Ana., Summit, N. J. Charles E. Huffman 28 Union St.. Montclair. N. J. N. Rralnrd Foote North Caldwell, N. J. C. R. Ulrich. 109 Springfield Ave., Rutherford. N. J. Harry E. Wirth 63 Hamilton Terrace, N. Y. C. Anthony C. I.oMZ 54 E. 105th St., N. Y. C. Alfred D. 
0)00 Ilogeelluk a 0 33e,)í S). Wloeoclif, N. J. Philip A. Goetz 5612 Post Road, N. Y. C. 

Ninth District 
9 CU Mt. Sterling Radio Ano., Bain 8t., Mt. Sterling. Ill, 9 DT George AL Toussaint, 

2120 N. Kednle Ave., Chicago. Ill. 9 GM Donald A. Kent Dodge St., DeWitt. Iowa 
9 GU Ethan M. Turley, 

Sheet. St. 
9 II George D. Bauer. 

153 
Masterson Aest Ft. Wayne. Ind. 

9 LZ Tom O. Seese 4423 Laporte St., Chicago, Ill. 9 UM George L. LaPlant 
9 ABF Ronan St., J. Woolsey, 7242 Oleander SChlago,Iwa 

Thorne 
9 AVIV Millard E. Kelley, 3800 Wabash t St., City, Mo. 
9 AVO Walter F. Lanlerman. 

746 S. Armstrong St., Kokomo, Ind. 
9 AZH Sidney P. Stocking 610 State St., Rolla, Mo. 
9 BCE Claude L. Umberger, 510 N. 24th St.. Middleboro, Ky. 
9 BCM John E. Kubee, 653 Oakwood Ave.. 

Webster Groves, M0, 

BLIP Ora L. Scheer. . . .St. John's College, Winfield, Kane. BFD Richard H. James, 407 W. "A" SL, 
Mott/Man Mds BGE Rollin C. Cobb 125 King 

Iron 
SL. Madia, WMadison, BOG William W. Harper, 114 E. Second 8t.. 

BIT John C. Rally Ottumwa. Ia 
BIT Benlamin J. Palen-505 W. Fifth et, Winona. Mowinn. BJX Robert Johown..414 N. Bowman Ave., Danville. Ill. BLC Mea. R. A. Moore, 1103 E. 17th St., 
BMT Prank K. field, 510 W. 13th 180.. 

rails, S. Desk, Max 

BMW Carroll E. Zimmerman, 214 W.DaMain 
Lake, 

iow. 
DLL. 

BND Joel F. Hanes. 93.2 N. Federal St., 
Taylorv4le, 111. 

BOG Lee P. Johnson 
Muon City, Iowa 

BPA Manen Trovren Ft. Sheridan, Ill. 
BP? Harry D. Clingendesl W. MainaSt.. 

Barnesville. 
Ind. BQC Edward Kern,,.. 4443 Anderson Ave.. St. Louis, Mo. BO' Vernon B. Hunt, 324 S. Vermont St., 

B Amin J. Hammer, 205 90'. JeffersonaMn 
City, Iowa Ma 

Erl 
orHd 

Se hrose 
, 

5h 
S 

aSd 
. . 

Fairfield, lows 
BTJ Nsotr flkNebe. 

Denver. Colo. DTP Cleveland High Sehool..Louldana St., Si. Louis, Mo. BVM Dale E. Helst Seaton, Ill. BVV Harold C. Bender. 419 Nebraska Aee., Heston, Kane, BY'X Louie E. Harrington. 3601 Second Ave.. S., 
A197X Raymond B. Frank....6440 Parnell SAve . Chicago. Ill. BNE Isadore Clrren 558 Ria St., St. Paul. Minn. BOF Adolph L. Sah Salem, S. Dak. BON Clarence H. Brown....255 Main St Valparaiso, Ind. BXI Charles E. Webb Market 81.. Belmont, Wise. BXI' Bradshaw Perkins, 520 S. Wheaton Ave.. 
BY11 Adolph Samueis..5048 Woodlawn Ave., 

Wheaton. Ill. 
BYP Fay F. Williams ono, 1d. 
(NW William C. Huber, 10:4 N. 14th St.. Richmond, Ind. AJO William G. Shand. 2009 Birchwood Ave., Chicago, III. CJZ Wilfred M. Pearsn, 327 Main St.. lit. Vernon, Ind. l'KW Wilbert W. Nodal( Mound Ave.. Belmont, Wise. CMD James R. Online. 6235 Simpson Ave.. M. Louis, Mm CUT 

9 DTR 
George S. 

W. 
Davis, 118 

S.VLLocu Locust .L Ottawa. Kans. Y EEB Ernest E. Dinsmore. Ill S. Maple St., Ottawa. Kann 

CHANGES 
BF Harry R. Reuschau, 6536 N. Nashtenaw Ave., 
OW James E. S. Hayes, 1014 E. 11th Ave., Duluth, 

Chicago. 
llitn. lu Paul C. Patterson, 320 W. 12)), St., Anderson, Ind. IIHQ Dallas W. Janssen. 768 Morelson S., Appleton, Win. 1191V H. E. Keller 742 Booth Sl., 5111waukee, Wise. RNSI Alfred G. Diehl 19 Lenox St.. Milwaukee. Wisc. CTC Arthur ii. Eggleston, 1021 E. Phillips Are., 

oS, 

DEO TChreoednoos re OrorLel4n5l2n3 
¢Nr, 

. C3 mpNbel hle., go ill. 
Chicago. III. CZ Irvin Johnson. 2305 N. Harding Ave., Chicago, Ill. DA Herman Glsaeler. . 2702 Montrose Ave., Chlago, Ill. EY Roy E. Lindquist. 5638 N. Campbell Are., 

ON C. Frank Smiley Chlago, Ill. 
PF Robert A. Pence, 5135 Carrollltton vAte., 

Iowa 

GO Guy Slay, 1103 Massachusetts St., I Lawrence, Ka r, TI) Ludwig D. Dinndorf RW hittond, Ilion. AUE Charles E. Everette, 4115 Lafayette St.. SL Louis,'Mo. ADY Charles H. Atehisaon, 6274 Famous Ave., 
st AEJ Bertram Wick, 1025 Third St., Devils Lake,oN. Daat AG"' t'larenee J. M. Olsen, 1018 Belden Ate.. Chicago, III, A111 Joe E Smay 1011 N. 30th St., Lincoln, Nebr. AIK Edward F. Spadon'....5429 73d Court. Summit III. AOP Leslie Anderson, 1452 Balmoral Ave.. Chlago. Ill. Alü Clarence D. Carter, 1124 No. "A" S).. 

LSD Han? Spoor. 
Arkansas Cl?,, Kans. Igor. Jr.. 407 W. Washington St , 

AWN Lewis E. Dunham 
Urbane. Ill. 

AXA William G. Darts, 511 8. 14th St., Ft. Dodg, Iowa AXI Edward A. Goodnw, 4459 Lake Park Aye.. 
AZO Edgar Pukhunt. 310 Lincoln 3t., Ln¢mont,liaolo. ATX Hubert G. Tudor, 3720 8. Washington St., 

, BHQ Dallas W. Jansen, 788 Morrison St, ADDlnlon, 
Marion nd. 

BJK Stuart G. Ellis 025 Logan St., Denver, LY Russell C. Roan, R F. D. No. 7, Columbus, ELY Lyoll K. Smith, 1619 N. 1610 Ave., 
Minneapolis, MIA. BNP Walter O. Ells, 6607 Minnesota SL, St. Loo)., Me BOY Merrill J. Swanson, 1203 E. Franklin St., 

CCW Fronda D. Burnett, 3837 -A Utah PIaa, M. Lout, Mo. CTU Edward A. Willis, 250 Rhodes Ave., Lexington, K7. CYY Edward D. Lindsay, 304 E. 10th St.. Kansas City, Me. DFR William W. Harper Mobile et., Ottumwa, Inc.. DIK Alfred H. Dangerfield, care of Y. M. C. A.. 
DEB Leonard H. Weeks, tare of Radio Equip. Corp.. 

Mn. n 
DMT Marro A. Kennedy. 109 E. Walnut St., Macon, DMo. DQl Gall A. Wade. 1602 Hamilton St.. Manitowoc. Wise. F,GF William Jackson 419 Pierce St., Eveleh, Minn. EHZ Edward C. Crossett, 1200 Lake Shore Drive. 

Chicao. III. EIK (dean H. Paulson 13 Second St., DulPaulson Mi,,. 
EXPERIMENTAL LICENSES 

9 XN Chicago Radio Laboratory, 5525 Sheridan Rd.. 
HL f 718 Lombard College., ..1100 E. Knox SL, GalesChlburgeago, 

, 

X Ill. f AW Michigan College of Mines Houghton, Mich. 
0 XAX Donald C. Wallace, 54 Penn Ave., 

Minn. 
9 XAY M. G. Sateren....127 Blanche SL (Houghton. IHeb. 
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Boom! Boom! Boom! Boom! 

T 
HUS the drum talk of the natives of Africa broadcasts to a 

radius of fifty or sixty miles the departure of white men leav- 

ing one village for another. To the weird Boom! Boom! of the 

huge drum, the travelers with their porters commence the perilous 

journey, knowing that their arrival is expected at the next village. 

What a far cry this crude method of sendir.g messages is from our 

modern, useful, pleasure- giving radio. And how very backward 

it seems when we consider the rapid strides made in the radio in- 

dustry in just a few years time as exemplified by the Crosley story. 

Three years ago Crosley Radio Receivers were unknown. To -day. 

The Crosley Radio Corporation is the largest manufacturer of 

radio receivers in the world. In every part of the United States. 

happy users are enjoying the beautiful concerts, useful lectures 

and valuable news that Crosley instruments unfailingly bring in 

from the distant points desired. 

Real merit at moderate prices has brought about this Crosley 

popularity. Crosley engineers have continually kept abreast and 

perhaps a little ahead of the rapid advancement that radio has 

made. 

We Firmly Believe that Crosley Radio Receivers Are the Best that 

have, Ever Been Offered to the Public. 

Insist upon Crosley Radio Apparatus. 
For Sale By Good Dealers Everywhere. 

Following is a List of the Most Popu- 
lar Crosley Receiving Sets 

With Their Prices: 
Crosier Type V ( formerly Ace) 

916.00 
one tube reeeeeratice 

Crosley Type 3B (formerly Ace) 
42.00 

three tube regenerative 

Crosley Type 3C (formerly Aeel 
110.00 omelette model 

Crosley Model VI, two tube 
y.t 00 

Incorporating radio frequency 

Crosley Model X1. four tube, 
55.00 incorporating radio frequency 

Crosley Model X -L, lour tube 
120.00 

consolane 

The Crosley regenerative receivers, formerly 

called Ace, listed above, are licensed under 

the Armstrong U. S. Patent No. 1,113,149. 

Better -Cost Less 

Radio Products`L, 

The Crosley Radio Corporation owns and operates 

Broadcasting Station WLW 

THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr., President 

Formerly 
The Precision Equipment Company and 

Crosley Manufacturing Company 

328 Alfred Street Cincinnati, Ohio 

CROSLEY MODEL X-J. PRICE $55 
A four -tube radio frequency set combining one stage 
of Tuned Radio Frequency Amplification, a Detector. 
and two stages of Audio Frequency Amplification. A 
jack to plug in on three tubes for head phones, the 
four tubes being otherwise connected to the loud 
speaker. new Crosley multistat, universal rheostats 
for all makes of tubes for dry cells or storage bat- 
teries. new condenser with molded plates, filament 
switch and other refinements add to its performance 
and beauty. 
We believe that for bringing in distant stations it 
cannot be equaled. 
Cost of necessary accessories from $40.00 up. 

MAIL THIS COUPON TODAY 

The Crosley Radio Corporation, 
328 Alfred Street, Cincinnati, Ohio. 

Gentlemen: Please mail me free of charge 
catalog of Crosley instruments and parts. 

Name 

your complete 

Address 
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67here's a 10 a 
&Vew and Revolutionary 

Radio Achievements 
in the new Radiolos 

Radio,, III. all ,nlprot oil two tube re, ewer ul antenua 
type. sensitive and select., e. 
Complete with two W13-11 
RadMtrons and headphone, 
everything except battens. 

and antenna 
1 . . . $35. 

Radial° II/ Amplifier 
Two tube balanced amplifier for Radiola 111, including two Radiotrons W1,-11 . $30. 

14 

$35 

65 

100 

150 

!'206 

220 

245 

286 

$425 

h is inipo..s.He to gne bete full 
description of these revolution. 
,ry new set.. Send this coupon 
tot an illustrated booklet that 
tells the story completely. with 
detailed Jescripun ,. of every set. 

LRAMRADIO CORPORATION OF AMERICA 
Dept.13. (Address office nearest you.) 
Please send me your new free Radio Booklet. 

Adulte.. v'n-- 
Ii. F.D. 

s 

(above) 
Radiala Mu. which is Radiola Ill and its balanced amplifier complete in one cabinet: including four WD. II Radiotrons, headphones, and Radiola Loudspeaker (either type FH or UZ 1320.1 Everything except antenna and batteries . . . $100 

for every purse 
Radiola Saper -VIII an improvedSuper- 
Heterodyne. Selec- 
tive and non- radiat- 
ing. With noantenno, 

nul no ground con - 

tection, 
it receives 

ar distant stations. 
es en while localones 
are operating. Loud - 
spPeeakerbuiltln.Com- 
Flate with de UV -199 Radiotrons- every- thing except batter- 
'es . $425. 

..\N 

l uhuta , 

Radiola X ultra refined recen- 
er of the antenna type, sele.nve 
and non -radiating. Remarkable 
tor distane reception and per- 
fect reproduction. Built -,n new 
type loudspeaker. Complete with 
four WD -l1 Radiotrons every- 
thing except batteries and an- 
tenna. $245. 

V/ 

(above) 
R,,diala SafseeHererodyne (second harmonie) same as Super VIII but semi -portable in maws. any finished cabinet, with separate Radiola Loud. speaker of either type, FH or UZ 1320. With six UV 199 Radiotrons, but without batteries. $286. Same as above, but without Radiotrons or Loud. speaker . . $220. 

below 
Radial,, R Tex, a modified Radiola X, in ahogansy cabinet. with external loudspeaker. With four WD -11 Radiotrons and Radiola 
Loudspeaker 1 FH or UZ 13201 but lesa batteries and antenna . $206 
Same as 21XICe. but without Radio. trons and Loudspeaker, batteries or 

antenna $150 

( 

: 

Et). (#. 

Radio Corporation of America 
2 t 3 Broadway, New York 10SoLa Salle Sa,Chicago,lll. 433 CaliforniaSt.,San Francisco,CaL 

Radiola 
REG. U.S. PAT OFF 
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