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"Black Beauty" Dial and Knob 

Our No. 1373—Made in 3", 3y4", 3h" and 4", with 3/16" or Xs" shaft, to retail 
at 75c, 90c, $1.10 and $1.25 each, respectively. They're all guaranteed not to warp, 
have a permanent jet black surface with genuine silver plated calibrations and 
figures chemically engraved there on. Sold without knobs to manufacturers if 
necessary. 

Small Name Plates 2x3 •8" in Nickel and Black with the following different titles. 

P'hrines  Audion  A Battery  2nd Step  Detector Tube 
Aerial  Ihtector Fi Battery  3rd Step  Output 
Ground  + —  Vacuum Tube  Grid Variometer  Para:Iel 
Secondary  Off  Transmit  Input  Coupling 
Primary  On  lit Step  Telephone 

These and any special de. 1:.ii in any shaPe, size or finish 

2 e  RADI O REcelvcor 

-Western Electric 
Na • O C  IN  11  S. A. 

Mr, Manufacturer: 
Get ahead of your competitors by using our No. 1373 Dial for enhanced appearance, moderate price 

and quick deliveries. Write for dealers, jobbers or manufacturers' prices. 

ETCHED PRODUCTS CORP. 
Detroit 

tiUlwaukee 
Dee Moinew 

Seattle 

Long Island City, N. Y. 
IF I Ilhintrr•  relnl  411.11 

N.1 .‘ii4rk 

›,t 
liicAgt1 

etiLnd 

Whew wrIsliig 10 adrertherns pleas  ewl « TUC WIREL18118 Atilt 

Uignizeu  G OOgle 
Original from 

PRINCETON UNIVERSITY 
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AVEAPael you rH   .cpeanaesslsurmesadyeou totheyour 
highesto  type, ci fibesttions.serv i ng, Celoron b est  l oRo akidni go 

radio panels made, machined and engraved to your own individual 
specifications. 

C CONDENSITE 

ELORO 
Grade 10 —the highest type of radio insulation that we produce —has a 

wide variety of uses in the radio field. It is extremely high in surface and 
volume resistivity, high in dielectric strength and low in dielectric losses. 
This material is particularly suited for panels because it machines easily, en-
graves beautifully and is extremely handsome in appearance. It has been 

approved by the Navy Dept., Bureaus of Engineering, and is the grade we 
recommend. You will find Condensite Celoron, Grade 10, a high type, high 
test material in every sense of the word. Specify it when you next order 
panels. 

Where economy is a factor we can supply panels made of Vulcanized Fibre Veneer. 
This material is made of a center section of hard, grey vulcanized fibre veneered on both 
sides with a waterproof, phenolic condensation product. It has a fine, smooth, let black 
surface, machines readily, engraves nicely and is applicable for use in the construction 
of radio equipment where very high voltages at radio frequencies are not involved. 

Celoron Shielded Plates (patent applied for) are made with a concealed wire mesh 
embedded directly under the back surface of the plate. This wire shield, when properly 
grounded, very effectively neutralizes all "howl" and detuning effects caused by body 
capacities.  Shielded Plates are made in both Condensite Celoron Grade 10 and Vul-
canized Fibre Veneer. 

SEND TODAY FOR OUR RADIO PANEL GUIDE 
Are you an enthusiast? Write today for our radio Panel Guide that describes these 

panels in detall—quotes prices —and tells you just what the panel you want will cost. 

Are you a Radio Dealer? Get in touch with us. Learn how easily Celoron Radio 
Panel Service enables you to sell panels completely machined and finished to your cus-
tomer's specifications.  No waste, no bother. Write for our special Dealer Proposition 
t oday. 

DIAMOND STATE FIBRE COMPANY 
Bridgeport (near Philadelphia) Penna. 

Branch Factery and Warehouse. Chicane. 
Office. in Principal Cities 

In Canada: Diamond State Fibre Co. et Canada, Ltd., Terent•. 

When writing to advertisers please mention THE WIRELESS AGE 
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Radio for Everybody 

RADIO  CE IVER 
• M OOSt  t0 7 fl 

At last a simple, compact, inexpensive radio re-
ceiver is available for everyone located within reason-
able distance of a broadcasting station. This is the new 
G. E. Radio Broadcasting Receiver Model E R-753. 

Model E R-753 is no bigger than an average hand 
camera and is easily set up almost anywhere. Tuning 
is as simple as focusing a pair of field glasses. In 
fact any member of the family can learn how to use 
it in a few minutes. 

The apparatus comprises a highly sensitive crystal 
detector, tuning inductance, condenser, and other 
accessories —all contained in a neat, metal E Z case. 
Telephone head pieces are supplied. By including 
G E antenna equipment A G-788 we have a com-
plete set. 

Price 

Crystal Detector Radio Receiver Model E R-753 $18.00 
G E Antenna Equipment A G-788  7.50 

Total for complete equipment  $25.50 

At Your Nearest Radio Dealer 

R adit3 e lle corP  atiO n 
of &America 

Sales Department, Suite 1801 

233 Broadway, New York City 

'When writing to advertisers please mention TIIE WIRELESS AGE 
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Meeting the Demand 
for Radio Sets 

IT is natural that broadcasting, cariying news, music, lectures, concerts and even grand opera into the homes of the American people, should have 
created a concerted and impatient demand for radio sets and apparatus— 
especially the popular radio receiving sets. 
If the demand for radio sets and apparatus had grown normally, the well-

equipped and highly-organized factories supplying the Radio Corporation of 
America would now be producing an excess over the market requirements. 
Under the present expansion program of the Radio Corporation of 

America it is quite possible that there will be a surplus production within 
six months. 

A Greatly Expanded Program 
The factories manufacturing for the Radio 

Corporation of America are operating on a 
greatly expanded production program. They 
are straining every nerve and muscle to meet 
the demand. 

It is not merely a question of men and 
raw materials. There are limiting factors in 
some of the delicate equipment parts, and 
even when all production is running evenly, 
new jigs, dies and tools must be espe-
cially designed, manufactured and installed 
before the production forces can be in-
creased. 

As a result of the efforts that are being 
made, it is expected that within the next 
few weeks considerable quantities of ma-
terial will be shipped on orders already 
placed. This applies to all classes of radio 
sets and apparatus, and especially Radio-

trons, Vacuum Tubes, etc., which are em-
ployed for reception. 
The assurance can be given that every 

scientific, manufacturing, organizing and 
financial resource of the Radio Corporation 
of America is being used to meet the demand 
for radio devices. 
We are working to the utmost, not merely 
to supply the demand, but to put into every 
set and every piece of equipment complete 
quality, and as much permanent satisfac-
tion as a rapidly developing art will permit. 
We are asking the aid of our distributors 

and dealers in explaining the capabilities 
and limitations of radio sets and apparatus, 
and we welcome their co-operation and in-
dulgence, as well as that of the public itself, 
until the present expansion program is car-
ried out. 

A new R. C. A. Catalog, covering all the radio devices being manufactured 
for the Radio Corporation of America, will be ready for distribution within 
thirty or forty days. This catalog will contain timely and helpful information 
of great value to the wholesale distributor, the retad dealer, and the user of 
radio apparatus. 

Radic ti.Corporation inip of ..America 
Sales Depart ment, Suite 1801 

233 Broadway, New York City 

When writing to advertisers please mention THE WIRELESS AGE 
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RADIO APPARATUS 
Distributors of Reliable Radio Apparatus to Schools, 

Colleges, Radio Clubs and Experimenters 
All Over the World 

"PITTSCO" 

Specializing on "RADIO 

CORPORATION'S" Products 

"PITTSCO" 

Now has three Stores. 

Send us your orders. 

The present tremendous demand for Radio Apparatus has practically 
made it impossible for us to render our usual SERVICE. Reasonably prompt 
delivery however can be made on the il-ems listed. 

AMPLIFYING TRANSFORMERS 
No. I'-1 General Radio, Semi-mounted   
No. 60 Chelsea, semi-mounted   
No. A-2 Acme, semi-mounted   

ANTENNA WIRE 
"Pittsco" No. 14 Hard drawn copper, (80 ft. per 
lb.) per lb.   
600 ft. (Special value)   

"Pittsco" 7 strand No. 22 tinned 
600 ft.   
1000 ft.   

"Pittsco" 7 strand No. 20 Phosphor bronze, per 
ft.   .02 
600 ft.   7.50 

ANTENNA INSULATORS 
No. P-1 Electrose Ball insulator   .35 
No. P-2 Electrose 4 inch strain insulator   .45 
No. P-3 Electrose 10 inch strain insulator   .75 

"A" BATTERIES (Storage Batteries) 
Yale 6 volt 60 Ampere-hour   18.00 
Yale 6 volt 80 Ampere-hour   21.00 
Yale 6 volt 100 Ampere-hour   25.00 

Note. -These batteries are shipped carefully 
crated and fully charged ready for use. 

"A" BATTERY RECTIFIERS 
No. P-1 
bulb   28.00 

No. P-2 Tungar, 2 ampere type, complete with 
bulb   18.00 

No. P-3 F F. Battery Booster, 5 ampere type   15.00 

"B" BATTERIES 
No. 763 Eveready, 22.5 volt, small size   1.75 
No. 766 Eveready, 22.5 volt, large size, 16 % 
to 22 % volts   3.00 

No. 774 Eveready, 43 volt, large size, variable  5.00 

copper, per ft.  .01 
4.00 
7.50 

Tungar, 5 ampere type, complete with 

CRYSTAL RECEIVING SETS 
$5.00  Aeriola Jr., Westinghouse, complete with tele-
4.50  phones  $25.00 
5.00  Every-man's DeForest, complete with telephones 25.00 

CONDENSERS (Variable) 
No. 1 Chelsea, fully mounted, .001 Mf.   5.00 

.40  No. 2 Chelsea, fully mounted, .0006 Mf.   4.50 
2.25  No. 3 Chelsea, unmounted with dial, .001 Mf.   4.75 

No. 4 Chelsea, unmounted with dial, .0005 Mf  4.25 
No. 367 Murdock, fully mounted, .001 Mf.   4.50 
No. 368 Murdock, fully mounted, .0006 Mf.   4.00 
No. 3660 Murdock, unmounted without knob 
and dial, .001 Mf   4.00 

No. 3680 Murdock, unmounted without knob 
and dial. .0006 Mt.   8.25 

JACKS (Radio Type) 
No. P-1 Open circuit   .70 
No. P-2 Closed circuit   .S5 

No. P-3 Two circuit   1.00 

LOUD SPEAKERS 
Arkay, horn only, satin finish   rs.00 
Federal Pleiophone, complete with phone   14.00 

PLUGS 
No. 34-B Firco, round type   2.50 
No. P-1 Western Electric   1.10 

SOCKETS 
No. 166 General Radio, improved model   1.50 
No. P-1 Chelsea   1.00 
No. P-2 Clapp-Eastham, bakelite type   1.00 
No. TIR-542 Radio Corporation   1.00 

TELEPHONES 
No. 66 Murdock 2000 ohms   5.00 
No. 56 Murdock 3000 ohms   6.00 
No. 2A Stromberg-Carlson 2000 ohms   7.50 
No. P-1 Holtzer-Cabot 2200 ohms   8.00 

Let "PITTSCO" fill your orders for any of the above items. 
Our SERVICE on these at the present time will please you. 

F. D. PITTS CO. Inc. 
12 PARK SQUARE  BOSTON, MASS., U. S. A. 

WOOL WORTH BUILDING, 3 STORES  276 WORTHINGTON, STREET 
SPRINGFIELD, MASS. PROVIDENCE, R. I. 

When writing to advertisers please mention THE WIRELESS AGE 
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The Magnavox Radio, con-
structed on the electro-dynamic 
principle (with movable coil) — 
the most sensitive and also 
powerful converter of electrical 
energy into sound waves. 

0 enjoy the fullest possible 
service and value from your re-
ceiving set, equip it with a 
Magnavox Radio—the scientif-

ically correct reproducer. Comparative tests 
by experts and amateurs alike have estab-
lished Magnavox Radio as the world's 
standard loud-speaker. 
Concert and dance music, speeches, songs— 
Magnavox Radio amplifies them all in vol-
ume and marvelous clarity, multiplying 
many times the use you now get from your 
wireless. The hookup is 'simple, and no 
extras or adjustments are required. 

No wireless receiving set is complete without the Magnavox 
Radio. Any dealer will demonstrate for you, or write us 
for descriptive booklet and name of nearest dealer. 

THE MAGNAVOX COMPANY 
Oakland, California 

New York Office: 370 Seventh Avenue, Penn Terminal Bldg. 

The Magnavox Power Amplifiers in-
sure getting the largest possible 
power input for your Magnavox Ra-
dio. Can be used with any "B" bat-
tery voltage up to 1,000. 

2 and 3 stage 

AcilyellOX 
When writing to advertisers please mention TIIE WIRELESS AGE 
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Built especially for radio recep-
tion —to bring in voice, music 
and signals, louder, clearer and 
with greatest reliability.  Re-
chargeable —will last for years. 
Made up of 12 individual 2-volt 

cells in tubular glass jars Sep-
arate cells are easily added to in-
crease voltage. Threaded Rub-
ber Insulation and leak proof 
glass jars eliminate all frying 
and hissing noises. 

Ask about the Radio "A" Battery of the special Willard All-Rubber Radio Type.  Eliminates 
all ground noises. One piece rubber case. Threaded Rubber Insulation. Absolutely leak-proof. 

WILLA R D STO RA GE  B ATTE R Y C O MPA N Y, CLE VELA N D, O HI O 
Made ,n Canada by the Willard Storage Battery Company of Canada, Limited, Toronto, Ontario 

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

Cole and Morgan 
Publications 

Now Issued Only By 

WIRELESS PRESS, INC. 
326 BROAD WAY 

Arts and Science Series 

No. 3 Lessons in Wireless Telegraphy  35c 

4 Operation of Wireless Telegraph Apparatus 35c 
‘, 5 Wireless Construction and Operation for 

Beginners   35c 
&& 6 Experimental Wireless Construction  - - 35c 

7 Home Made Electrical Apparatus—Part 1 35c 
&& 8  ic  (t  (( 2 35c 

tt  9  cc  cc  cc  cc  3 35c 

& & 10 Home Made Toy Motors    35c 

"7,8,9 Home Made Electrical Apparatus 
Parts 1, 2, 3, Cloth  - -  - $1.50 

Please send no stamps 

JOBBERS AND DEALERS- WRITE FOR OUR DISCOUNT SCHEDULE 
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OYD W ITREILE S EiLIETP11-K ME C ORIPORATIE 
EXECUTIVE OFFICES 

SEVEN IIIINDRED AND NINE SIXTH AVE N UE 

AT 41 er SIRE er 
NEW YORK 

Sole Sales Agent for 

JOHN FIRTH & COMPANY, INC. 

New York 

Are now arranging Distributors' and Dealers' Territories. Com-
munication should be made to Mr. H. A. Brennan, Sales Manager for 
Distributors' and Dealers' arrangements for 

The 

VO CA PHONE 
A FIRCO PRODUCT 

The Finest 

Wireless Telephone Instruments 
in the World 

Since 1901 John Firth has been making the finest wireless equipment 
it is possible to produce. The superb quality of "Firco Products" is 
attested by the fact that they are built to precisely the same high 
standards set up by Mr. Firth in providing equipment for the fol-

lowing Governments: 

UNITED STATES 

FRANCE  JAPAN  ARGENTINA  CHILE 

GREAT BRITAIN  BRAZIL  PERU  THE NETHERLANDS 

Not only are "Firco Products" designed along the most advanced lines, but 

they also incorporate parts and accessories made under the most valuable 

patents covering wireless equipment. 

1.7,1111111M11111111111E1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111131111M11111111111i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 H1111111111111111111111111111111111111111111111111111111111111111111111111111 M11111111111111111111111111111111111111111111111 M 
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Protect your home and 
radio instruments with the 

RADISCO PROTEC-TON 
Automatic Lightning A nester 

r 

A BSOLUTE and automatic pro-
tection from lightning.  No 

switch to forget. Approved by the 
National Board of Fire Under-
writers, Electrical No. 3962. For 
the assurance of perfect safety, 
order a Protec-ton now from your 
dealer.  Remarkable value—$2.50 
complete. 

RADIO DISTRIBUTING CO., Newarli, N. J. 
Examine all these new "Radisco Recommended" products at your regular radio dealer. 

He can secure a liberal supply without delay. 

A 
es 

0 

a  • 

Make your own 
LOUD SPEAKER 
FOR 60c 

IMPLY snap a Stramcy coupler 
kJ on one unit of your head-
phones (as shown), attach it to 
the tone arm of your phonograph 
and you have a highly satisfactory 
loud speaker. The sound chamber 
of a good phonograph reproduces 
wireless  telephone  broadcasting 

with a rich clear tone. Invest ak 
and five minutes in this easy way 
of making a loud talkerJ 

THE new Radisco PURA-TON 
Detector Stand provides for 

unusually fine crystal adjustment 
without  sacrificing  ruggedness. 
Price $2.25. (Parts sold separately 
to manufacturers of complete in-
struments.) 

I NSULATE your aerial with the 
new Radisco Black Insulator. 

Perfect insulation for 25c. 

Your Assurance 9fSai eciory Performance 

When writing to advertisers please mention THE WIRELESS AGE 
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Charge Your 
Battery at Home 

KEEP vitality in the battery for your vacuum 
tube receiving set by using the Rectigon 
Battery Charger. 

The Rectigon is a small, inexpensive device that 
will charge your radio battery over night. It is en-
tirely automatic in operation and needs no attention 
after it is started. 

The Rectigon is portable —it can be placed 
wherever desired. The absence of oil or grease 
assures against damage to your floor or rugs. 

It is as indispensable to your vacuum tube wire-
less equipment as is the battery, itself. 

For details regarding the various sizes of this type 
of battery charger, write for our Folder F-4491, 
"Charging the Radio Battery at Home." 

Westinghouse Electric ét Manufacturing  Co. 

East Pittsburgh, Pa. 

Sales Offices in All Principal American Cities 

estin house 
R E CT I GONg BATTERY CHARGING 

When writing to advertisers please mention THE WIRELESS AGE • 
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"There's No Place Like Home" 
To Charge Your Radio Battery 

S amp. Tungar 
Charges a 6-volt storage battery al 
5 amperes. 

A smaller size (2 amp.) charges c 
6-volt battery at 2 amperes. 

If you use tubes in your radio receiver you use a 
storage battery. 

If you use a storage battery it must be charged. 

Charge Your Storage Battery at Home 
with a Tungar Battery Charger 

Without taking the battery out of the house — in fact, 
without moving it at all — you can charge it easily and 
quickly at a minimum of expense, trouble and lost time. 

Isn't this much better than taking the battery to a charging 
station, leaving it a day or two, paying from 75C to a couple 
of dollars and then carrying it back again? 

The Tungar is a small, compact rectifier which connects to 
any a. c. lighting circuit wherever there is a socket or recep-
tacle and requires no attention while operating. Its first cost 
is not high and it can be operated by anyone without the 
slightest danger of injuring the battery. Send for new radio 
booklet and prices. 

G en e raE9 Elec 
SchenectaceNY.  C o m p a n y all large cities 
General Office  Sales Offices in 

When writing to advertisers please mention THE WIRELESS AGE 
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"How Do I Come Through? 
I Can't Depend on My Ammeter!" 

You don't hear such statements 
from users of the 

West n 
Thermo-Ammeter 

This Instrument has made the measurement of 

high frequency currents as simple and reliable as 

any ordinary electrical measurement. 

It is free from all the objections and uncertainties 

of the "hot wire" types. 

It is highly accurate and thoroughly compensated 

against temperature or working errors; it is in-

stantly responsive; it has no zero error or lag, and is 

designed and built to give permanent satisfaction. 

It is a tiuly scientific Instrument and is the most 

economical type that can be used in the antenna. 

This Instrument is in service in many thousands of Transmitting Sets, 
including most governmental, commercial and marine outfits, and is now 
being bought in large quantities by amateurs and experimenters ,to replace 

unsatisfactory types. 

Complete information concerning this particu-

lar Instrument and the complete group of 

Weston Radio Instruments is contained in 

"Circular J." Write for it. If your dealer can-

not supply your needs from stock, we shall 

be glad to do so. 

WESTON ELECTRICAL INSTRUMENT CO., 27 West" Ave., Newark, N. J• 
Branch Offices in the Larger Cities 

When writing to advertisers please mention THE WIRELESS AGE 
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Interior of Salesroom 

The CAPITAL Serves Indiana, Ohio 
and Kentucky 

eHE Capital Radio Supply Company, located 
at Indianapolis, was organized by promi-

nent business men for the purpose of supplying 

this territory with the finest, most dependable 

and efficient radio equipment made. 

Among the prominent manufacturers who are 

represented by this company are Grebe, Ken-

nedy, Remler, King Am-pli-tone, Hipco Batteries, 

Western Electric, Signal and Tuska. 

Because of the financial strength, the experi-

ence and efficiency of the organization and the 

geographical location, the Capital Radio Supply 

Company is logically the distributor to success-

fully handle this rich territory. 

CAPITAL RADIO SUPPLY COMPANY, Inc. 
Indianapolis, U. S. A. 

When writing to  :HIN. ,rtisers please mention THE WIRELESS AGE 
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If It's An AETACO You Know It's 
The Best There Is 

Dials 
The dials here illustrated are German Silver, 
made according to Government Specifications. 
They are especially desirable for those making 
Regenerative Sets. All models anti-capacity 
type, illustrated  actual size. 

Variocoupler Dial   $1.20 
Grid Variometer Dial   1.40 
Plate Variometer Dial   1.40 
Condenser Dial   1.20 
Condenser Dial, without knob   .90 

Bakelite 
Genuine XX Bakelite and Formica, all sizes 
and widths, cut to your measure-
ments   $2.25 per lb. 
Cabinet, 6N6x12   2.50 up 

New Model Crystal Detector 
AETACO New Model Crystal Detector, mounted on Genuine 
Bakelite XX base—not moulded. Double rubber tip binding posts. 
Supplied with super-sensitive, mounted galena crystal flyer-all di-
mensions of detector 2V2"x2"x2". Net weight g lb 
Shipping weight  lb. Price   $2 0 0 

AETACO Inductance Coil Mounting 

The AETACO 3 Coil Inductance Coil Mounting is manufac-
tured from Genuine Grade XX Bakelite—not moulded. Con-
sists of three Bakelite standard plugs held in place by Bakelite 
frame'. Plugs are mounted on bearings which makes coupler 
between coils changeable at will. All metal parts nickel plated. 
Connecting wire soldered on rear of plugs allows 0 
of easy connection. Shipping weight 1 lb. Price - qe5. 00 

Write For Catalog! 

AMERICAN ÉLECTRO TECFINICAL APPLIANCE CO. 
227-229-235 Fulton St.,  New York City 

When writing to adverlisers please mention THE WIRELESS A M.: 



In  Our  Opinion 
'THERE are marked advantages in high, or, radio 
frequency amplification over the low, or audio 

frequency method of amplifying in reception. Audio 
frequency has its place in land wire co rn-

Radio  munication and in the modulation circuits 
Frequency  of a radiophone transmitter, but when 
Amplification amplification at the radio receiver is de-
sired it is certainly not good engineering practice to 
first rectify the incoming high-frequency current and 
then amplify the rectified current at audio frequency. 
For one thing, static and other undesirable noises are 
of audio frequency, and when that form is used in re-
ception they are amplified to the same degree as in-
coming signals. When radio-frequency is used, static. 
induction and other disturbances are amplified only 
slightly, if at all. This one big advantage of high-
frequency amplification appears to be sufficient reason 
for its general adoption. 
There is another reason of equal importance, how-

ever. 
The detector tube of a receiving circuit rectifies, and 

so makes audible incoming high frequency signals of 
either continuous or discontinuous waves. On weak 
signals, however, the tube will function only to a cer-
tain point. Where signals are too weak to be detected 
and rectified by the detector tube, they are lost, and no 
amount of audio frequency amplification will help 
matters.  The proper thing to do, therefore, where 
reason or desire exists to warrant it, is to amplify the 
radio frequency of incoming signals, then detect it, 
and again amplify the resultant audio frequency. 
A number of textbooks contain diagrams of radio 

frequency amplification circuits, but while all of these 
will operate satisfactorily on frequencies from 500.000 
down (or wavelengths 600 meters and up), there has 
been only one circuit up to the present time which will 
operate efficiently on frequencies in the neighborhood 
of 1.500,000 (MO meters), that being the resistance-
coupled super-heterodyne circuit developed by Arm-
strong and used by Godley at Ardrossan. This super-
heterodyne circuit, while affording marvellous ampli-
fication, calls for the use of so many tubes that its 
use is practically prohibitive to the average amateur. 
In the super-heterodyne arrangement used by God-

ley (which, by the way, was not unduly elaborate). 
nine tubes were used for spark signals, and an addi-
tional external heterodyne, ten in all, for C.W. recep-
tion.  This number of tubes is required because a 
considerable proportion of the incoming energy is lost 
in the transfer coils which this type of circuit makes 
necessary between the high and intermediate circuits 
and again between the intermediate and low, or, audio-
frequency circuit.  Roughly, this arrangement. while 
extremely sensitive and reliable, is beyond the average 
amateur, for, in addition to first outlay for assembly 
and installation, there is an exceedingly heavy drain on 
the facilities for filament heating. the average current 
for the number of tubes used by Godley being 10 
amperes. 
The new iron-core transformers which are now avail-
able to the market have undoubtedly solved the prob-
lem of amplification at high frequencies, having been 
designed to work on a broad band of frequencies. 
without tuning, at which most amateur operation is 

carried on and also over a wide band of lower frequen-
cies. The circuits are similar to those used for audio 
frequency amplification. 

A 

C OMMON sense, and the Fire Underwriters, both 
dictate that with the coming of summer every op-

erator of a transmitting or receiving radio station etn-
proa __.,_  ploying an outdoor antenna should pro-

vide some approved form of protection 
Against  from lightning. An antenna is no more 
Lighining  of a menace during an electrical storm 
than a telephone wire, an electric light wire, or even 
the wiring of doorbells and other interior communicat-
ing systems.  Yet the menace exists and the possi-
bility of damage should be reduced to a minimum. 
There are several ways of protecting a building, the 

antenna lead-in may he disconnected and the end 
dropped to the ground. outside. But this is not a good 
method unless each time the antenna is disconnected 
the lead is clamped to a ground pipe in order to pro-
vide a path of low resistance. When the antenna lead 
is merely thrtiwn on the ground, a high resistance ex-
ists between the antenna and ground, which is liable 
to cause a lightning discharge to jump from the an-
tenna to other nearby objects which offer a path to 
ground of lower resistance. 
Two devices for lightning protection have the ap-

proval of the National Electric Code—the manually 
operated switch and the grounded short gap. 
With the manually operated lightning switch thrown 

to the grounded position, heavy electrical surges in-
duced in the antenna system by nearby lightning dis-
charges pass swiftly to ground. 
The grounded short gap operates automatically. It 

consists of two electrodes held in a fixed position in a 
sealed chamber from which the air has been exhaust-
ed, and it has been found that inductive currents 
readily pass through the gap in the thin air in the 
chamber. 
But whatever the device, a good ground connection 

should be.provided. Two or three lengths of galvan-
ized pipe driven at least four feet into the ground is a 
good arrangement: also metal plates buried in the 
ground, two or three feet below the surface: or. the 
connection may be made to a water pipe. The con-
ductor running from the lightning protective device 
to ground should be not smaller than a No. 4 copper 
wire, copper tubing N inch outside diameter, or cop-
per ribbon  inch wide.  The conductor must be 
mounted on insulators and must be at least 5 feet 
clear of the building.  All connections should he 
soldered. 
There are very few cases on record of lightning 

having actually caused any damage to radio stations. 
The chances are no greater than for any other build-
ing. The impressive total of 600.000 radio installa-
tions in American homes at the present time at least 
calls for a word to the effect that a well-grounded 
antenna is not only itself protection again the effects 
of lightning. hut le also a protection to the building on 
which it is installed. 

Tut,. Fa me. 
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Meet the Opera Star Who Calls Radio "Weird" 

S "  
KING for the first time in an 

interview directed especiallv to-
ward radio listeners, Marie Sundelius. 
for six pears a star in ¡he Metropolitan 
Opera Company, declares the future of 
radio will reveal a heavy demand for 
the ver9 best in music.  Read her 
interesting prophecv on page 29 

• ,• 

N ONIVMITY 
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Listeners Want to See Her, Says Dainty Singer 

4 11 

L: , : • ri% 
.1:  • 

RADIO does not raid the theatrical box office according to 
Vivienne Segal. charming musical comedy artist, shown 

here. This winsome songbird, unable to meet her appretiative Erradio audience, was glad to express her frank views for then,. 
and this she does in an interview which appears on page 31  p 

-  , - 



Prima Donna Introduces Radio to the Stage 

•e71; 
J 't rt-• 

1.) 011 ,1 
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rILCA STECK. petite and beautiful • 
%-e  star of the nen, musical comed.' 
"Sue, Dear" is billed as "A Cirl You're 
Sure  to  Lore." Which  seems speciallt 
applicable to ratio fans to whom she 
expresses gratitude for their letters of 
aPpredation. in an interview on page 35 
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Know This Friend of Phonograph and Radio? 
.tg.̀41f61 '•••1;tb . 4  

AUGHTER—shat's Billy Jones' 
creed.  Billy, seen above with his 

characteristic smile. made 'em laugh 
from WIZ.  And the reason for his 
success is given in the interview on page 

1,m3rt fiRniFs has no peer on the phono. 
Toffee orlhe air as a humorous enter-
- tamer' at a singer of popular songs 
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Radio Appeals Alike to Beauty and the Beast 

/- roin her vont in .2 .\.‘ à'  York hotel. Ethel Hari en-
deavors to hear Brookline. Mass., where someone near 
and dear is trying to get a message -acrou— 

Even the beast listens.  jocito da monk— has learned something new, and like the rest of "Darwin's descendants-. he's a 
radio fan. It is not wholly clear whether lock° is listening to a Russia. n ballad in the original. or to some choice bit of 
!cur, but whatever it is. his quizzical expression doesn't disclose his opinion of radio as a counter-irritant to monkey itches 

..Ind rudto brings joy to 
figgs  and  Maggie of 
c °mi.:- page faint.  441 
last a :pap has been found 
to make bus slay home 

Digitized by Goos,le Original from 
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Official Washington Lends Eager Ear to Radio 

Latest of the diplomats 
from overseas to install a 
set is 1-1. 11. Bryn. Nor-
wegian minister in Wash-
ington 

Not content with a set in his home. 
Secretary of Stale Hughes had this 
one placed in his office in the State 
Department 

rnrru un alfilcialà, however. 
atete first to install sets in 
their offices.  The photo 
shows that of Edwin Denby 
Sec-retart of the Navt, 

General John J. Pershing. Commander of the American 
Army. fell an easy vittini to radio telephone broadcasting. 
for he can combine pleasure with duty in following closely 
the development of air communication. 30  yitai fo mobile 
forces in time of war 

And so did Herbert Hoover. Secretary of Commerce. 
He should make a good job of governmental regulation. 
for he is a genuine radio fan and is getting first hand 
knowledge of the problems associated with the Limitation 
of wave length bands and possible resultant confusion 

Digitized by Goos,le Original from 
PRINCETON UNIVERSITY 
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Radio Penetrates Even Behind the Calcium Lights 

In the movie 
studio  Gloria 
Swanson finds 
time to hem in 
between  t h 
—shooting— of 
venea 

Everyone knows the Dolly Sisters. 
I They are seen here at a Brooklyn 
theatre where the famous dancing 
pair listened in and caught the 
popular f rver 

.4nd in her dress-
ing room between 
acts Jane Rich-
ardson.  star  of 
-Just  Because... 
hears broadcasted 
programa 

Digitized by G OOgle 
Original from 

PRINCETON UNIVERSITY 



PI C T O RI A L  SEC TI O N 23 

In All the Realm of Childhood Radio Is King 

Recause he is only jour, the 
young sors of Walter Carvey 
of Fordliam. N. Y.. tries 
to send on a receiver 

( 

r e 

•••   

The modern child finds no kî 
ron in the bath.  Thomas and 
George Af ahlia of Brookiyn 
enjoy themselves in a mariner 
lbshich à self -explanatory 

• 

Laar Dotorhy flauelbrook-s Daddy 
ran out of bedtime stories ;us( about the 
Urne radio became popular—then the 
problem  solved to Dorothy's corn. 
plete satisfaction 

A radio sel will help pou the time when the fish 
aren't biting says limmu Durin—a young convert 
to radio 

Digitized by Goos,le Original from 
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The Permanency of Broadcasting 
How A Scientific Novelty Developed In Eighteen 
Months to a Necessary and Popular Service — 
Present Limitations and the Line of Future Extension 

By H. P. Davi. 

1 IT is always unsafe to assume the 
role of a prophet, but the writer 
presumed to take such a chance 

more than a year ago when in a pub-
lished ankle he made the following 
statements: 
"The adaptability of the radiophone to 

broadcasting reports, news, entertainments. 
concerts, lectures. etc., creates a field par-
ticularly its own, and ft is reasonably cer-
tain that the future will see many changes 
in the present accepted methods of conduct-
Mg such functions and entertainments. It 
as quite possible that especially constructed 
transmitting rooms will be provided for 
such purposes. so that voices and music 
will be broadcasted through unbounded 
areas and listened to by invisible and widely 
distributed audiences of vast numbers. The 
same opportunities would thus exist for the 
country dweller as for the city resident, 
and inmates nf hospitals and sanitariums, 
and sick people and invalids in the home 
would have opportunities for pleasures and 
diversions now denied them.  A transmit-
ting system of this character would have 
the further great advantage of doing away 
with the necessity of appearing in person 
in public halls and auditoriums. the capaci-
ties of which at best are quite limited.. 
"The importance of reaching such tre-

mendous numbers of people, with practi-
cally no effort, offers great possibilities for 
advertising and the distribution of news and 
important facts, and in reality introduces a 
'universal speaking service.'  It is not un-
rensonable to predict that the time will 
come when almost every home will in-
clude in its furnishing some sort of loud-
speaking radio receiving instrument. which 
can be put into operation at will, permit-
ting the householder in he in more or less 
Cranslant  touch  with the outside world 
through these broadcasting agencies. 
"'The field of radio application is practi• 

rally unlimited in the important affairs of 
the world, and this develnpment will mark 
one of the great steps in the progress and 
evolution of mankind." 

\‘'hat is the situation today? In a 
period of wide-spread business de-
pression, and thus a most inauspicious 
one for a new venture, radio is a topic 
of as universal interest as the weather: 
and the spell of radio broadcasting 
especially is becoming world-wide. 
It is probably a fact that no facil-

ity or service has ever received such 
instant response from the public or 
has grown so fast in popularity, and 
at a time when the public buying pow-
er was generally believed to be nil, a 
market has been developed which is 
limited only by the ability of manu-
facturers to supply apparatus. 
Civilization progresses in direct ratio 

to the advance in communication and 
transportation facilities, and the public 

II. I'. Darin, lice-rtesIdeut of thy 
bout* MI/wire and  Manufacturing 

Want lag - 
company 

is quick to recognize and seize upon, 
and make use of, any new develop-
ments in either of these services. In 
a sense, radio broadcasting as a serv-
ice has opened a new field for public 
communication, and what has been 
more or less of a scientific novelty, or 
possibly a visionary dream, has be-
come almost overnight an accom-
plished fact and a wide-spread and 
necessary popular service. 
It is fascinating in its mystery, and 

this is undoubtedly one of the greatest 
attractions in its first appeal to the 
imagination. But it is destined to be 
something more than a fascinating 
novelty, for as the possibilities of radio 
unfold we see before us a wonderful 
and permanent public service compara-
ble with other modern facilities and 
conveniences in its ability to make life 
easier and better.  Radio annihilates 
distance, reducing it to nothing, since 
the element of time scarcely enters into 
the speed of the transmission and can 
be entirely disregarded when it is pos-
ible to encircle the globe in a small 
fractii-bn of a second with a radio 
wave. 
We all realize that the interest of 

the public is fickle and that the mvs-
tery of this wonderful agency +Sill 
wear off as it ceases to he a novelty, 
hut even admitting that, the element 
of permanency is present  in radio 
broadcasting.  This is evidenced by 
the thnusands of letters that have been 
received from the radio audiences, of 
which the following are samples: 

an old lady, almost blind, 
75 ) ears old. My youngest grand-
son, an 18-year-old senior in high 
school, installed one of your 
radio sets for me last Monday. 
March 20, and I have enjoyed 
three fine concerts and two noon-
hour services at Trinity Church. 
You are doing much good and 
giving great pleasure to the many, 
many. 'shut-ins' like myself." 

"We are located up on the lone-
some mountains of Southeastern 
Kentucky. We listened in on your 
program last evening, and we cer-
tainly appreciate this very excel-
lent music.  We are about MO 
miles from any large city, so you 
will understand why this is such 
a great treat to us and our min-
ers." 

"We enjoyed every bit of Tues-
day night's program, but especial-
ly the talk given by the 'Bird 
Man.'  We are country people 
and you know we live very near 
to nature, so his talk of the birds 
was very interesting to us.  We 
are thankful to have lived to see 
this possible and we are surely 
indebted to you people who make 
it so.  Being elderly people and 
during the winter's bad weather 
not often able to get out. it is a 
very great thing for us to be able 
to enjoy such things by radio." 

Half our population resides in the 
country, and conditions similar to 
those recited in these letters will pre-
vail. But consider also what it means 
to the sick, the infirm and the aged. 
even though they may be residents of 
the cities-
The broadcasting of church services 

alone, which was initiated by KDKA, 
the Westinghouse Electric and Manu-
facturing  Company's  broadcasting 
station at East  Pittsburgh, Pennsyl-
vania, would in itself be sufficient to 
make radio broadcasting permanent 
and invaluable. This service met with 
instant response, for it was at once 
unique and compelling it its appeal to 
people of all ages, classes and denomi-
nations, and is proving to he one of 
the greatest publicity and beneficent 
features ever presented: it is doing 
more to enlarge the church's sphere of 

L,Jig4lituu oy G O OgiC  Original from 
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influence than any medium heretofore 
utilized. 
As radio broadcasting is developed 

today it has one feature not possessed 
by any other service in existence, and 
except for the comparatively small cost 
of the initial installation, it is without 
favor and without price.  Everyone 
can oceupy a "free reserved scat" at 
any and every radio broadcasting per-
formance.  This is an important fact 
not generally recognized, for while one 
large electrical manufacturing com-
pany initiated the service and several 
companies are now maintaining broad• 
casting stations, the  only  financial 
support they receive for this costly 
service is the passible profit from the 
sale of receiving apparatus of their 
manufacture; but there are hundreds 
of other manufacturers and dealers 
who are nunufacturing and selling re-
ceiving apparatus also, who do not 
support this service in any way what-
ever and who, because of this service. 
reap large benefits without exertion 
or expense on their part. 
It is doubtful if there is any way in 

which this service can be made a di-
rect revenue producer for such com-
panies or institutions as foster it, Rec-
ognizing this fact, there must then be 
developed sufficient indirect value to 
those maintaining radio broadcasting 
stations to make it profitable for them 
to operate and develop this service. 
To the uninitiated it probably seems 

a simple matter to install a radin 
transmitting outfit and to broadcast 
music and speech and thus call the in-
stallation  a broadcasting  station. 
KDKA has now been in operation 

Witte W. .1. Ifityoisi eprx\s nowadays over be 
radio a quarter- million people boar the great 

Commoner 

T hf. *serially cosstrucled 'studio at KDKA Mallon which real m The PT,Pbet7 of a 
YPar Age that iturli rooms would be provided for brovideauttag Motion* 

The tranamIttlag  mleropbone  at  WJZ  Into 
vrbleb great arthrto gang represents months of 
laboratory  reartirell  and  operating  develop-

ment 

since the early part of November, 
192o, and as the pioneer in radio 
broadcasting service, has made his-
tory in the development of the radio 
broadcasting art.  It will be difficult 
for anyone now sitting at a receiving 
instrument to realize the amount of 
development work and expense that 
has been attached to bringing that sta-
tion to its present effectiveness. but I 
am quite sure that if it were possible 
to compare what was considered gorxl 
broadcasting a year and a half ago. 
and what is bring transmitted today. 
il would at once be evident that a won-
derful improvement has been brought 
about. 
There are still considerable limita-

tions in the ability of the available 

broadcasting apparatus to transmit talk 
and music tones true to life, and ulti-
mate perfection of trueness is only at-
tained when the listener receives what 
is broadcasted in the natural reflec-
tion and without distortion.  Much 
thought is being given and work done 
to reach this perfection, and it is the 
writer's belief that very material steps 
of advance in this will be forthcoming 
shortly, 

Our apparatus and means for radio 
broadcasting are today undeveloped. 
and if greater perfection is to be at-
tained. confusion, with resultant pub-
lic disgust, must be prevented; so pro-
tection of some kind is due those who 
foster and develop this service. 

Recognizing that inefficient and in-
terfering service will not be tolerated. 
the Government has already taken pre-
liminary steps to formulate regula-
tions with a view to materially im-
proving this situation, in the recent 
conference held in Washington under 
the auspices of the Department of 
Commerce. As the conditions of serv-
ice and the requirements of the public 
become better appreciated, means wilt 
be found to attain this end. 

There are comparatively few avail-
able wave lengths in the ether, and to 
encourage this very necessary devel-
opment these ether wave bands must 
be allocated and administered with 
much discrimination and care.  ( 
companies or institutions with co mpe-
tent research and operating staffs. and 
financial means to back them, can pos-
sibly support this service in a proper 
manner and accomplish this most de-
sirable perfecting nf radin broadcast-
ing.  In other words, radio broadcast-

Uiq4lized by Googlc Original from 
PRINCETON UNIVERSITY 



28 T H E WI R EL ESS A G E MAY, 1922 

ing is an infant industry and it must 
have protection, and if this is properly 
and conservatively done we shall hold 
the public support and shall look back 
in a very short time in amazement at 
what has been accomplished. 

It is unfortunate, however, that this 
imperfection of the sending apparatus 
is not as fully realized as it should be, 
with the result that many new broad-
casting stations are being planned 
which must necessarily give only 
mediocre results.  Not only is the 
ether going to be crowded, hut crowd-
ed with discordant and disagreeable 
per formances.. 
I feel that this period is going to be 

the test of the public's approbation. 
The growth of the public approval has 
been too rapid to be healthy, as it out-
strips the growth of the development 
of the art, and while the fascination of 
broadcasting is the impelling force 
now, the period of development of not 
only the apparatus. hut of the service 
itself is going to require patience and 
forbearance on the part of the public. 

The same situation confronts this 
service as has been encountered in all 
other innovations or great steps uf 
progress, and that is the attitude of 
those in allied established activities to 
look upon the newcomer as a rival 
which is to be regarded with suspicion 
and gauged in a competitive sense. 
It is easy to see from what has been 

said herein that there is little or no 
revenue-producing opportunity in this 
service, and that the value attached to 
it is almost wholly one of advertising. 
Until this is realized and appreciated 
by those who must furnish the talent 
for the program. however, more or 
less difficulty will be experienced in 
perfecting and broadening the pro-
gram service, and the attitude now be-
ing met on the part of a few lecturers, 
artists, theatrical and concert manag-
ers who refuse their assistance for 
fear of adversely affecting their box-
office receipts and of reducing their 
earning capacity, must be convened to 
an appreciation of its advertising 
value — not as a destructive, but as a 
cmstrisetive agent: for if advertising 

in any way has been a benefit in help. 
mg the growth of such undertakings, 
the far greater advertising possibilities 
in radio broadcasting most undoubted-
ly bring greater  returns  for  the 
amount of energy expended than any 
other agent yet available. 
Undoubtedly, however, if this serv-

ice is to fulfill its mission, ways will 
be devised to overcome this difficuây; 
for in this case as in other cases of 
unusual developments, it will eventu-
ally be found that, instead of being a 
competitor, radio broadcasting be-
comes a source of development and 
extension to the other arts. A service 
which offers such possibilities must in 
the future wield a tremendous influ-
ence, and overcome obstacles which 
now beset its path. 
In broadcasting, radio has found its 

greatest usefulness and its most im-
portant field of application, and it is 
destined to become a basic public serv-
ice. The road is a rough one, how-
ever, as many of us who have been 
intimately connected with its develop-
ment are realizing. 

Radio and the Phonograph Dealer 
Abstracts of an Editorial From "The Talking Machine Journal," 
Showing How Radio Will Help the Phonograph Business 

TIM big new idea m the talking 
machine field is Radio-Teleph-
ony. Like all big new ideas it is 

fraught with blessings or — blow-ups.. 
When we contemplate the fact that in 
a time when all other businesses were 
moving with extreme slowness, or 
were actually at a standstill, radio-
telephony sprouted up to a towering 
height in just a kw months, we must 
;-idmit that it ha:s great force in it. But 
on the other hand. has it real strength 
and staying power?' Granted that it 
has stability and a future, what does 
it mean to the talking machine dealer, 
and how should he connect himself 
with it? How should he plan today? 
In considering radio and its possi-

bilities,merchants should bear one thing 
steadily in mind—that they are in the 
phonograph  business.  The phono-
graph business is firmly established as 
a part of the commercial structure of 
this country.  The recent census de-
partment report gives figures showing 
that only the automobile business riv-
als the phonograph business in the 
volume of sales — with two and a 
quarter million machines made and 
marketed in t9i9 — and over two-
thirds that number produced last year. 
admittedly an off year.  Hence it be-
comes a question of the old and estab-
lished business brother holding out a 

helping hand tu the newly arrived child 
of commerce. 
The point of view should be that 

the dealer should interest himself in 
the possibilities of radio because it 
can help his phonograph business, and, 
viewed from the other side, because 
he is the one merchant who is today 
properly equipped in his store and his 
business experience to distribute this 
type of goods and more particularly the 
type of goods that is being rapidly 
developed, namely the cabinet installed 
sets,  particularly  those  combining 
phonograph and radio equipment. 
At present there seems no chance 

for competition between broadcasted 
radio music, and the fine reproduc• 
tions of artists to be had on the rec-
ords. A fraction of the family's "lis-
tening time" may be absorbed by the 
radio outfit, but in general what they 
hear will stimulate a desire to own a 
smooth and artistic reproduction of 
the selection that they can put on their 
phonograph and hear through without 
interruption at any time they wish. 
This is without prejudice to the fact 
that radio contributes many individual 
and interesting features of its own to 
the home entertainment.  Phonograph 
dealers should take hold of radio both 
for its present and for its future, go-
ing ahead conservatively and making 

sure that they have allied themselves 
with only standard and reliable lines. 
Plunging in the ordering of goods is 
not justified.  The point is not so 
much to get goods as to get the proper 
kind. A few bad outfits will damage 
the entire proposition in your neigh-
borhood. Radio is here to stay, and 
the dealer who proceeds cautiously 
with it, from the point of view of de-
veloping his phonograph business, will 
make more and better sales than the 
one who rushes in without proper 
consideration of the pitfalls as well as 
the profits. 

Scene: Movie house in Kokomo. 
Time: Nineteen twenty something. 
Idea: Movie houses have installed 

radio. Three thousand get their mu-
sic from Chicago orchestra. 

We see the villain approaching the 
country lassie.  Evil is written all 
over his face. The girl is frightened. 
He grabs her. They struggle furious-
ly. Just as the fight is at its height, 
something slips in the music synchro-
nizer and there bursts inappropriately 
forth from the radio receiver: 
"Dapper Dan, der Pullman Porter 

man, 
On a train that ran through Dixie." 
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Mane Sundelius Says: 
"Radio is Helping to Make Mu-
sical America More Musical" 

Metropolitan Opera Singer Tells Paul S. Gautier in an Interview That Radio Never Can 
Supplant Opera Because Opera Not Only Includes Song. But Action as Well. But Arias, 
She Adds, and Other Good Music, Will Be In Heavy Demand by Those Who Listen In 

EVERAL times from WJZ radio-
fans have heard Marie Sunde-
lius,  the  Metropolitan  Opera 

Company soprano, via the radio tele-
phone. And they still are talking about 
the charm of those hours of entertain-
ment. 
It may be confusing to use the word 

entertainment in connection with her 
concerts over the radiophone. for that 
designation is so liable of interpreta-
tion by a hasty public as amusement 
of a less suhs_tatitial or popular nature. 
When Marie Sundelius sang, her se-

lections were from operas, and a 
grateful, listening world thanked her 
for it.  There is ample evidence to 
prove it — the hundreds of letters 
that corne from the unseen audience 
to an artist it appreciates. 
She showed me sonie of the letters 

when I went to see her in her apart-
ment just off Central Park West, in 
the Nineties, in New York City.  I 
wanted to be the ambassador of these 
thousands who "listened in." and to 
be able to visualize for them by pic-
ture and word as best I could, the 
star soprano they carne to know in the 
brief space of an hour or so. 
It takes but five minutes, by any 

correctly functioning watch, to feel 
that you have known Marie Sundelius 
for a long time. She puts you at com-
plete ease, and when she makes a 
statement, or answers a question, she 
seems to put a reserve of vitality into 
it. When she smiles — well, it is a 
smile, one of the kind that would 
thrown light back into any shadow. 
Which is one way of saying that your 
first and lasting impression of the diva 
is one of a personality that fairly 
scintillates. 

COUNTRY NOT UNMUSICAL 

Marie Sundelius has an introspective 
turn of mind; and convictions; she 
knows the American people want good 
music. 
"This country is not unmusical." 

she told me. "it is not really, as so 
many have said in the past, a coun-
try that likes only the popular songs. 
"I have found that people will take 

the good things in music more eagerly 
than the other kind, if you will only 
give it to them. One summer I went 

Masts Suet,Ilus as All-To in "L'Oracale" 

to a boys' camp to sing. I was warned 
by good-intentioned friends, not to 
sing classical or operatic selections. 
They told me to sing the popular songs; 
the boys wouldn't understand any other 
kind; and they would not listen 
to the classics. 1 am glad to say l did 
not take their advice, and that the 
boys took to the operatic music like 
the proverbial duck takes to water." 
It was at this juncture I mentioned 

that I wanted to know on behalf of 
my constituents—the radiophone lis-
teners—whether a complete opera lends 
itself to the radio; more specifically, 
whether the difficulties of trying to 
broadcast an entire opera gave com-
mensurate satisfaction. 
"It is quite impossible to literally 

broadcast an entire opera and give sat-
isfaction to the patrons of this class of 
entertainment," she answered, "because 
opera means not only song, but action. 
"It is as easy, of course, to sing a 

selection from any opera over the 
radiophone as it is to sing any popu-
lar selection.  But it is the sight in 
opera that counts heavily, being able 
to see the performers, their costumes, 
the wonderful scenery, and the action 
of the theme.  You cannot project 
that over radio. 
"Eut as far as being able to send 

good music over radio. that you can 
do, and that will be done more and 
niore, for there is, and there will be 
to a greater degree, a demand for good 
music.  Such a wonderful invention 

as the radiophone will help tremen-
dously to make this good result possi-
ble. It is all helping to make musical 
America more musical." 
The opera and concert star received 

letters from not only those who have 
seen her in a performance, but those 
who haven't, and wlso admit they 
had never taken much interest in opera 
until they heard her "on the air." 
She laughed heartily when she 

told me about a friend, Dr. Joseph 
A. McPhillips, who lives in the same 
apartment building.  They have been 
neighbors for about two years, but 
neser once had the doctor heard her 
sing until the first night she broad-
casted from Newark; then he heard 
her via the radiophone.  She smiled 
at the thought of going miles away 
from home to have her neighbor hear 
her voice for the first time in the very 
building where she lived. 

"POSITIVELY 1•VEIRD" 

"It is a wonderful invention," she 
said, "in fact. I think it is positively 
weird." 
Marie Sundelius has been a Metro. 

politan Opera Co. star for six years. 
Before and after seasons she appears 
in concerts, throughout the country. 
She told me an interesting thing. It 

seems she, born abroad, received all of 
her education in this country, most of 
it in Boston. which really is her "home 
town." It was in New England that 
she was a singer in her church choir. 
the same church in which were hung 
the two lanterns to notify Paul Revere 
that the British were advancing by 
land. This took place in the old 
church building, but though she sang 
in a newer church, it was before socio-
logically the "same" congregation as 
that of the  famous  Revolutionary 
Days, for her auditors were the grand-
children and great-grandchildren of 
those who attended it when this coun-
try was in the making. 
Before I left she emphasized again, 

and she asked me to tell the listeners 
in words as emphatic as I could sum-
mon. that she knows that they want 
the best of music, and that she is 
confident that radio will do its share 
to implant this desire even stronger 
than it is now. 
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"Hello, Pa, I'm Half-Way To 
Europe er 

'THE shore-to-ship tests recently 
carried on between the America, 

bound for Europe and a station on 
the Jersey Coast, have proven so suc-
cessful that it is probable many ships 
will carry on radiophone communica-
tions as a feature of their service. 
Soon after its departure from New 

York, the America exchanged conver-
sations with the Jersey station. This 
was continued several times a day 
during the long voyage. An operator 
especially assigned to the America 
noted the degree of clearness with 
which the messages were received 
during the trip and reported that news 
digests. music, and other messages, 
were received with tine distinctness. 
A ship recently arriving from a 

South American port, while off Cuba, 
picked up New York, Pittsburgh, and 
Chicago broadcast.  Trans-Atlantic 
passengers may soon be able to ex-
change greetings with relatives on 
shore two or three days prior to their 
landing. 

+  •  + 

Political Opportunities 
W HEN the next national nominat-

ing conventions for the Presi-
dency come around again in June, 
1924. a majority of the electorate will 
be in the gallery during the proceed-
ings. 
All the excitement, the partisan-

ship, the tensity, as ballot after ballot 
is taken without result as candidates 
rise to greatness and fall to oblivion 
within an hour, will be transmitted 
to the American people by radio as 
directly as if they were in the great 
convention hall itself. The reaction on 
our political methods and manners is 
certain to be drastic, although the 
definite results are hard to predict. 
Certainly they cannot be for the worse. 

• • • 

Radio's Relation to Theatre 
Pr HE radiophone, its relation to the 
theatre, what it is destined to be-

come in the future, and numerous 
other angles form a topic of conversa-
tion at présent in almost every gather-
ing of theatrenten.  Everyone seems 
greatly interested.  Virtually every 
day the radiophone is coming into use 
in connection with this or that—which 
keeps interest at high pitch. 
How can the motion picture theatre 

owners best make use of this latest 
invention of science.  This is the 
question in which showmen are pri-
marily interested. And here is a sug-
gestion from H. G. Stettmund of the 
Odeon theatre, Chandler, Okla., that 
furnishes  food  for  considerable 
thought on the subject. 
In a letter to Martin J. Quigley, 

publisher and editor of the Exhibitors' 
Herald, Mr. Stettmund writes: 
"The radiophone is working won-

ders and it is practically in its infancy, 

!tusk by hunts "'hie Age... A) tea sod Stlites *Ulm us oppor moilty to donee 
between be& la tbv Paramount Stu n» I e Call/arias 

1 have written to several theatres who 
have installed receiving sets with loud 
speakers and they claim it has in-
creased their attendance greatly. 
"Would it not be a good idea to 

have one of the leading theatres in 
New York City, Chicago, Kansas 
City, Dallas, Denver, etc., to broad-
cast their music every day. 
"The hundreds of small theatres 
in each territory could put in receiv-
ing sets and use this music in their own 
shows. Of course, there are a num-
ber of theatres that have their own 
music and play to their pictures, but 
there are hundreds using mechanical 
music. 
"Let each exhibitor using this serv-

ice pay $5.00 or Sio.00 per month for 
this privilege. In this way the broad-
casting theatre would soon get paid 
for their installation and a nice rev-
enue each month.  The payment by 
exhibitors would have to be on the 
honor system.  There are possibly 
some who would use the service and 
not pay, but thank goodness they are 
greatly in the minority. 
"The theatre using this service 

would soon have sufficient additional 
patronage to pay for their installation 
and derive a good revenue also. 
"1 hope the National Convention will 
take up this matter and see that some-
thing regarding this is done." 

+4 + 

Room and Bath with Radio Now 

A soon as the radio wave of popu-
larity spread the first ones to rec-

ognize its commercial value as a me-
dium of getting publicity were the ho-
tels and cafes. Many New York cafes. 
prominent ones, too, have installed 
radiophones in their dining rooms 
besides the regular orchestra, and 
when no music is coming over the 
ether, the orchestra plays.  Dances 
are held in such places by radin mu-
sic, and as the country editor would 
say, a good time is had by all. 
Several of the big hotels have been 

approached by dealers in radio equip-
ment with a proposition to equip the 
hostelry rooms with radio receiving 
sets.  The hotel men are hesitating. 
They want to—hut—it would require 
more help, more watching of the 
rooms to see that the equipment is not 
purloined, and they question whether 
the value of the radiophone in the 
room would more than offset the diffi-
culties which would naturally arise. 
They haven't said no, and so maybe 
our hotel room of the future will have 
not only a bureau, bed, and bath, but 
a radiophone as well. Oh, fur the life 
of a traveling saksman! 
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Vivienne Segal 
TIvion no argil 
to a twine loving 
girl 

46 UT it is the romantic side, just B 
the very idea of being able to 
do it all, that really attracts 

me to it!" 
If you are a regular at the theater 

you will recall—very pleasantly—the 
beautiful young woman out of whose 
bow-shaped lips the  above  words 
slipped. 
She k Vivienne Segal. one of those 

fortunate, young. talented and earnest 
women — I should say girls — who 
are just commencing to peek over the 
hill and down into the valley into which 
shines a golden sun of success, flood-
ing the sloping hills and the little 
homes with peace, happiness, and con-
tentment. 
And it should be mentioned the fig-

ure of speech is reflected in her. We 
were chatting in the quiet of her New 
York apartment. 
NVhat 1 'wanted to get was an ex-

pression from one in a Position to 
know as to whether or not singing 
over the radiophone hurt the box office 
value of a performer. 
And 1 could think of no one better 

qualified to answer. Here was a girl 
who was gradually gainine a name on 
the stage, who has held important 

"Singing over the radio telephone certainly does 
not hurt the box office value of the performer," 
said the denture little Miss who is more thought-
ful than her mischievous posture indicates 

An Interview With 

By T. I. Dunham 

roles in musical comedies such as "Oh, 
Lady Lady," "Blue Paradise," "Miss 
5917." "The Little Whopper," and 
others. 
In one show she has been starred— 

the last one in which she played be-
fore she entered big-time vaudeville. 
where she will show until this Fall 
before again entering musical comedy. 
She admits frankly that the first — 
and thus far the only — time when 
her name appeared in electric lights 
in connection with a regular produc-
tion, she stood gazing fondly at it. 
oblivious of the passing Broadway 
throng.  I mention this to show how 
frank she is in saying what she 
means. 
If radiophone singing were going to 

hurt anyone at the box office it would 
be one in such a stage of development 
w: Miss Segal.  She has not vet at-- 
rived at the Julia Sanderson degree.  of 
public popularity.  But she is headed 
that way — and her radiophone work 
is proving one of the vehicles to speed 
the journey. 
"It's the romance that get's me," 

'he was saying. 
"Think of sending your voice sri 

that those hundreds of miles away will 
hear it as  as those in the same 
room.  When I was asked to first 
broadcast I was delighted with the 
idea. It was distinctly novel for me." 
She reviewed her career. which, 

though while she is still very young. 
has extended over slightly more than 
six years. And in all her work, she 
says, none received such wide "pub-
licity" — don't confuse it with "pooti-

- as her radiophone work, 
That allowed me to bring up the 

subject T was interested in, 
"5inrine over the radiophone cer-

tainly does not hurt the box office value 
of the performer," she said emphat-
ically.  And she gave a decided em-
phasis to her statement with a very 
positive shake of her golden hair. 
It's bobbed—that hair—and forms a 

pleasing background for a peach com-
plexion, intelligent eyes. and expressive 
mouth.  I Remember that when next 
you hear her over the ether waves.) 
"As a matter of fact," she con-

tinued. "it does the opposite.  It in-
creases an artist's value to the box 
office. Those who listen to her want 
to see what she looks like, and whet 
she appears in the local theater they 
go and feel a sort of personal, friend-
ly interest in her which they would 
not otherwise feel. 
" 'Oh.' they say. 'I heard her over 

the radiophone.  I didn't know she 
looked like that.' That was the tone 
of a big majority of the letters I re-
ceived. They said they wanted to see 
me. and would not lose the opportunity 
if I played a nearby theatre. 
"That would seem like conclusive 

evidence.  But it isn't all. Everyone 
is entitled to his or her opinion. But 
it seems to nie that this idea that 
radiophone work will cut attendance at 
the theatre, likens very much to the 
time when phonographs were intro-
duced.  Everybody says this, and in 
my opinion they arc right. Many the-
atrical men thought if a performer 
sang for the records the people who 
bought the records would not want to 
pay good money to hear the performer 
in a theatre. The (pormite proved true. 
And the movies.  'There is always a 
place on the legitimate stage for a 
movie star. providing, of course, she 
has stage presence for the spoken 
drama." 

ON M C ca 'ion in when Miss Segal sang from Roselle Park station she discovered she wa, 
without an adequate supply of songs. In the emergency, selections she had never prac-

ticed were given her; she sang them at sight, demonstrating she not only is a talented girl. 
but is quick to overcome unforeseen handicaps of a kind those who listen in never hear about 
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London Amateurs Busy 
LONDON is awakening to the 

pleasures of the radio telephone. 
That London should only recently have 
heard its first radio concert, and that 
special permission should have been 
necessary to stage it, shows how far 
behind England is in the radio game 
u compared with the United States. 
England, however, is beginning to real-
ize that not only the United States, 
but also Continental countries, are 
leaving her with a lot of leeway to 
make up in wireless matters. ItoHand, 
for example, the scene of Florence 
Parbury's experiments in transmis-
sion, is now broadcasting news daily 
and has a local news service in which 
Stock Exchange quotations figure. 
An agitation is being set on foot 

here against the "pettifogging restric-
tions" which, it is charged in radio 
circles, are responsible for hampering 
the amateur pursuit of  wireless. 
Against the hundreds of thousands of 
amateurs operating in the United 
States, there are only something be-
tween 7,000 and It000 amateurs in 
England, it is estimated. 
It is claimed that amateurs cannot 

get practice, and that wireless, if not 
fettered, would be as popular in Eng-
land as it is in the States. The view 
held in radio circles is that the Post 
Office is not responsible in the matter 
of restrictions, but that they are a buf-
fer between the public use of wire-
less and the old-fashioned notions of 
its use only for the Navy. Army and 
aviation. 
Radio amateurs, however, are in 

hopes that better days are coming to 
them. The matter has been taken up 
in Parliament, where Sir Douglas 
Newton. who has had radio apparatus 
in his house for the last fifteen years, 
has questioned the Postmaster General. 
Sir Douglas Newton asked if he were 
prepared substantially to modify and 
relax, at an early date, the existing 
regulations. and if he would sanction 
the broadcasting daily of messages 
likely to benefit trade and industry, or 
of general public interest.  In reply 
the Postmaster General said that the 
whole question was being referred to 
the Imperial Communications Cortunit-
tee, so that the views of the depart-
ments concerned might be obtained as 
early as possible.  Ile added that he 
was himself entirely sympathetic with 
the idea. 

•  *  • 

Germany's RR. Radio 
REI.ESS telephone instruments 
will be installed on a number of 

important German express trains. and 
receiving instruments will be placed 
in hotels and embassies, according to 
an announcement made recently. 

Experiments have shown the practi-
cability of it. Men engaged in the 
testing of the instruments were able 
to hold conversations with friends in 
Berlin from moving freight trains. 
The tests were made under the obser-
cation of engineers, military attaches 
and the diplomatic representatives of 
the United States and Sweden. 
It is planned for travelers on ex-

press trains to reserve hotel accom-
modations by radio. 

Chinese Commercial Station 
HAT is presumed to be the long-
est commercial radio telephone 

circuit in the world has been placed in 
operation in China.  Radio sets have 
been installed in Pekin and Tientsin, 
which are approximately ninety miles 
apart, and have been connected with 
the Government telephone lines. 
In the past, Pekin has been vinu-

ally deprived of long-distance tele-
phone connections with other cities in 
China, due to few interurban lines in 
operation out of the capital, in face 
of many demands for service. And 
the new radiophone circuit is the first 
large step toward simplifying China's 
telephone problems.  The apparatus 
was provided by the International 
1Vestern Electric Company and manu-
factured in the laboratories of the 
11'estern  Electric  Company,  New 
York. 
The sets are so arranged that when 

a telephone subscriber in Pekin wishes 
to make a Tientsin crll, he will call 
the Pekin operator in the usual man-
ner, and Tientsin is sioaled over the 

Inagliob operator Iltrectiort train«. 
meet by vi tree.« 

at big rare 

radio channel. The Tientsin operator 
in turn makes the necessary mince-
Ii011 and the conversation takes place. 
So far as the operation of the system 
is concerned, the procedure is no dif-
ferent from what it would be if wire 
connections were provided throughout. 

One Radio Language 

r ONSIDERAISLE  comment  has 
been heard recently about the 

advisability, or rather, the necessity 
of formulating a world-wide radio 
language, as intelligible to the Japs 
and Germans as to the English and 
French. 

The world is rapidly being linked 
together by radio and space no long-
er is a factor in the speed with which 
messages flash from one people to 
another.  Those in Alaska can con-
verse via the wireless telegraph to the 
White House in ‘Vashington. Wash-
ington can get Nauru, Germany, on 
the air quite as easily as it can get 
Chicago. 

Trained minds in European cities 
are considering the question of de-
veloping a universal language that will 
adapt itself tu rude work. Diplomats 
feel certain, according to reports, that 
such an undertaking, successfully ac-
complished, will do much to pacify 
the many different kinds of peoples 
on the Continent, in Asia, and in the 
Far East. 

• + • 

Venezuela Hears Pittsburgh 

A' idea of the vast distance over 
which radio concerts may be de-

tected and the number of people who 
are benefited by the entertainments 
which fill the air nightly is indicated 
in a letter recently received by the 
KDKA broadcastng station of the 
1Vestinghouse Electric and Manufac-
turing Company. at Pittsburgh.  The 
letter is from Arthur H.. Williams. 
who is employed in the American Con-
sulate, La Guaira, Venezuela. 

Mr. Williams said that while listen-
ing in at a Venezuelan government 
station "AYG" which is situated at 
Maiguetia, a suburb of La Guaira, he 
is able to hear broadcasting from 
Pittsburgh.  With a loud-speaker at-
tachment it comes in loud enough tn 
fill a large room with music. 

The station at Maiguetia is about 
1,85o miles from Pittsburgh, but con-
certs are picked up there without dif-
ficulty. The station is equipped with 
a vacuum tube receiver and a two-
stage amplifier. 
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RADIO Broadcasting soon is to be introduced 
into Asia Minor. The man who will be 

responsible for carrying the latest American de-
velopment into the Near East tells of his thirty-
one years of experience over there. He is 

Dr. Alexander MacLaughlan 
President of International College at Smyrna 

DR. Alexander MacLaughlan is 
far too unassuming to even 
suggest that he will be the man 

to introduce radio broadcasting, as we 
know it here in America, to the Near 
East, but the fact remains just the 
same that without question such will 
be the case. 
For thirty-one years this most un-

usual man has been closely identified 
with the educational and spiritual 
progress in the Near East.  Born on 
a farm near Toronto, Canada. he is 
the product of the Queens( Canadian) 
University, and the Union t Ameri-
can i Theological Seminary.  It was 
shortly after being graduated from 
the latter that he received the call to 
Turkey. and ever since 1891  when 
the institution of which he now is 
president was established, has he been 
identified with the International Col-
lege at Smyrna. 
The International College is an 

American institution. It is one of the 
important  factors helping to break 
down the bitter prejudice that exists 
largely between the many peoples of 
that part nf the world. 
"The American institutions." says 

111 

Con art mattaisp le, 
a keep broaden et 'tot 
luny  lat rod slept! 

Dr. Macl.aughlan, "and I myself, are 
not 'pro' any particular group.  We 
are 'pro' every group, and for that 
reason we are able to accomplish con-
siderable. We have been literally set-
ting the pace. So that it is only nat-
ural, I suppose, that we will want to 
introduce the newest and une of the 
most wonderful arms of science—the 
radio telephone. 

..N oer one In a thowsand 
haws ever heard of the 

'quilt'phone  over  in 

A eta  says  Dr.  Mar-

1.aughlan. 
-We will prove to them It lus 

an accomplished tart, and ss e 

hope that It will be mte more 

link in the chain that will weld 
t he many people% together Into 

a bond of corn   fellowahlp.** 
MarLaughlan kit Nrw 

York early in May for England, 

hill drat atop on Ibla way hark 

to Turkey. 

"In our institution there are per-
haps twelve to -fifteen races represent-

ed.  There are nearly as 
many different ones on 
our faculty.  These in-
chide Turks, Greeks, Arme-
nians,  Jews,  and  many 
others. 

"Each group has been 
taught at home to be dis-
trustful of the others. But 
they all come to the Col-
lege and there the sons of 
Turkey play handball and 
football  with  those  of 
Greece, and there discover 
that instead of being some-
one to dislike, their neigh-
bors  are  good  fellows, 
likable fellows,  That is 
helping to break down the 
barriers that used to ex-
ist. 
"There is no more won-

derful way to help break 
down  these  prejudices, 
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to bind the human rat-e into a com-
mon fellowship, than the radiophone. 
Think of its growth! Two years ago 
I was in this country last.  Then, to 
the public, it was an unknown thing. 
And now it is hrrr, a reality. 
"Not one in a thousand has ever 

heard uf the radiophone over in Asia 
Minor. They will scoff at the idea of 
being able to transmit the voice for 
many miles.  But we will equip our-
selves, if it is at all possible, with a 
low-powered transmitting station and 
several receiving sets, and we will 
show them it is an accomplished fact. 
It will do much tu weld together the 
many peoples over there. I fed sure. 
We will be able, possibly to broadcast 
the religious services, Perhaps we can 
form a three-cornered broadcasting 
arrangement between Smyrna. Con-
stantinople and Athens. 
"I can recall when we set up. some 

fifteen years ago, a wireless set with-
in the college.  In one room we put 
the sending apparatus, and in another 
the receiving set.  We made a small 
bell ring, and hundreds came to mar-
vel, many insisting we had wires 
strung between the two points. 
"Of course, we have wireless in 

general use over there. The German 
government built a large station near-
by during the war, and it was used for 
military and political purposes.  But 
general use of the radiophone to 
broadcast music and other things is 
unheard of as yet. and it will be up 
to our American institutions to pave 
the way." 
Dr. MacLaughlan believes that not 

only will radio materially assist in 
bringing about a better understanding 
in the Near Fast, but that everywhere 
throughout the world will it have that 
effect.  The political situation in the 
Near East is highlr.complex, he adds, 
hut with radio an accomplished fact. 
there is no such thing as being alien: 
the people hundreds of miles away are 
nearby neighbors, and this will have, 
he believes, an astonishing reaction in 
the relations and affairs of the world. 
It will bring the people closer to-
gether. 
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Radio at North Pole 
S E C R E T S of  the N orth  P ule arc 

to be unlocked  by the airplan r. 

the  ca mera  and  the  wireless  tele-

phone. 

" Modern instru ments of science, " 

says C aptain  R onald  A mundsen, 

" will give to the far mer, the m anu -

facturer  and  the  seafarer  infor ma-

tion  of  incalculable  value  of  the 

Par N orth's m ysterious e ffect u pon 

conditions here." 

H e is• preparin g a four years' ex-

pedition to the N orth P ole. A mund-

sen  is  the discoverer of the S outh 

P ole. 

" B y ship I shall float with the ice 

fields over the  roof of the w orld," 

he  said.  " Airplanes  will  take  us 

over the  N orth  P ole.  W ith m ovie 

ca meras w e will get a photographic 

record that will never perish.  A nd 

by  radio  I shall be  in daily touch, 

if  necessary,  with  civilization,  re-

layin g reports that other wise w ould 

be hidden for years. " 

A mundsen says science ha% m ade 

easy the path of the explorer. 

" Fro m the ship w e can sail by air-

plane over a radius of  100 miles." 

he says, "observations of up per air 

conditions  and  photographic  m aps 

will be easily m ade.  O ur radio will 

keep us in constant touch with the 

w orld. 

" T he best of it is that our infor-

m ation  will not  be  stale  w hen  w e 

send it bac k.  O ur radio will  take 

care of that. 

" O ur daily  radio  reports on  the 

w eather, the w ater, the air and the 

ice of the N orth P ole m ay have dis-

tinct  value  to  the  people  of  the 

U nited States and E urope. 

•  •  • 

Concert in Prison 

RADIO has  penetrated  prison 

w alls.  In mates of the D etroit 

H ouse of  C orrection  have  listened 

to a radio concert.  T he H ouse of 

C orrection set is installed so that it 

can be operated either in the chapel 

w hich seats 300 in mates, or in  the 

tell blocks. 

T he first nu mber on T he D etroit 

N e ws  orogra m.  to  w hich  the  in-

m ates  listened,  w as  the  Lenten  ser-

m on  b y the  R ev.  W .  E.  B o wyer. 

pastor of the W arren A venue Bap-

tist  C hurch.  T he  cler gy man  w as 

given  appreciative  hearin g. as  w as 

the Rev. Gains Glenn  Atkins. w ho 

.t.,,ke  on  the  W oodro w  W ilson 

Foundation.  T he  in mates  enjoyed 

the vocal solos by M iss E mily Fra w-

ley and L ou K ennedy, and the saxo-
phone solo by Joe Benke. 
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Newspapers Want Re-Allocation 

T11 E importance  of  ne wspaper 

broadcasting  w as  recognized  by 

the  radio  conference  w hen  Dr.  S. 

W .  Stratton.  chair man,  favored  re-

allocation  of  the  w avelength  band 

in w hich ne wspapers operate. 

T his  w as  also  favored  by  C hief 

Radio Inspector W . D. T erreil of the 

Depart ment of C o m merce. 

N e wspapers at  present  are classed 

with  o wners  of  private  stations, 

stores  and  co m munication  co mpa-

nies.  In  the  various cities  they  are 

obliged to operate within s mall sections 

of the allocation bet ween 31 0 and 435 

m eters. 

It w as represented to the confer-

ence that because of the extensively 

public  nature  of  ne wspaper  broad-

castin g,  ne wspapers  should  not  be 

classed  under  the  private  desi gna-

tion.  It  w as pointed out that uni-

versities,  w hose broadcastin g is  of 

a  li mited  ran ge  as co mpared  with 

ne wspapers, are classed with  State 

and  G overn ment stations as public 

ter indcasters. 

4.  + 

At the 18th Hole 
MEMBERS of the Dix m oor Golf 

Club, of C hica go, will no w sat-

isfy both  their desire to play their 

favorite ga me on Sunday and at the 

sa me time ',tit: after their spiritual 

w elfare.  A  radiophone  has  been 

installed  in  the  club house, at  the 

suggestion of the local pastors, w ho 

d ai m that their congre gations pre-

fer golf to church.  O.  C. U pha m. 

president  of  din  cl ub,  solved  the 

proble m by saying that as the golf-
ers could  not  he  brought  to  the 

church, the church will be brou ght 

to  the  golfers. via  radiophone.  A 

contribution plate will be placed at 

the 18th hole. 
+4+ 

T une  In  for  the  3-Alarrai 
1 1FE. around the firehouse bet ween 

"  fires  is  m ore  interestin g these 

day:  Radio did it. 

Radisiphones have be gun to inter-

est fire men throughout the country. 

C oncerts,  lectures  and  m essa ges 

fro m ships at sea have been received 

b y  fire men.  w ho  have  rigged  up 

wireless telephone apparatus at the 
stations. 

+ + + 

"All Modern Improvements" 
C F R T.‘I N  real  estate  dealers  in 

Philadelphia arc equipping houses 

with  co mplete  radio receiving  sets. 

T he  sales  of  suburban  ho mes  have 

been  increased  by  this  innovation. 
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6 é r could visualize my audience separated into 
thousands of tiny theaters—the millionaire, 

the lumberjack, the backwoodsman—all listening 
to the same song. What an audience!" 

Those were the thoughts that flashed on 
the occasion of her first broadcasting, to 

Olga Steck 
and she de.‘cribes them vividly in the 'Wowing interview 

With Maurice Hade 

NOT only is Olga Steck one uf 
the radiophone broadcast pio-
neer artists, but she is the 

prima donna in the first American 
musical comedy production having a 
"radiophone number." 
That gives her broadcasting impres-

sions double interest, to radio fans as 
well as theatergoers.  In introducing 
her by picture and printed word to the 
thousands of listeners who have heard 
her voice in the air, let. it be said that 
she is a very charming, pretty and 
winsome little lady with a speaking 
voice as clear as her rich soprano 
notes, and a personality that vitalizes 
every thought expressed. 
Conversationally, she told me that 

it was not long ago. less than a year 
in fact, that she reached Broadway 
from sunny California.  Out there 
she was a great favorite in musical 
plays. But it scents that a theatrical 
light is only a glimmer until it has 
shined on the Gay White Way. And 
so Miss Steck reached the Big Town 
for greater triumphs. 
Then. one evening, after she had 

been in New York for a few months, 
her former musical director who, 
along with a sizeable section of the 
public, had been dazzled by the star's 
eyes and voice, telephoned her and ex-
tended an invitation to sing over 
W M', the Roselle Park station. 
She accepted right there and then. 

with a mental murmur that the 
inventor of the phrase that "there is 
nothing new under the sun." didn't 
know what he was talking about. 
Here was an experien7e' 
But let Miss Streit tell vou: 
"There were only a few of iss in 

the broadcaeing studio.  I had se-
lected several numbers to sine. The 
announeer snake into what looked like 
a regular tclenhone, motioned me 
toward the singer's stand, and then 
the piano accompanist began to play. 

"No OxF. TN Strafe 

"I want to confess I felt rather 

foolish at first singing into that queer 
little megaphone thing. No one to sing 
to. Not a soul in sight, not a sound to 
indicate an audience was present, and 
only the few members of our party to 
'humanize' the performance. 
"Should you suddenly stumble onto 

someone singing fervently to a tree, 
or a brick wall, or possibly a tree 
stump, you would laugh.  1 know I 
would. Not the idea of singing. But the 
thought of his singing to empty space. 
"I felt in pretty much the saute po-

sition.  1 could not tell who was lis-
tening; I was not even certain that 
anyone was. But somehow or odic. I 
convinced myself that the gods were 
not playing a practical joke on me 
and 1 finished the evening." 
She threw back her pretty head and 

laughed merrily at the recollection. 
And then she immediately became seri-
ous again. 
"But the next few days brought 

many hundreds of letters from those 
who had heard, those %silo were some-
where out in the black night listening. 
those who expressed their appreciation 
with far more vigor than ever comes 
back over the footlights in applause. 
"It was a big moment in my life, 

and I thought about it seriously. And 
every time since then, when I have 
broadcasted, I remember that I have 
an audience, an audience, at home and 
in homes, separated into hundreds of 
thousands of tiny, so to speak, theaters, 
each holding a small, select audience. 
"I know that I am being heard in 

a luxurious Park avenue home,  I 
know that my voice is being listened 
to in stuffy rooms of crowded tene-
ment houses.  I see a vision of lis-
teners in hamlets, along the highways 
and by-wave of sleepy country lanes. 
And I see the rough lumber-jack, the 
weary coal miner and the backwoods-
mpu — all listening to the same song. 
"What! an audience! Anyone would 

he thrilled!" 
And her whimsical, delicately mad-

Thant la bathing theatrical 'bast Olga litaelra 
apileanibta. 

ed eyes half closed as if she were seeing 
the picture she had sketched so vividly. 
"Miss Sleek!" 
Action! She was called from her 

vision by an insistent stage director, 
who, on the nearby stage, was re-
hearsing hide  new musieal 
comedy. "Sue Dear," the vehiele in 
which she holds the titular role. 
It is this play that has the radio-

phone sing. which Miss Steck's rich 
soprano voice delivers with great suc-
cess. The play, written by Bide Dud-
ley, well-known newspaperman. and 
C. S. Montanye, with musk by Frank 
H. Grey, opened several weeks ago in 
Stamford, Conn. From there it went 
to Atlantic City before heading for 
New York City and Broadway. 

Pursue To SEE Usk 

"Say It By Radiophone" is the name 
of the number. A large amplifier has 
been placed in the audience.  The 
daim' Olga sings the song, assisted 
by Albert Derbil and the Ritz Male 
Quartet.  Then she goes off stage. 
and the audience hears the chorus 
sung again by Miss Steck, but this 
time she is in her dressing room. 
And even then her personality fills 

the auditorium, just as it projects it-
self through the ether and over the 
radiophone. And T was glad that the 
public, the immense broadcasting audi-
ence, will have the opportunity of actu-
ally seeing her in "Site Dear." which 
makes first use of the radiophone idea 
on the American stare—lust as I have 
inadequately pictured her here. 

Dignizeu 
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W HAT'S the great world cry 
today ? It is We want a better 
life!"  That cry comes from 

the harassed so-called captain uf in-
dustry bowed under his burdens as it 
comes from the harassed wage-earner 
trying to make both ends meet with fall-
ing wages and the rising cost of living. 
What are you all getting out of life 

anyway? — Life! — God's greatest 
gift to man! 
You go from home to office or store 

or factory on foot, by car, by subway, 
or elevated, over a ferry perhaps; in 
the middle of the day you take a lit-
tle time off to swallow a meal which 
may be a good one or may only con-
sist of a sandwich or some ice cream, 
and if you are female, you lighten it 
up with a powder puff and a lipstick. leril   back to work and home again 
by car, by subway, or elevated, over a 
ferry and by the time you are home. 
most of you haven't the pep left to 
enjoy the leisure that you have won 
and so many of you instead of indulg-
ing in some rational social life or go-
ing to hear some good music or a 
good play, off you go to the movies, a 
vaudeville show or a cabaret where 
you shimmy and fox-trot to the music 
of the jazz, preferably with some-
body else's girl or wife. 
You haven't yet been educated to 

realize that the end and aim of life 
should not be work, work all the time 
but leisure, leisure to spend a little 
time with your family, if you are 
married, to get acquainted with your 
own children instead of telling mother 
to put the kids to sleep as you smoke 
a pipe, read the latest murders and 
suicides in the evening papers and so 
to bed to prepare for the next day's 

"Cheer Up! Never mind your troubles. Remem-
ber the greatest thing in life is leisure, leisure won 
bv hard work. Music by radio can help us to 
escape the monotony of daily toil, develop the 
mind and bring happiness into our lives" 

Excerpts from an address broadcasted from IFJZ 

John C. Freund 
Maintains that radio will be a potent force 
in bringing music home to the masses 

monotonous toil, for monotonous it is 
for nearly all of us — same facts, 
same stunt, same roll-top desk, same 
job at the factory, same stenographer 
to look at, pretty or otherwise, as you 
dictate if you are a business man your 
ever-increasing monotonous replies to 
the correspondence you receive which 
generally begins: Dear Sir: Yours of 
the tenth duly to hand, etcetra, etcetra 
—and so it goes. 
The great facilitks of travel and 

living, the great inventions are mak-
ing all our lives more and more mo-
notonous. Do you realize eat? 
Formerly a shoemaker made a shoe, 

the whole shoe. If he was in a small 
town, he was the center of the scan-
dal and the news. He knew your corns 
and your bunions and your troubles. 
Today, through labor-saving ma-

chinery, a man or a imman stands or 
sits at a machine and does one little 
job eight hours a day, six days a 
week, fifty-two weeks in the year. Soul 
benumbing labor. Do you realize how 
awful that is? 
It is to escape this monotony that 

men try to smoke themselves to death 
while playing penny ante while the 
women murder one another's reputa-
tions at sewing circles or mothers' 
meetings, while the young people get 
out into the streets and pair off like 
the birds, go ice-creaming and tango-
ing as if that was the best way to 
prepare them for life or their work. 
Wherever you go. you find human 

energy expended just after the day's 
work is done in an endless number of 
ways that are positively infernal be-
cause of their stupidity.  Of all the 
things that can help make life unreal, 
it is the movies which must have the 
happy end where after several acts of 
villainy, all is well when someone taps 
the villain on the back and tells him 
to be a good boy in the future. 
Music can help you' 
Hitherto good music has been looked 

upon as something just for the edu-
cated few who go to hear the sym-
phonies, the opera, the great artist's. 
Music belongs to all! 

It begins where words end - - it 
whispers to us of immortality. 
And it came out of the mass soul in 

the shape of the folks songs, the songs 
of the people. 
It didn't start as an art. 
That's why sonic of us are trying to 

give it back to the people, to democra-
tize it. 
Some believe that classical music is 

the only good music. 
Rats! 
Good music may be a lovely waltz 

by a great composer or a homely bal-
lad or a quartet or a chorus, though a 
chorus must not be a drinking song. 
for, like some of the rivers, we have 
gone dry, that is those of us who are so 
by conviction or under doctor's orders. 
The main thing with musk is to 

have it in the home, not alone in the 
church or in the concert halls but in 
the home whether it cornes in the shape 
of a talking machine, a player-piano 
or a radio set. 
Let me tell you mothers and fathers, 

that with music in the home, the boy 
will bring in a better type of girl and 
the girl will certainly bring in a better 
type of boy. To you girls, let me say 
that if you have any fellow who threat-
ens to be a "steady" and who can't 
stand a little good music, take an old 
man's advice and — fire him. 
Did you know that a multi-million-

aire one day passing along the street 
heard the sound of violin playing. 
Curiosity brought him into the place 
and he found a little, fat, freckled boy 
scraping away. He became interested 
in the boy, gave him a chance. That 
boy later became a multi-millionaire 
himself and one of the great charac-
ters of these United States. The name 
of the man was Andrew Carnegie and 
the fat, freckled boy is Charles M. 
Schwab, head of the Bethlehem Steel 
Works, where at times they have from 
fifteen to twenty thousand employees. It 
was his musk which gave him a chance. 
Let us not forget the radio which 

already has millions of auditors and 
will be a most potent force to bring 
music home to the masses. 
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Baldwin, the Phone Maker 

N ATHANIEL.  BALDWIN  of  
Utah is the man from whom 

the Baldwin receivers get their 
name.  ills product has become so 

widely known that a few words 
about its origin and a word picture 
about the inventor himself will not 
be amiss. 
Baldwin radio products are manu-
factured in Salt Lake City. They have 
been manufactured there for the past 
right years. Mr. Baldwin, native of 
Utah, has been working steadily and 
his reward is coming in now, for his 
telephone receivers are becoming fa-
mous and the clamor for them is far 
beyond the capacity of his small fac-
tory.  But the inventor and manu-
facturer is not excited or enthusias-
tic over this rush of orders. 
"I don't know why there should 

be any story written about our work 
out here," Mr. Baldwin good humor-
eilly told a newspaperman recently. 
It is not easy to find the Baldwin 

Radio factory. It is not in the fac-
tory district of Salt Lake or even 
in the city proper. Even the street 
is not paved.  There is no high 
smokestack to mark the site. Near 
the road there is a modest little cot-
tage, the home of the owner of the 
plant.  Across the street is a long 
one-story frame building, built on 
the order of temporary quarters put 
up by construction companies. Be-
yond it are several other similar 
buildings.  These are parts of the 
factory. Sheet iron or tin pipes pro-
trude a few feet higher than the low 
roofs; these are outlets froin small 
stoves that furnish heat. 
But the interiors of these build-

ings are busy places. Last Septem-
ber there were less than forty men 
employed by Mr. Baldwin.  The 
popularity of his wireless telephone 
feceivers was just then beginning to 
spread.  He built additions to his 
frame factory buildings, the differ-
ent stages being plainly visible by 
the stage of discoloration from wea-
ther on the rough pine boards. No 
paint has been wasted on the ex-
terior of these buildings. 
The farmers who applied for work 
were given it, until now there are 
110 men employed, and only space 
limitations prevent the employment 
of more. The orders are far beyond 
the capacity of the plant. 
Mr. Baldwin is a native of Fill-

M ore.  Ile went to school in Provo 
and attended the Brigham Young 
University and later taught there. 
Then he became interested in elec-
tricity and invented his telephone 
receiver. He has made other inven-
tions and the factory does other 
work besides making these receiv-

ers, but at is tlic wireless telephone 
receiver that is making him famous. 
He has different types for different 
lines of work, and the receiver will 
work also with wire telephones. 
Mr. Baldwin is said to be demo-

cratic in some of his ideas. It is re-
ported that he dAves a low-priced 
car because that is all that the men 
working for him can afford and he 
does not want to be conspicuous. 
He has not gone out into the world 
for his mechanics, but has taken in 
the farmer boys of the neighborhood 
and trained them in his own way 
and to his own efficiency. 

* • • 

Ford Gets License 
ENRY FORD may yet tell 
"flivver" owners of the intri-

:ate methods of "ffivver" operation 
by wireless phone. The Department 
of Commerce has announced that 
Ford has been granted permission 
to operate a broadcasting wireless 
phone at Dearborn, Mich. His call 
is W W I. 

!leery Ford fspotedP llotpollig lit sit Alliellta 
(Gria swoop:1>u oak' 

New York Police Plans 

PLANS to equip the patrol automo-biles of the New York City Po-
lice Department with radiophone 
apparatus is announced as part of a 
war on bandits. 
Negotiations  for  the  wireless 

equipment, it is understood, have 
been conducted by Michael R. Bren-
nan, superintendent of telegraph of 
the police department. Provision is 
being made for a broadcasting sta-
tion that will keep in touch with all 
police automobiles at all times of 
the day and night, whether traveling 
at high speed or standing still. 

It is proposed to make use of a 
wave length that will permit of no 
interference by amateurs or high-
power broadcasting stations.  In 
each automobile one policeman wilt 
have receivers constantly to his cars 
and will be able to talk to headquar-
ters. 
To prevent the possibility of 

crooks listening in, the police broad-
casting will be done largely in code. 

Concerts for Doctor's Patients 
ADIOPHONE concerts for pa-

"  tient.; while waiting in the phy-
sician's office is the most up-to-date 
use found for the radiophone. Dr. 
Paine FitzGerald of Boston is the 
physician who kas long been a radio 
"bug," and now entertains his sick 
patients with music and lectures 
while waiting to see him in his of-
fice. 
Dr. FitzGerald says it is wonder 

fill the way the scheme works. A 
patient comes into the doctor's office 
and is first ushered into a lounging 
room, in one corner of which is a big 
graphophonc and opposite is the 
radiophone receiving set. 
The patient is naturally feeling 

blue and sick at heart as well as 
body.  Either the doctor or Mrs. 
FitzGerald takes a seat at the radio• 
phone and plugging in starts tun-
ing up to catch Medford, Pittsburgh 
or Newark. The patient's mind is 
immediately taken up with the 
wonder of the new invention, which 
is explained to him while pop-eyed 
he hears songs sung thousands of 
miles away. 

Aiding the Farmer 
TILE importance of radio to the 
A farmer is becoming more apparent 
every day.  It is asserted that the 
radio not only makes the isolation of 
the farm a thing of the past but brings 
quicicly to the farmer the agricultural 
information needed in the intelligent 
operation of the farm_ 
W. A. Wheeler, delegate to the 

radio conference in Washington. says: 
"There are more than 32,000,000 peo-
ple on farms, comprising nearly one-
third of the total population of the 
United States, most of whom are lo-
cated where they are practically cut 
off from immediate contact with the 
outside world. The radio is the only 
means of getting to them quickly, at 
small cost, the economic information 
necessary in the proper conduct nf 
their business." 
The time element in dispatching 

weather, crop and market news is a 
big factor affecting the value of such 
renortg. 
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The Sunday Sermon 

1T w Janicsburg, N. J.. which 
‘-e is just a tiny dot un the map, 
lives the family of Mrs. George A. 
Shultz.  She did not get to church 
on Sunday morning as often as she 
wtnild have liked, she told friends. 
Something always interfered.  And 
then alone carne the radiophone, and 
the broadcasting of a Sunday service. 
"The Sunday service will be a won-
derful blessing," Mrs. Shultz says. 
"My whole family listen in and enjoy 
it as much as if it were in the church 
itself." 
And  Mrs.  Shultz's  enthusiastic 

words lead to a bigger thing.  Will 
the minister of the future deliver his 
sermon over the ether? He is doing 
e today, but not universally. Will he 
recognize that he will reach an audi-
ence of hundreds of thousands via the 
radiophone? Indications are that he 
will, for as yet no sign has come from 
the clergy that it is displeased with 
this new means of spreading happiness 
and education. 
In fact, the opposite seems to be 

the truth.  Ministers everywhere are 
interested, and while many have not 
tried the new delivery as yet, they 
show unmistakable signs of doing so 
in the near future. 
It probably will boil down to the 

broadcasting of one service each week 
for each of the various religions. There 
is no question but that the influence 
will be one of good. for thousands who 
now do not attend church, who have 
not attended for a long time, will have 
their interest re-awakened. 
The leader of one New York's most 
famous orchestras, a distinguished 
looking gentleman, whose name can-
not be mentioned for obvious reasons. 
is a radio fan, and a rabid one at that. 
"What one thing pleases you most 

of all with radio?" he was asked. His 
musical criticism was eagerly awaited. 
He shifted his black cigar from one 

corner of his mouth to the other. 
"Well," said he, "I guess the most 

appealing thing about it is that I can 
attend divine services and still smoke 
my cigar." 

+ • • 

A Word About the Shut-Ins 
Pr 0 amuse the old folks, to interest 

the growing youth, to heal the 
sick, to instruct and inform everyone 
—these are the purposes of radio. 
This is brought out every day by the 
latest of those caught in radio's 
glamour. 
The part that it will play in heal-

ing the sick cannot be over-estimated, 
according to Dr. C. O. Probst. of Co-
lumbus, Ohio, who says that more 
than 1,50o tuberculosis patients in the 
vicinity would be materially aided by 
the installation of radio sets, and 

that he is working toward that goal. 
"The fact that patients have nothing 

to du, nothing to think about." hc sa s, 
"and have little intercourse with tile 
outside world, is detrimental to their 
recovery. 
"Radio concerts and news by this 

latest means of communication would 
go a long way toward making the 
load of a tuberculosis sufferer lighter. 
By putting these sufferers especially 
the bed-ridden ones, in touch with the 
outside world, radio will have accom-
plished a real purpose." 

The Younger Generation 
çpEAKE:Fts also point out that the 
"street corner boy" is becoming a 

thing of the past. They point out that 
the youth of today has too much to 
occupy his mind and not the least of 
these is radio.  They refer often to 
that old wheeze about the man who 
was talking to a companion.  Both 
were substantial, wealthy citizens of 
their community. 
"Say, Jim," said one, "What do you 

know about this radio thing?" 
"Not a thing, George," the other 

replied, "but my ninetvear-o14 boy 
can tell you all about it if you want 
to know." 
This boy question is indirectly re-

flected in the press comment of the 
country every day.  Says one writer 
concerning radio: 
Get on the radio band wagon. Every-

body's listening in the world around, and 
you must keep up with the procession. 
Radio is a hohley that is worth while. 
Here are a few of the things it will do 

for you: 
1. It will make your house up-to-date 

with radio concerts, dances, per mits, news, 
market reports, lectures, addressee. 
2. You will use your spare time in a way 

that will do you good and teach yuu some-
thing worth while. 
3. Radio kids you by easy stages tu a 

vocation with plenty of thrills and fat pay 
envelopes. 
4. Radio prepares you for service in the 

army, navy and marine corps. arm squad-
ron, merchant marine, commercial station, 
railroad system. fire department, police de-
partment. stuntner camp, hotel, stock ex-
change and government systems_ 
The government is right behind the boy 

who takes up radio seriously. The United 
States signal corps, United States army, is 
ready to teach it to the earnest boy. 
Boys who reach a certain prescribed 

standard are eligibk for invitations to at' 
tend an army camp for two weeks in the 
summer, free of charge. 
The navy does not forget the radio hoy 

either. For three years they have had a 
system for them and thousands are regis-
tered with die Radio Amateur Bureau of 
the Third Naval District, New York city. 
From time to time other opportunities 

for radio boys in connection with the 
government will develop 
Now, how you can start? 
1. Decide whether to buy or build year 

receiver. It will cost time, but less money 
if you build it. But you will probably 
has-e a better receiver if you buy it. 
2. Start working out your plan and 

stick to it. 

3. Scud to the superintendent ut docu• 
menu, government pruning other, %Valli. 
ington, D. C., for the following pamphlets: 
(a) DOCUnbcrat  No.  1033,  r_lenentary 

Fiatricity, .0 cents. 
(b) Document  No.  1064,  1:lementary 

Principies of Radio Telegraph) and Tele-
phony. IS Cents. 
These two pamphlets will let you know 

what is going on inside your apparatus 
and that will make you a better operator. 
The government has secured experts to 
write these pamphlets and you could have 
no better guide. 
(e) Radio laws of the United States 

and International Convention, 13 cents 
This contains the international Morse 

code, which is used in most radio trans-
mission, and the list of ir signals or 
radio abbreviations used hy all operators 
4. When you get discouraged, which 

will be often at the start, rest half an hour 
and try again_ 
Remember, radio is the one big modern 

science that a boy can use as well as a 
man. At least 2S0.(NX) boys are working 
at radio right in their own homes in the 
United States of America 

+ 4 + 

Appeal for Help By Radio 
R ADIO brought relief to the strick-

en city of Beardstown. Ill., which 
was caught when the Illinois River 
recently reared over its banks and 
rushed over occupied land.  To cap 
the climax a levee was reponed to 
have broken and all parts of the city 
caught by the flood waters. 
A relief committee immediately dis-

patched telegrams to all parts of the 
country asking for relief. To supple-
ment this, an appeal was broadcasted 
from various points of the country, 
and it is estimated several million 
people were informed of the city's 
distress by this method. Local radio 
stations throughout the country were 
asked, in the broadcasted appeal, to 
copy the message and to inform their 
home town newspapers. And SO, no 
part of the country, however remote, 
was uninformed of the suffering in 
Beardstown. 

+ 4 + 

Interplanetary Radio Far Distant 
p.)ssiBILITY of interplanetary 
radio communication is distant. 

says Professor J. A. Fleming. of the 
University of London. An electrified 
dust screeenn thrown off by the sun  
keeps the radio waves down to earth. 
while lack of such a screen around 
the moon makes that satellite unfit 
for long distance radio communica-
tion. 

• • • 
Radio Movies? 

T RANSMISSION of motion pic-
tures by radio to the homes ni 

the present generation is predicted hv 
E. L Eastman, director of the kY1,‘" 
radio station. 
"We have sent pictures by wire al-

ready," he said, "and anything that 
can be sent by wire can he sent hy 
radio." 
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Billy Jones Says: 
People Want What They Want When 
They Want It. And Most of the Time That 
Is Popular, Light Songs That Leave Them 

Whistling And Happy 

Popular and jovial phonograph artist, in an interview with Edwin Hall, ex-
plains his creed of laughter, and therein lies the explanation as to why Billy has 
become one of the most widely known singers of popular comedy songs 

IKNEW Billy Junes, thc popular 
comedy singer, when he was a 
kid up in Brewster, N. Y. Thai 

was before the Flood—of Radiophone 
popularity. 
Much water has flowed under the 

Brooklyn Bridge since then, tons of 
toasted corn flakes have been devoured 
for breakfast, a World War has been 
fought. W.J.B, has stopped runn ing 
fur President, and little Billy Jones 
has developed into one of those amaz-
ingly rare tenors who actually are so 
busy they hardly have time to give in-
terviews. But I had heard him on the 
air several evenings, singing at W 
and told him he must talk for publi-
cation, so readers of Tilt 1Visteetss 
Ant might know him better. 
Billy is busy because he sings for 

twelve — get this — twelve phono-
graph recording companies. Ile con-
fided this over a cup of coffee and be-
tween sips explained that he takes a 
jaunt around a vaudeville circuit or 
two just to keep the good habit. In 
his spare time, he dashes off a new 
song, grabs a sandwich. and -- occa-
sionally — a little sleep. 
That was Billy's daily and rather 

appealing routine of affairs when the 
big radio zeppelin began to bombard 
this country with its WJZ's, its 
'<MCA's, and its WGI's. Of course, 
Bill's services were ituntediately de-
sired, and just as he eagerly took up 
Uncle Sam's cause during the late un-
pleasantries, just so did he respond to 
the broadcast call. 

Love.s Comt:_nv .‘ND Ilestoe 

He put it over with a hang, and 
those who read these lines will recall 
the evenings of enjoyment he has con-
tributed.  It is only natural that, lov-
ing comedy and humor, he should get 
a large amount of fun out of his 
broadcasting and receiving experience 

of course, like everyone else, he 
has installed a receiver in his home. 
The sensations in singing into the 

broadcast transmitter arc no different 
than those one gets in singing for the 
music records.  In neither instance 
has one a visible audience. So in that 
respect he had nothing new to get used 

A characteristic 
lets Jests Montle 

to, and it handed him a laugh, he says, 
to watch how nervous some of the ar-
tists became while singing into the lit-
tle horn-like transmitter. 

"Titis WANT Tu Lsulat" 

"The trouble with most of them," 
he said earnestly. "is that they all 
want to sing grand opera. Get away 
from it! The people want something 
light ; they want to laugh." 
Billy received a letter from some-

one who had listened in out in Penn-
sylvania, a letter which was the out-
come of an argument the writer had 
with his wife.  The wife wanted to 
wager the next day's breakfast, sir 
something, that Billy's singing partner 
that night, Ernest Hare, was tall ami 
slim, fully six feet,  whereas Billy 
himself was very short and plump. 
And he was willing to wager — for 
the retention of the said breakfast— 
that the opposite was true. 
"For goodness sake."  the man 

wrote, "send a picture uf you two, and 
let me win one argument from my 
wife." 

assured him both Mr. Hare 
and himself were neither very tall nor 
very short, and that therefore neither 
won. 
Ineidently it might be mentioned 

that Jones answers every radio letter 
he receives, and he is seriously con-
sidering hiring a social secretary, se 
heavy has the mail become. 
At the beginning of this sketch I 

mentioned that  Billy came from 
Brewster, N. V. The folks up there 
always knew that the little choir sing-

er with the unusual voice would gel 
some place, and they were NaliNheil 
their predictions were good ones when 
they listened in and heard his voice 
ovirthe radiophone.  
Billy like, to do his own animism-- 

ing - all artists do for that matter 
and when he does he injects the hu-
morous element. Ile will mention lo 
name any one of his friends he knoa, 
to be listening in. Every mail bring. 
letters asking who is the party in 
Larchmont with whom he is alwas 
joking. I tried, also, to find out, len 
had to be satisfied with a Hal Hal an! 
a He! He! So it may merely be spec,. 
hated that someone has completel 
won the comedy tenor's heart, and has 
bought a radio  set because Bill, 
broadcasts. 
Speaking of love, he is convinced 

now that Romeo, Michigan, is well 
named. One night he was singing one 
of his 'West compositions, "Love Her 
By Radio." 'A couple of days later he 
received a response; 'twas contained 
within a perfumed and tinted enve-
lope with a heavenly odor strong 
enough to do a hundred-yard slash in 
trn seconds flat.  He wrote back, 
asking if the environment of living in 
Romeo was responsible. There's one 
town Billy's fighting shy of. 

»MIRES POPULAR Now 

And from North Carolina there ad, 
a letter saying his voice came to them 
clearly "mid the moonshine," and then 
went on to tell that the writer meant 
it literally, as he had the radio set 
rigged up just about ten yards or so 
from the family still, and that he took 
double stimulation from Billy's song.. 
heard in his mountain home in such 
pleasant surrounding's! 
And so they run. Billy Jones was 

well known long before the radiophone 
came into common usage. But he is 
doubly popular now, and it is all due 
to his ability to stick to his field — 
comedy singing. 
"The people want what they want 

when they want it," is his creed, "and 
most of the time they want popular, 
light scmgs that make them happy, not 
depressed." 
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When Ether W aves  Run Wild 

THE night was quiet, as nights 
usually arc, unless they are 

, noisy.  And from out of the 
prune tree Gunga Din gently slid with 
his radio set tucked under bis left 
arm, and he sang joyfully and softly 
in a high-pitched bass s'ince the latest 
of late hits. "Pay Me By Radio." 
Gunga is a good old scout.  His 

presence is a long-louked-for joy tu 
every inmate of the county insane 
asylum and the folks who work in 
the pretzel bending factory just over 
the railroad tracks delight in having 
him hike out to the athletic field where 
they take their daily exercise to limber 
up and make them flexible and fit to 
bend pretzels. 
Mrs. Din's little boy had taught the 

popular fever and nowhere did he gib 
without his radio set.  Ile read the 
newspapers, too, and scanned every 
radio item. 
Among the items he read about the 

chap who believed he could hypnotize 
via radio especially interested him. 
What an opportunity! Just think how 
science has progressed. Why, nothing ie 
impossible. thought he. That's Gunga. 
all over. For hours at a time he would 
sit and think.  And then, of course. 
there were hours when he would only 
sit. 
He cursed his luck with a "darn" 

and a couple of "goshes" when he read 
the announcement by an expert that 
big eared boys with red hair make 
the beet radio operators.  That for-
ever barred him from becoming a shin-
ing light in the radio field, he cursed 
again and again.  His ears were big 
all right, all right, but his hair was of 
the brilliant color one gets by mixing 
purple. orange, indigo and green. 
There was only one thing to do and 
that was to shave off hie hair and 
then the gods who watched over the 
destinies of radio might be fooled. 
On  the  night  in question  we 

find him slipping out of the prune 
tree  He had ben reading the thou-
sands of prophecies and declarations 
made in the newspapers by earnest 
local reporters, who had been pulled 
off the job of writing obituaries and 
made Radio Filitors. His head fairly 

swam and this alone brought him joy 
as he reflected that he had never 
learned to swim himself. 1\ ha: radio 
will do for one! 
1lly could not one get in touch 

with 'Mars or Venus or Jupiter by 
radio?  If these other things were 
not impossibilities and the newspapers 
said they mere not, why indeed coutil 
une nid use the newly found wonders 
to plumb the depths of the unknown 
universe and find out all about the 
other planets? That was why we find 
Gunga near the prune tree.  Ile had 
read somewhere that prune trees adapt 
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themselves especially well to interplan-
etary communication. and that one 
needs only to wind the aerial around 
three and a half prunes of the 4o-cent 
a pound size and then repeat the radio 
prayer "Alagazarn, alagazain, oogi, 
oogi, blkk" seven or four times to get 
the proper wavelength.  This he did 
and as he slid down — for the third 
time — he sank upon the ground, put 
the receivers around his pear-shaped 
(beg pardon) prune-shaped head, and 
tuned in. 
At first he caught PDQ (Reno) and 

he listened impatiently to a few bars 
from the rill Song from Carter. and 

the Powder Symphony from Colgate. 
He tuned again with slightly better 
luck and caught SOL (Zion City) and 
listened to a sermon un why the earth 
was flat.  Ile was getting nearer to 
the edge. he exulted. 
And then from far off there came a 

mass of sound, of swiftly moving jar-
gon, which he knew positively did not 
have a place un this earth.  At last! 
lie, Gunga Din, had made the first 
inter-planetary conummication!  He 
waited eagerly until the noise subsided 
into a semblance of order.  And then 
he heard a voice: 
'oice: 
(;uisga:  Whoisthis?  Whoisthis? 
Ile was excited and he let his words 
run together like an alley gang.) 
Voice: This is Mars talking. Inci-

dentally I might mention you are 
peaking to the smartest cockroach on 
our planet. Who are you? 
Gungo:  I'm Gunga Din on Earth. 
Voice:  Earth! At last! I thought 

down there you never would get hep 
to radio.  We cockroaches of Mars 
have known about radio ever since the 
era of Kitchen Sinks. 
Guriga:  Cockroaches!  You don't 

mean to tell me you are a cockroach! 
Voice:  I don't eh? Ask Howard 

Zimmerman of Harrisburg, Pa., what 
We cockroaches know about radio. Ask 
him. 
Con e: Yes. I read some place that 

he claimed cockroaches discovered 
radio or something, hut tell me, do 
cockroaches live on Marc? 
Voice:  Ill say they do.  All of 

Archite's forebears have tried in vain 
to get in touch with you, and we even 
sent some of our scout roaches to 
teach you how, but we wearied rif 
your ever learning, until we caught 
your signal. Just a minute, T want to 
throw in a connection with Venue. I 
want to let them in on this. 
There was a pause during which 

Conga heard a buzzing noise and then 
he caught a second voice, a higher 
pitched one. 
Voice: Say bug, this is a good one. 

Whom do you think I have on the 
radin? 
Secolifilt VOife:  Can't imagine. 
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And There's  Humor in  the  Air 
I'oice: The Earth! 
Second Voice:  1\ell, I hould light 

a summer's evening! Mercy, ho ! 
Gunga, are you still there 

- —physically I mean of course.  1 
want you to meet a great friend. 
Lightning bug of Venus meet Gunga 
Din of Earth. 
Gunga:  Lightning bug!  Do you 

live on Venus.  Why, we thought 
Venus was inhabited by men. 
Second Voice:  Min used to live 

here until they reached this more ad-
vanced stage. We, too, of Venus., des-
paired of your ever getting next to 
radio. At last you arc, but I want to 
warn you that you owe it to the light-
ning bugs we sent down there.  You 
can prove it by Hamilton Bailey, of 
Peoria, Ill.  He knows. 
Voice:  Don't  you  believe him. 

thinga, it was just as much our scout 
roaches as their bugs that taught radio. 
Second 1.'crice:  Nonsense. Gunga. 

nothing doing. Don't you believe him_ 
Voice : I'll crawl all over your sink. 

you insigniticent incandescent bulb. 
Serond Voice: Ves you will —not. 
Voice:  This i an insult. 1 shall 

call a meeting immediately of the 
Ronchery, and we'll sec if a war — 
There was a mass of incoherent 

'und and the rest was lost on Gunga. 
And Gunga was very thoughtful 

as he plucked a ripe prune.  He 
munched it as he wended his way 
homeward. 
Oh. very well. 

The Wireless Widow 
Genrye Mitchell 

I've been a widow all my life: 
That is. since T have been a wife. 
Communing with myself, the time. 
In solitary pantomime. 
Golf claimed him almnst every day, 
And, as he nihlicked on his way, 
I followed in his gallery 
Or, oit the club house porch, drank tea 
At night. Bridge took him frnm my side; 
I couldn't play it — though I tried; 
But sat at home, with ill-content, 
The while he gambled with the rent 
He gave up both Said he- 'Tm through, 
I'll stay at home alone with you." 
But Radio's trot him. Fickle men! 
1nd I'm a Widow once again. 

—fudge 

A very wise plan 
lias Dapper Dan— 
Ills ten wives think 
Ile's a wonderful man. 
They're scattered throughout 
A nation or 
But he keeps them all happy 
By Radio. 
Chorus: Oh. man. what a bee-u-tiful 

theme'. 

PRACTICAL USE 
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--tea, amnia Neer 

T HE radio messages some think 
they arc getting from Mars prob-

ably at that are as authentic, as some-
one recently remarked, as the mes-
sages Sir Arthur Conan Doyle gets 
from the dead and those former Sec-
retary Tumulty gets from the living. 

THE phrase "tuning in" has only 
one meaning to a young fathei., 

and it is not connected with radio. 
Any father will tell you that the Young 
Ones are the greatest little tuning 
coils on the market and they usually 
commence on the  yellophone  just 
when Dad fre1.4 like anything hut 
walking the floor. 

"Our Boy Has a Wireless" 
By Mary Barton Smith 

Our boy has made a wireless, 
t ten you 1 am glad, 

The thing is done and all se: up; 
Fur Juntet uncs  t gut mad. 

fk talked about it ail the time, 
morning, noon and night— 

Tin: dining room was upside down, 
The rug was uut of sight. 

There was saw-dust on the talk 
And shavings en the ti. mir. 
I didn't get to sweep that room 
F. 4  three  w h ole days or more. 

He'd plane and hammer, saw and tile. 
.1nd scatter things about. 

Then he'd make a break for school and-
-bun't touch things", he'd shout. 

Ile'd prowl around and fret and limit 
For things he couldn't find. 

And then he'd get a spool uf wire 
And wind and wind and wind. 

I think hr wound a thousand mac,. 
Of cause I can't he sure— 

t know.. I he  ld the spoool fur him 
Until my arms were sore. 

He mussed up kettles, pots and pan. 
To melt the paratine; 

He even got some in the grease, 
1 had to took things in. 

He used up all of his dad's ink— 
He took a china cup— 

To mix the mieins in he used, 
To stain the thing all up. 

And when we pat the aerial up 
I flute myself 'most blue. 

But I had helped him all along 
And had to see it thru. 

Some people passing in the street 
Wondered what it could he. 

Professor Rodin stopped and asked: 
"Is kitty up the tree?" 

But now it's done and all set up 
And we can hardly think_ 

It's—"Hushl he still! T hear it buzz! 
It's Arlington T think. 

Then dad, he looks at me and grins.— 
You know we dassn't talk— 

And then we just float nut the room, 
—You know we dassn't walk— 

But now we're just plumb proud of him 
We don't care for the muss, 

We want to keep him young in heart 
And always lowing us. 

I'll send a wireless each day 
To our great rind above: 
-n. always keep him sweet and pure 
Prntert him with Thy ;eye. 

eh/veer: 0e (V.V.) Fieeslof 

Thank Goodness! 
"Contrary to the general impression 

there is little or no mystery about 
radin teleuranhy or telephrmy—" Wire-
less—as it is commonly called."—From 
a W M' Jersey newspoprr 
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The Bell System In Radio 
The Telephone Company's Position In 
Respect to Patent Agreements — Plans 
for Supplementary Phone Services and 

Public Broadcasting Facilities 

By A. H. Griswold 

R ADI today is a magic word 
throughout the country and, 
like anything else occupying 

deadlines, much has been said of it, 
both good and bad, which it has not 
rightfully deserved. 
What ià radio?  While it would 

probably take volumes to give a com-
plete explanation of radio, yet per-
haps it can be briefly explained in the 
following manner. 
In the ordinary alternating current 

electric light and power circuit, such 
a4 are used to furnish light to homes 
and power to factories, the periodic-
ity of the electrical current is almost 
universally sixty cycles per second. In 
other words, there are sixty complete 
reversals of the electrical current 
every second. At this low periodicity 
or frequency practically all of the 
electrical energy is confined to the 
wire system and none of it radiated 
into space.  However, by sufficiently 
increasing the frequency or period of 
oscillation of an electrical circuit and 
by suitable circuit arrangements a 
large proportion of the electrical en-
ergy generated may be radiated into 
space  as  electro-ntagnetic  waves. 
These electro-magnetic waves travel 
through space with the speed of light 
and have frequencies varying from 
around 15.000 to several million cycles 
per second. 
In order to transmit a telephone 

message by radio the amplitude of the 
high frequency waves sent out is 
made to vary in accordance with the 
variation of current produced by the 
voice in an ordinary telephone circuit. 
The problem of producing these high 
frequency electrical waves and of thus 
controlling them by telephone currents 
has been solved in a satisfactory man-
ner only by means of the three-
electrode- vacuum tube. 
During our development of the 

vacuum tube in connection with the 
telephone repeater. we found that it 
was possible to make larger and more 
powerful tubes which could be used 
for radio telephony. and it was this 
development that brourht about the 
memorable and remarkable experi-
ments of troç, when we talked by 
radio to Paris. San Francisco and 
Honolulu.  Subsequently the labora-
tories of the Pell System hlve dili-

gently continued their development 
and research work, until today the 
fundamentals of radio telephone com-
munication arc fairly well established. 
and the kind of equipment necessary 
is generally known, although it has not 
been commercially produced excep 
for such real uses as have been found 
in the field of telephone communi-
cation. 
At the same time development by 

others of radio and allied equipmen: 
was taking place and, as might be ex-
pected, it was not long before it was 
found that the patent situation was 
considerably involved and that the 
public would be unable to obtain the 
full benefits of radio unless some ar-
rangement could be made between the 
holders of the patent rights which 
would permit of unhampered develop-
ment. Accordingly, at the request of 
the United States Government. the 
General Electric Company and the 
American Telephone and Telegraph 
Company entered into a cross-license 
patent agreement, effective as of July 
t, upo. In general. by this agree-
ment, the American Telephone and 
Telegraph Company received licenses 
in the field of commercial and public 
service  radio telephony, while the 
General Electric Company received 
licences in the field of amateur radio 
telephony and all radin telegraphy. 
Following the execution of the 

principal  agreement  between  the 
American Telephone and Telegraph 
Company and the General Electric 
Company an extension agreement was 
entered into whereby the General Elec-
tric Company may extend to the Radio 
Corporation of America any of the li-
censes which the General Electric 
Company received under the principal 
agreement, and likewise the American 
Telephone and Telegraph CompanV 
may extend to the Western Electric 
Company any of the licenses which 
the American Telephone and Telegraph 
Company received under the principal 
agreement.  Subsequently, the %Vest-
inghnuse Electric and Manufacturing 
Company, who also had been at work 
in • the radio field, entered into the 
agreement in the same patent licence 
fields as the General Electric Com-
pany  ant Radin Corporation  of 
America. 

e 

A. H. Ort«vrold, Rather at this @Mirk and 
A.M. Vire-Prealdrai of Ile. American Tele 

phone aad Tplegraph Cenbpany 

Prior to all tho., thi• Radio Corpora-
tion of America had been formed, had 
taken over the interests of the Mar-
coni Company in the United States 
and had entered into an agreement 
with the General Electric Compati  
whereby it acquired rights to use awl 
sell all radio equipment which the 
General Electric Company was li-
censed to manufacture, 
The situation today, therefore, is a•• 

follows : 
In general. radio telephone equip-

ment for commercial or public serv• 
ice uses is provided by the American 
Telephone and Telegraph Company or 
through its manufacturer, the Wes-
tern Electric Company.  Amateur 
radio telephone equipment, radio tele-
phone broadcasting receiving sets, and 
radio telegraph equipment are manu-
factured by the General Electric Com-
pany and Westinghouse Company and 
are sold through the Radio Corpora-
tion. The underlying principle through-
out this cross-licensing agreement is 
to insure and make available to the 
public the complete development ni 
radin. 

RADIO TELEPHONY A Surriestexr 
A \D NoT A SURSTITUTE FOR 

W IRE SERVICE 

The interest of the Dell System in 
radio lies in whatever application it 
may have to the possible future de-
velopment of telephone services.  In 
the Bell System or any other system 
based on sound economic principles. 
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the fundamental considera.iun in any 
communication problem is the provi-
sion of the type of facilities which 
will give the best and most economical 
service to meet the particular set of 
conditions involved.  In this there is 
made no distinction between wires and 
radio, as the premise is the proper 
type of communication and the conclu-
sion may be wires or radio. However, 
it happens that the inherent features 
uf radio telephony are such that it has 
economic or service application in 

the United States, or in any other 
place Where conditions are similar, ex-
cept as a supplement or auxiliary, in 
certain instances, to the wire service. 
but in no case a substitute therefor. 
The real applications of radio are 

in  communications  across  wide 
:retches of water, in ship to ship. in 
•hip to shore, in airships to land, in 
possibly some other types of mobile 
stations, in some forms of broadcast-
ing where the same communication is 
given simultaneously to a large nun 
ber of people, and in remote cases 
where, duc to geographical or other 
conditions, it is impossible or imprac-
ticable to place wire lines.  All of 
these applications will be recognized 
as supplements to the regular wire 
service and not substitutes for them. 
For the regular telephone service both 
lical and long distance,  for  which 
ires arc now so extensively employ-
ed in the United States, the limita-
tions of radio are such that  cannot 
bc used. 

R 'Pro TELEPIIONY CAN NEVER RE-
PLACE, UNIVERSAL NVIRE SERVICE 

'he general telephone communica 
tiun goal in the United States is uni-
t•crs.al service. This. is merely a brief 
way of saying that any person, any-
where, at any time. can quickly, re-
liably and at a reasonable cost, talk 
with any other person anywhere else 
in the United States, and for this talk 
these two persons will have available 
facilities for their personal. private 
and uninterrupted use..  Radio does 
not meet these requirements.  It pro-
vides unguided transmission, sending 
out its message broadcast to anyone 
within 'range properly equipped to re-
ceive it, while wires, although they 
came first in scientific development, 
really represem the refinement of the 
art and provide guided thansmission 
directed only to the person for whom 
intended.  Scientifically it is actually 
more remarkable that we are able to 
guide messages by means of wires 
than to send them out broadcast by 
radio. 
The number of communications 

which can be transmitted simultane-
ously by radio is narrowly limited. 
Daily over 6o,ccio,000 telephone calls 
take place over wires in the United 

States. In New York City 4,000,000 
ealls arc handled per day and toomoo 
calls per minute during the busy 
hours.  The facilities of the ether 
within any reasonable practical range 
are so limited that but a very small 
fractional part of such an enormous 
volume of messages could be handled 
by radio.  Further, the real applica-
tions of radio as hereinbefore outlined 
will undoubtedly demand grea;er fa-
cilities than the ether will afford and 
it is certainly desirable that the ether 
be conserved for such real and neces-
sary uses. If this is not done, it will 
be almost hopeless to expect that sat-
isfactory service can be given even in 
the real fields of radio. 
The cost of radio equipment and op-

eration for universal service would be 
enormous. The investment uf the [tell 
System in the United States today is 
less than $ao() per subscriber's station, 
including both local and long distance 
lines, and comprehending all the, poles. 
wires, cable, conduit, equipment, land. 
buildings and accessories of the entire 
system.  It is impossible to conceive 
at any cost any form of radio equip-
ment which would provide the same 
universal telephone service. 
llowever, suppose an attempt were 

inade to set up such a radio service. 
It can be intagined to be along either 
3f two lines: First, the apparatus at 
each subscriber's premises might be 
kept as simple as possible. and ar-
ranged only to connect that subscriber 
to a central office in a manner similar 
to that by which each subscriber is 
now connected by wire.  Second, by 
making the subscriber's apparatus 
more complicated, the subscriber might 
he given apparatus enabling him to di-
rectly connect with other stations in 
his vicinity, and he would reach more 
(listant subscribers by connecting to 
a central office.  It is impossible to 
imagine any arrangement so compre-
hensive as to enable him to directly 
reach all other subscribers. 
In the first case his apparatus would 

consist of both transmitting and re-
ceiving equipment with suitable sig-
naling and power apparatus and with 
some form of antenna.  It would 
need to be much more complete and 
reliable than any of the present simple 
forma of amateur equipment. In this 
case the radio equipment would mere-
ly take the place of the wire connec-
tion between the subscriber and the 
central office, but the cost of the radio 
equipment would be much greater than 
the total cost per subscriber of the 
entire existing telephone wire plant. 
In addition central offices and trunks, 
involving very expensive and elaborate 
radio apparatus, would be required to 
complete the connections. 
On the second assumption. part of 

the central office expenditures would 

be avoided, but the cost of the apini-
ratus at each subscriber's station 
woukl run into thousands of dollars, 
and in addition a considerable part of 
the central office expenditures would 
!•till be necessary. 
Fur long distance service radio has 

a more favorable application than it 
ha; for local service, but again it is 
found here that both in first cost and 
subsequent cost of operation it is 
many times more expensive than for 
wire circuits and does not approach 
them in reliability or freedom from 
interference and is not secret. 
Thus the cost of a complete radio 

plant for either local or long distance 
service or both in far in excess of the 
corresponding wire plant, and not only 
is the first cost of radio equipment 
greater than for wire equipment, but 
the experience to date indicates that 
the cost of operation of radio is great-
er per dollar of investment than for 
wire plant.  This means that radio 
telephone service, even if it were pos-
sible, must have rates, in order to pay 
the costs of operation, many times 
greater than charged for the present 
wire service. 
From the above it is evident that 

the cost of radio service would be ex-
cessive and that the character of the 
very limited service which could be 
given by radio would be so far infe-
rior to the service now given over 
wires that the general public, even if 
they could afford to pay for it. would 
not tolerate it. 
The words of the Secretary of Com-
merce. Mr. Hoover, at the recent Ra-
dio Conference in Washington, are 
interesting and to the point: 
"I think it will be agreed at the out-

set that the use of the radio telephone 
for communication between single in-
dividuals as in the case of the ordi-
nary telephone is a perfectly hopeless 
notion." 

SoNIE PRESENT APPLICATIONS OP 
RADIO TELEPHONY 

Let us then consider some of the 
applications of radio telephony which 
in the present state of the art can now 
be foreseen.  Between moving vehi-
cles, ships, ships and shore, airships 
and ground, and similar classes of 
services, radio telephony has an appli-
cation. All of these are possible fields. 
and as time goes on, it may be ex-
pected that they will he developed into 
useful auxiliaries to the wire service 
Recently interesting and successful ex-
periments on ship to shore transmis-
sion were conducted with the United 
States Steamship .4oieric& operating 
by radio in connection with our Deal 
Beach radio station and thence over 
land wires to New York and other 
points. These tests showed that ship 
to shore service  is possible. but 
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whether or not it is established as a 
commercial service must necessarily 
depend upon its value, which must be 

I lit• tu)uve.re swu m, conaplellea pH 'bp rear, 
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great enutigh to make the service self-
sustaining. 
Trans-oceanic wireless telephony is, 

of course, possible, as was demon-
strated by us in 1915. However, the 
present costs are very great and be-
fore it can be generally employed, the 
commercial value, as in the case of 
ship to shore, will have to be deter-
mined and assured. A factor operat-
ing seriously against such service is 
the great difference in time between 
countries located widely apart. 

BROADCASTING 

One of the mast interesting appli-
cations of radio telephony is that of 
broadcasting. which  is not inter-
communication but a one-way service. 
It is in this field that radio, by virtue 
of its inherent nature, seems to have 
great possibilities.  At the present 
time broadcasting is being done by 
various departments of the Govern-
ment, by certain manufacturers or 
agents of radio apparatus. by experi-
menters, by newspapers, and until re-
cently by amateurs.  The existing 
broadcasting transmitting stations are 
operating in the particular interest of 
the owners of such stations and are 
not providing broadcasting transmit-
ting service for the use of the public 
in general. The American Telephone 

and Telegraph Company controls the 
important patents on radio telephone 
broadcasting transmitting equipment 
for general public use and consequent-
ly is being besieged with requests to 
sell  radio  telephone  broadcasting 
equipment or to provide radio tele-
phone broadcasting service.  We are 
selling the broadcasting equipment 
and so many of these requests have 
been received that it has become ap-
parent that if every one who desires 
his  own  broadcasting  equipment 
,,,hould purchase it, there will soon be 
so many broadcasting stations all op. 
crating on the same or a comparative-
ly few number of wavelengths that 
real service from any of them will be 
impossible. Accordingly, we are now 
establishing in New York on the 
Walker-Lispenard building a broad-
casting station of the latest and best 
type known to the art.  It is not 
planned that we put on any program 
ourselves but rather provide the fa-
cilities over which others may broad-
cast at specified rates.  We could 
doubtless provide and broadcast a 
splendid program, but by such a pro-
eedure we would be inviting the pub-
!ic to purchase receiving equipment in 
order to hear our program and we 
would be committed to the indefinite 
continuance of a service for which no 
revenues would be received. By prn-
viding facilities for the use of others 
it rests with those who broadcast to 
furnish a class of program to which 
the general public will desire to listen. 
It is thought that in this manner the 
true attitude of the public toward 
broadcasting may be determined, as it 
is realized that at present the public 
is in a morn or less optimistic state of 
mind and that broadcasting must be 
placed on a much more sound basis 
if it is to remain as a valuable service. 

If the experimental broadcasting 
station in New York is commercially 
successful, it is our plan to estab-
lish, as circumstances warrant, similar 
stations throughout the country, and 
not only may each station have avail-
able for use in connection with it all 
of the local lines in the zone served 
by that station but also at some fu-
ture time it may be possible that all 
of such broadcasting stations through-
out the country may, if conditions 
warrant, be tied together by the long 
line plant, so that any one, from prac-
tically any point, may use any num-
ber or all of these stations simul-
taneously if he so desires. It is our 
thought that only in this manner can 
the hcst, cheapest, and most extensive 
ridin broadcasting service he given. 

It should be understood that this 
service will not react to the exclusion 
of private or other broadcasting serv-
ice and will not necessarily in any 
way directly displace such services. 

However, it is obvious that every one 
cannot own his own broadcasting 
equipment, and unless some provision 
for service such as we have outlined 
is made, only a limited number of peo-
ple in the country will have broad-
casting service available for their use. 

PRESENT LAWS AND PROPOSED 
REGULATION S 

The present rddio laws, which were 
made originally in 1905 and later modi-
fied in 1912 and adopted by Congress, 
cover principally the international sit-
uation with reference to radio teleg-
raphy, as radio telephone service was 
not practicable at that time. With the 
rapid development of radio telephony. 
particularly since the war, there has 
been a strung realization that the pres-
ent radio laws are entirely inadequate 
for the present situation and not only 
is the international communication 
question now under consideration but 
also the national problem.  !hiring 
February the Secretary of Commerce 
appointed a committee to consider 
radio telephone matters. This commit-
tee first met on February 27 and has 
been carefully considering the require-
ments for radio telephony with the 
idea through subsequent legislation, of 
providing space in the ether for the 
necessary and real services.  It is 
proposed in the preliminary report of 
the Secretary's Committee that a large 
part of the available space in the 
ether be set aside for various kinds of 
broadcasting, with a small reservation 

Tie* Captain of lbs Stei mahlp Attserlea talk 
pig to persona no shore, at their boons. and 
ortIcss im radio f.'s,» that preyed ship-to abort. 

'stiles practicable 
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for ship to shore, for trans-oceanic 
and for fixed station service.  The 
temporary assignments which the cotn-
mittee have suggested for the desir-
able uses of radin are naturally lim-
ited by the ether and by the character 
of practical apparatus so that no one 
of the services will probably receive 
as full an allotment as might be de-
sired. 
It is hoped that the proposed legis-

-  lation will provide reservations in the 
ether for what now seems to be the 
possible applications of radio teleph-
ony to the public service in order that 

•  these application; may have an op-
portunity for development along prop-
er lines. It is also desirable that there 
be established and maintained a rigid 
regulation of radio matters with the 
end in view that prime consideration 

will always be given to the necessary 
and essential uses of radio. 
Whik we have important exclusive 

rights protected by patents, our inter-
est in the extension of our field of 
service overshadows any interest in 
any patent or group of patents. Above 
.all, we do not want to obstruct the 
work or play of scientists and ama-
teurs.  Progress follows experiment 
and use.  In this new art we should 
experiment and encourage the experi-
ments of others, but without prejudice 
to later enforcement of our rights if 
and when such enforcement becomes 
necessary to the efficiency of a public 
service. 
The question of most interest in the 
Bell System is naturally—"What do 
we pro-pese to do with radio?"  We 
propose to keep in mind our main pur-

pose which is to furnish to the people 
of the United States as wide a range 
of comnumication facilities as possi-
ble. It may mean service with ships, 
railway trains and airplanes. It may 
mean a trans-Atlantic service, but 
promises cannot. now be made. It may 
mean  broadcasting,  the future of 
which cannot be determined as yet. It 
should be remembered that radio tel-
ephony, with its scope definitely lim-
ited by natural conditions, has only 
reach an elementary stage. even in its 
possible fields.  Bearing in mind our 
fundamental policy of providing the 
best and most economical type of fa-
cilities to meet any given set of con-
ditions, we shall continue our work of 
developing Mtatever possibilities there 
are for radio in the field nf telephone 
communicatinns. 

Radio Communication Between Life Boat 
and Shore 
By S. R. Winter: 

EXPERIMENTS in the use of 
the radio-telephone as an agency 
in maintaining rapid communi-

cation between a motor life-saving 
boat and a station on shore have re-
cently proved successful. The experi-
ments were conducted jointly by the 
Radio Communication Section of the 

The eon« guard hoot eu way out te tea 
te loathe teals 

National Bureau of Standards and the 
United States Coast Guard Service, 
the latter contemplating the applica-
tion of radio-telephony as a life-saving 
device at several of its coast-guard 
stations. 
Seafaring vessels are most f re-

quently wrecked in stormy weather 
and the rescuing crew necessarily have 
to  perform  its  services  quickly 
and without encumbrances on the 
life-saving boat.  Dangling wires or 
the towering antenna common to the 
conventional wireless transmitting and 

receiving outfits obviously could not 
be used. Therefore, the coil antenna, 
by reason of its compactness and non-
requirement of insulation from the 
earth, was selected as the form of ap-
paratus for conducting the novel ex-
periments. 
Two vertical pipes grounded at each 

end and having a connection made 
across their tipper ends proved a sat-
isfactory arrangement.  A coil an-
tenna previously developed for use on 
submarines, offered a sort of model 

for the design installed on the motor 
lifeboat.  The boat subjected to the 
unusual observation-tests yeas thirty-
six feet long, propelled by a gasoline 
engine, and was equipped with a sub-
stantial metal keel. The receiving and 
transmitting wireless outfit was in-
stalled as far forward on the motor-
boat as possible and from the appa-
ratus was extended forward a wire 
which was connected to the keel. Two 
other wires, heavily insulated, were 
run aft along the guards and welded 
to the keel. Thus, it is seen, a par-

ticular design of coil antenna was 
shaped, of which the keel was an in-
tegral part. 
The transmitting outfit employed on 
the boat and the one at the station on 
shore were in agreement as to design 
and capacity. The unit consisted of a 

Tranetultting end n.orliltig equipment tt.ed 
tu the testa 

Radiophone Installation on U.S. Corot 
Guard life beat 

5-watt radio-telephone and a receiving 
set.  The wavelength selected for 
transmission from the boat was 
meters; from shore 675 meters. e ce 
receiving outfit included three stages 
of radio-frequency and two-stages of 
audio-frequency amplification.  The 
transmitter proved powerful enough 
to maintain effective communication 
with the land station when the bast 
had sailed six miles from shore. This 
distance is adequate to the usual de-
mands of the life-saving service and 
the tests proved eminently satisfactory. 
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What Newspaper Editors Say 
Press of the Country, Reflecting Public 
Attitude Declare for the "Era of the Radio" 

THAT the public still is greatly 
mystified and highly interested in 
the sudden  popularity of the 

radiopluine is retiected in the press of 
the country. Minds which are not held 
down to the technical limitations of 
wireless have soared t, undreamed of 
heights with the first taste of the new 
form of communication. Thus we find 
the If "heeling 4 If'. t'a.) News saying 
that the statement of a high telephonc 
official that the field of radio is lim-
ited "will not hold." 
"At the present time," the newspaper 

says. "there is no dote,' that the situation 
looks that way.  But to us- unfamiliar as 
we are with the scientific details nl wire-
tees, it would appear an casier task to make 
this field unlimited, than it was to bring 
radio to the surface in-the first place. 
"Just now there is hardly a chance of 

radio supplanting telephone and telegraph 
wires, but at one time the steamboat was 
never thought to be a practical means of 
transportation; the automobile was nothing 
hut a toy and the airplane would never he 
made sait. Scientific minds are bound to 
improre radio  The statement of the offi-
cial will not hold." 

The  Tent file  (Texas)  Telegrain 
catis this "The Era of the Radio," 
and adds that the "possibilities of 
radio in achieving many  improve-
ments and creating many new advan-
tages in the every-day affairs of men 
are developing so rapidly that the 
mind scarcely has time to grasp the 
-ope and application of one phase of 
radio activity before a newer and 
more startling announcement of its 
possibilities i proclaimed  to  the 
world." 
"Broadcasting speeches, music and enter-

tainments has been demonstrated as prac-
ticable and econemical" 
The newspaper adds: 
"Among the latest annrnincements of the 

utilization of radio ciartnunication is the 
proposai of a great tram-continental rail-
road system to install radio phones on its 
Pacifie coast through trains by means of 
which its passengers will be enabled to keep 
in direct communication with their business 
or social affatirs without interrupting their 
travels.  Tests now being made by radio 
companies will determine whether this in-
stallation on fast moving passenger trains 
is practicable. 

EDUCATION VIS R.seeto 

"Of greater moment, however. is the an-
nouncement from New York, that with fur-
ther development of radio service it will be 
possible to acquire a complete college educa-
tion ai one's home without the expense and 
incidental temptations for the student actu-
ally going to a university  One institution 
in New York, of national fame, has an-
nounced that a broadcasting statinn will be 
i-rahlished  in  Washington  Square  in 
Cr,:orr New York through the instrumen-

tality of winch classes in all its university 
courses will be conducted 
"With such developments as these so early 

in the practical application of the radio 
wireless service the' mind is staggered in 
contemplation of the marvels that serin sure 
to follow.  It is to be accepted that there 
will he equal additional development in this 
line of scient:tic research as there has been 
in the field of practical electrical appliances, 
which means that the world is just at the 
threshold of the wonders of the radio." 

Many newspapers are calling the in-
terest by the public a "fad" or a 
"crase." Thus we find the OshkosOs 
(Wise.) Northwestern referring to it 
as "the latest popular craze" and add-
ing that the rapid spread of "this fad 
has caused experts to predict and fore-
see in this new method of communica-
tion the possibilities of important and 
far-reaching changes that will affect 
various phases of business and social 
fe." 

MAY ADDRESS MILLIONS 

"It is suggested that this offers an op-
portunity for a new kind of political tant-
pa.igning.  Instead of speaking to a few 
hundreds, or thousands, a campaign orator 
will he able to address a radio audience of 
many thousands, os' even milhons, at one 
lime, and scattered mer a wide area.  In 
fact, there are en many strange possibilities 
connected with this new device for utilizing 
the mysterious ether wares that one won-
ders where it will lead to" 

Many of the accomplishments of 
wireless are so marvelous to the non-
technical mind that they liken the re-
sults  to  wizards'.  The  Worcester 
(Mass.)  Post heads  an  editorial 
"Wireless  and  Wizardy,"  and  in 
speaking of radio communication be-
Tween a flying airplane and racing 
auto, it declares that radio is "man's 
greatest conquerer of space and loca-
tion."  And  the  Austin  (Texas) 
American thinks that times will "be 
so changed. with so many now un-
thought-of marvels, that the people 
of 1942 will yawn at us, just as we 
look bnrcd when an old soldier rem-
inisces." 

A bare announcement recently that 
talking movies through the u se  of 
radio, had been successfully demon-
strated  in  (liicago  immediately 
caused many editorial minds to leap 
into the realm of speculation.  We 
thus find the Shamokin (Pa.) News 
declaring  solemnly that "it is not 
straining the imagination to picture a 
day when moving pictures themselves 
will be broadcasted into homes by 
wireless, the same as a photograph 
now can he rahleirl across the ocean." 

Newspapers, too, are enthusiastic 
about the possibilities of transmitting 
news by radio and thus increase the 
prestige of their respective  dailies. 
Says the Los Angeles (Cal.) Herald 
editorially: 
"The latest ne-ws of the city and the 

world, availa.ble by merely taking down a 
telephisne recriver--this would seem  ir, hr 
the acme of comfort in the pursuit of daily 
information.  But this is what is being 
made available ta peuple within a radius of 
2,2no mile, daily, through the enterprise of 
Mo- Erenino Ilerald in its new radiophone 
news service. 
"And you do :sot even have to be a sub-

scriber, although you do have to put up your 
own radio receivers; but the news service is 

absolutely free_ From information received 
it is already proving a boon to ships at sea, 
to those isolated on Pacifie islands and to 
people in out-of-the-way places west of the-
Rocky mountains  Indeed, many hotels in 
small towns remote front large city news-
papers are installing receiving apparatus m 
order to keep their guests informed on the 
latest doings in the great world around 
them. 
"This service is rendered every day ex-

cept Sunday, at 5 o'clock in the afternoon, 
which means that the news of Europe up 
to midnight and of the F.ast up to A or 9 
o'clock is covered and announced 'before 
it happens'---because of the difference in 
timr" 
And finally we see the press widely 

awake to the extreme importance of 
radio and soundly criticizing nidifie 
officiais who may or may not be negli-
gent about the installation of radio 
equipment on vehicles of water trans-
portation. 

LAW NEEDS AMENDMENT 

"Radin has saved thousands nf lives on 
the sea." says the New Ynrk Eecning Mita. 
"In 1902 the S. S. Philadelphia was pro-
vided with radio for emergency.  In 1912 
a law was passed that made it necessary for 
ocean-going vessels to carry a radio sta-
tion. 
"Recently a seaplane set ont frein' Miami. 

Flz. to IliminL  It carrierl seven persons. 
The plane developed trouble en tonte as 
planes often do, and it had to alight upon 
troublent waters_ In a few hours it was at 
the mercy of a restless sea. 
"What happent-d to its wireless appa-

ratus?  It did not have any!  If it had 
been provided with a low-power transmit. 
ter, all of the passengers would have bee-n 
saved.  A few SOS signais would have 
brought plenty of assistance. 
"Does Mr. Hoover know that seaplanes 

are allowed to carry passengers over forty 
miles n1 watery waste without a radio out-
fit? If he does, let us hope that he will act 
to prevent further lois of life  Our radio 
law needs an amendment that will force 
the owners of 'cardanes carrying passen-
gers to install a radio outfit. It is the only 
assurance of safety these crafts can offer 
when they are drifting helplessly on the 
hosem of a mad sea." 
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Radio Telephone Conference 
Report 

T HE  Radio Telephone Confer-
ence, called some time ago by 

Secretary of Commerce Hoover to 
help solve the present chaos in the 
air, rendered its final report, un 
April 27. 
"It is recommended." says the re-

port. that the wave band assigned 
to amateurs, 150 to 275 meters, be 
divided into bands according to the 
method of transmission, damped 
wave stations being assigned the 
band of lowest wavelengths, inter-
rupted  or  modulated  continuous 
wave radio telegraph stations the 
next band, radio telephone station, 
the next band, and, finally, unmck10-
lated continuous  radio  telegraph 
stations the band of highest wave-
lengths.  It is recommended that 
amateurs be permitted to carry on 
broadcasting within the wavelength 
assigned by the Secretary of Com-
merce to amateur radio telephony." 
Recommendations are made that 

the Secretary of Commerce assign 
to each radio telephone broadcasting 
station a power range of 600 land 
miles for Government stations, 250 
miles for public broadcasting sta-
tions, and fifty miles for private and 
toll broadcasting stations; that the 
same wave hand or overlapping 
wave bands should not be assigned 
to stations within these distances of 
each  other:  Government,  1,500 
miles; public, 750 miles. and private 
and toll. 150 miles. 
The conference adopted at its final 

meetings a new provision recom-
mending that the operation of Gov-
ernment stations he conducted in 
such a manner as not to interfere 
with commercial traffic and broad-
casting. 
The report recommends the ap-

pointment by the President of an 
advisory committee to the Secretary 
of Commerce to consist of twelve 
members, half of whom shall be 
from the Government and half from 
civil life. 
The general allocation of wave-

lengths  provides:  Trans-oceanic 
service, 6,000 meters; fixed radio 
telephony, non-exclusive, 3.300; mo-
bile service, non-exclusive, 2,650; 
Government  broadcasting.  2,050; 
aircraft, 1.550; city and State public 
safety broadcasting. exclusive. 28.5; 
amateur, 275. 

New Swiss Radio Station 
A HIGH-POWERED, loud-speak-

ing wireless telephone station 
is being installed at Lausanne, 
Switzerland, by means of which it is 
planned to hold daily communica-
tion with the Eiffel Tower in Paris. 
The apparatus will be capable of re-
ceiving  messages  from  London, 
Berlin,  United  States  and  air-
planes flying over Western Europe. 

MaJ.-Gen. George O. &tuber tieing electric 
letup bucket to rerelve radlophose broad. 

casting 

Annual Report of the Radio 
Corporation 

-ri trans-Atlantsc vircuits of the 
Radio Corporation of America 

are now carrying 20 per cent. of the 
messages between this country and 
Europe, according to the annual re-
port of the corporation. 
Out of a gross income of $4.160,-

844 in 1921 the corporation made a 
net profit of $426,799. This amount 
was applied against reserves for de-
preciation of patents, which the di-
rectors believe inadequate. 
The year 1921 wag largely devoted 

to increasing the efficiency and ca-
pacity of. existing communication 
channels and to extending, through 
present European correspondents, 
connections with othe rcountries by 
wire telegraph. Thus there has been 
provided indirect service to almost the 
entire world. except South Ameriac. 

i 

Six direct international radio com-
munication circuits are now in op-
eration by the Radio Corporation of 
America:  Great  Britain,  opened 
March 1, 1920: Norway, opened 
May 17, 1920; Germany, two cir-
cuits, the first opened August 1, 
1920, and th c second May 19, 1921; 
France, opened December 14, 1920; 
Hawaii and Japan, opened March 1, 
1920. 
The installation of high-power 

stations in South America has been 
inaugurated, by joint arrangement 
with the French, German and Eng-
lish companies, under which the in-
terests of the four companies are 
trusteed, with an American chair-
man chosen by the Radio Corpora-
tion of America. A station is now 
being erected in Argentine, and a 
concession has been obtained and 
financial commitments made in Bra-
zil. At Warsaw, Poland, the Radio 
Corporation of America is now 
erecting a high-power station. One-
half of the necessary radio equip-
ment has been forwarded to Poland 
from the United States, and Ameri-
can engineers are making the instal-
lations. 
The new receiving station  for 

trans-Atlantic  radiograms  is at 
Riverhead, L. I., where the one an-
tenna congiStS of two copper wires 
nine miles long strung on telephone 
poles, and receives simultaneously 
messages from Norway, England, 
France and Germany. 
The erection of radio telephone 

broadcasting  stations in various 
parts of the United States has re-
sulted in a great demand for radio 
telephone receiving apparatus. The 
demand came up overnight and ap-
paratus embodying the latest im-
provements and of a character suit-
ed for general use has now been 
developed for manufacture in large 
quantities, and it is believed by the 
officers of the corporation that the 
demand, large though it may be, 
will soon he filled. 

+ + 

S.S. Iowa Radio Tests Postponed 
J' HE proposed gunnery tests of 
the Atlantic fleet, with the wire-

less controlled U. S. S. Iowa as the 
target. scheduled for May 1, have 
been postponed indefinitely in order 
to effect Wei economy, the Navy 
Department has announced. 
al IqIfl 
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Development of Radiotelegraphy 
in Czecho-Slovakia 

FOR some time, the Ministry of Post and Telegraph of Czecho-
Slovakia has been planning to build 
a central wireless station, with sub-
sidiary stations in different parts of 
the Republic. With this end in view, 
the Ministry has carefully followed 
all inventions in the field of radio-
telegraphy and has sent its engi-
neers to foreign countries for the 
purpose of studying wireless systems 
already in operation. 
A station will be built at Pode-

brady, Bohemia, equipped with high-
frequency generators(Letour-Bethe-
nod type), producing 50 kilowatts 
of energy at the antenna. The entire 
station with two towers, 500 feet 
high, will be capable of generating 
additional energy up to 100 kilo-
watts at the antenna.  When the 
need warrants the expansion, an-
other generator developing 50 kilo-
watts of energy will he installed. 
The radius of transmission will be 
about 2,500 miles. 
The Podebrady station will also 

be the main sending station for 
Prague, and wireless telegrams filed 
at Prague will be transmitted by it. 
In addition to the main station, the 
State Post and Telegraph office at 
Podebrady is building a smaller sta-
tion, equipped with vacuum tubes. 
At Kral Vinobrady (a district of 

Prague) a wireless station with a 
radius of 250 miles is operated in 
connection with the Main Post and 
Telegraph office. At Brno (Brunn), 
Moravia, a radio plant has been 
constructed recently with a range 
of 600 to 900 miles.  Tests of the 
apparatus and service between these 
two stations were made at the end 
of January and proved entirely suc-
cessful.  ieurther tests are now be-
ing made between Brno and radio 
stations in other European coun-
tries. 
For radio communication between 

Slovakia and Prague, as well as with 
the Orient. a new station is being erec-
ted at Kosice. Slovakia, while still an-
other at Bratislava will be operated 
for the benefit of the shipping on the 
Danube and for the International Da-
nube Commission, now sitting at 
Bratislava. 
A radio sending and receiving sta-

tion has been projected for Liberec 
(Reichenberg). and the authorities 
state that they hope to have it com-
pleted before the opening of the 
Mint International Sample  Fair, 
which will be held in that city from 
August 12 to 20 of this year.  The 
State Telegraph office at Karlovy 
Vary (Carlsbad) also desires to es-

tablish a small radio station at that 
point before the season opens at the 
baths. 
Because of the importance of radio 

communication to aerial navigation, 
the Czecho-Slovak Ministry of Post 
and Telegraph and the Ministry of 
National Defense are now building 
a wireless station with a range of 
600 miles  at  the  Kbely  (near 
Prague)  aerodrome, the starting 
point of aeroplanes for Paris and 
Warsaw.  In Western Bohemia, at 
Plzen, or Cheb, a station will be es-
tablished in connection with the air 
service to Paris and another in 
northeastern Bohemia, with that to 
Warsaw. The Prague, Brno, Bratis-
lava, and Kosice wireless stations 
will also serve the air fleet. In addi-
tion to these joint plans a Ministry of 
National Defence is proposing to build 
its own wireless stations for military 
purposes. 
Bankers and industrial concerns 

in Czecho-Slovakia confidently ex-
pect, in a very short time, to be re-
ceiving information by wireless from 
the Bourses of London, Paris, Ber-
lin, Zurich, Amsterdam, and New 
York.—Bs C. S. Winans, American 
Consul, Prague, Czecho-Slorakia. 

* 

Ban on Political Speeches From 
Government Stations 

U NTIL a definite policy has been 
established by the Government 

regarding the use of naval radio 
telephone equipment for broadcast-
ing, nil further political speeches or 
lectures 'will he sent out. This deci-
sion of Mr. Denby to curb the gen-
eral use of naval equipment followed 
an investigation into the use of 
broadcasting stations by members 
of Congress for addressing their 
constituents. 
Democratic members declared that 

the use of Government radio facili-
ties had been granted only to Re-
publicans, and the Secretary of the 
Navy, determined to put an end to 
the growing confusion pending the 
determination of a definite policy by 
this body. 

+ 4 + 

Navy Radio Bill Signed By 
President Harding 

'THE bill extending use of the 
A Government's naval radio facilities 
for commercial and press purposes 
until June 30, 1927, has been signed 
by President Harding. 
As passed by the House the 

measure authorized the extension 
of the use of such facilities only un-
til next June 30, The Senate amend-

ed it by making the extension until 
June 30, 1927.  The compromise 
does not apply to messages to 
China. 

+ • 

Music from Schenectady to San 
Francisco By Radio 

SAN FRANCISCO has listened to 
spoken words and instrumental 

music played in New York State 
carried by radiophone over more 
than 3,000 miles. 
For more than four hours the 

music and conversation transmitted 
on the Atlantic Coast was checked 
up by radio engineers at the Rock 
Ridge station in Oakland and at the 
office of the Morehead laboratories, 
San Francisco. 

The significant feature of the test 
in the development of radio teleph-
ony, is that it was transmitted with 
low power on a short wavelength. 
available to amateurs. 
The test was arranged through 

the co-operation of the General Elec-
tric Company of Schenectady and 
the Atlantic-Pacific Radio Supplies 
Company of San Francisco. 

Three and a half kilowatts of 
power were used in transmission on 
wavelengths of 360 meters. 
The receiving set at Rock Ridge, 

Oakland, was equipped with two 
stages of radio amplification and two 
of audio amplification. 

4.  • 

N. Y. State Incorporates Many 
Radio Companies 

'TAKING advantage of trernen-
' dous interest being shown these 
days along radio lines, many cotn-
panics were incorporated in this 
State last month for the purpose of 
manufacturing radio apparatus.  A 
summary issued by Secretary of 
State John J. Lyons covering the ac-
tivities of the corporation bureau 
last month as well as furnishing 
comparative figures for the first 
quarter of this year and the same 
period in 1921. furnishes additional 
proof that the hesitancy  which 
characterized companies embark-
ing in business is rapidly becom-
ing a thing of the past. 
During the month of March, a 

total of 1.717 companies having an 
aggregate capitalization of $58,411.-
250, were incorporated by Secretary 
of State Lyons. These figures rep-
resent an increase over February of 
284 companies and a capitalization of 
approximately S7,000.000. 
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Chevrolet to Use Radio 
in Auto Race 

A WIRELESS telephone will be 
AL used by one driver in the 500-
mile automobile race at the Indian-
apolis motor speedway May 30 to 
keep in touch with his pit during 
the long grind. The car, a small onc 
of popular make, but rebuilt for rac-
ing purposes. was designed by Louis 
and Arthur Chevrolet, of Indianapolis. 
Louis Chevrolet designed and built 
the winning cars in the 1920 and 
1921 races. 
Pointing out that drivers and 

mechanicians lost track of their 
standing in the long race after they 
have gone several laps, the Chevro-
let brothers declared the wireless 
telephone will enable the automo-
bile pilot to keep in constant touch 
with his pit and know at all times 
his place and other valuable infor-
mation. 
Jack Curener. of Greenville, Ohio, 

who has been selected to drive the 
car, is in the city working on it. To 
make the use of thc wireless possi-
ble a small device will be placed on 
the rear of the car to catch the 
waves as the machine speeds around 
the track. 

• 

Illegal Possession of Radio 
Tubes 

w all the arrest of Jewell Van 
I" Dyke and  his brother Carl. 
heads of the Van Dyke Electric 
Company, Asbury Park, N. J., by a 
United States Deputy Marshal on a 
charge of illegal possession and dis-
playing for sale Government radio 
tubes, officials at Camp Vail an-
nounce the belief that many amateur 
radio operators possess stolen tubes 
and on May 1 a drive to recover 
them will be made. 
The Van Dykes were held in 

$1,000 tach by United States Com-
missioner Carton. It is alleged that 
United States "V. T. L" radio tubes 
were found at their store. 
Since their arrest many tubes had 

been returned to the camp. The Van 
Dykes said they were unaware that 
the tubes bought by them had been 
stolen. 

Radio to Link America With 
Sweden 

FOR the first time in history Swe-den and the United States will 
have direct telegraphic communica-
tion through the erection of a high-
power radio station which is to be 
constructed  immediately  on  the 
Swedish west coast. Heretofore all 
cable or radio communications be-

tween the two countries were re-
layed from London or Paris. 
The Riksdag long ago appropri-

ated the initial sum of 2,000,000 
kronor, more than $550,000, to be-
gin the work, but it was not until 
recently that the Swedish  State 
Telegraph Board and the Radio 
Corporation of America reached a 
satisfactory agreement, under which 
the fees for all radio traffic will be 
divided equally between the two 
countries. 
It is calculated that the cost of the 

new station will not exceed 5,000,-
000 kronor, about $1,400,000.  One 
reason for an immediate start is the 
serious unemployment situation in 
Sweden. 
The total telegraphic traffic be-

tween Sweden and North and Cen-
tral America amounted last year to 
1660,000 words. Thc head o-ffice )f 
the new «tation will be located in 
Gothenburg. 

Bank Payments Ordered By 
Radio 

T HE Farmers' Loan and Trust 
Company announce that arrange-

ments had been completed with the 
London Joint City and Midland 
Bank, I.imited, which will enable 
wireless payments to be made at 
any time to passengers en route on 
board the Mauretania, Aquitania and 
Bercngaria. Through branch banks 
on heard these ships passengers also 
may order payments made through 
the Farmers' Loan and Trust Com-
pany to persons in this country. 

Direct Wireless Between Eng-
land and Australia 

'THE Amalgamated Wirelegs(Aus-
A tralasia), Limited, of Sydney, has 
been authorized to establish and 
conduct direct wireless communica-
tion between Australia and England. 
and also to take over and develop 
the entire Australian wireless serv-
ices. A new board of directors will 
be formed for the Australian wire-
less company, which will consist of 
seven, three representing the Com-
monwealth Government. three rep-
resenting the Amalgamated Wireless 
(Australasia), Limited, and a sev-
enth director to be selected mutual-
ly. 
Within two years Australia will 

be in direct communication with 
England  through,  high-powered 
wireless stations erected in each 
country, and a commercial wireless 
service will be available at rates for 
all classes of traffic which will be 
two-thirds of the existing cable 
rates. 

Radio on Airplane.: 
SEAFARING airplanes will be as 
è safe as a chair at the opera if all 
the new regulations announced by 
Secretary of the Navy Denby are 
strictly enforced. 
The regulations provide that all 

airplanes that make long passages 
he equipped with radio sets of suffi-
cient strength to communicate with 
a ship or station at the near end of 
the passage.  It is also planned to 
install radiophone outfits on all mail 
machines.  Ile apparatus will have 
an operating radius of 200 miles to 
afford the pilot constant contact 
with the station just left or the one 
ahead. 

*  •  • 

Radio Shows 

THE Electrical Contractors' Asso-
ciation of Brooklyn and Queens 

will hold its first annual radio and 
electrical exposition at the Brook-
lyn Ice Palace, corner of Bedford 
and Atlantic avenues. from May 6 
to May 20, inclusive. 
Headquarters have been opened at 

the McAlpin Hotel for the Radio 
Show which will be held at the 
Seventy-first  Regiment  Armory, 
Thirty-fourth street and Park ave-
nue, New York City, the week of 
May 22-29. 
Announcement  of  a National 

Radio Exposition to be held in the 
Leiter building, Chicago. June 26 to 
July 1. has been made by Milo E. 
‘Vestbrooke. its manager. 
The annual Chicago Radio Show 

will be held in the Coliseum in Chi-
cago, from October 11 to October 
22, according to a communication 
received from U. J. Herrmann, 
manager of the show. 

New English-Swiss Wireless 
Service 

A NE W high-speed commercial 
wireless service between Switz-

erland and England is being carried 
on by stations which have been spe-
cially erected for the purpose by the 
Marconi Company in Switzerland 
and England, capable of handling 
traffic at a speed of 100 words per 
minute in each direction. 
The signals received at the Eng-

lish end are automatically relayed 
to London, and there recorded in 
Roman characters.  The English 
transmitting station is automatically 
operated from Radio House. Fins-
bury. London. 
The usual telegraphic rates will 

apply to this new service and mes-
sages intended for transmission by 
this route are accepted at all Post 
Offices. 

Uig4iiLU(.1 uy Goos,le Original from 

PRINCETON UNIVERSITY 



Charging Storage Batteries From A. C. 
The Tungar Rectifier Provides an Easy and Safe Method for Keeping Batteries 
Fully Charged — Practical Instructions for Its Installation and  Operation 

By C. E. Hamann 
tieneral Electrtc Cornpaor 

THERE are, according to Secre-
tary  of  Commerce  Herbert 
Hoover, 6op,c400 amateur radio 

operators m the United States, and 
the number is increasing with great 
rapidity. 
With this large and growing number 

of radio outfits in use, the problem of 
charging the storage batteries used in 
connection with them, assumes corre-
sponding importance and interest and 
the trend is naturally, in the direction 
of obtaining rectifiers for charging 
these batteries at home rather than 
transporting the batteries to and from 
a battery service station. 

PractScal Installation of a Tungar outfit for charging Mora n batteries 13 elm borne 

Gas-filled tube rectifiers are becom-
ing increasingly popular for this pur-
pose, but while considerable informa-
tion has been published on the theory 
of the "hot cathode" rectifier, little or 
no (lata has been afforded the amateur 
on its practical operation in the radio 
station. 
Among the successful types of rec-

tifiers which have been in use for some 
years for charging automobile storage 
batteries is the Tungar, which has re-
cently been developed for a similar 
purpose in charging radio outfit bat-
teries.  The practical application of 
this type for this purpose will be dis-
cussed in this article. These sets are 
made in various sizes, from a very 
small outfit for railway signal work. 

delivery only a fraction of an am-
pere, up to large service station outfits 
capable of charging ten or twenty 
automobile batteries simultaneously. 
For radio work the small, portable 
type, built in two-ampere and five-
ampere capacities, is preferable. 
No attempt will be made to describe 

the theory of the bulb. This is gener-
ally similar to the theory of the two-
element vacuum tube, with which the 
average radio "fan" is familiar.  A 
simple comparison can be made by 
comparing the action of the bulb to 
that of a onc-way valve. During one-
half of the cycle, current flows through 

the bulb from anode to cathode—that 
is, from "plate" to filament. but dur-
ing the other half cycle, no current 
can flow; hence, the term "half-wave" 
rectifier. 
At first thought it would seem that 

the efficiency of a "half-wave" recti-
fier" would be very low—not over 50 
per cent. Further consideration, how-
ever, will reveal the fact that on the 
half-cycle, when no current is flowing 
through the bulb, no energy is being 
drawn from the line, except a small 
amount for heating the filament and 
exciting the transformer. As a mat-
ter of fact, some of the larger types 
of "half-wave" rectifiers have an effi-
ciency as high as 75 per cent. 
It is quite feasible to obtain "full. 

wave" operation by using two bulbs." 
Such an outfit, however, is more com-
plicated, and necessarily, more expen-
sive. Therefore, as a pulsating direct 
current is satisfactory in every way 
for battery charging, the simple half-
wave rectifier is the type most com-
monly used. 
Figure i shows an elementary dia-

gram of connections for a rectifier 
using a Tungar bulb. The filament is 
excited from a low voltage source, 
such as a battery or a transformer. An 
adjustable resistance regulates the 
amount of charging current flowing 
through the battery.  Obviously, an 

arrangement of this kind would not 
be satisfactory for every-day use. It 
would not be practical to excite the 
filament from a battery, as too much 
current would be required—the five-
ampere bulb takes approximately 18 
amperes at 2.5 volts for filament ex-
citation..  A resistance for regulating 
the charging current would be ineffi-
cient and wasteful. In order to over-
come these objections, a small auto-
transformer is used in the standard 
Tungar outfit. 
In the five-ampere one-battery type 

the auto-transformer has two secon-
dary windings, one consistin« of a few 
turns of heavy wire for furnishing the 
filament current, and the other con-
sisting of a greater number of turns 

12 
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for supplying the current fur charging 
the battery.  Three taps are brought 
out near the end of the primary wind-
ing which arc used to adjust the out-
fit for various line voltages. 
Because of certain characteristics 

of the bulb,  the  auto-transformer 
must  be  carefully  designed.  The 
\loitage required to make the bulb 
"pick up" or start rectifying, is con-
siderably higher than the voltage nec-
essary to maintain the arc after the 
bulb starts operating and an arrange-
ment is therefore provided to lower 
the voltage as soon as the bulb starts 
rectifying —to prevent burni ng out the 
bulb. This inherent reactance regula-
tion has an additional advantage in 
that it tends to hold the charging cur-
rent more nearly constant when the 
line voltage varies. 
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sidered is the load on the battery; 
that is, the extent to which it will be 
discharged when operating the receiv-
ing set.  If only a single tube outfit is 
used, the discharge rate will be only 
about one ampere.  Figuring roughly 
that the receiving ourfit is in opera-
tion an average of three hours per day, 
then the total discharge would be three 
ampere hours. ln this case the 2-
sunpere size would be entirely large 
enough, regardless of the size of the 
battery.  Operating the rectifier for 
one and one-half to two hours per day 
would keep the battery in a fully 
charged condition. 
On the other hand, if a 3-tube re-

ceiving set is used, the total discharge 
of the battery will be nine ampere 
hours per day on the basis of operat-
ing the set three hours per day.  To 

.eer.v,740 
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Figure 2 is a curve showing the 
charging current obtained with vari-
ous numbers of cells of battery con-
nected to the outfit.  This curve was 
made with a five-ampere outfit. It will 
be seen that the rectifier delivers ap-
proximately five amperes with a 3-cell 
load, and three amperes with a 6-cell 
load. 
When choosing a Tungar for use 

in the radio station, several things 
must be taken into consideration. First, 
is the selection of the proper size of 
outfit. The choice of a 2-ampere or a 
5-ampere Tungar is not, as it might at 
first appear to be, simply a question of 
the relative fatness or slimness of one's 
pocketbook.  Each of these machines 
has its awn field of usefulness. 
In genera?, if the battery to be 

charged is of low capacity —as for ex-
ample, not over 40 ampere hours— 
the 2-ampere size should he selected. 
For larger batteries the 5-ampere size 
is preferable, as it will charge the bat-
tery in a much shorter period of time. 
Another point that should be con-

Fig. 2 
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station and go away, leaving the bat-
tery charging.  Should the A.C. line 
voltage fail at any time, it is impossi-
ble for the battery to discharge back 
through the Tuner. 

A simple and convenient way uf 
connecting the rectifier to the battery 
is by means of a double throw, double 
pole switch, as shown in figure 3. This 
arrangement has a safety feature, ia 
that the rectifier cannot be connected 
to the battery without first discoanect-
ing it from the receiving set. 
If this %Witching arrangement Is 

not used, the uperatur should always 
bear in mind the fact that the receiv-
ing outfit must be disconnected whik 
charging.  If an attempt is made to 
operate the receiver while the batten 
is charging there will be a very loud, 
disagreeable lnim in the plumes, par-

i•beraetertutlIre ut iar 
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keep the 'battery charged with a 2.• 
ampere rectifier would require a charg-
ing period of five or six hours per day, 
whereas with the 5-ampere size, a 
two-hour charge ir  day vsould be 
ample. 
Many operators allow their batter-

ies to run down completely before re-
charging. This has two disadvantages. 
Batteries have an exasperating way 
of going dead in the middle of some 
important DX work, or perhaps when 
a long-distance concert is being heard. 
When a battery is completely down, a 
long period of charging is necessary 
to bring it up.  Meanwhile the station 
is out of commission. 
The only sure way of avoiding these 

annoyances is to give the battery a 
short charge every day or two, there-
by maintaining it in a fully charged 
condition.  It will interest the ama-
teur to know that the construction of 
the Tungar has been approved by the 
National Board of Fire Underwriters. 
This means that it is perfectly safe to 
put the battery on charge, lock up the 
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ticularly if an amplifier is used. This 
is due to the pulsating current from 
the rectifier, which super-imposes a 
ripple on the straight-line voltage of 
the battery. 
There is also another objection. As 

stated, the Tungar uses an auto-trans-
former.  By referri ng to figure t it 
will be seen that there is a direct con-
nection from the A.C. line through the 
auto-transformer to the battery.  In 
practically all A.C. lighting systems 
one side of the line is grounded.  In 
S•Orre types of radio receivers the con-
nections are such that the filament cir-
cuit is grounded.  Under these con-
ditions it is possible to have a direct 
connection from the high side of the 
A.C. line through the rectifier and 
the receiving set to ground, and the 
resulting flow of current may  be 
enough to damage both rectifier and 
receiving set. 
If any experimental weak is con-

templated in which the Tungar will 
be connected to the radio set, it will 
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Recording High Speed Signals in Radio Telegraphy 
By Julius Weinberger 

itesearat kninleer. Radio t'orptirn -1"n of Amerk• 

THIS paper deals with the de-
velopment and operation of a 
practical system for the handling 

cil radio telegraphic traffic at high 
speed, particularly in trans-oceanic 
communication. By high speed work-
ing we refer to operation at speeds 
greater than those customarily em-
ployed for telephonic reception, that is 
zo to 25 words per minute by average 
good operators. 
With  the continually  increasing 

expensiveness of equipment. and the 
tendency towards increase of trans-
mitting power ( so as to insure reliable 
communication at all times), it has 
become apparent that the profitable 
operatinn of a long distance radio sys-

Plattr, e—Part the lindbo rorporatiou operating room with L. recordi•rà la %Me 

tem depends greatly upon working at 
a rate of speed in excess of that oh-
tainable by hand. Most of the high 
power radin transmitters of today are 
equipped with relay systems capable of 
sending as high as too words per min-
ute. and there is no particular reason 
why, if necessary, powerful vacuum 
tube amplifiers could not be built to 
take the place of relays and be worked 
at considerably greater speed.  The 
limitation of working speed is prac-
tically confined to the receiving side of 
the radio system, so that it is obvious 
that increased speed possibilities must 
be obtained entirely by the develop-
ment of receiving apparatus. 
In order to understand the condi-

tions under which high speed record-
ing apparatus must work, it will be 
well to describe briefly the ma.nuer in 
which communication is carried on 
over the trans-Atlantic circuits of the 
Radio Corporation. Figure t illustrates 
the method of duplex working. It will 
be noted that the operation is from 
New York City. while the transmitting  (al Successful duplex operation:  eqiiipment 
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and receiving stations are placed at 
some suitably distant point; and it is 
intended to concentrate most of the 
Atlantic Coast transmitters in a cen-
tral plant at Port Jefferson, Long Isl-
and, while most of the receivers are 
concentrated at Riverhead, about 18 
miles from Port Jefferson. All control 
of the various transmitters and receiv-
ers is from New York City, the sending 
4 peratur controlling a transmitter via 
telegraph  line  and  the  receiving 
operator having the received audio fre-
quency signal brought to him via tele-
phone line. The transmitting and re-
ceiving operators are located close to 
one another (at a common table), so 
as to facilitate duplex operatiim. The 

receiving operator can thus instantly 
communicate with the distant trans-
mitter, if desired, in order to control 
the speed of transmission, or stop the 
transmission in case of trouble. The 
operators themselves handle no appa-
ratus whatsoever; the receiving and 
transmitting apparatus is handled by 
engineers at the respective stations, and 
such apparatus as is necessary for wire 
transfer line at Broad Street is placed 
in a room separate from the operating 
room and maintained by men of suit-
able qualifications. 

R EQUI REM ENTS or HIGH SPEED 
RECORD' NG APPARATUS 

The foregoing operating arrange-
ment, as well  as certain service 
standards. imposes a series of require-
ments upon high  speed recording 
apparatus which are given below: 
t. Minimum delay between the time 

of recording and the time of transcrib-
ing the signals. This is of importance 
in 

In case of trouble (for example, had 
relay adjustment in the transnUtting 
station) or for other reasons, it may 
become necessary to stop the distant 
transmitter. If the record is not im-
mediately perceptible, a considerable 
quantity of traffic might be sent which 
was not properly recorded, and which 
would then have to be repeated with 
consequent loss of circuit time arid de-
lay in delivery. 
(b) Prompt delivery of messages to 

the customer. 
(c) Observation of the effect of ad-

justment of the receiving or transmit-
ting apparatus.. It is essential that a 
minimum delay shall occur between 
the time a change of adjustment is 

made arid the time the effect of the 
change is perceived. 
2. The cost of recording must be as 

low as possible—not over a few hun-
dredths of a cent per word_ This is 
important since a large class of re-
duced rate traffic, such as press matter, 
deferred delivery messages, and the 
like, is handled at high speed. Further-
more, the future operating of short dis-
tance radio circuits with low rates 
must be taken into consideration, since 
the equipment  designed  for long 
distance working should be stand-
ardized for all classes of service if 
possible. Therefore the initial cost of 
the equipment must be low, as well as 
the operating and maintenance charges. 
3. The recording equipment must be 

as simple and rugged as possible, and 
require no continuous attention; since 
it must be located near the receiving 
operators and handled 'by the telegraph 
supervisors, who generally do not have 
extensive technical or engineer quali-
fications. The parts of which the 

constructed should be 
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minute) can be accomplished by simple 
modifications, for use on short-distance 
circuits. It is interesting to note, in 
this connection, that European short-
distance radio circuits. for example, 
London-Paris, and Loadon-Ilerlin, are 
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intensity of the order of perhaps 2 to I 
must he taken into account, due to ac-
cidental changes in line conditions, am-
plifier adjustments, or during tuning of 
the receiving equipment at the distant 
station. 
• 6. Speed limitations: Present prac-
tice in long distance high speed work-
ing is on the basis of from 40 to 50 
words (200 to 250 letters) per minute, 
and at times higher speeds, up to Ro 
words per minute, have been com-
mercially handled. The limitation lies 
in relay trouble at the transmitting end 
and strays at the receiving end of the 
circuit. It is probable that working at 
ton wnrds per minute will eventually 

derybeer 

capable of easy repair in case of 
breakage, as far as possible, by the men 
and facilities available in the operating 
rooms, and spare parts should be 
capable of easy installation by such 
men. This is more important when 
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in practice that at present frequency 
fluctuations of several hundred cycles 
must be taken into account with some 
European transmitters: though im-
provements in this respect no doubt 
will be made. A fluctuation of signal 
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Te/e9roph ¿me.-

recording equipment is furnished to 
stations other than those located in 
New York City (such as those in 
Hawaii or on the Pacific Coast), to 
which it would be manifestly very ex-
pensive to send expert repair men. 
4. A record capable of preservation 

is highly desirable, so as to check tip 
errors, and for use as a means of traffic 
study and general service improvement. 
5_ The tone signal which is sent over 

the telephone line from the receiving 
set may be anywhere between 500 and 
1,500 cycles. Although the lines will 
transmit, theoretically, frequencies up 
to 2,200 cycles, it has been found in 
practire that better transmission is se-
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cured by. keeping signals below about 
1,500 cycles_ The recording equipment 
must be capable of accepting any given 
frequency in this range, and allow for 
a considerable fluctuation above or be-
low this frequency. It has been found 
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understood to be operating regularly 
at 6o words per minute, and operation 
tils to too words per minutes has teen 
carried on at times. 
7. The perception of the recorded 

signal by the operator should he made 
as easy as possible. The operator has 
not the time to study the record, and 
an easily perceived record at lower 
speed is preferable to one at a higher 
speed, which requires study on his 
part. For example, in graphic record-
ers the contrast between recorded sig-
nal and background should be great, 
the letters clean-cut, so that the oper-
ator perceives them instantly, and 
static eliminated from the record to the 
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become the rule though not  for a 
number of years. Hence, a recording 
system should be able to handle easily 
speeds up to 80 words per minute, and 
be so designed that çxtension to higher 
speeds (say, up to 200 words per 
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maximum extent consistent with ac-
curacy. In acoustic recorders, such as 
the phonograph or the telegraphone, 
the signal heard by the transcribing 
operator must be clear and loud, free 
from musical static and with firmly-
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funned dots and dashes. It is difficult 
to over-estimate the importance of this 
requirement; it has a great influence 
on commercially successful operation, 
for the speed at which operators will 
handle traffic depends considerably on 
the clearness of the signals with which 
they deal. 
8. The effort necessary, on the part 

of the operator, to distinguish the sig-
nal from such record as may be pro-
duced by static, in the ideal case, 
should be equal to or less than that 
necessary for aural reception with 
head telephones. 
9. Continuous  operation  of  the 

recording equipment is essential. In 
the case of acoustic recorders, where 
it takes some time to place a new rec-
ord on the machine, two overlapping 
recorders must be used, one being 
started just before the record is re-
moved from the other. But the instal-

Figure 5—The coin mercial type et recorder 

iation of two machines is uneconomical 
and continuous operation should be 
provided for, in the ideal recorder, in a 
single machine. 
‘Vhile the development of the re-

corder was being carried on, expen-
ments were conducted simultaneously 
to determine a suitable amplifier sys-
tem, the input of which was to be con-
nected to the radio receiving equipment 
in place of the operator's telephones 
and the output of which was to supply 
she recorder with a direct current of 
2 to 4 milliamperes, through the xxxs 
ohm recorder coil. Aside from fur-
nishing the required amplification, it 
was desired to utilize the amplifier cir-
cuits to secure as great a discrimination 
as possible between the signal audio 
frequency and strays. 
The method of installation employed 

at outlying receiving stations is in-
dicated in figure 3. The recorder, tape 
puller, and tape carriage are mounted 
on a common table, and a typewriter 
well is placed so that the operator may 
copy directly from the tape. The am-
plifier is mounted on a panel conveni-
ently near the recorder, so that tuning 
or other adjustments may be made 
while their effect is observed. 

In the central station of the Traffic 
Department of the Radio Corporation, 
New York City, the amplifier equip-
ment is separate from the operating 
room. Here a special ampliâer is em-
ployed in which the amplifications nec-
essary both for wire line transfer and 
recording are combined. The recorder 
is placed beside the operator. 
The above method of having one 

operator copy directly f ?O M' the tape 
is suitable up to a speed of about 45 
words per minute. Above this speed 
several operators may read the tape 
in succession, in the manner used in 
cable offices. That is, one man is placed 
near the recorder, a second perhaps 
ten feet along the tape, and a third 
man ten feet further along. The first 
man copies from the tape, which is 
moving faster than he can keep up 
with, until he reaches a point where 
the signals arc nearly out of easy sight. 

a-il of the local transmitting stations, 
and the signal leaving the sending 
operator's key or Wheatstone trans-
mitter may thus be directly compared 
wrth the signal radiated from the 
tran5anitting station's antenna. In this 
way, line or relay faults, trouble in 
the transmitting station, and the like, 
may be instantly noticed, and a check 
also kept on operating errors. 
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I le then stops copying, marks the point 
on the tape at which he stopped, and 
starts in again as near the recorder end 
of the tape as he can see easily and 
marks on the tape the point at which 
he has started again. The second man 
then starts copying at the point at which 
the first man left off and copies the in-
tervening material, either up to the 
point at whidt the first man started 
again, or else as far as he can. If he 
cannot read all the material omitted by 
the first man he also marks the point 
at which he left off, and the third man 
completes the copy of the omitted ma-
terial. By this method the transcription 
of traffic at too words per minute by 
three men is readily possible. 
Figure 2 is a photograph of par 

of the Radio Corporation operating 
room, in which some of the recorders 
may be plainly seen. In this office, a 
recorder is placed on each trans-
oceanic receiving circuit, and, in ad-
dition, arrangements are made to keep 
a record of the outgoing signals from 
each transmitter. This is accomplished 
by means of an antenna on the roof 
of the building, connected to receiving 
sets and recorders in the apparatus 
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Figure 4—TypIcal tat nosed« tapes 

In figure 4 a number of typical 
tape records taken on the ink recorder 
are reproduced. These are of various 
European transmitters recorded in the 
United States, while the last one is a 
record of the valve transmitter at Gen-
eva (Switzerland), used on the Gen-
eva-London radio circuit, taken on the 
ink recorder system at an English 
station. 

Charging Storage Batteries 
From A. C. 

(CoAtistued from 960r s3 

be well to purchase one with an in-
sulated transformer — separate pri-
mary and secondary — instead of the 
usual auto-transformer type.  These 
are designated as "Form B" outfits, 
and can be obtained from the manu-
facturer. The same protection can he 
obtained with a standard Tungar by 
connecting a "1 to I" insulating trans-
former in the line side. 
The saine care should be given the 

bulbs as is given radio tubes. In any 
experimental work connect a rheostat 
and an ammeter in the D, C. circuit 
so as to prevent a current of higher 
than five or six amperes from flowing. 
'With reasonable care the life of Tun-
gar bulbs will average I5oo to 25oo 

room; this equipment easily receives hours of actual service. 
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Remarkable Distance Records by 6XAD 
Trans-Continental Work Done Repeatedly by Transmitter 
Employing Four Five- Watt Tubes Signals Reported 
From New England, Bermuda, Alaska and Honolulu 

pROIMBLY the most remarkable distance work ever done by any 
amateur station of equal power 

using four 5-watt tubes is the station 
6X.A.1), Avalon, Catalina Island, Cal., 
owned and operated by Lawrence 
Mott, Major, Signal Division O.R.C., 
U. S. Army, and President of the C.W. 
Association of America. 
The consistent long-distance work 

done by Mr. Mott has attracted the at-
tention of the regular army folks and 
quite recently the Chief Signal Officer 
of the Army, Major General George O. 
Squier, had several of the Signal Corps 
engineers make a comprehensive study 
of the station, including its equipment, 
geographical surroundings and accom-
plishments, in order to determine, if 
possible, the reason for the unparalleled 
results obtained. 
At this point in the story it might be 

well to record the fact that Major 
Mott regards anyone who has never 
visited Catalina Island, as unfortunate, 
extremely unfortunate,  in fact, in 
that they have missed enjoying one of 
the wonder spots of the world. 
Anyway, 6XAD, is located in al-

most the center of Major Mott's won-
derland, in an elliptical bowl of hills, 
whom, highest point is 2,6cci feet. The 
arms of this bowl run straight down 
to the island's shore where the waters 
of the Pacific lap lazily against the 
sands of the island where, according 
to Major Mott, the sun shines all the 
year round. The opening in the hills 
is toward the north-northeast, and the 
antenna points directly toward New 
York. 
The antenna itself, of flat tap de-

sign, is supported on two masts, one 

Milo? Lawrence Mott, Signal Corp.. 0 RC, 
1 .5. Army  owner and operator of 6XA1t 

60 feet and one 94 feet high.  There 
are seven wires in the antenna. stan-
dard Navy wire of seven strands, sup-
ported on an eight-foot spreader at 
the low end and on a sixteen-foot 
spreader at the high end, thus giving 
double spacing at the free end. Two-
inch copper ribbons run along the 
spreaders, and each antenna wire is 
soldered to these strips, thus minimiz-
ing losses as much as possible. 
The counterpoise ground of the sta-

tion is of the same mater-al and sine as 

the antenna itself, and is stretched 
tightly nine feet above and parallel to 
the ground.  The counterpoise is, of 
course, well insulated. 
In addition to the counterpoise, an 

earthed ground is used, consisting of 
240 metal plates, 3 x 4 feet, buried 3 
feet underground.  These plates are 
connected together by one-inch copper 
ribbons, leading in turn, to a 12 X 12-
(0t4 copper sheet buried five feet in 
the ground, directly under the operat-
ing table.  In addition to these cop-
per sheets, there are copper ribbons 
radiating out 30 degrees from the an-
tenna.  In order to insure a good 
earth ground connection  the year 
round, metal standpipes have been put 
in and into these salt water is pumped 
every few days, thus insuring a moist 
condition of the ground over the whole 
area of the station.  These metal 
standpipes are three inches in diam-
eter and lead down to the buried 
metal sheeting at regular distances. 
The station is equipped with the fol-

lowing transmitting and receiving ap-
paratus: 
The transmitter employing four 5-

watt tubes, Radiotrons UV-2a2, is 
used principally for I.C. W. on 220 
meters. The average antenna current 
is 2.6 amperes. It is with this set that 
practically all of the unusual distance 
work of the station has been done. 
Another transmitter employs two 

ço-watt tubes for C. W. on 370 meters 
Ile average antenna current is 4 am-
peres. 
Another transmitter employs two 

50-watt tubes of I.C. W., on 240 me-
ters.  Considerable experimental work 
has been done with this station in eon-

Trasaidtttatg sad roettiotag apparatne tostatiod at M AD 
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nection with some forthcoming tests 
which are to be made with Australia. 
Receiving equipment: Grebe CR-5, 

which has been used in all the unusual 
long-distance work of the station. A 
apecially designed two-step Western 
Electric amplifier. A Kennedy long-
wave receiver used in conjunction with 
a Grebe two-step audio-frequency am-
plifier. 

Tour 6-watt tube truurialtist. at SILD 

A specially designed motor-generator 
set, capable of delivering up to 1,5oo 
volts D.C. with i to-volt 60-cycle 
drive, is used to supply plate poten-
tials for the various transmitting sets_ 
The stations which have been worked 
by 6XAD are as follows: 

ALN Washington, D, C. 
3 AQR Hershey. Pa. 
5 HK  Oklahoma City, Olda. 
5 ZA  Roswell, N. IL 
6 AWP San Francisco, Calif. 
6 JX  San Francisco, Calif. 
6 ZZ  Douglas, Arisons. 
7 YL  Bareman, Montana. 
7 YJ  Corvallis, Oregon. 
7 ZU  Polytechnie. Montana 
8 AWP STracuse, N. Y. 
8 A XK Cincinnati, Ohio. 
jL  Cleveland, Ohio. 
8 ZAC Barnerrille, Ohio 
8 BRL Crafton, Pa. 
8LX  Ctafton, Pa. 
9 DVA Denver. Cola 
9 AlF Sioux Falls, S. D. 
9 AIG Sioux Falls, S. D. 
9 ZN  Chicago, HE 
9 AJA Chicago, HL 
9AMB Denver, Cola 
9 NX  Wichita, Kansas. 
9 ZAF Denver. Coin 
9 WD  Chicago, Ill. 
9 DTM Topeka, Kans, 
9 AQR Kansas City. Mo. 
9X1  Univ. of Minnesota, Minn 
9X)/  Univ. Wisconsin. Madison, 

Wise. 
9XAQ Unir. of Colorado. Boulder. 

Colo. 
In the case of several stations in 

the Third and Eighth Districts these 
stations either worked or heard 6XAD 813K. R.ATO, 8CLD,  fro the operator in question. 
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after daylight had been on in the East 
for approximately an hour. 
The number of stations which have 
reported the signais of 6XAD is so 
great that it was not possible to in-
clude a detailed list with this article. 
Included among them, however, were 
stations in Vermont, Massachusetts, 
New York, New Jersey, Pennsylvania, 
Virginia. District of Columbia. Geor-

The  na m'at m st « AD 

gis, Oklahoma, New Mexico, Cali-
fornia, Arizona, Montana, Washing-
ton, West Virginia, Ohio, Kansas. 
Missouri, Nebraska, North Dakota, 
colorado, South Dakota. Wisconsin, 
Illinois, Minnesota, and Ontario. and 
Saskatchewan, Canada. 

Cli mat dtagraws st tbe fuir tete traaatatitar at aX.All 

The following stations have been 
heard at 6XAD during the past win-
ter  tARY. 'BCG. zFP, 3ALN, 
3AQR, 3ENI. 3FS, 31R, 41:1F, 4FT, 
411T, 4ZC. 5HK, 5 JD. 5ZO, 5JB, 5XJ, 
5ZA, 5OA, sYQ, ÇAAQ, 7LY, 7ZU, 
7FI. 7ZT, 7Y.J, 7114P, 7LN, 7AAV, 
7NZ, 7ID. 7GO. 7CW. SAG. 8AM. 
RFA, 8BR, 8BK, 8LX, 8IV, 8B0. 

8AGO, 8SP, 8XV, 8VY, 8HAZ, 
9BBF, 9EK, 9BL, 913EX. 9ALS, 
92X, 9A I V, 9AAV, 9PI, 9B JI. 
In addition to the reports from 

amateur stations already referred to 
several special cases were reported. 
The operator of the U.S.S. Lien 
house Tender Fern reported to Mr. 
Mott that the signais of 6XAD had 
heen heard by him for several weeks op 

and down the Alaskan Coast, the 
maximum distance being I.68o 
chiefly overland. 
Mr. Dow, of Maui,  Honolulu, 

6ZAC, has heard 6X AD frequently 
during the last few months, and it is 
hoped that a regular schedule he-

tween these two station'c can be main-
tained. 

The operator of a ship recently 
wrote Mr. Mott that 6XAD had been 
heard by him while his ship was at 
anchor, at Hamilton, Bermuda.  Mr. 
Mott would like further details should 
this article come to the attenticni nf 



Train Radiophone Test Successful 
Voice Communication Carried On Between Lackawanna Limited 
and Stations Along the Route Between New York and Scranton 

By David W. Richardson 

IN i914 the Lackawanna 
Railroad insti-

tuted the world's 
first wireless com-
munication from a 
moving train to sta 
tions located in the 
principal cities 
along its route. Con-
siderable  success 
visas achieved with 
the apparatus then 
available, hut the 
war came along and 
further develo p-
ment ceased for the 
time being. On 
March 22 last, tests 
were again started 
with better equip-
ment and the ad-
vantage of recce 
developments in re-
ceiving apparatus. 
The first test made 
was with a tempor-
ary one-wire an-
tenna on a single 
eas, on a short run to Morristown, 
N. J. 
A comprehensive test was made 

March 26. A buffet car was equipped 
with three 4'.-inch. six-wire cages. 
one on each side, and one in the cen-
ter.  A 15-watt phone set was in-
stalled and a detector two-step ampli-
fier, in conjunction with a regenerative 
set, was used.  This car was placed 
in the Lackawanna Limited, leaving 
Hoboken at 10.20 A. M. 
Underneath the iron superstructure 

of te terminal, a few local amateurs 
were picked up, and one Oe two radio-
phones, readable on the loud speaker. 
After leaving the terminal, there was 
a great increase in signals, and as the 
Bergen tunnel in Jersey City was 
approached, many local amateurs were 
picked up_ Inside the Bergen tunnel, 
witrich is 4,283 feet long and oo feet 
underground, one or two C.W. sta-
tions and several ships were heard dis-
tinctly. Upon emerging from the tun-
nel signal strength increased with a 
'bane'  Going through Newark and 
the Oranges, various tests on the 
transmitting set were conducted, and 
no effort was made to receive. Upon 
reaching Stroudsburg, Pa.. a telegram, 
delivered to those aboard the train 
stated that the phone messages had 
been received several times along th:-
route, 

"w4r rts- nod 

1.11. the Lag haws:ins the Roth Inland R R. has been tenting the train radlophone  Vtew 
nhows u group &hoard the golden ht.'.  Limited "ltstenIng tn" 

One or two long calls on C.W. 
were given, followed by calls on voice. 
When about to miles from Scranton, 
following a long call on voice, 8ARI, 
on 197 meters, was clearly heard call-
ing by voice, "Hello, 'D.I..' 
'D.L.' licito, Lackawanna Limited. I 
am receiving your voice very dearly. 
Please come in and give your loca-
tion." The Lackawanna Limited was 
then coming down the mountains at 
about 65 miles an hour. through ra-
vines and cuts and through tunnels. 
There were hills on all sides, and one 
would suppose it to be a most inaus-
picious radio location, Communication 
was then established with SARI and 
conversation was kept up until the 
Limited had arrived in Scranton. The 
signal strength of &UZI in Scranton 
was such that many people who gath-
ered in the special car could hear 
everything said.  It is to he remem-
bered that only a one-car antenna t'as 
being used during this test.  While in 
Scranton 8RH and 8BUW were both 
worked. 
Upon leaving Scranton, bound for 

New York, a message was sent to the 
Scranton Times from Mr. Foley, Su-
perintendent of Telegraph and Wire-
less, of the Lackawanna Railroad, via 
8BUW.  It was interesting to note 
that when 8HU W was repeating the 
m-essage for verification, the [hutted 

S9 

Time  Station 
5,15  28R13 
5.20  1RX 
525  25K 
5.35  1RX 

passed through a 
tunnel and the ef-
fect in this particu-
lar tunnel was hard-
ly noticeable, al-
though it must have 
been several hun-
dred  feet  long, 
Steady two-way 
phone conversation 
was carried on un-
til about 11.2 miles 
out,  when  going 
around a mountain. 
8BUW was com-
pletely lost and was 
not picked up until 
the train had 
reached a large lake_ 
Going along this 
lake, there was a 
marked increase in 
signals, and the fol-
lowing stations 
were listed: 8ADQ, 
8 B w,  8 A0E,  

From then on the 
log of the trip was 
as follows: 

Remarks. 
Just readable_ 
Fair signal,. 
Strong. 
Strong. 

TA. train was now /*tog about 40 anima 
ps.r hour ttarougb I hp Pueoue lloustal as some 
$O or 10 At tits troto Scranton_ 

5_37 
5.45 

5.47 
6.00 
6.15 
6.20 
6.40 
6.50 
70$ 
7.10 

WJZ 
1ARY 

213M 
1RX 
1CNI 
1 ROL 
'GM 
ZACY 

1 A131.(cw ) 

Faint. 
Loudest 

far. 
Fair signals. 
Very strong 
Fair signals. 
Fair signals 
Very earring 
Strong 
Very strong 
Strong 

station so 

Now passing over plain. and Niguel at rro 111 h 
moi<li et roarer 

Telegrams were received at Strouds-
burg that the voice had been heard 
for twenty miles out from Scranton, 
and that the position report had been 
received by C.W. while passing Elm-
hurst Dam, ten miles away. 
The train was now  down near 

Mountain View, N. J.  WJZ was 
very strong and could be heard all 
over the car.  2IA concert in Jersey 
City was also of good audibility. 
Long distance completely blotted out 
by interference from local amateurs 
and 2FP. WJZ was held all the way 
into Hoboken, for the benefit of those 
who liked the musk. 
In the way of an experiment. per-
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haps thc most interesting data gath-
ered was that of the effect of location 
on  signals.  Nearly  all  previous 
theories seemed to be confirmed, ex-
cept that of immediate proximity of 
rock, steel bridges, and bodies of 
earth.  Very little difference could be 
noted  whether  the  railroad  ran 
through a steep cut, 30 Of 40 feet 
deep or was on the level. \Vhenever 
the train went through a thickly 
wooded piece of land, where the 
trees were high, all long distance 
signals faded out entirely. The near-
ness of a body of water or a stream, 
even though small, seemed to greatly 
increase signal strength.  The direc-
tion of the antenna in regard to the 

transmitting station was another im-
portant  factor,  for  often,  going 
around a curve, on a perfectly level 
plain, one set of stations would com-
pletely fade out and another lot come 
in. 
As mentioned before, small con-

tours in the earth's surface, when 
they are not wooded, seemed to have 
little effect, but the location of a 
mountain immediately between the 
train and stations in a certain locality 
would cut out the siguals entirely. 
This was evident very strongly when 
8131.5\V was lost while rounding a 
mountain, but was picked up again 
when the train came out higher up on 
a plain.  The best signal strength of 

all was when passing on a high em-
banlanient across a bare plain.  This 
seemed even better than the proxim-
ity of a lake.  Of course, all these 
observations are from only two trips, 
but yet they seemed to hold true in 
nearly every case. 

Mr. G. I). Murray, Jr., and the 
author, who are in charge of these 
experiments, will greatly appreciate 
any report of the signals of "I)1..," 
which is the temporary call used by 
the Limited.  All cfmenunications 
should be addressed to the Depart-
ment of Telephone and Telegraph, 
r.ackawanna  Railroad,  Hoboken. 
N. J. 

Radio in Mexico 

I
T is not an exaggeration to say 
that no country in the world pre-
sents as many problems of com-

tnunication as the United States of 
Mexico. The Republic covers an area 
of 768,883 square miles, with long 
stretches of coast on both the Atlan-
tic and Pacific oceans, and inland im-
mense areas of fertile and desert. 
tropical  and temperate lands  run 
from sea level to altitudes of over 
right thousand feet.  On the map it 
'ies between 15° o' and 32° Io' north 
'atitude, and 87 ° o and ti7 1 o' west 
!atittide.  This takes in every condi-
tion  of atmosphere imaginable, at 
least where it concerns radio commu-
nication. and there is more than one 
radio mart here firmly convinced that 
Mexico is the great headquarters of 
old man Static. 
There are now twenty-three radio 

stations in operation,  nine  on the 
coast. and fourteen in the interior. 
Inasmuch as they are not listed in the 
...all hooks. it seems advisable to li‘t 
'brit' here: 

Interior Stations - 
XD,.‘ Chapultepec, D F 
XDB Saltillo, Coahuila. 
XDC Torreon, Coahuila. 
XDD Queretaro. OTO. 
XDF.: Clatzahua, Chih. 
XDF Guadalajara_ lalisco 
XDG San Luis. Sonora. 
XDI-1 Oaxaca, Oax. 
XDJ  Mexicali. Raja Cal. 

Coast Stations: 
XAA 
XAB 
X AC 
XAD 
XAF. 
XAF 
XATT 
XAT 
XAT 
AR 

X %T. 

Vera Cruz, Ver. 
Campeche. Cam 
Payo Obispo Q R 
Alamos. .Sonara. 
Mazatlan,  n. 
La Paz, Raja Cal 
HernaosiRo, Son 
Tuxpean, Vera Cruz. 
Tampico Tans_ 
Acapulco. Guerrern 
Puerto Listio9, Ver 

By J. F. J. Maher 
CM« Illairtaior  Raab Tot 7. TIM. 
Manes ». h. A. Joarro, Mitt., Maxim 

LI M Merida, Yucatan. 
XAN Stuns Crux. Oax. 
XAO Isla Maria Madre, Nayarit. 

The principal station is at Chapul-
tepec in the outskirts of Mexico City, 
and is rated at 200 kilowatts for the 
largest set, and twenty kilowatts, five 
and two, for the smaller equipments.. 
With the exception of one small tube 
transmitter, all the apparatus is of 
the quenched-spark type.  However, 

°metal radlc..Ih mi. *lotion .ti. !Pate of Chrtioaboa 

these will be all supplanted by the 
more modern and tremendously more 
efficient continuous wave transmitter. 
such as is now used by the State Gov-
ernment of Chihuahua, a picture of 
which is shown  This is a two-
kilowatt set of American manufac-
ture, adaptable for either telegraphy 

or telephony, and charges an umbrella 
antenna supported by a 240-foot steel 
tower.  The antenna current is nor-
mally about twelve amperes using 
counterpoise. Power is supplied from 
a ten-kilowatt Westinghouse 6o-cycle 
generator,  operating  a 2,0(X)-volt 
motor-generator unit.  It has been 
found necessary to replace the prime 
mover, a gasoline engine, with  a 
crude-oil  Fairbanks  machine,  due 

to the instability of the former. 
Civilian wireless is becoming quite 

as much a problem in Mexico as it it 
elsewhere for the manufacturen, and 
they will be hard put to take care of 
the tremendous demand for apparatus. 
However, the more serious problem is 
in connecting up some t6o cities and 
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large towns, not to mention the in. 
numerable villages and isolated indus-
tries, now without telephone commu-
nication. 
Recently L conducted a series of ex-

periments on trains of the national 
lines to determine the practicability 
of using radio telephony to supple-
ment the present system of dispatch-
ing trains.  I have had the pleasure 
of being present at a number of orig-
inal experiments in wireless commu-
nication of them- and former days, but 
I cannot recall anything that gave 

quite the same thrill as talking from a 
Mexican express train going forty 
miles an hour from the capital to 
Lorcdo. We installed a ser recently at 
the Hotel Regis, Mexico City, and the 
first night everyone wanted a concert 
from the states. That it was a large 
order can well be appreciated, but what 
is a few thousand miles to a good am-
plifier? Presently we heard music and 
then it stopped, and a voice said. 
"Hello — lidio — 'fella, this is the 
broadcasting station of the General 
Electric Company, Schenectady, New 

York, this is the last selection of the 
evening, please write." Well, that was 
quite a thrill, also. The local papers 
talked about n for a week, and radio 
occupied the front page to the exclu-
sion of other news items such as rec-
ognition and oil. Any night we hear 
amateurs, hundreds of them, from 
New York to San Francisco, some 
loud as a nearby Klaxon. 

I should like to arrange for tele-
phone tests this Fall with those who 
may be interested. 

Emergency Radio Equipment For Airplanes 

IT may sound rather absurd to talk about sending an SOS from an 
airplane  when  anything  goes 

wrong, but proper consideration of 
the matter will dispel the absurdity of 
the idea. It must be remembered that 
very few people arc killed in the air 
— it is when the aircraft hits the 
ground that objectionable things hap-
pea. 
Consider for instance that an air-

plane is flying through the air and 
the engine suddenly stops.  In nine 
cases out of ten the pilot will be able 
to "land" the airplane safely, but if 
the landing takes place in the sea out 
of sight of the shore, or in the middle 
of some desert--and no one knows 
that the plane has "landed" — the 
chances of rescue arc doubtful, to say 
the least. On the other hand, if the 
operator sends out a distress call as 
soon as the trouble occurs, there is a 
good chance of the occupants of the 
aircraft being picked up. 
As airplanes are equipped at present 

it is only possible to send out wire-
less signals while the aircraft is in full 
flight_ If an air-plane has "landed" on 
the sea or ground before the operator 
has had time to send out a distress 
signal no signal can be sent, and need-
less to say innumerable rases of hard-
ship and loss of life have occurred in 
this way. This has been especially the 
case where marine aircraft is con-
cerned, Un one occasion, to quote 
a well-known example, a seaplane 
crew which included a wireless man, 
floated about for finir days without 
food or water just because the wire-
less set autontatically became useless 
directly the seaplane "Landed." 
Somewhat  similar accidents fre-

quently happen to aviators whose line 
of flight takes them across the desert. 
They may suddenly find it necessary 
to land through engine trouble some 
hundreds of miles in the heart of the 
desert, and if it is impossible to get a 

By G. 1-1. Daly, D. S. NI, 
Lieutenant R.  F. I:vserie 

nirdess message sent out before the 
plane lands, only those who have suf-
fered the torments of sun-blistered 
skin, tramping over loose sand, and 
the agonies of thirst and sandstorms, 
will realize what it means to come 
down in the heart of the desert. 
Last year the French General Lape-

tine set out to fly across the Great Sa-
hara Desert of Africa from Tartiau-
rasset to Tirribuctcio. lie never reached 
his destination.  Proof has since been 

"nylon Parana" Maynard. Jeanne tp Vero - 
In n41 and M  'nimbi Magrana who gay, a 
risilla rowrort front au airplana in filtht 

'invent I y 

established that he was forced to lan d 
on the desert and although his ma-
chine was fitted with wireless, no sig-
nals were received from him probably 
because there was no time to transmit 
before the plane landed in the desert, 
and of course once the plane was on 
the ground the wireless was useless. 
There are two reasons for the im-

possibility nf wireless transmission 
once a plane has "landed."  First. 
there's no available primary voltage 
because the generator fnr sirrsplying the 
primary voltage is driven by a small 
propeller which is driven  by  the 

draught of air from the airplane pro-
peller, so that when the airplane lands 
and the propellers cease to revolve 
there is no power for the wireless set. 
It might be mentioned here that the 

propeller of the generator  is not 
driven by the draught of air from the 
main propeller on sonic aircraft, but 
is made to revolve by the force with 
which the aircraft is flying through 
the air, and in this case also the gen-
erator is quite as useless for function-
ing once the aircraft "lands" as when 
the former arrangement is used. 
Another reason for inoperation of 

the airplane wireless set from the 
ground is the trailing aerial generally 
used on aircraft. This aerial normally 
hangs down from one hundred to two 
or three hundred feet below the air-
plane  It will easily be understood 
therefore that directly the aircraft 
"lands" this aerial becomes useless. 
So far no practical solution of these 

problems has been put forward. Some 
experts have suggested a small gaso-
line motor to drive the generator, while 
others arc under the impression that 
an accumulator battery would serve 
the purpose. Another idea is to use a 
specially hand-driven generator some-
what similar to those carried in life-
boats.  None of these suggestions are 
of very much value for, among other 
drawbacks, they entail added weight 
which results in less cargo and passer> 
gcni on the aircraft. 
The solving of the trailing aerial 

problem is less difficult, although there 
are still some intricate points to over-
come. Experiments have been carried 
out with aerials rigidly fixed to the 
body and wings of the aircraft and al-
though these have so far only proved 
efficient for reception purposes and 
transmission over very short distances, 
there is little doubt that this idea when 
it ultimately becornes perfected, will 
solve the aircraft antenna problem. 
Experiments with a special type of 
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collapsible kite carrying an aerial af 
three hundred feet of seven strand 
copper wire has given good results. 
Another idea for the emergency aerial 
is a collapsible steel mast, built in sec-
tions, which can be run up from the 
body of the aircraft once it has "Land-
ed," but this again has the disadvan-
tage of being rather weighty as well 
as awkward. 

FOG AND Anticasrr W IRELESS 

A striking example of the value of 
the wireless direction finder to air-
craft in fog was given at Croydon, 
the London terminal aerodrome, on 
October 21. The inward air mail from 
Paris was dur %%hen a dense fog set 

in. Communication with the air mail 
was immediately e_stablished by the 
wireless direction finding stations, and 
the ground operators were able to as-
sist the pilot of the air mail to find 
the aerodrome; where a perfect land-
ing was made. 
Commenting upon the above incident 
"Flight," a leading British aircraft 
paper, and the official organ of the 
Royal Aero Club, says: 
";This incident seems to point the 

moral that every machine intended for 
passenger carrying should be equipped 
with wireless. It seems to be reason-
ably certain that if this machine had 
not. been so equipped the pilot would, 
in the exceedingly thick weather which 
prevailed, have been compelled to make 

a forced landing. with it may be, un-
toward consequences.  For their own 
sakes the aerial transport companies 
should see to this. The value of direc-
tional wireless was well established 
during the war, and there is no reason 
to think that it will be any less essen-
tial in peace flying.  As a marier of 
fact it will have to become a part uf 
the equipment of every mail and pas-
senger aircraft, and much as we dis-
like a multiplication of regulations we 
are of the opinion that the sooner it 
is made compulsory the better.  Air 
navigation must be made safe at 
costs, and any practical aid to safety 
should be adopted sooner rather than 
I ater " 

Armstrong Patent Sustained 
THE appeal of the De Forest 

Radio Telephone and Telegraph 
Company against the decision of 

the United States District Court for 
Southern New York, which sustained 
the contention of Edwin H. Armstrong 
that the De Forest Company had in-
fringed the famous feed-back patent 
No. 1,113,149, has been denied by the 
United States Circuit Court of Ap-
peals, for the Second Circuit. 
The decision, in part. was as fol-

lows: 
"The patent in suit was granted fur a 

wireless receiving system on October 6, 
1914, and on an application filed October 29. 
1913.  There are twelve claims in suit. All 
are held to be infringed by the decree be-
low. The invention relates to improvements 
in the arrangement and connections of the 
electrical apparatus and receiving station of 
a wireless system and particularly a system 
in which the so-called audion is used as :le 
Hertzian wave detector. ••.e object being to 
amplify the effect of ttii. received waves 
upon the current in the telephone or receiv-
ing circuit, to increase the loudness and defi-
nition of the sounds in the telephone or 
other receiver, whereby more reliable com-
munication may be established or a greater 
distance of the transmission becomes possi-
ble. 
"The patentee, while a student of Colum-

hia University, living in Yonkers. was an 
amateur wireless cimratnr and had a sta-
tion at his home.  There he made observa-
firms which led him to suspect that thr 

radio trequency oscillations might be car-
ried over into the plate circuit with Koine 
improvements in the detecting action of the 
audion. He tuned the ;gate circuit to radio 
trequency by inserting nt the plate cuctut 
.itich inductance and capacity as to make it 
responsive to the radio frequency waves. 
Then he found not only that the radio fre-
quency waves could be carried over into 
the plate circuit, hut that they could be 
there amplified by the energy derived from 
the local battery in the plate circuit without 
change of frequency or wave form and that 
they could be ted into the grid circuit where 
they increased the potential variations on 
the grid and the operation continuously re-
peated itself, producing the feed-back re-
generation which increased normally the 
sensitiveness of the device and the loudness 
of the receiving signals.  It was in this way 
that he thought out his invention which has 
been a great advance in the wireless art 

"But it is sought to defeat the patentee 
by the claim of prior date of invention by 
DeForest and some patents in the prior art 
are also submitted as defenses. 
"The testimony of DeForest has been of-

fered in evidence by which it is attempted 
to 'how that he had conceived the inven-
tion in 1912 and 1913, and that he is, in 
point uf fact, the prior inventor.  The ap-
pellant offered in evidence DeForest's ex-
perimental note books. showing entries made 
under date of June 21. 19IZ where there is 
the observation of a heat or high frequency 
note with a straight audion hook-up  The 
note shows this to have been transient and 
incapable of reproduction. and he recognized 
that it was not the true heterodyne effect. 
This was due to the gas action in the tuhe, 

effect which has alwayli been observ ed 
by users of the straight audion hook-up. 
"On February 20, 1915, DeForest pub-

lished in the "Electrical World" an arucle 
in which he made claims with respect to his 
early work on the oscillating audion and re-
ferred to two such experiments, the brit uf 
which tie said occured in the latter part of 
1910 or 1911, and the second on August 3b, 
1912.  In these there is no mention of the 
feed-back circuit of the Van Etten August o 
entry, which it is now claimed represents 
his first real discovery of a controllable 
oscillating audion. These and other circum-
stances se en to us inconsistent with the idea 
that DeForest had any real knowledge of 
or understood the Van Etten accidental cir-
cuit arrangement of August 6, 1912.  No-
where in the notes which are in evidence 
is any reference made to the terms which 
would ordinarily be used if such a discov-
ery were made and understood. The terms 
.¡cedtiack' or 'regeneration,' 'input circuit' 
or 'output circuit' or 're-amplification,' are 
not found in the notes. 
"We do not agree with the claim of the 

appellant that the patent is for a principle. 
It is for an instrumentality.  It should be 
construed to cover the uses of the appa-
ratus which are described and claimed. As 
the testimony of the expert called by the 
appellee indicates, the appellant's use in-
fringes all of the claims of the patent in 
suit relied on. 
"We think this excellent contribution to 

the wireless art should be accorded the full 
scope whkh the court below gave it in the 
decree.  We think the decree is not too 
broad, but properly describes what the in-
ventor conceived and for which protection 
must be accorded tri him. Decree affirmed" 

Amateurs Assist Associated Press in Emergency 
'T HE snow storm which raged over 
the Northwest on February 22 

and 23 played such havoc with tele-
graph and telephone lines that the As-
sociated Press news service was bad-
ly crippled. According to the Minne-
apolis Tribune the emergency led 
that paper to organize its first wire-
less news service. 
"With the aid of the University of 

Minnesota radio station, and a dozen 
wireless operators of the Twin Cities." 
states  rhe. Tribune. "The Tribune 
supplemented its halting wire service 
with radio bulletins." 

When the Associated Press s,rvice 
was completely cut off early in the 
evening the University wireless sta-
tion cent out an SOS for news and 
sought to get in touch with the Asso-
ciated Press offices in ('tu-cago. Re-
sponse was prompt and eager. Ama-
teur operators, anxious to help, sent 
in what news they could find and in 
a short time after the first call, bulle-
tins had been received from Illinois 
and Indiana points.  By midnight the 
Tribune had the news flashes front 
the navy station at Arlington. 

At this stage of the game the ama-
teurs of the Twin Cities extended their 
radio service to include points through-
out the Northwest.  The Tribune, as 
it received its bulletins, forwarded 
them to the Associated Press offices, 
and the amateurs forwarded the news 
to stations in the Northwest, which in 
their turn relayed to stations still fur-
ther on. It was not only a great night 
for the amateurs—for they were given 
plenty of opportunity to work during 
daylight—hm it was a time nf emer-
gency when radio came in for a thor-
ough test. Awl radin did not fail. 

Digitized by Goos,le Original from 

PRINCETON UNIVERSITY 



FIRST PRIZE $10.00 

it may be inserted in a variety of 
places.  If A.C. is to be used on the 
plates of the transmitting tubes, the 
key may be inserted in the primary 
lead of the high-voltage transformer, 
but if the high voltage is to be rectified 
it is not recommended that this meth-

EXPERIMENTERS' W ORLD 
Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 
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Modulating the Output of Your C. W. Set 
By Clara A. Phillips 

ttoNE — two — three — four 
— five — Hello!  Hello! 
Hello! How's my modula-

tion now?" That is what one hears 
almost every evening if they live in a 
locality that has a few radiophones. 
Radiophones are winning popularity 
owing to the ease with which they can 
be understood, but for a phone station 

joy / "0 • 
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to become popular it is necessary that 
its modulation be good. Perhaps the av-
erage amateur experiences so much 
difficulty in securing good modulation 
because there are so many different 
ways in which to modulate the output 
of the transmitting station. 
It is equally important to get good 

modulation with key as with voice, for 
a good note is as desirable as a good 
voire. The matter is sornrivhat sim-
plified when modulating with a key as 

the tube is always oscillating and 
therefore gives out a smooth note, 
whereas if the key is placed in the 
primary lead of the high-voltage 
transformer the tube must build up 
each time the key is pressed and does 
not give a tone that is pleasing to read. 
If the amateur wants to make his 

signals audible at a receiving station 

Fiet ? 
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Various moduktlag circuit diagra m 

ad be used.  Satisfactory results are 
obtained with the key inserted in fila-
ment center tap lead or in the grid 
lead. The key may also be inserted in 
the ground lead if the power output is 
not too great, but this is not recom-
mended. The most satisfactory place 
to modulate the output of the trans-
mitting station is in the inductance. 
Two or three turns of the inductance 
are shunted by the key. This method 
is best where a chopper is not used. as 

63 

which employs a mineral  detector 
some method must be used other than 
straight C.W.  He has two methods, 
buzzer modulation and chopper, from 
which to choose.  Buzzer modulation 
is the cheapest and is efficient if the 
buzzer can give a steady note when the 
key is elsewhere in the circuit Figure 
2 shrews the circuit the writer has se-
lected after trying the chopper and 
also the buzzer in the grid lead as 
shown in figure 3 The method shown 
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in firgure 3 is not very good as it is 
almost impossible to have the buzzer 
maintain a constant note when the 
key is pressed.  Figure 4 shows the 
method in which the chopper is con-
nected in the circuit. This method is 
considered the best by sonic, but I 
found it was too much of a drag on 
my battery.  If the amateur has a 
small] z io-volt A.C. motor, such as 
dentists use, a chopper may be made 
by fastening to the armature shaft a 
fibre or hard rubber disk four inches 
in diameter in whieh is set 12 brass or 
copper studs that are flush with the 
outside face.  An old set of copper 
wire brushes. such as are used on 
small startiag motors, make excellent 
brushes for the chopper. The key is 
connected as shown in the diagram. 
If the amateur wishes voice modu-

lation he has a variety of systems to 
choose from which perhaps is the very 
reason that he experiences so much 
trouble in getting good voice modula-
tion.  The most simple system is the 
insertion of a microphone of low re-
sistance in the ground lead.  This 
method is alright where the power in-
put and output is not large and where 
an amplifying tube is used as a power 
tube, or where the receiving set is 
made to oscillate and thus transmit 
voice,  It is not desirable to use this 
method where the output is over five 
watts because the energy in the an-
tenna circuit is so great that it causes 
the carbon granules to become packed. 
thus distorting the modulation  An-

other form of this method is to shunt 
the microphone with a few turns of 
wire to act as a by-pass for some of 
the radiated energy.  Still another 
method is known as the "Absorption 
Method " In this method the micro-
phone absorbs part of the radiated 
energy and modulates it with voice. 
This is accomplished by making a sin-
gle turn of heavy insulated wire 
around the inductance and connect-
ing the microphone directly across the 
ends of the loop. These three meth-
ods are not very satisfactory as the 
energy lost in absorption is too great 
to insure efficient results. 
By far the hest method to use for 

voice modulation is the method which 
employs a modulation transformer, 
those put out by the various manufac-
turers being fine for this work.  If 
the amateur desires to build his own 
modulation transformer, however, the 
following will give good results. The 
core is made up of Norway soft iron 
wires, one-half inch in diameter, se-
curely bundled together by a small 
card-board tube.  The primary is 
wound with 265 turns of No. 26 S.C.C. 
wire. The secondary is similar to the 
secondary of a Vi-inch spark-coil. If 
the amateur has several coils which 
he thinks might work as modulation 
transformers he can easily tell which 
is the best by connecting the phones 
across the secondary and connecting 
the microphone battery in the primary 
side and speaking directly into the 
microphone.  It is important that the 

microphone be spoken directly into 
when modulating the voice over the 
air. The coil that gives the best modu-
lation as determined by the clearness 
of the articulation and signal strength 
is the one to use.  It might increase 
the radiation of the set by shunting a 
condenser across the terminals of the 
spark-coil modulation transformer but 
the modulation does not change. 
The location of the modulation trans-
former depends upon the circuit em-
ployed. With tubes used as oscillators 
the best place for the modulation 
transformer is in the grid lead, though 
satisfactory results are obtained with 
it in the filament center tap lead. If 
one or more tubes are used as modu-
lating tubes the transformer must be 
in the grid lead of the modulating 
tubes. While it is possible to modu-
late three or four tubes used as oscil-
lators by one modulating tube, it is 
recommended that every oscillating 
tube have a companion modulator.  I 
personally prefer this circuit as I have 
been able to get almost perfect modu-
lation. 
In order to get good modulation it is 

essential that the microphone work 
properly and too much attention can-
not he given to this valuable instru-
ment.  It is not good policy to pur-
chase an inferior make in order to re-
duce the cost as a standard micro-
phone transformer will give better 
service and better modulation. And 
after all isn't that what we all want; 

Modulation System for Moderate Power Sets 

THE transmitter and modulation 
system described in this article 
will be found to be efficient and 

practical from an operative point of 
view, as it is the result of considerable 
experiment on the part of the writer. 
Many oscillation circuits were experi-
mented with and almost all the ac-
cepted  modulation  syst CM6  were 
thoroughly tried out before the sys-
tem here presented was finally selected 
as giving the best all around results 
on sets ranging in power from 5 watts 
to 2e; watts. It is well known, for ex-
ample, that some modulation systems 
which are satisfactory for low powers 
will not prove efficient on medium or 
high powers.  This was specifically 
avoided, as I hoped to increase the 
power of the transmitter, and there-
fore wanted a modulator which could 
be adapted to all powers without much 
change. 
Figure t shows the connections and 

circuit of the transmitter. The oscil-
lation circuit is the series feed circuit 
in which the plate generator is direct-

By K. Gitlitz 

SECOND PRIZE $5.00 

ly in series with the plate and grid 
coils_  The plate and grid coils are 
wound as a split coil on the same 
form, there being a space of 34 inch 
between the two coils. The coils are 
wound on a 3-inch spherical variom-
eter form made of wood, and there 
are 30 turns of No. 20 D.C.C. in each 
winding section shown in figure 2. In 
series with the two sections of the 
plate grid coil is connected a one 
micofarad telephone condenser which 
shunts the plate generator. thereby 
providing a by-pass for the radio-
frequency current and so affording 
protection for the generator windings. 
The other end of the two coil sections 
go to the plate directly and to the grid 
through the grid condenser and leak. 
The grid condenser is .not mfd. and 
the grid leak is io,ono ohms: these 
values having been found to give best 
average results between the powers 
of 5 and 25 watts. 
The plate and grid coils are coupled 
• 

in yariometer fashion to the output 
circuit in the antenna, which consists 
of two windings of IO turns each con-
nected in series on a 5-inch cylindrical 
tube; the windings having a separa-
tion of 34 inch to allow space for the 
variometer shaft.  The winding tube 
should be of dilecto for best results, 
but an impregnated and well-baked 
cardboard tubing will also give satis-
factory results.  Amateurs will find 
that unusually good results will be ob-
tained if heav- y litzendraht, which can 
be obtained at any radio store, is em-
ployed for the antenna coil. This coil 
is tapped at every three turns, allowing 
sufficiently fine adjustment for wave-
length control.  The coupling is ad-
justed by rotating the plate and grid 
roils.  In tapping the litzendraht care 
should be taken that all the strand, 
are carefully separated, the enamel 
scraped off well and all strands prop-
erly tinned. otherwise, a high resist-
ance may he developed.  Also when 
soldering no traces should be left on 
the tube or the panel, for otherwise 
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leakage paths will develop and dimin-
ished output will result. 
It was mentioned in a previous para-

graph that various modulation systems 
were experimented with. The micro-
phone was used in the antenna but un-
favorable results were obtained when 

Aniesawe 
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Circuit 

which might be dispensed with. The 
simple modulation of grid injection 
was tried and experimented with un-
til with proper modifications in de-
sign good results were obtained over 
the power range mentioned at the 
start. 

Fig, 1 

Fig 3 
diagram of n elulattog 

powers in excess of to watts had to be 
modulated. The Heising system of 
plate modulation was also tried, and 
this gave excellent results, but this 
circuit required extra modulator tubes. 
some accessories like radio frequency 
and audio-frequency choke coils, ete. 
It was therefore abandoned as I wain-
ed to use all my tubes as power tubes 
and eliminate all possible accessories 
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In this circuit the audio-frequency 
speech voltage is impressed directly 
on the grid of the oscillator.  A low 
resistance microphone is employed 
and supplied with D.C. power from 
two or three dry cells in series. Con-
nected in series with the microphone 
is the primary of the speech trans-
former.  The secondary is connected 
in series with the grid oscillation coil, 

and is shunted by a .00t mfd. con-
denser to by-pass the radio frequency. 
Note well, that a condenser much 
higher in value should not be used to 
shunt the secondary, for it will have 
a low impedance to speech current 
and thus short circuit any speech 
voltage  which may be developed 
across the secondary, and no modula-
tion will be obtained. 

Now the most ,important feature 
in the modulation system here de-
scribed is the design of the speech 
transformer.  If this is not properly 
designed poor and incomplete modu-
lation will result. A Ford spark coil 
will give good results, but a trans-
former based on proper values for 
the primary inductance will give bet-
ter results.  This transformer has a 
ratio of 30 to t. The core is made 
either of a bundle of iron wires hav-
ing a diameter of h inch, or of sheet 
transformer iron stacked up to give 
a cross-section of Mi x  inch. The 
core is bound with linen tape or stiff 
paper and wound with 3oo turns of 
No. t8 S.C.C. in about four layers. 
The primary is then bound with one 
thickness of heavy stiff paper such as 
oak tag, and wound with 9,000 turns 
of No. 30 enamel wire in about 28 
layers-  This will give sufficient sec-
ondary voltage to modulate the radio 
frequency output of the oscillator 
completely. 
It will be seen that the circuits are 

simple and relatively inexpensive and 
that the modulation system requires 
extremely little apparatus.  The re-
sults obtained will show that this cir-
cuit delivers the goods and will recom-
pense the experimenter for the little 
trouble and labor involved in its con-
struction. 

Modulating Five- Watt Tube Transmitters 

THERE are several ways to mod-
ulate the output of a 5-watt tube. 
Some are only slightly efficient, 

and can be used only when the cur-
rent radiated is low. One way is to 
insert a telephone in the ground cir-
cuit of a transmitter. This will mod-
ulate the output only when a small 
amount of current is radiated, and 
even then the entire output of the 
transmitter is not modulated.  The 
microphone must be especially con-
structed to carry a heavy current or 
it will pack after it has been in use 
only a short time. 
Another method of modulation is 

that known as the absorption loop 

By Floyd Rittman 
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method, in which  few turns of wire, 
shunted by a telephone transmitter, is 
slipped over the inductance.  When 
the telephone is spoken  into  the 
amount of current absorbed by the 
few turns of wire varies, thus irn-
preuing the speech upon the output 
of the transmitting set. The few turns 
of wire may be slipped back and 
forth upon the inductance until the 
point is found where the modulation 
is the best. This type of modulation 
is better than the one explained be-
fore. but like the former method, it 
can be used only on transmitting sets 
where the output is small. One thing 
to recommend it is the fact that it 

requires only a kw tur:;› of wire and 
a telephone transmitter. 
In order to use the modulation loop 

on the set which I described in the 
February Wutzte.ss Ace, a change 
must be made in the inductance. One 
of the end supports must have a hole 
as near in size to the inside diameter 
of the inductance tube as possible. A 
piece of tubing large enough to slide 
through this hole loosely, is wound 
with a few turns of wire. The num-
ber of turns which works best must 
he determined by experiment.  This 
tube is put inside the inductance, and 
the amount of current it will absorb 
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THE New Haven Radio Association held 
a very successful meeting March 30, in 

the new permanent quarters of the club in 
Fraternal Hall, 19 Elm street The occasion 
was the regular semi-monthly meeting of 
the dub and the 'attendance was large 
despite the bad weather. 
It was announced that the membership 

had grown to 126 and that probably by May 
the 2U0 mark will be reached. The club will 
continue its activities through the summer 
that the new members may be instructed 

in wireless to the effect that ntxt winter 
the inure advanced details of radio trans-
mission may be grasped. 

A 

MARKED progress is being made as 
Mount Vernon, N. Y.  in the organizing 

of a local radio organization, to be known 
as the Mount Vernon radio club, as a 
result of a meeting at the Y. M. C. A 
In  addition  to  the club to be open 
to all people in the city who arc inter 
cited in radio, it is probable that there will 
he formed an organization for licensed 
amateurs and recognized radio students, 
The latter organization will be made up 

of possibly thirty local exponents of radio 
who have spent several years in study and 
experiment and, judging from statemenl. 
of several of the men who are interested 
in this latter organization one of iu most 
important functions will be to assist the 
Mount Vernon Radio Club. 
The members of the amateur club will 

probably offer to take part in discussions, 
offer papers and give any advise requested 
by members of the club regarding construc-
tion of receiving sets, tuning devices and 
the most advantageous manner of manipu-
lating them. 
The Mount Vernon Radio Club in the 

meantime will continue and will hokl meet-
ings at intervals. Efforts are being made to 
make arrangements for the securing of a 
receiving set by the club, when it is proper-
ly organized and with the assistance of the 
Amateur club, the first organization should 
be successful. 

A 
A MATEURS and others interested in 
radio development art invited to attend 

the regular Fnday night meetings of the 
San Francisco Radio Club at its head-
quarters, 173 Dolores street, San .Francisco. 
The club invites visitors to its meetings 
with the exception of that held the first 
Friday in the month, when the session is 
devoted to club business. 
The San Francisco Radio Club is the old' 

est of its kind in this part of the country, 
having been organized ten years ago. At 
173 INslores street it maintains large quar• 
tees, equipped with receiving and transmit-
ting apparatus. Lectures and demonstra-
tions are given, and the membership in-
chides all grades from the beginner to the 
seasoned commercial radio operator. 
At the head of the club are experienced 

radio men. The president is H. W. Dickow, 
managing editor of Radio; vice president, 
C.. Thompson, radio engineer; secretary. 
Sidney J. Foss. a commercial operator who 
was in charge of radio stations during the 
war; treasurer, A Shoetnaker, operator. 
and sergeant-at-arms, A. Burgess. 
The San Francisco Radio Club was the 

first organization to suggest and foster the 
"Pacific plan," which has been a great help 
in broadcasting on this coast. Through its 
information department it has succeeded in 

Adtr-lral Sir Henry B Jarksein presenting to 
Burne the first prize for English rerep 

huh of Anierh MI amateur 'nine-Atlantic radio 

putting a stop to transmitting by amateurs 
during concerts. Through its service the 
club -keeps the air clear" in this district, 
and amateurs who violate the rules are 
promptly reported. 
Secretary Foss was for some time the 

youngest radio operator in the country. He 
started when he was 15 to learn the mys-
teries of radio, and still is an enthusiast. 

A  A 
T HE officials of Richmond. Va., have 
adopted a set of rules covering the instal-

lation of amateur wireless stations, which 
provides that such installations must con-
form to the provisions of the National Elec-
tric Code. 

Li  à 
FINLEY DAVIS, West Second street. 
was elected president. Paul Scrimsher, 

Locust avenue, vice-president, and William 
Gess. Fast High street. secretary-treasurer 
of the Junior High School Radio Club. 
Lexington, Ky., at the organization meeting 
held March 29 at the school. 
The club is composed of Junior high boys 

and alumni uf the past term, The object of 
the club is to study the history, development 
and mechanism of the radio. Meetings are 
to be held bi-nionthly.  The club is under 
the supervision of Mn. Charlotte Scott 
Dunkman. 

6  A 
T HE Peninsula Radio Club held a very 

interesting meeting, March 19, in the 
army Y. M. C. A. at Fort Monroe, Va., 
when several matters were under discussioia_ 
Eleven members were present, It was an-
nounced that the demonstration by the club 
at Elks' Hall, March lb, was a success. 
Major Coalton lectured before the club 

on April 1 on "Radio and Audio Frequency 
Amplification." 

6 
A MEETING of the junior section of the 
' Indiana Society of Radio Engineers was 
held April 29 in the Shortridge high School 
study hall, Indianapolis. Ind. The Indiana 
Society of Radio Engineers has approved 
the tentative broadcasting program of the 
Washington conference and plans were dis-
cussed at the meeting regarding the forma-
tion of an interference committee in In-
dianapolis which will deal with local inter-
ference problems, both amateur and com-
merical. 

A  tà 
A NOVEL feature of the big radio show 
' to be held in the Seventy-first Regiment 
Armory, New York, from May 22 to May 
29, inclusive, will be an exchange booth, 
where the radio amateur may trade his ex-
tra equipment with his brother fans. Plana 
which have just been completed for the 
show call for the active co-operation of die 
Signal Corps battalion which is located in 
the tower of the armory, and much Gov-
ernment material will be exhibited. 

A  A 
A DVICES have  been  received  from 
Pierre Corrot of Pari., editor of a leading 

French wireless magazine, that French ama-
teur stations have recently heard messages 
from IAR‘'. the University of Vermont sta-
tion at Burlington. Vt. 

A  A 
F ORTY members of the Reading Radio 
Club of Reading, Pa., gathered at Sterl-

ing Lodge in Hill Crest on March 10, to 
celebrate the first anniversary of the club. 
A banquet. addresses and entertain ment 
featured the evening. 
Harold Landis, president of the club, pre--

aided at the banquet_ On the speakers list 
were II W. Rentschler and Edwin F. Deem, 
secretary of the P. & R. Y. M. C. A. The 
speakers reviewed the progress made by the 
club during the year and predicted that the 
next year will witness a phenomenal in-
crease in its popularity. 

A  à 
T HE Norfolk, Va.. Radin Club, which met 
on March 29, authorized the appointment 

of a committee to take charge of the organ-
ization's work. Those who want information 
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about radio, or who need assistance in get-
ting started have been asked tu get in touch 
with the secretary of the club, 222 Brewer 
street. 
The problem of interference of local ra-

dio operators with concerts from the north 
also was taken up, and steps will be taken 
to attempt to minimize that interference. 

e !VII. Service examinations for junior 
physicists to fill vacancies in the Bureau 

of Standards, Department of Commerce, 
Washington, D.  will be held on July 
5 and Auguit 25, next_ Intending applicants 
may secure full information and application 
blanks of the Civil Service Commission, 
Washington, D. C., or any local branch of 
the Commission. Apphcants may be ex-
amined, at their request, on any of the 
following subjects: Radio, heat. electricity, 
mechanics, optics and physocal metallurgy. 
The salaries of the positions to be filled 
range between $1200 and $1,500 a year. with 
an additional bonus of $240 a year 

A  A 

IXTY-EIGIIT amateur operators met on 
Marsh 9 at the Hotel Muchlebach, Kan-

sas City. Mo., to organize the Radio Club 
of Greater Kansas City.  Their first pur-
pose is to appoint a regulator for amateur 
traffic and to establish a means of penaliz-
ing operators who cut in on concerts given 
at fixed intervals, by petitioning for a re-
vocation of sending licenses. 
The organization will be completed and 

officers will be chosen at a meeting to be held 
at the Hotel Ifuehlelsach. 

A MONG the activities of the Roselle 
"  Park Radin nub, of Roselle Park, 
N, J., was a lecture by Paul F, Godley, 
which included a description of his ex-
periences m Scotland and also the appa-
ratus used in the tests. 
On March 23, K W. Tingley gave an 

interesting talk on "Amplifying Transform-
er & and Condensers" 
On February 24 last the club held a 

dance, the music for which was furnished 
entirely by radio from W V. station 
The club is growing both in membership 

and activities. It was organized in October, 
1920. with 15 members. The present mem-
bership is 72.  The club will. in future. 
issue advance printed programs of its ac-
tivities.  Copies may he obtained from the 
secretary, C. A.. Reherger, Roselle Park, N. J. 
The lecture by Paul Godley was given 

in the High School Auditorium. Grant 
avenue, Roselle Park. at g P. M., Tuesday. 
May 9._ An Invitation was extended to all 
interested to attend this talk by Godley. 
The officers of the Roselle t'ark Radio 

Club are: R. H. Horning, president. 2KK ; 
G. Boater, vice-president; C. A. Reberger, 
secretary; H. Ryder. treasurer; H. Luttgens, 
traffic manager, 2BCC; P. J. Larsen. tech• 
laical adviser. 

A  A 

Abreast Of The Times 
By R. R. Cores 

A GREAT many, of the amateur radio 
enthusiasts of nalay du not readily Srfl‘t 

the value. the absolute necessity in fact, of 
keeping in close touch with their hobby. 
They visit the establishment of their res-

pective dealers, make their purchases or in-
spect the various paraphernalia which make 
up the "wireless set" and go home satisfied 
that they have the best, or that they are 
familiar with the latest and best in the hoe. 
They purchase a copy of some radio peri-
odical or magazine, read a few timely para-
graphs and go to bed. 
Little do they realize that every tiny "ad" 

or full page display has something of in-

terest or some knowledge to impart to 
them. This is (Mite true. Every day beings 
something new me> this vast new field. To 
have or to know the best and latest the ama-
teur of today must be "up on his toes." 
Not an issue of the various magazines de-

voted to radio should be missed. Not an 
advertiiement within its covers should be 
overlooked.  The various advertisers are 
quite glad to forward descriptive matter 
pertaining to their wares and explaining 
their respective merits; many of these con-
taining the latest developments of the in-
dustry. It pays to write the advertisers. 
The open forums where hundreds of ama-
teurs all oser the country meet and tell of 
their experience and discoveries is another 
knowledge mart of exceptional value. A 
filing of these clippings and pages will be 
found one of thr most valuable assets. 
Radio holds a wonderful future, and—to 

those who wish tu specialize—remunerative 
returns. One cannut afford to miss a single 
fact or detail Read, experiment, study the 
discoveries of others, experiment and. MI,-
prove upon them, broadcast your findings; 
prove the arginnents of others and you will 
soon find that you are improving at a tre-
mendous rate. 
The amateur who has constantly about 

him every obtainable book, catalog, clipping, 
folder or other descriptive matter devoted 
'it' pertaining to his hobby will be found the 

"COPPERWELD" 
Lust »ma el.. 

ANTENNA WIRE 
The Super-Strength Copper 
SO% atesairio Then Copper 

Better  h an Solid Copper or Strand. 
BUT  IT  IN  CARTIONS 

At Tour Dealers 
100 Tr. CARTONS • 200-FT. CAliTÒ0% 

curlew hews 41%-retke. ref taitenag 
COPPED CLAD STEEL iv/XI-ANT 

Dreddeek P. 0.  Illanicia, Pe. 

better versed and in consequence the most 
successful 

A  à 
Radio BEA 

Third Signal Comparo 
Camp Lewis, Wash. 

April 2, 1922. 
Editor, "Wirekss Age." 
Dear Sir: 1 have read the N. A. W. A. 

item on page 42 of the March, 1922, issue 
of "Tut Wlitia.ESS ALE' concerning the re-
ception of Dr. A. F. Banks' 15-watt C. W. 
transmitter at San Diego, by Mr. Dow, 
1Vailuku. T. H. 
1 believe we c-an go Dr. Banks one bet-

ter, as Mr. Dow reports signals QSA from 
this station, ex-SC-3. He did not mention 
the date, however, so have written him for 
further particulars. 
We have been using a Signal Corps 

SCR417-A phone set with one extra 5-watt 
oscillator, making a total of three VT-2's, 
with a key in the modulating circuit for 
plain C. ‘À'. work. We have a seven-wire 
antenna 75-feet long and 40 feet high of the 
inverted  "L"  type.  Transmitting wave-
length. 350 meters. Radiation. 1 to 1.6 am-
peres. 

SHELBY J. BLONG, 
Staff' Sergt., Sig. Corps, in charge Radio 13E3 

A 
A T the first meeting following incorpor 
"  «lion of the Executive Radio Council, 
Second Ihstrict, which was held at the 
Radio Institute of America, 3.X1 Broadway. 
on April 11, J. O. Smith declined another 
teten as Chairman and was succeeded by 
IL II. McMann, who has been Vice-Chair-
man. The other officers elected are: Vice-
Chairman A. _S. Hebert; Corresponding 
Secretary, R. Hertzberg; Recording Secre-
tary, B. B. Jackson; Treasurer, Joseph 
Stantley; Traffic Supervisor, F. B. Oilman. 
Other business transacted included the 

adoption of bylaws and a final report of the 
convention committee, which showed that 
the net proceeds of the recent convention 
and exhibition were approximately $5200, 
It was decided to hold the next annual con-
vention arid exhibition during the first week 
of March, 1923. 

4011 _.11, 
'9 '- ,..'• eLt  Jr.t.  • •  • • 

Prize Contest Announcement 
The subject fur the new prize contest of our 
year-round series is: 

BROADCASTING RECEIVER 
FOR LOOP ANTENNA 

CLOSING DATE jureo. I, 1922 

Contestants arc requested to submit articles 
at the earliest practica: date. 

Prize winning articles will appear in the 
August, 1922 issue. 

Ail nrmuseripts should be addres:ed to the 
CONirs.T. EDITOR OF THE WIRELF_ÇS AGE. 

The increasing popu-
larity of Radio Fre-
quency Amplification 
is bringing constant 
demands fur a receiv• 
ing set employing a 
loop aerial which can 
be set up entirely in-
doors. Complete con-
structional details and 
wiring  diagrams of 
this set will interest 
mane of our readers. 
Radio Frequency Am-
plification is compara-
tively new so bring 
out all the little hints 
on this subject. 

Prim;  cusserawr  oiveorrtoOns—staawirripta os the insbiert announced above are judged by the Ddltors of TILE WIR.1-1.1198 tOlj from Ube v$..,-
palas of Ihe Ingenious-non of the bias pommelled. >to peartluabflIty and 
oerel utility, oeiwinatiiv angt cioarneaaiii 1441.44 mi «  Literary ability la mot 

ateelod, but neat:afar la manotorrirt and drawing la saloon olio aceaus i. plumbed 
11mo/quell are not required, @Seldoac will fin Coulee( Io ores to  gibe 
ringing laie is riven ln tba above announrieneirt.  T M: WIRTH  Af E will 
award et* following prises: Ftet Prise, 110.00; Seemed Prins, wee T hIni 
as oo.  gentile le the minder apace rate paid ter trainee! erred,. 

•  4'  •  s.  a  C  4  '  4. ,4 
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HE Woman's Radio League, of which 
Miss Abby P. Morrison is president. 

took an active part ni radio affairs at the 
recent Travel Show in New York City. 
The young women of the kague set up a 

station and erected an antenna, all by 'ern-
selves, and copied signals and messages 
from many stations in the eastern part of 
the country. 
Miss Marianne Clayton Brown and Mrs. 

Eleanor G Regan, both of whom are Li 
tensed operators, took down messages froto 
distant points like professional operators 
for more than one hour. 

A  A 

IN spite of the inclement weather the S. 
M. U. Radio Club of Dallas, Tex.. held its 

first meeting March 29. A number of in-
terested students were present in spite of 
the rainy weather. A receiving set, owned 
by Carl Feickert and Joe Terrell, was used 
to give an exhibition. The aerial was only 
a temporary construction and was not well 
insulated and the static constantly inter-
fered, but the News and Journal bulletins 
were received. 
The dub decided to have a meetrig each 

Wednesday night, and Mr Frickert, presi-
dent of the club. said that at the next meet-
ing a crystal set would be brought and a 
special lecture would be given for the bene-
fit of those not thoroughly versed in radio 
technique_ 
The set that was used by the club on 

March 29 picked up Denver, but due to the 
heavy static riddling could be heard for any 
sustained period. 

A 
T HE wireless telephone at the Shields 
High School laboratory at Seymour. 

Ind  was used fer receiving the scores of 

the basketball games played on March 17 
at Indianapolis in the state high school bask-
etball tournament finals. 
Mr. C. H Plullips, instructor in physics 

and mathematics, has been using the outfit 
at the school buildrog for some time. A 
musical program was put on at Indianapolis 
preceding the gantes and was heard by the 
entire class. Following this, the reports of 
the games were received. 
Arthur Kaufman, one of the students, 

was selected to assist in the work of re 
ceiving the messages. The apparatus worked 
very satisfactorily and the use of the radio 
phone was both instructive and interesting 
to the students. 

A e 

T HE Philadelphia Amateur Radio Associ• 
ation held its hi-monthly meeting on 

April 3 in the Free Library Building. Broad 
street and Girard avenue, and heard the lat-
est kinks in radio telephony and telegraphy. 
The first speaker of the evening was W. 

C. MacFarland. employed ni the daytime at 
the radio laboratory at the Philadelphia 
Navy Yard, who explained the differencehe-
tween radio frequency and audio-frequency. 
The officers of the Philadelphia Amateur 

Radio Association are Gordon M. Christine, 
M D., 3IW, president; John E Delp. Jr., 
3FD, vice president; W. Bradley Martin. 
JUN/, secretary-treasurer, and J. W. For-
syth, 3A WC. corresponding secretary. The 
business address of the association is 1927 
North Twentieth street. 

A  A 

QTUDENTS of the Central High Indus-
"' trial School. 17th and Wood streets. 
Philadelphia, Pa, have formed a radio dub 

which is one of the best equipped in the 
at. 
The club is encouraged in its work by 

Professor Ralph P. Earle, head of the 
electrical construction department of the 
school. Robert G. Swift. 254 S. 9th street, 
is president of th c club; Edmtmid 
13th and Vine erects, vice--President. and 
Richard Wilson. 1702 Race street, secretary. 
'I'he club was organized a year ago and now 
has thirty members. 

A  A 

W OULD-BE amateur wireless operators 
are declared to be responsible for thefts 

of receivers from public pay station tele-
phone booths, in many cities of the East. 
Reports of such thefts are being con-

stantly received by the telephone companies. 
Frequently, when out-uf-order reports are 

received repair men sent to remedy the 
trouble find the phone minus the receiver, 
the wire attaching it to the instrument hay• 
mg been cut off. 
The amateur operator who thinks, how-

ever. that he will be able to use successfully 
a pay station receiver in catching aerial 
messages will find himself mistaken 
The regular wireless receiver is wound to 

1000-3000 ohms resistance, whereas the tek-
phone booth receiver—the ordinary attach-
ment on telephones, is wound to 75 ohms 
resistance. It is thus easy to understand 
how valueless a telephone receiver would 
be to an amateur wireless operator. 
Filching of receivers from telephone in-

struments has become so extensive in Paris 
and other French cities that the French 
authorities have sent out a general alarm 
by circular warning station telephone oper-
ators to be on the loolcout against this farm 
of theft 

Modulating Five- Watt Tube Transmitters 
letushowid /few ewe 68) 

regulated by sliding it back and forth. 
The  modulation  depends  on  the 
amount of current absorbed. 
The best modulation of the output 

of a small phone set is obtained by 
using a modulation transformer in 
the grid circuit of the vacuum tube, 
as illustrated in the diagram.  The 
secondary of the modulation trans-
former is connected betv.ccn the grid 
of the tube and the grid tap on the 
inductance.  A variable condenser of 
not mid, is shunted across the sec-
ondary to help in tuning the modula-
tion. This condenser is the main ad-
justment for modulation_  A tele-
phone transmitter and a six-volt bat-
tery are put in series with the primary 
of the modulation transformer. 
To tune the transmitter for phone 

when using this type of modulation. 
set the condenser which is shunted 
across the modulation transformer 
(C-1) at full capacity: tune the trans-
mitting set for best radiation on the 
wavelength desired: turn the con-
denser C-t slowly to decrease its ca-
pacity. You will notice that the radia-
tion will drop slowly at first, but soon 
a point will be reached where the 
radiation drops off abniptly.  At a 

point just preceding this abrupt drop 
a point will be found where the modu-
lation is the best. The extent to which 
the outgoing current is modulated may 

be determined by listening in on the 
receiving set while tuning for modu-
lation.  The phone should be heard 
plainly in the receivers. 
The radiation of the set on phone 

will not be as great as the radiation 

on straight C.W.  To obviate retun-
ing the set when phone is desired a 
single-pole single-throw knife switch 
across the secondary of the modula-

lion transformer will short the secon-
dary when C W. is to be used. 
Buzzcr modulation may be used by 

substituting a buzzer for the tele-
phone transmitter with a key and bat-
tery in series_ 
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STATIONS W ORKED AND HEARD 
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Stations worked should be enclosed in brackets. All monthly hsts of distant stations 
worked and heard which are received by the 101th of each month will be published ia the 
next month's issue.  For example, lists received by November 10th will be published 
in the Decem-ber issue.  Spark and C. W. stations should be arranged in separate groups. 

NU M  BBIO1111111,111D. ISM Ceara reek 
11Faal. New Teak O  (rebeerieré 

CW-Iff, In, lu. 1rd, luj, lie, lawq, 
laqe, lawb, lauj, lawl, lazy, lbqe. Ibtl, lbua, 

lbdc. lbdq, lcik. k , icod. (apk)1aul, 
3bp, 3bz, 31o, 3fr, 3hg. 3h.j, 3nb, 3rf. 3xm, 
3zo, 3ajd, 3alm, 3aqh, Mira, 3aqr, 3aglo.3awg, 
3spq, 3alu, 3aay, 3aff, bhl, 3b1f, 3zab, (bpkj 
3pb, 4bg, ddc, 41d, 4gu, San, Sfv, Seo, 8bd, 
abb, Slé, 8ci, 8dr, 8g1, 8gv, 8kr, 81w, 80k. 
8os, Kpr, llpx, 844y, Sap, flan% gawp. 8aqn, &du, 
Maim, 8attg, Fairy, Mash, 8a1v, 8aoa, Savo, 
Sanr, 8anw, 8avno, flaxc, 8•11b,  oo, 8bun. 
8bae, 8bne, abdu, gbld. 8bIll, %ex. Shit 8,31 -11-
8bno. flhbu, 14bbk. &it, Album 8bej, May, 
8todu, 8cgx, Scrim, 8Icaz, (additional( %lc, 
8todu„ fkgx, grqm, Skis, 8uk, 8ym, floe, >Ivry, 
8cfp, 9dp, 9dx, 9io,  9alo, 9ai, 9aay, 

9iiv, wdy, wjz, kdka, tiro, dr 
Spark--8arf. Bag's, 8akg, Beg, 8apb, Sain, 

8ceh. 8ixq. 

lillYA. BUSTON T. TAIL, 1/1 Land » Ale.. 
Ilabmiesdady. N. T. (11anodt) 

Spark-laa, ladi laje, lapa, lary, 
law, lavr. lbfx, 1b,, Ihrq, tbwl lcok. 
I fr, lgm, 111, lru, ivy, lam, lsw, lwq, Zen% 

¿aje, lanm, lava, 2bk, .2.elw, awin, 2byg, 
2chw, Zoe, 2ei, 2gx, 2om, 1pv, Zrm, ¿sr, Zts, 
3abb, kid,  3ann, Jam, 3fb,. 31d, 3hj, 3ok, 
3qw, 3uol, 3ux. 3vw, .3xni. 3:o, *a, des, 
8aav, &KC &Ida, 8sfb, 8afg, 8shh. gaits, 8aiw, 
8apb, Bark. Saxo, 8bco, 8ba.z. 8cx, Sew, 8od. 
8sp, Sze, 9ox, 9uh. 91j. 

lafv, laj f. lap. lamq, lap. 
lark. lary. lavr, Iasi, lazy,, ibas, lbcf, lbdc, 
lbea, ¡hep. lbgf, Ibicr, liikq. lble, lbrq, 
lbqe, led, lbag. lbua, lbwj, Icark, lean, lqrg, 
lcgs, lcik, Icit, lcjh, lcz, kin, lcod, lcpq, 
lib, hi, ion, lqp, 1pt, lrtl, lrh, Irr, it; luj, 

Ixae lone, lam, Izer hauls, 2abcj, 2adp, 
2agd, 2agw. 2aar, 2adir, 2ajf, 2al r, 2ako, 2arz, 
2auu, 2avrj. 2awl, 2aws, 2azz, ¿ha. aiak, 
¿bes, aieb, 2bem. 2bg. Zbgt, 
amt. Zbqi, Zbqw. 2brb, 2brc Zbtj, 2ccd, 2ccu, 
Lelia, 2cgq, ¿cgs, 2f:, 2ig. 2jj, 21p, ¿of, ¿pi, 
2rd, 2rp, 2sq, ¿va, 2xi lone, 2xj font, 2vh, 
21114 2ao 2zs„ kid, 3sag, key, 3adt, Jody, 
3 , 3ajd, kin. 3anq, key, 3apd, lark. 3aqh, 
3aqr, Jas, 3azo, 3bag, 3bec. 3bfq, 3bbl. 3boy, 
nog, 3bnu, 3bp. 3brov. 3bof. 3btk., 3bul, 3bur. 
3bv, 3he. 3es, 3oc, kg, 3ctz, 3dm. 31b. 31r, 
31-s, lgn, 3hb, 3hd, 3Inc, 311, 3iz, 31h, 31r. 3nc, 
3qz, 3sm, 3ty, 3rtv, 3zo,3zw,3zydbfdbyq.4by, 
4cr 44c, 4ds, 4.41, 4ft, 4g1, 4gx. did. 4ii, 41p, 

4xd, San, 5bn, Sfv, Sicp, Stu, Suu, Sra, gad. 
Mago, Saga, Maim, Mani, Ssmm, 8aoa, 8aqi. 
8aqv, gaqz, 8aoo, Bard, 8aru, 8awm„ gawp. 
Mawr. Sax, Banc, 8axlc, 8baa„ She. 8bdk, 
8bdu, 82ocl, 8bds, 8be(, fitef or, 812d, 8b1t, 8bnj, 
8box, &re, 8brl. flbu, 8bur, &wk. 8bes, 
MX/4 8by,8bz, 8iza, %cc. @bah, &a:, 8cbj, 
8cgy, Sckzn, &Ica, 8cns, Mr, 8ge, Esb, 8xj, 
8j1., 81s, 8ju, 81w, 8os, 8pc, 8rz, Muid, Sap, 8tb, 
8tE, 8uic, erg, 8vy, 8pt, Bwr, Bay, Sze, 9aap, 
%au, 9aay, 9aicd, 9anc, 9anf, 9apb, 9aric, 
9asi, 9b1co, 9brl, %se 9dyn, 9io,  91q, 
(an, 9al. 
SAP, J. MARTIN arszosto. mid N. 1114b It., 
IPtilladiselabio. Pa. (lrebraory) 

3b11, (Uwe), Jans, 3po, 3jb, Job,  

3d1 s. (311.1), (3bP) 3b«., 324 1 _31014 key,3txlin, 3seq, 3ejk, 3abo, Jtrf u, Ns&  Jaw, 

3g1. (3ud), 3aa, ibas, %f, Mo. Mk,  a, iii, 
3aqr,  3tolow,  34E1;  iahk,  (Sus),  Jean, 
kg. 3ke, (3ror), (3autto), (hey), 3, 3fr, 
31a, Jase, (Jeu), (Xs), 4tig, (4es), 4ga, 4eu. 
41m, 4et, 
lbtf, lbyt, lbro. (lpe). lily, 1gm, Iru 
1nxl, law, lkok, lqa, lbvb, leaf, ¿awl, 

Task, 2ayz. Zdk, 2dn, 2ts, 5xa, Skd, Ski, tlso. 
(Ooostowied es papa 72) 

IMII  MI MI MI  OBI  MI 

LEARN WIRELESS At Home 
The Demand for Good Wireless Operators Far Exceeds the Supply 

The N T. V.Irslem laatituto will make you an operator -AT HOWE  in your spare time -qulebly, easily and thoroughly.  N O  preeloom 
training or aspartame required  Our lbw» lamely Coons seat pr azw1 by L. N. Krainso. formorly tlibef Radio Inspector, Roman of 
Navigation. Now Tort.  Our expert' are able to Impart  cal end leellistrel litiewledite to l'91' la an  soaderstaed way-- 
will dtrart your milk* course. The graded leseco m  an mailed to you wia pen,*  fasetnattris that yron will be eager fer the next one. 
M al rtille01111.  turnished free, will make It easy to leers the Code as It was to learn to talk. All pets wild Sae, tn du, le listen 

BIG SALARIES riilerr.„i,lelrAtorgrosfrlievat montheleei   iiaihr eCso ziga. 
odeppIng »tune lo letter positiona.  There Is prarlttally Wei limit tit your earning 

\1.-n who  T twiterday were  We lt."' " optiflittita aft. hew ibtrildltu iwzattunim  a, 
ot ,  t  tot-4011,  10  Itsapartors, Radio Milensa m at salaries top to intsio a year. 

FREE Instruments 
AND TEXT 
BOOKS 

TRAVEL THE WORLD OVER 
A %irides» fiperalor run vi.elt all part. of the 
world and receive Sae pay and maintenance at the 
agorae those lin you prefer a ideally potation with 
out travel' Thar* Airs many  mottle, st the 
nu merous land statIptia or with the nricratherelai 
lnrelem or with the ittenatiditp frompaules. 

PRICE Potot.Oreduate Conroe 
A um. month • Poid-e.reduate Course, If you SO  «1»eire at one nr 
the !arrest Witwitillii Reboots la N. Y. <sty, New 70 .11-41 ). Wood*, 
City-- the &argent port in the World and tam Ileadquartery d every 
ii•IdItur Wirellooi and Ntearnship Cs may. t 
EASY PAY M  TS A small pay 

amatdo wn 
will »rut 

enl.  Wit will make the payment, no may that anyon5 arahltloun 
enter the rust wrewing profeseino -WIrelieme -may do too 

grad for FREE Booklet 
Without obllaittitte you In any way. mood fne our booklet "flow to 
Iletome an Expert Windom Oparatar" -It la tree. Wall rho conform 
attatbed, or poatid or letter-hot do Or redo,. 

NEW YORK WIREIL ffl.S INSTITUTE 
Dept. 316, 23/1 Broadway  New York City 

This vreaderbal eel ter learning ib. rode fundabad hie with our consese. 
We ftenosh free to all students, during the mine, the we-ode-lid reueivine sod odosotooser 
art 'rattly oi reprodisoad M the Wleetrairilon. 'Ibis Iwo In Imo loaned but given to all 
ornerlanita eampledling Moe Comma 
The TraninnItter Mown is the celebrated norooMptispa weed by Ir'teral Tiobartnornte of 

the t'. M. liovernment and by the Wadley reiterating. etilleirea, Technical and Tel.-
'mgr.,' filehoolm th murboot the t' tv and Camels  Cu rt the oasaarrapa. plate the 
lama. to your ear arid this rmnartabla invontIon will mad yea Windom Wearmaest, the 
mime se though you wore recedeby them through the alr. hem a Wiredraw Matteis bnn• (.... deed, of Indira amiy. 
When von apply ter your %cream, duo r. 11 floesnienant will teat yon with the 

thasotunipk -tbe mime model nutsierspro an we iferalah to OW 11,11(14411111 AM any I- N. 
radio ITS eeter to ninty this. 

19 

re 
ocw YO RK 
Dept. Sta. fail Broadway. N. T. M y-

eieml ow, free at phones, your booklet "Wow 
to Berm» an Nepert Wireless Operator." 
•-untaltrtng fell particulate of your flour», 
turbidity your Pere tostreasetot Infer. 

Name 

Wil ma   

oin• nr teen    Mate    
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Every Family Can 

The Aeriola Jr. 
The quickest, easiest way of 
learning radio reception — both 

telephony and telegraphy —is by 
means of the Aeriola Jr. Once in-
stalled. only two adjustments are 
required. The set is complete in 
itself and includes a variable 

tuner, a fixed condenser, a super-
sensitive crystal detector and 
head-telephones, and antenna out-

fit. Full instructions for installing 
and operating are provided. The 

Aertola Jr. is good for receiving 
broadcasted signals, music, 
speeches. etc. from nearby sta-
tions. It can be tuned within a 
range of 190 to 500 meters wave-
length. Price $32.50. 

The Aeriola Sr. 

Like the Aeriola Jr. the Aeriola Sr. 

is designed to meet the require-
ments of novices and beginners 
who have no technical knowledge 
of radio, but who wish to "listen 
in" and enjoy broadcasted music. 

sporting news, speeches, etc. Ii 
has a longer range than Aeriola Jr. 

It has features found only in mot o 
expensive apparatus, such at the 
Armstrong regenerative circuit to 

increase the strength of reception. 

and a vacuum tube detector. The 
set includes also a pair of head-
telephones, a filament and a plate 
dry battery, and antenna outfit. 

Full instructions for installing and 
operating are sent with the set. 
Price $75. 

At from a Poonograph 

The whole family can now listen 

to broadcasted concerts, news, 
sermons and lectures with the 
Vocarola.  The music and the 
words come out of a horn, just 
as they do from a phonograph_ 

Any member of the family can 
r penote it. The Vccarola consists 

simply of a horn which is 
mounted on the wall or any other 
suitable place and which contains 

a special, loud-speaking receiver 

unit capable of reproducing music 
and speech without distortion-. It 
is connected, in the regular man-

ner, with the amplifier of the 

radio set by means of a cord, 
which has only to be plugged in. 

Price $30. 

Any Novice Can Do It 
Radio is now within the reach of everybody. 

No longer is it necessary to be an expert. The radio 
telephone receiving set is as simple es the phono-
graph.  Plug in • telephone jack, turn a tuning 
knob, and anybody can listen to concert music, 
speeches, lectures, news and sermon. broadcasted 
by one of the many stations that now make it a daily 
and nightly business to entertain and instruct 

hundreds who own receiving sets.  The ether in 
literally alive, these days, with songs of great art iat s, 
the voices of resat orators and preachers, the news 
a the great events on which the destinies of nations 
hang. And, most wonderful of all, the ether can be 
tapped by anybody, with the receiving sets described 
and illustrated on theae two pages. 

The aboce Apparatus is made by the Weitinghouse Electric and Alanufaduring Co. 

R a diC, itRi le Corporation 
Mee of America 

Sales Division, Suite 1801 
233 Broadway, New York City 

wiles is Hans Pi) advert iw-rs please inrnttnn Tint WI liK1,635 AGE 

Digitized by Goos,le Original from 
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Now "Listen In" 

Type R A Short-Wave 
Regenerative Tuner 

Most novices begin with crystal 
detection and later use vacuum 
tubes.  With this unit they can 
change from cr yatalstotu bes. Only 
one adjustment is required to tune 
in the desired signal. The device 
responds to any wave length be-
tween 180 and 700 meters simply 
by turning a knob. An adjustable 
tickler cod permits the use of re-
generative amplification with a 
vacuum tube detector unit (Type 
DA). This tuner can also be used 
with Type DB Crystal Detector. 
Hence the novice can begin with 
crystal detection and later use 
tubes and amplifiers with this 
unit. A fine tuning adjustment is 
provided by a single-plate con-
denser for tuning in "C W" sta-
tions, or for receiving broadcasted 
music, news. etc. Price $458. 

Type D A Tube Detector and 
Two-Stage Amplifier 

This unit enables the novice to 
pass from crystal to tube detec-
tion easily and naturally. It gives 
him a vacuum tube detector and 
*.wo stages of audio frequency 
amplification. Filaments are con-
trolled by two rheostats, one of 
which regulates the current to the 
detector tube and the other the 
current to the two amplifying 
tubes. Signals may be received 
either without amplification, with 
one stage, or with two stages of 
amplification merely by inserting 
a telephone plug in the proper 
jack.  The unit should be used 
with Radiotrons UV 200 as a de-
tector and UV•201 as amplifiers. 
although UV-201 may be used 
throughout. Price (less Radiotron 
tubes and telephone plug)$70. 

Type R C Short-Wave 
Regenerative Receiver 

This receiver combines in one 
cabinet Type RA Short -Wave 
Regenerative Tuner and Type 
DA Detector and Two-Stage Am-
ifier, described elsewhere ont his 

page. Hence it meet e the require-
ments of the novice nr broad-
casting enthusi...a  wants a 
modern, compact, portable, effici-
ent receiver which will enable 
him to hear distant stations. This 
is an ideal instrument for use with 
the loud-speaking Vocarola. Mes-
sages may be received with the 
detector alone or with one or two 
stage amplification. Used with a 
load-coil (Type CB) si gnals can be 
received on wave lengths up to 
1.600 or 2.800 meters. depending 
on the antenna. Price-(less Radio-
tron tu bes) I t32.50.rype CP Load-
Coil can be suppled for $6. 

There's News and Music in the Air 
Some of the sets like the Aeriola Jr. and the 

Aeriola Sr. are so simple that even one who has no 
knowledge of electricity whatever can wet them 
up and "listen in" to the messages and music bent 
by b..nadcasting stations or by enthusiastic radio 
PCI VÉC•11.  Other, more sensitive sets, described 
and illustrated on this page, can be operated after 

a few hours' experience. By connecting • Voc-arola 
loud-speaker with the more efficient sets shown 
the whole family can "listen in." 
Radio telephone broadcasting now take* it. place 
in the home aa  permanent means of farruly ent•r-
taennnent and the entertainment coats oractiealty 
nothing after the apparatus has h..,.instated. 

Go to Your Nearest Dealer and 445k for the R CA Line 

RadioteolRiniveCorporation 
Sales Division, Suite 18.01 

233 Broadway, New York City 

'ben writing to advertisers pieta* mention TSB WIRILr. B1111 AlU 

DigitizuJ  PRINCETON UNIVERSITY 
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Stations Worked and Heard 

A NNOLTNCING 

The First of a Line of Radio Parts and Products 
That Will Be Manufactured Under Our Regular 
Trade Style. 

THE DASCO VARIABLE CONDENSER 
21 Plate-for back panel mounting   $4.00 

43 Plate-for back panel mounting -  4.75 

Knobs and Dials are extra 

The DASCO VARIABLE CONDENSER represents the very highest 
type of workmanship and materials-they are accurately designed and 
assembled making them ideal for the amateur, the laboratory or the 
manufacturer of complete Radio Sets. 

We invite the correspondence of dealers, jobbers and manufacturers. 

We are able to make deliveries and our Product will make good. 

Other 

D. A. SANDERS 
Home of A M > Products 

NY MAL, N. Y. 

DASCO PRODUCTS will be announced later. 

NO W  IN STOC K 

Year Book Wireless Telegraphy, 1922 

WIRELESS 

Price $6,00 

PRESS, Inc..  326 Broadway, New York 

N V 0 "B" Batteries 

mcmln  earn-, 

NOISELESS - DEPENDABLE - GUARANTEED 
19 Sizes - Plain and Variable 

22% to 105 Volts 

424 W. 

NE W 

NOVO 
MANUFACTURING CO. 

33rd St  531 So. Dearborn St. 

YORK  CHICAGO 

Wippn writing to advortlooro pies » Mend*. TIII 

(('oatimod from 'ape 49) 
Rfn, 8bq, (Sad), Sqr, (8afz). 8bto, Swo, 
8bva. 8ft liburn, 8ii. Rig, 9aja. 9amt. 
9akc. (9ak), (9uu), 9cp, 9akh. 9aaw. 9agr, 
9awx, 9dbe. 
Fones--(3adt), (3and), (3aqa), (3invi). 
(36jg),  (3aku),  (3rvr), 3alw.  (3anu), 
(3ase), (Suis), 3ar, (ifs), (3ds). (3araw), 
(31m), 3gb, 3uo, (izo), 4g1, 8ii 
Canadian-3j1, 3bp, xf1 

tot,XX. BO NES FORROWNEIR, 7 FI N A.m. 

Norwalk.. 01da ( Mimi/ 

Spark- (2wb), Jam, 311m. (4ea), (4ez), 
Shk, Soi, Ram:. gang. Saxe, litaxn, 

(Saya), (  8baz). S  tidy. ktbvir, 8ft.  
(8ty), (Suc). 8vb.  Ma, Sze. 9aaw, 
9acn, (9afk). (9agr), 9ahz, 9ajb. (9adt), 
9arnit (9sunt), 9anp, (9aqm), 9atn, (9a ), 
9avP. (raaw:), 9ays, (9ue), (9az4), (9tx1c), 
941k 94, (9ts), (9deb). (9dgw). 9dio, 
%duo, 9d:y. 9ev, (911c), 91ci, 91f, 9to, (9v1), 
Canadian 3bp. 

CW- (Iblu1). (lbge). lam. (Zett). Zip. 
3b1u, 3bn, 4eh, 41t, 4zr., 5do, enrad, 8ago. 
Rato, Salt, itawm. (8bani. iirl, ekbi• 

Rjz, Res, (Rae), 9ajh. 9ate, (9ausi), 
9awh, 9tr1, 9dky, 911, (9qe 1, 9:1, Can., 3bp 
lone. 

ARAC. CLIFFORD IL GALLO WAY  Bars «. 

Oki. (1ta ma) 

Spark-1ary, (lbdt), Uf, lbk% (lcx). 
2awf, 2by, lom, (2wb), Zak, (Jac), 

3ajd. .lapa. 3arrn, 3ant, 3.auvr. A*. 3fb. 
(3hj), 3nb. 3pb, (Sta), (Sax), 3yb, 4es, 
4be, 4bi, 4bq, (4cx), 4ea, Sea, Sew, Sgi, Slak, 
5jd, Skie, Sim, Saz, 5:tb, Szu, 5raa, Slab, 7z:m, 
9aap, 9aaw, 9agq, (9agr), 9aig, 9amq, 9anst, 
9arrp. 9anq, 9arg, 9ask, 9avx, 9awl, 9axa. 
914. 9timj, Shim, (9dvo). 9dzi. 9ev, 91o, 91/4t 
91f, 9rns, (9ox), 9rc, 9uu, 9v1, 9-wt, 9-at, %tin. 
9yo, 94, Canadian 3bp, kg, 3ea, (3ei), Me. 
(bn). 
CW-lary. Mgt, 2bea 2binl, 21p, 2nz. 

(Jam). 3aqr, 3bfu, 3zy, 31z, 4by, (4ft), Sjb, 
Suu, 5u. Sask. (6zad). 61 8. tosi. 9a/a. 9akr. 
9ari, 9dws, 9e. 9fm, 9qe, 9 , 9zaf. 
ROBERT sciserxinea.. Springfield, Ohio 

CW-lajp, lary, Iheg, lbgf, 2ajm, 2apd, 
2ba, 2baa, 2beb, 2bnz, 2ccd, 2zk, Jazz, 3aqr, 
3bhl, ka, 3cc, ifs. 31. 3d, 4aa. 4b1, 
4bz, 4dc, 4du, 4g1, 4u, 4by, Sek, Sza, Baby, 
Sac f. Sagj, Saga, San. Sahh, Salta, Ulu, 
8airn, 8ain, Ralo, Sajt„ Raja, 8a , Saki, Sall, 
Salt, itaqh, Ktqv, Sant. Bark, earl, &art, Sawn, 
Faxn, Rash, Ski, ledb, 8bde (fone)„8bei„ 

8bfx, 8bii. Sbjb, Sbk. Sbl, 8dm, 1w, 
Sbox, left 8btb,  feyd, 8bzI, 8brj ((one), 
gbay. &ay, licaz, Reíd, Ref s. kill. &is, &Ito, 
8c1, &Id (lone), Reus. 8cuc. 8d1, Sge, 8gp, 

8iy, 8jm, Ski. Snip, 8oz, 8pc, 8qz, Sap, 
8uk, 8vj, 8vy, 8wi, Strae, 8stak(fone), Sac. 
8ynt (one), Sza, Si:, 9aap, %taw, 9ad, 9ago, 
9aiv, 9akd. 9amo, 9ara, 9ark, 9aps„ 9ayw, 
9bix, 9blo, 9brl, 9cfx, 9itun, 94tv, 94rn, 9fc., 
9if, 9to, 91g, 91q, 9pf. 9qe, 9qd, 9Ict. (lone). 
9uh. 9vx, 9:1. 9aq. Fones  Kdica. kof, Icyat, 

wfj, wfo, wgy, wjz, wlk, why. writh, 
*rt. lush, vtwj, wyd. 
Spark-ladl. loon, 3aqr, Sal, 5d., Satk. 

8acb, gad, Bald, 8afh, 8ah, &sib. Sait, 8ajx, 
8ajb, Sane. &gm. Sara Ser, Satu, ftawu„ 
8axy, Sayn, 8bbu. /ten, 8bfi, 8b1k. %hrs. 
&btu, Rbu. Shy, 8cb. Rcdu. Biefs, Rent, Peg:. 

Seb. 8ft. Slit, Slur, 8kh, 8od, 8r1, Sap, 
Suc. 8yrt. Bytt, 8za, 8zaa, 9,iaw, 9abr, 9ach, 
9acn. 9agl, 9ain, 9air, 9amq. 9ams, 9arnt, 
9ano, 9-aoj, 9aptn, 9apv. 9agni, 9asj. 9-ask. 
9atn, 9aza, 9azf, 9a:h, 9tifx. 9bv, 9bmn, 9cv, 
9dcw, 9c1gx, 914 9in, 91f, 9tnc, 9ult 9v1 93,2e, 
9vq, 9:1, 9rj, 9zrs. 

WIRILIMO A0111 
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EX P E RI M E N T E RS' W O R L D 

Queries Answered 
rivi A ersam  b. gives te 
men  to  preatlaaa  of  out:eel: C Z, 
cosertag  the full range of  wireless 

ontsjecia. boa oaly those. irbielb relate to tile 
mobeskral /imam of the art sad whir!' are 
of gmearal W ere« to reader, will be pub-
lished bore  The oulharribe_r-a same  mil 
¡Wil ma muet be given tri all letters anal 
oily asse ardo tif the paper wrIturs oa; 
where dliorrasna dire  neceeenry  they Meet 
be as a eaglarate «bee< wed draws with 
la ds bit. Not mere dam Are queetbjaa et 
one raischee nin  be assersead in th. rune 
Mime. To receive attest k's those roles must 
be daftly observed. 
Poi *lesly no quondam aapereeed by mall. 

E. F. S., Baltimore, Md. 

Q. 1. One page 46 in "Practical Amateur 
Wireless Stations," Chapter XX, are dine-
ekes for constructing variomoters which I 
have carefully followed out, but I am at a 
loss to know just haw to make the internal 
connectioill.  There are four wire ends on 
the rotor and four on the stator.  Now 
would you be so obliging as to draw ni the 
connections on this diagram. 
Aus. 1. Connect so that the current will 

pass through the two cells in the same di-
rection as per diagram below so that it will 
not doulsk lock upon itself 

5/ditoo.r 

Q 2. Do grid and plate variometers con-
nect alike. 
Ans. 2. Grid and plate vanometers are 

identical 

J. C. B., Candk-y, Pa. 

Q.1. 1 am anxious to secure some in-
formation on the subject of sending mes-
sages under ground. This is a matter still 
in its infancy and it is hard to get ideas on 
the subject. I wish to experiment on same 
Messages can easily he received from the 
ground whidi have been sent through the 
air, but what I have in mind is the method 
of sending under the g-round with aeri-
es.. Hope you have sonic books, or can tell 
me where I could procure same. 
Ans. I. Subject matter on this has not 

been published for general consumption, al-
though articles have appeared in the radin 
magazines from time to time. 

L. E.., Rice, Kansas. 
(j. I. Are the slider rods on the testing 

coil made of wood or metal? 
Ans. I. Metal, 
Q. 2. If they are made of metal, what 

kind of metal must I use? 
Ans. 2. Preferably brass. 
Q. 3. What would be the size of aerial 

for this size set ? 
Ans. 3. One wire No.  14 copper bare 

about 100 to 150 feet long. 
Q. 4. What kind of a phone should I use? 
Ana, 4. A pair of 2000 ohms resistance 

of standard make. 

F. L G.. Jamaica Plain, Mass. 
9_ 1. I am very much interested in an 

article on page 38 of your March issue. I 
fail at present to see how one can get the 
required windings for coils within the space 
provided. 
Ans. 1. See complete description of above 

article in April issue. 

RADIO FREQUENCY AMMETERS 

Type 127A Ty-pe 12711 

HOT WIRE AMMETERS 
All transmitting sets, and continuous wave sets in particular, require am-

meters to obtain the beet renting_ You cannot depend on the other fellow's ear 
The circuits from input to output must he adjusted by ammeters 

The hot wire ammeter le the universal meter for this service. It Is adapted 
fur direct current, low frequency alternating current and for radio frequency. 
It can be checked at any ti me on direct current and will be equally accurate on 
radio frequency. As this action depends on the fundamental ItIt law, ft always 
measures actual effeettve amperes. 

We recommend for this service our Type.' 127 hot wine ammeter. This meter 
employs a platinum expansion element and la rugged and reliable. The diameter 
is three inches and this meter is made In front-of-panel and ansh•mounting 
modela. It is supplied in a variety of convenient ranges The price le also right 

PRICE $7.75 
MEND FUR FRKE RA DIO BULLETIN 911 W 

GENERAL RADIO COMPANY 
11(A9SACRURETTS AVENUE AND WINDSOR RTTtEET 

Cambridge 39  Massachusetts 
EtoridarrItre on General Radio EquiptItepat Thrrawitoadf 

MITCHELL 
RADIO CABINETS 

We manufacture a complete line of radio cabinets in 
Quartered White Oak and Genuine Mahogany  and 
American Black Walnut.  Quick deliveries —quantity 
production prices. 

We will gladly quote you prices on any special designs 
you may want. Send us your specifications and get our 
prices. 

THE ROBERT MITCHELL FURNITURE CO. 
CINCINNATI, OHIO 

Cabinet woodwork since 1836 

writing to advertisers please mention THE  W1R1DLIC88 AGM 

tized by GoogIc Original from 
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L M., Paid:tank, Minn. 
Q. I. I wish to know how 1 can obtain 

the complete plans of the three-circuit re-
ceiving sets, that is, the correct method of 
making the coils, their size, the size wire, 
etc., also the distance it will receive. 
Ans. 1. Many books contain the data you 

require. Suggest you get "Practical Ama-
teur Wireless Stations" or "Wireless Ex-
perimenters' Manual," from Wireless Press, 
326 Broadway, New York, or your local 
dealer. 

L. K. M., Cleveland, Ohio. 
Q. I_ On page 38, of Tux WIRPLESS AGt, 

for March, 1922. I notice an article en-
titled "Filament and Plate Current Direct 
from A. C. Supply." I wish to ask a few 
questions relative to same. Can this "stunt" 
be successfully used in connection with a 
three circuit regenerative receiving set? 

Ans. I. Yes, we April issue of Tat 
WIRELESS Ma for additional information. 
9. 2. I also note that in the text of this 

article, in describing the construction of the 
transformer used, it states in part as fol-
lows: Secondary (high voltage) consists of 
320 turns of No. 3 D. C. C." I feel that 
there must be an error restarding the size of 
the wire. Kindly state what size is meant. 
Ans. 2_ The correct size of wire is No. 

32 D. C. C. 
Q. 3. Also in giving dimensions of the 

transformer core, the article states "Core: 
4x5x1 inches." Do I understand that the 
1 inch means the width of the core lamina-
tions or the height to which the core is 
built? 
Ans. 3. You are correct; the width of 

each strip is one inch, also build up core to 
about one inch. 

ANNOUNCE MENT 

THE SALES DIVISION OF THE 
PHILA. SCHOOL OF WIRELESS TELEGRAPHY 

will hereafter be conducted under the name of 
PHILADELPHIA WIRELESS SALES CORPORATION 

1533 Pine Street, Philadelphia 

The new corporation is owned and controlled by the same parties 
as heretofore and the business will be carried on without change 
of personnel.  This change of name was deemed advisable in that 
our trade name did not indicate the full acope of our business. 

/  twine of Use st hoof will he used only for purely school loaners. 

"ACE RADIO CONCERT RECEPTOR" 
A 

ACE 
E 

A 
ACE 
E 

Type TRU Concert Receptor  - $50.00 
Thin malt is especially designed for the eattlest reception of Radio Telephone Concerts 
from eyes the moat distant lireedteetIng Stations_ The ease with which this Receptor 
cas be Installed end the 'strew. sisuplictly of operation make It Ideal for use by even 
the most inespersenore. so previous knowledge of radii) neoesiery te aware results 

We stock a eoznpiets line of Radio Supplies and maintain a premise, reltabie ktall Order 
Service that reacbee sil over f he world. 

mend tie la stamp, tor estates la Dept. "C-

THE PRECISION EQUIPMENT CO., Inc. 
steantseturees, DIstrilautere and Retailers et  AppAiratu• 

PEERlieg CORNER, CINCINNATI,  OHIO 
rain adaiess "Ace etaetimet  liailio NX.11, vr1111 

L. L., Elmira Heights, N. Y. 
C. L H., Westhaven, Conn. 
IL A. J. C., Albany, N. Y. 
All request information on Mr. Gears 

article, page 38, March mue of Tux 
Watz.zas AGE 
Ans. See additional information and des-

criptive matter in April issue of Tut Wren-
Less Ant, 

V. C., Youngstown. Ohio 
Q. 1. You recently gave a diagram for 

short wave reception, a copezn:fwv isiehicts is 
enclosed herewith. Is this  as lime 
Armstrong? 
Ans. 1. Yes. 
Q. 2. Using a regenerative receiver for 

wave lengths up to 600 meters, would the 
inductance unit shown herein be satisfac-
tory for wave lengths from 600 to 15,000 
meters (the advertised range), or would 
you advise the use of three separate coils 
on a three-coil mounting. 
Ans. 2. Advise use of three cods on a 

three-coil mounting for best results. Three 
coils se shown would be O. K. 
Q. 3. Will you please give me the proper 

connections for a set using the variocoupler, 
variometer method for short wares, and the 
honeycomb coil method for wave lengths 
from 600 to 15.000 meters. either by chang-
ing the phone plugs, or switches, or a enrn-
Parana'? 
Ans. 3. Here is your diagram. 

Q. 4. Will this set receive from both 
damped and undamped stations? It is not 
clear to me what determines this. Is it the 
kind of detector, the type of tuning instru-
ments, or what? 
Ans. 4. Crystal will only receive damped 

and interrupted continuous waves. Vacuum 
tubes will receive damped and undamped 
waves. The vacuum tube is more desirable 
as stronger signals and greater distances 
are obtained from its use 
Q. 5. With approximately what degree of 

sensitivity is the C-300 superior to the 
crystal detector? 
Ans. 5. Crystals and tubes vary in sensi-

tiveness. As a general rule the vacuum tube 
is many times more sensitive than any 
crystal known so far. 
Q. 6. Mr antenna will be approximately 

KO feet long and 45 feet high, composed of 
four wire 2 fret apart. I wish to receive 
from nearlv all of the coast stations and 
-,orne ships—also  broadcasting  stations 
WJZ and KYW, using no amplification. Do 
%ou think I am expecting too much? 
Ans 6. You will probably le able to re-

ceive these stations O. K._ Weather condi-
tions will play an important part, so it is 
rather uncertain. 

Whoa writing to adterlisers please mention TIIF: WIIt LEM Ato: 

u4gitized by G OOgle 
Original from 

PRINCETON UNIVERSITY 
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Give Your Radio Set the Advantage of 

WESTINGHOUSE 
RADIO 

BATTERIES 
Westinghouse "A" Batteries 

are especially built for the pecu-
liar requirements of radio work. 
They deliver a constant, depend-
able flow of low voltage current. 
They are built to give long, low-
cost service.  They demand a 
minimum of attention. 

In the Westinghouse "B" battery you have a storage battery 
for "B" work —the latest development in radio practice. It has 
all the reliability and dependable performance of a storage 
battery and none of the disadvantages of a dry cell.  The 

Westinghouse "B" gives a steady, continuous, noiseless 
service.  It lasts indefinitely.  When exhausted it 

is easily recharged. The first cost is the last cost. 

143/4 in. long 
2% in. wide 
.134 in. high 

WESTINGHOUSE 
UNION BATTERY CO. 

Swissvale, Pa. 

Don't lose the enjoyment of your 
Radio by operating under unsatisfac-
tory conditions. Get Westinghouse "A" 
and "R" batteries from your radio 
dealer or the nearest Westinghouse 

Service Station. 

"The best 
Westinghouse 
can build." 

Boston 
Philadelphia 
Baltimore 
Norfolk 

The  With a 
Condenser  Conscience 

EEJ 
The "Standard" Condenser 

The superiority of design and crafts-
manship will instantly 
APPEAL TO THE CRITICAL USER 

Furnished from stock, fully 
assembled and tested, at 

LESS  THAN  PRE- WAR  PRICES. 
11 plates $2.35  23 plates $2.85 

43 plates  $3.60 
Sent prepaid east of Mississippi on re-
ceipt of price. For Western States and 
to Colonies add 10e: for Canada, 25e. 

FULLY GUARANTEED 
Money back if not satisfied.  Just return 
by insured Parcel Post within 5 days. 

ALUMINUM  HORNS 
superior in sound,  ready for attaching to your 
RECEIVER —$12.00 each, t. o. b. New York. 

STANDARD RADIO PRODUCTS CO. 
.24)7 'Fulton Street  - -  New York 

ASK 
When you contemplate the purchase of a 
new piece of radio apparatus —our experi-
ence will save you money and it costs you 
nothing. 

Si f/ P  :1 f n 
RADIO SERVICE INC.4 _,/ 

SO Washington Street, New York 
Savannah 
New Orleans 
San Francisco 
Seattle 

Portland 
Have your Wavemeter calibrated —FREE. 

Send 6 rents In stamps for our latest booklet. 

A  C-7- Ke Egig. 

RADIO "A" 

BATTERIES 

Built Right Since 1903 

Witherbee Storage Battery Co., Inc. 
643-55 W. 43rd St., New York City 

SEAMLESS CELLS MAKE BETTER 
WIRELESS "B" BATTERIES 

Guarantees 

No leaking 

more about 

Thin distinctive feature of 

Kwiklite 
Wireless "B" Batteries 
Long Life, Noiseless Operation, High Capacity, 

joints.  Let us send you prices and tell you 

this wonderful flattery. 

The Usona Manufacturing Company, Inc. 

TOLE1)0 

ONE HUDSON STREET 

NE W YORK CITY  SAN FRANCISCO 

When writing to advertisers please mention THE WIRELESS AGE 
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1-10PE WELL   

GET LOUDER SIGNALS! 
"Benwood" apparatus is designed and constructed by practical radio men, taking 
advantage  of  all  the  latest  developments  and  improvements.  When  you  buy 
"Benwood" equipment you can be sure of the very best results from your set. 

Get the Most Out of Your Set 
A New, Improved Amplifying 

Transformer (Audio) 
n 0 you want the best results from your receiving set? 
2-# Then take advantage of the latest improvements and 
discoveries.  Here is a new transformer, specially made 
to get maximum amplification when used with any bulb 
on the market.  It is completely sheathed in metal 
avoiding all inductive effects so that it gives full 4 to 1 
amplification without howling or squealing. Base space 
2% inches by 3% inches, height only 2 inches —ideal 
for either base or panel mounting.  The core is best 
laminated steel, giving highest transference of energy — 

and clear.  The "Benwood" Amplifying 
Transformer, each   

it will bring in your signals loud. strong  $5  
.00 

The Only Practical "C W" Panel Inductance 

'"T"' HIS is the only "CW" Inductance made for pan-
' el mounting. The copper ribbon is wound on 
Formica supports, giving highest possible insulat-
ing qualities. Each Inductance furnished with four 
of the new type BEN WOOD PATENTED HELIX 
CLIPS which will fit either a round or flat sur-
face.  Each clip furnished with moulded insulated 
handle which enables tuning of the set, with cur-
rent on. 

Standard size as shown in cut, consists of 25 
turns of edgewise wound soft drawn copper strip 
% inch in width and  inch in thickness. Turns 
are full 6 inches in diameter. Type A-1 (as shown) 
—each $8.50.  Type A-2 -50 turns, 
ideal for stations requiring more 
than 260 meter wave, price each  

An Improvement On Any Set 
Note the Size — Finer Graduations 

Complete Protection 

VERY amateur takes pride in the appearance of his set, 
and in fact,a great deal depends upon the neat, efficient, 

construction for best results. This high-grade indicating 
dial is beautifully nickel-plated, 31°‘ inches in diameter, 
and has extra heavy 1,t inch knurled edge Bakelite 
knob.  It is drilled for  inch rod, and has setscrew 
to make positive grip. 150° graduations permit closer 
adjustments, and metal disc acta as an efficient shield 
for the operator.  It will fit perfectly fiat on your 
panel and add greatly to its appearance  $  c o  
The "Benwood" Superior Dial a big value 
at    • 

Send 10e in stamps for catalog comprising the latest price directory 

THE BENWOOD CO  Inc., 1112 OLIVE ST. 
ST. LOUIS, MO. 

Stanton's WIRELESS Bulletin 

The Authority on Wireless Stocks 
Radio Corp. of America Spanish Marconi 
American Marconi  Canadian Marconi 
English Marconi  Federal Tel. & Tel. 

De Forest Radio Tel. & Tel. 

We make firm markets in all the above stocks 
Send for Free Bulletin 

FRANK T. STANTON & CO. 
Broad 5819  35 Broad St.. N. Y. C 

"Superior" Receiving Set $4.75 
In cabinet complete 
as aboya. Guaran-
teed to bring in lig-
nai. as loud or 
louder  than  any 
other crystal set 
made, regardless of 
price. We will prove 
this to your satis-
faction or refund 
your money. 

Parts for "SUPERIOR" Set ready for mumbling. $3125 
Genuine "Stein metz" Tested Galena 
Absolutely the most sensitive that can be 

had. In sealed tin box 16o 
At your deaiera or 

STEIN METZ WI RELESS M FG. CO. 
5706 Penn Avenue,  Pittsburgh, l'a. 

Mead 

Receivers 

Micro-

Phones 

Keys 

Jacks 

Plug. 

Etc. 

WIRELESS APPARATUS 
tWmertean electric 

C O M 1' A N Y 
State and 64th Streets.  Chicago, II. S. A. 

HAVE YOU 

SEEN THEM? > Mc 
HOPE WELL MADE 

THEM FIRST! 

TRY THESE STRONG ANTENNA INSULATORS THAT WILL HOLD 

THEIR METALS IN THE HOTTEST SUN 

T WO SIZES — N O.  195,  21/2 " ; N O.  196,  3 " — EYE TO  EYE 

POINTS  THE  WAY TO BETTER INSULATION 

ADDRESS  RA DI O DEPART M ENT,  H O PE W ELL INSULATION & MFG. CO., HOPEWELL, VA. 

When writing to advertisers please mention THE WIRELESS AGE 
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1111P0—BiAcH 
Vacuum Arresters 
Are not alone the highest 
type _of lightning protec-
tion -Jut protect instru-
ments against damage from 
static disturbances. 

RECOMMENDED AND lump 
fly  Radio  Clubs,  Manufac-
turers, Radio Engineers and 
11. S. Army. 

APPROVED AND LISTED BY 
NATIONAL BOARD OF FIRE 
UNDER WRITERS, E L E 0-
TlklICAL No. 3962. 

GIVE AUTOMATIC PROTECTION 
Carried By All Dealers 

L. S. BRACH MFG. CO 
Manufacturers of Lightning Arresters for 16 Years 

NE WARK, N. J. 

New Catalog 
p  Juet off tin:press- 6F R EE 

Keep  up-to-date.  Learn 
about all the big recent 
improvements in radio ap-
paratus. 
84 pages chuck full of 

best and biggest values of 
America's  61  leading 
manufacturers. Most com-
plete, including everything. 
T WO N-S LEADERS: 

Red-Head  Radio  phones, 
3000 ohma, military $ 8 
head band, with cord 
complete. Per pair . 
Arlington Tested Crystals, 
Galena or Silicon. 25  
Certified supe r-
sensitive.  Crystal 

Write for Big Free 
Catalog Today 

THE NE WMAN-STERN COMPANY 

24-Hour 
Serpfee 
We pay 
all 
Shipping 
Charges 
Get the 
latest 
Don't buy 
tit/ you 
see this 
catalog. 

Newman-81, en Building,  Cleveland, Ohio 

KNOTT'S SURE GROUND 
FOR  OAS  AND  W ATER  PIPE 

Nickeled 

$1.00 

l'ost Paid 

If contemplating Installing a RADIOPHONE. write for 
QUESTIONNAIRE and Net expert information by personal 
letter (and not a profusion of catalogues) starting you 
R IGHT on your Individual conditions and requirements. 

E. R. Knott Machine Co. 
BOSTON 27,  MASS. 

E QeS e 

HIGHLY EFFICIENT 
SHORT- WAVE 

R ADIO RECEPTION 

An unsurpassed combination — 
THE KENNEDY TYPE 281 RECEIVER AND TYPE 521 AMPLIFIER 

ITH a wave-length range of 175 to 620 meters, the Kennedy Type 
281 Short-wave Regenerative Receiver is designed for extremely 
effective reception over a range of wave-lengths which includes those 

used by the regular and special amateur stations and by the numerous 
broadcasting stations throughout the country. 

A
S illustrated above this receiver may be connected to our Type 621 
Two-Stage Audio Frequency Amplifier. This amplifier was designed 
especially to be used with the Type 281 Receiver when amplification 

of signals at audio frequencies is desired; consequently the ensemble is 
harmonious both as to appearance and performance. 

KENNEDY EQUIPMENT has established for itself an enviable reputa-
tion in which QUALITY and VALUE are the outstanding charac-
teristics. Our trade-mark is your assurance of unquestioned superi-

ority in design, workmanship and performance. 

.411 Kennedy regenerative receivers are licensed under Armstrong U. S. Patent 
No. 1,113,149 

Write for Bulletins 201 and 601 describing these units 

THE COLIN B.!t9FRMRMYY COMPANY 
RIALTO BUILDING  SAN  FRANCISC O 

D O N' T F O R G ET that WIRELESS AGE advertisers like to kno w 
where you sa w their advertisement. 

W hen writing to the m give this information. 
It will be appreciated. 

Bunnell Instruments Always Satisfy 
Our Jove Detectors Simplest and Best 

Beware of Infringing Imitations 
Sample mailed for $2.00  Tested and Guaranteed Galena, 25 Cents 

Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 
Distributors of Standard Electrical Novelty Company Type 13 "Cyclone" Audiou 
Batteries.  Also DeForest and all other makes of High-Class Wireless Apparatus 

Send stamp for our No. 42- W Catalog 

J. H. BUNNELL 8z CO.  - - 32 Park Place, New York City, N. Y. 

When writing to advertieerp please mention TITF, wrnfmrss 
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WARREN RADIO LOOP 
NO  LESS 

A  S 
WARREN  7.4e  

E  RADIO LOOP 

A 

A 

If Dad says—"NO AERIAL ON THIS HOUSE' 
don't allow his (111111 to worry you but purchase a 

W ARREN RADIO LOOP 
The LOOP that made the Radio Roller Chair famous on the Boardwalk at 

at Asbury Park, N. J. 

Is Just the thing for an apartment or den. 
Is light in weight and easily portable. 
Is produced under a new principle of winding. 
Is nholly enclosed, thereby protecting the winding. 
Is used in place of an outside aerial. 
Is a regular indoor aerial. 
Is adapted for receiving in moving vehicles. 
Takes the "tic" fro m static. 
Eliminates all danger from lightning. 
Can be used without tuner. 
Can be used with any receiving instrument. 

This picture of the Radio 
Roller Chair showing the 
W A R R E N RA DI O 

LOOP was used as cover 
designs  o n "Wireless 

Age" and "Radio News.' 
and  featured  in  many 

other magazines and 

newspapers in the United 
States. 

Send your order through your dealer or direct to us with his name. 

Type-A-737  (300-700)  meters)     $10.00 
Type-A-7230 (175-1000 meters)   $12.00 

V-DE-CO RADIO MANUFACTURING CO. 
Dept. W, Asbury Park, N. J. 

Send for Bulletin No. M-101 

WIRELESS 
CATALOGUE 
Whether you are interested 
in a complete radio receiv-

  ing cost t, or a half a dozen  
  binding  posts,  you'll  find  

the  particular  Instrument, 
beet for your needs, in Cor-
win's Catalogue.  Send  10e, 
(credited to your first order) 
for your copy today! 'Where's 
the nearent mail-box? 

A.H.CORWIN&CO., 
4 W. Park St. Dept. CI 

Newark NewJersell 

The Sixth Edition 
IS READY! 
It includes all the 

LATEST PRICES ON 
EVERYTHING 

Send Now 

For Your Free Copy 

of this 

Indispensable Price 

DICTIONARY 

Western Radio Electric Co. 
637 So. Dope St.  274 Twelfth St. 

Los Angeles, Cal.  Oakland. 

OPERATING  KINE MA  T HBATRE 

RADIOPHONE 

Call ROO, Los Angeles 

Learn to Send the Code in Half the Time 
With the Genuine IMPROVED 

M ARTIN VIBR.OPLEX 
Semi-Automatic Telegraphic Sending Machine 

With the easy-to-operate Improved Martin Vibroplex you can learn to send the Code in half 
the time than it will take you on the old key. It will enable you to quickly and easily qualify 
as a good Code sender. 

The Vibroplex transmits clearer and faster signals than is possible on the old key. It 
holds all long-distance sending records, and is used by wireless operators everywhere. If you 
want to be rated as a good code sender —get a Vibroplex.  You'll wonder how you ever got 
along without it. 

Equipped with Improved Trunnion Lever, 
and Extra heavy Contact I'oints Throughout. 

Get Your Order In NO W!  Prompt Shipment. 

JAPANNED BASE .... $17.  NIC KEL-PLATED BASE .... $19 

Money Order or Registered Mail 

THE VIBROPLEX CO., Inc., Dept. W A, 825 Broadway, NE W YORK 

eggi Mi•■••• 
The  Vibroplex  is 

structors of Radio 

(formerly Marconi 
Foremost  School 

Radio  Telegraphy 
Recept lén. 

used  by  Code  In-

Institute of America, 

Institute), America's 
for  instruction  in 

in  Teaching  Code 

Order NO W! 

J. E. ALBRIGHT 
President. 

When writing to advertisers please mention TIIE WIRELESS AGE 
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Attention 
Motorists 

Send for 
special 
Bulletin 68 
showing 
how easy 
it is to 

'Homcharge' 
your 
battery. 

.. 

DON'T IMPROVISE  PACENTIZE! 
If you still fuss around with binding post connections, you have not seen or heard about the Pacent Combin-
ation. You can change connections in a jiffy with the Pacent Universal Plug. The Pacent Twin-Adjuster 
and the Pacent Multijack. 

PACENT UNIVERSAL PLUG 
This plug was the first radio plug to make an appearance and it remains the first radio plug 

in quality. A solderless, biting contact is made which will not give rise to disturbing noises. You 
can use the Pacent Plug with 'phones, Duo-Lateral Coils, microphones, keys, etc. The Pacent Plug 
fits any jack. With its soft, velvety black finish it will add a touch of beauty to any receiver. 

Catalogue No. 50 PACENT UNIVE RSAL PLUG, Price $1.25 

PACENT TWIN ADAPTER 
You can't put two plugs in a single jack, but you can make a single jack serve the purpose of 

two jacks with a Pacent Twin-Adapter. Just insert the Twin-Adapter and prestol —the usefulness 
of the jack Is multiplied by two. Just the thing to use with a loud speaker; tune with the 'phones 
and then plug in the loud speaker. The Twin-Adapter has a multitude of uses in C. W. work. 

Catalogue No. 51 PACENT T WIN-ADAPTER, Price $1.50 

PACENT MULTI-JACK 
Another worthy member of the Pacent plug and jack combination is the Pacent multi-jack. 

This is really three independent jacks built into a beautiful composition base.  Screwed to the side 
of a receiving outfit it will allow three sets of 'phones to be plugged in or two sets of 'phones and a 
loud speaker. It may also be screwed to the table or the testing board. All standard plugs will fit 
into it, but it was designed especially for use with the Pacent Universal Plug or Pacent 
Twin-Adapter. 

Catalogue No. 52 PACENT 'MULTI-JACK, Price $1.50 

Send for a Copy of Circular N 100 

See the Pacent Radio Essentials at your dealers.  Dealers and Jobbers — Write for our sales plan 

PACENT ELECTRIC COMPANY 
INCORPORATED 

LOUIS GERA RD PACENT, President 

150 Nassau Street 
Member AReoeiated 3fanufactut•ers Electrical suppliee 

New York City 

HIWICHARGE 
YOUR BATTERY 
fo'r A Nickl.e 
A perfect rectifier at last, fully auto-

matic and foolproof in every respect.  It 
can be operated by anyone. 

The HOMCHARGER 
connects to any alternating current socket, 

gives a taper charge —will fully charge any 
"A" battery overnight. It is self-polarizing. Connect your bat-

tery either way and it will always charge. Automatically disconnects 
battery when power is interrupted. Restarts charging when connections 
are restored. Adjustable for wave for m, frequency and voltage. Contains 
only one moving and two wearing parts, lasting thousands of hours, replaceable as a 
unit for $1.00. The highest charging rate, greatest efficiency, and simplest of any 
rectifier selling for less than $100.00. Bulletin 628 proves It. Ask for your copy. 
Manufactured in sizes for charging three or six cell batteries from both alternating 

and direct current circuits. Cannot injure bat-
tery —will  last a lifetime —approved  by 
underwriters —  satisfaction guaranteed. 

For sale by all radio, electrical and 
accessory dealers or shipped ex-
press prepaid for purchase 

price —$18.50 ($20 
west of Rockies). 

Ow, 

The AUTOMATIC ELECTRICAL 
DEVICES CO.. 

119 West Third St., Cincinnati, Ohio 

Canadian Distributors —Powley & 
Moody, Ltd., Toronto 

THE BEST LOUD SPEAKER IS YOUR 

Phonograph when used with the "Easy" 

Radio -Phonograph Connector 

Just slip the sound box (reproducer)off your talking 
machine and replace it with the "Easy" Connector. 
Then your head phone will fit the connector perfectly. 
Phonograph horns are scientifically made to give the 
greatest possible amplification. 
Your complete receiving outfit can be placed in the 

record compartment of your phonograph. Then your 
RADIO apparatus becomes a beautiful piece of furni-
ture instead of an unsightly conglomeration of parts—does 
not in any way harm the phonograph for playing records. 
No. 2 Model, now ready, fits all Victor Phono-
graphs and Victrolas, and all other 

V  $ 1 .5 0 Victor. Sent anywhere postpaid for 
machines with tone arm same sizes, 

DEALERS: Radio and phonograph dealers are making 
big money on the rapid sale of this item. Every phono-
graph owner is a sure buyer. The discounts are attract-
ive. Deliveries almost immediate. Orders filled in rotation. 
BOYD FULLER & CO., 8452 Grand River Ave., Detroit, Midi. 

NS hen writing to advertisers please mention THE WIRELESS AGE 
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W R — 85 Amp — 17.50 
W R — 105 Amp —  21.00 
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You Must Have Good Batteries 
On Your Radio Set 

HUNDREDS of thousands of 
people now have Radio Sets 

in their homes. 

Many of these people have been 
disappointed in their Radio Set on 
account of the storage battery fail-
ing to function properly. 

The Radio Set is as efficient as the 
Battery is good, and a good Battery 
costs no more than the many cheaply 
constructed batteries now being sold 
to the Radio operator. 

Universal Batteries are built with 
heavy plates and separators insuring 
long life and uninterrupted service. 

Don't take any chances —be sure that 
your set brings the messages to 
you loudly and clearly. This de-
pends largely on the Batteries you 
use. 

Right here is where Universal Bat-
teries play an important part. 

No matter where you buy your 
Radio Set or what price you pay, 
don't fail to use Universal Bat-
teries. 

Prices given below. 

If your dealer cannot supply Univer-
sal Batteries—order direct. You'll 
never be sorry. 

UNIVERSAL BATTERIES ALSO FURNISHED IN SEALED GLASS CELLS-- Write for Bulletin 82 

Universal Battery Co. 
3444 So. La Salle St., 

CHICAGO. ILL. 

BATTE RI E S  FO R ALL 

KI N DS O F W O R K 

TYPE RR 
RR — 60 Amp — $19.00 
RR —  85 Amp —  21.00 
RR — 105 Amp —  25.50 

Jobbers ¡old  I>ealers Wanted to Handle Our Radio Line 

When writing to advertisers please mention THE WIRELESS At:E 
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Edvicrrt. 
R A DI O  B ATT E RI E S 

Operators and experimenters who demand the best radio equipment obtainable can now have 
EDISON BATTERIES built of the same materials as the thousands performing so satisfac-
torily in the service of the ARMY and NAVY. 
Edison Radio Batteries are built of steel and have an alkaline electrolyte. They are strong, clean, long-lived 
and have exclusive electrical features that are highly desirable in radio service. 

THE EDISON RADIO CELL OPERATES SILENTLY. The voltage curve is flat, at the rate gener-
ally used. The terminals are convenient for "tapping in." 

for filament circuits:  for plate circuits: 

6 volts, 37.5 ampere hours  $42.50 
6 ,, 75  “ 58.75 
6 ‘, 112.5  44 - 80.00 

22 volts, 21/4  ampere hours - $ 2.50 
22 1/2 "  64  4t  22.50 
Tray    1.50 
22 1/2 volt battery, complete  $24.00 

All prices f. o. b. Orange, N. J. 

Edison Radio Batteries can he furnished for any required voltage: prices of other assemblies on request. 

Edison Radio Batteries are an investment and not a continual source of expense 
Write for Bulletin 833 

EDISON STORAGE BATTERY CO., (Dept. D) Orange, N. J. 

RADIO INSTITUTE OF AMERICA 
(FORMERLY MARCONI INSTITUTE) 

98 Worth Street, New York City (Third Floor) Telephone Franklin 6245 

AMERICA'S FOREMOST SCHOOL 
for Instruction in 
Radio Telegraphy 

SPARK — ARC — VACUUM TUBE TRANSMISSION AND 

RECEPTION — RADIO TELEPHONY 

Our Instruction Covers the Entire Radio Field 
Our Graduates Cover the Entire World 
PEACTICAL TRAINING QUICKEST RESULTS  SMALLEST COST 

Afternoon and Evening Classes Throughout the Year. Pros-
pectus Mailed on Request. Address all Inquiries to Director 

Investigate our class for amateurs at reduced rates 

Branch School 

New Call Building, New Montgomery St., San Francisco, Cal. 

Wiwn  writing to advertisers please mention TIIE WIRELESS AGE 
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RADIO CABINETS 
Hard or soft wood, Mahog-

any  or  Walnut  Finish, 
manufactured according to 

your specifications. 

Wooden parts for Radio 

Outfits,  including  Vari-
°meters and Couplers. 

BOGERT t& HOPPER, Inc. 
65 Barclay Street 

NE W YORK CITY 

Send us Sample 

or Blue-print 
For Estimate 

Telephone 

Barclay 7416-7 

Here You Are Fellows! 
Just what you have been waiting for 

Amateur 

Radio Directory 
Complete list of all Amateur Stations in the United States including 

Special and Broadcasting Stations. Notes on Construction of Re-

ceiving Set and Calibration of Wavemeter. 

Dealers Write Price $1.00  Dealers Write 

Wireless Press, Inc., 326 Broadway, New York 

Keco-Radio Storage Batteries 
Are the highest grade batteries built especially for wireless 

instruments. 

Solid oak box, natural finish, highly varnished.  6 volt, 7 heavy "Cristal" 
plates per cell, 60 amps. 
We are one of the largest builders of exclusive high grade Wireless Batteries 
in the country. Thousands in use. Sold by all leading dealers or shipped 
direct from factory, $16.00, with book of uses and abuses of the storage 
battery. 

KALB ELECTRIC CO., 7323 Manchester Ave., St Louis, Mo. 

MakeNoMistake! 
The  KLOSNER 
Vernier Rheostat 

Is  the  only  Vernier  Rheostd . 
made having the exclusive featu 
of using but 

One Single Knob 
'or both rough and fine adjustments 
This feature allows the symmetrical 
appearance of the single knob to be 
retained when mounted on a panel 
with other instruments, and, at the 
same time adds to the simplicity 
and ease of operation in obtaining 
the necessary fine adjustments for 
best results from the modern criti-
cal vacuum tubes, especially when 
receiving phone and C. W. signals. 
We  invite  comparison with any 
other filament rheostat now made. 
Look for the name "KLOSNER" 
moulded on the base. 

Your Dealer has them 
or send direct to us 

Price $1.50 
Shipping Weight One Pound 

A Two Cent Stamp Brings Intere•-i 
ing Literature. 

Made Only by the Originators. 

KLOSNER IMPROVED 
APPARATUS COMPANY 
2024 Boston Road, Dept. W4 

New York City 

Read Pages 70 and 71 

1 MUTUAL PURCHASTRS ASS'N Bend 'tamp for particulars re-
garding  the  saving y u eau 
make  on  anything  radio  you 
require. 
Stems Street.  NE W  YO U 

When writing to advertisers please mention TB  WIRELESS AGE 
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THE A-P VT 
AMPLIFIER 
OSCILLATOR 

—the Amplifier used by 
the U. S. Navy. "Use 
the  tube  the  Navy 
uses." Price 86.50. 

A-P tubes are licensed by the Radio Corporation of America under DePorest 
Audion and Fleming patents for amateur and eatperitnental use in radio 
communication. 

Atlantic-Pacific Radio Supplies Company 
H ENRY M. SHA W, President 

848-648 MISSION STREET, SAN F RANCISCO, CALIFORNIA 
Eastern 0111ce -5 Kirke Place, Newark, New Jersey 

National Distributors for the Moorhead Laboratories. Ineorporated. 

--this A - P 
Combination 
The  A-P  VT  AM-
PLIFIER OSCIL-

LATOR and the A-P 
ELECTRON RELAY, 
with  the  SHA W 
standard 4-prong 
base, are the perfect 
vacuum tube combin-
ation,  the  original 
vacuum  tube  com-
bination.  Ask your 
dealer for these A-P 
tubes by name. If he 
does not have them, 
order direct —remit-
tance must accom-
pany order. 

THE A-P 
ELECTRON 
RELAY 

—the most sensitive de-
tector of spark signals 
known to  the  radio 
art. Price M OO. 

—the tubes 
which heard 
across the 
ATLANTIC 

"The tubes that are used 
by those who KNO W" 

P A R A G O N 
the 

PIO NEER 
1915  First regenerative receiver ever manufactured bore the name PARAGON. 

1916  First Trans-continental Amateur Reception  (New York to California; not pre-ar-

ranged) effected with a PARAGON Type RA-6 Receiver. 

1916  First Trans-continental Amateur Transmission (New York to California; not pre-

arranged) effected by PARAGON designed transmitter. 

1917-1918  PARAGON acknowledged supreme on Western Front. 

1921 —First Trans-Atlantic Amateur reception effected with PARAGON receiving equipment, 

at which time 27 different amateurs scattered thruout the Eastern section of the 

United States registered signals at Ardrossan. 

THERE'S A REASON 

ADAMS-MORGAN CO • 
Manufacturers 

UPPE R M ONTCLAI R, N. J. 

When writing to advertisers please mention THE WIRELESS AGE 
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Essex Tuning Coils 
DOUBLE SLIDE 

Popular 

RADIO RECEIVER 

Type 
224 

Price 
$35 

Inspect this new Tuska Set at your dealer's. The 

Type 224 Receiver is completely moulded. It is the 

ideal set for the beginner. Two knobs; one for 

wave length, the other for regeneration. 

Licensed under Armstrong Patents. Send 5 Cents for 

our new Catalog No. 3. 

The C. D. Tuska Company 
26 Hoadley Place 

Hartford, Conn. 

Make  Good  Loading Coils 

LIST PRICE  - $3.00 

Attractive Discounts to Dealers 

3/16" Essex Sliders 26c., Mounted Crystals 26c., .001 Fixed Condensers 70c., 
Crystal Detectors $1.60, 3/16"x8 3/4" Square Slider Rods 20c., Aerial Wire, 
Lightning Arresters, Insulators, etc. 

Mall Orders shipped promptly 

ESSEX MANUFACTURING COMPANY 
117 Mulberry Street    Newark, New Jersey 

r‘k 

Amplifying 
Transformer 

Amplify your signals 
with 

ACME Transformers 
SPECIALIZATION in build-
ing transformers as in all 

other lines results in a high 
degree of efficiency. Whether 

you build your own appa-

ratus or buy assembled out-
fits insist on the  use of 

proven units. Acme Trans-

formers in your  vacuum 
tube  amplifier  equipment 

magnify voice and music as 

well as code without distor-
tion and without howling. 
They are priced as low as 

specialized quantity produc-
tion permits. with due re-

gard for quality.  At all 

liad io deniers. 

A C M E 
APPARATUS CO. 

190 Massachusetts Avenue 

CAMBRIDGE, MASS. 

Transformer  and  Radio 
Enaineers and Manufacturers 

NEW MOTORS FOR ALL PURPOSES 
STANDARD MAUFAGNRERS 
PROMPT DELIVERY 

ALL SIZES UP TO 5 H.P. 

We Specialize In Small Motors aenerators 
ALL PHASES AND FREQUENCIES  IN STOCK AT ALL AMES 

Largest exclusive Mail Order-5  I Motordealers in the world. 

CHAS. H. JOHNSTON, Boa  Ideal Ead,Piitslairgh,Pa. 

WIRELESS,TELEPHONt GENERATORS 
500 VOLT - 100 WATT - 3400 R. P. M. 
FOR g UNTING MOTOR GENERATOR SETS. 

50 ¡me! _ 
E•C 

RITE FOR 
CATALOG 

When writing to advertisers please mention TIIE WIRELESS AGE 
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today Send 25c  DUCK'S 
(in coin) 

caret ully wrapped 

for a copy  N EVER in the history 
of the greatest  and diagrams, embracing 
radio catalog  more valuable and up-to-date 
ever put  books selling for $2.00, and 

between two covers,  catalogs before you could 
while radio goods found in 

2N7e5wpa  Re a d io Catalog No 16 
A cat a l  eo Luxe De Luxe 

of radio was  suc h a ca talog  printed. The ra dio data 

upwards of fifty pages, gives the experimenter 
information than will be found in many text 

$1.00 could be spent for a dozen different radio 

gather together the comprehensive listing of worth 
this great catalog. 

Type 44( yr 

An Ideal Receiving Set for Long 
Receiver  and  Short  Wave  and  Radio 

•  Telephone Reception 

This set is the most flexible re-
•  ceiving set on the market. With iz, ) 

the use of the various sizes of 
,  Honeycomb Coils everything in 

the range of radio telegraph 
.( and telephone reception from 
k) 200 to 25,000 meters is brought 

into your home. Consists of a 
:. t three coil mounting, and three 

,ort7:\  der>, •  Variable Condensers of proper 
capacity.  Tuning  extremely 

,  sharp. Remler dials, 
Price without detector $35.00 
Price with detector ....540.00 

THE WILLIAM B. DUCK COMPANY, 

A Brief Summary of the Radio Goods 
Listed in This Catalog 

The entire radio catalog of the Radio Corporation, with a 

wealth of scientific and technical data on C. W. Transmitting sets, 
and all the diagrams for the assembling of these sets; the com-
plete Remler catalog, which embraces 25 pages , the W est ing house,   
Firth, Murdock, Federal, DeForest, Clapp-Eastham, Brandes, 
Connecticut Company, Thordarson, Turney, Magnavox Company 
catalogs, the best products of the Adams-Morgan, Signal and 
countless other manufacturers, including our own complete line 
of radio apparatus, and many individual items and parts used in 
radio work today. 

239- 241 Superior St., TOLEDO, OHIO 

/ 

TTIATMVARA 
"KNOWN FOR TONE" 

C OS H OCTO N, O HIO 

RADIO  RADIO 
CABINETS  of Quality  CABINETS 
STOCK CABINETS for the 

AMATEUR 
BUILT-TO-ORDER CABINETS 

for the Manufacturer 

IT WILL PAY YOU TO USE STRADIVARA CABINETS BECAUSE: The history of all 
business is to be repeated in the radio field, viz: —there will be no place for the 
slipshod, the haphazard, and the mediocre. "Quality" will be the deciding factor. 
Repeat business will come from satisfied customers. No business can be permanently 
profitable if depending on first orders only. Repeat sales are the test of permanency. 

MANUFACTURERS!  Send us your blueprints or a 
sample of the cabinet you are using and get our 
quotations! 

RETAILERS! Write for our literature and price. on 
stock cabinets of Quality for your retail trade. There's 
money in selling Quality Cabinets! 

AMATEURS! Ask us for our literature and prices on a 
cabinet for that outfit you are building.  Don't botch 
it with a shoddy cabinet! 

We've spent 40 years building Artistic Pianos, and 6 years building High Grade 
Phonograph Cabinets. Ought we not he able to build superior Radio Cabinets? Ask 
us today for full particulars. 

THE STRADIVARA COMPANY 
Builders of The Stradivara Phonograph "Known for Tone"  COSHOCTON, OHIO. 

When writing to advertisers please mention THE WIRELESS AGE 
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FEDERAL HEADPHONES 
2200 

O H MS 
68.00 
POST 
P AID 

8200 
O H MS 
$10.50 
POST 
P AID 

ea  exceptional  Value —Made  Poe-
eible by quantity production: 

IPBOIAL —Por $1.50 Extra, we will 
equip either headset with a 21.75 
Federal Universal Plug. 

Dealers:  We  can 
supply  you,  too. 

Our 716e "ADD-A-PAGE" Catalog is 
free with every cash purchase. 

Somerville Radio 
Laboratory 

176-178  W ashington  Street 
B OSTON, M ASS 

WIRELESS 
DISTRIBUTORS 

Handle 
B. & P. 
INSULATORS 
Aerial 

Necessity 

Insures 

Safety 

and 

Perfect  

Insulation 

Immediate Delivery 
Write for 

Exr•hisive Territory 
and Quotation 

Q ) 

No. 2 

BANISTER & POLLARD CO. 
206-208 Market St., Newark, N. J. 

WIRELESS OPERATCRS WANTED 
ef- LEARN WIRELESS TI: 

l
The dersand for experts exceeds supply. Pays big tida-
rim, $125 te $250 a ninth to $10,000 a year sad more. 
Our acme enures will snake you an expert operator in 
elieetwa peadble time. Instrortion by radio experts. We 
glee you Bart Theory, Text-Boob and Two Instruments 
Pres. the wonderful Omoleraph toed by U. 8. 001 in 
examinations for Ileeree--and 

['PEE Varn "  Radio Phone a' Code Set d. 
given Tree with Professional Course 
Special Low Cast, trick, Simple 

Amateur Wireless Course 
Qualifies Yee fer Amateur license 
1 ad for booklet, "Hew to Be-
MUM a Wireless Operator." 
New York Wireless Institute 

FREE LEA R e rel'à P II 1 54  F Naseau Street 
co sns  Ne w York, N. Y. 

oes masemem eee.  111 fflinele 

1920 Year Book Wireless Tele-
graphy and Telephony  - $4.00 

WIRELESS PRESS. Inc 
326 Broadway  New York City 

899 BOYLSTON ST. 
BOSTON, MASS. 

MAY, 1922 

BACK Bet 
5 41 6 4 

You are urged to investigate the ADVANTAGES offered by 
the EASTERN RADIO INSTITUTE, New England's OLDEST, 
LARGEST and BEST EQUIPPED radio school.  Successful 
graduates are found in responsible radio positions all over the 
world. Why not be one? 

REMEMBER: Our ORGANIZATION with YEARS of 
PHENOMENAL EXPERIENCE and SUCCESS is behind every 
man who enrolls! 

"Ask any man in Radio—he will tell you!" 
Our illustrated prospectus for the asking. 

F. D. PITTS, Director. 

D. H. E. CO. Pittsburgh Broadcasting Station Call — K Q V 

"Listen In" With The Stromberg-Carlson Headset 

Stromberg-Carlson 

No. 2-A Headset 

$7.50 

'I Ile Stromberg-Carlson No. 2-A Headset reproduces broadcasted. 
lons-distanoe vocal or newoleal sounds with unequalled distinct-
ness. Fine tonal qualities, extreme sensitiveness and superior con-
struction are its Importune featnree. 

Order Above and Following Highest Grade Supplies by Mail 
Knclose Certified Check or P. 0. Money Order including Postage 

R-C Weetinghenee Receiver     $130.00 
Aeriola Senior Weetinghouse Receiver   65.00 
CR 9 Grebe Receiver   150.00 
CR 6 Grebe Receiver   80.00 
RORK Grebe 2 stage Amplifier   55.00 
112 Magnavox Loud Speaker   110.00 

45.00 
UV 200 Redlotron Detector tubes   $5.00 each 
UV 201 Radlotron Detector tubes   6.50 earls 
No. 7766 Eveready VT Batteries   :t.00 each 
D. II. E. 6 volt, 80 ampere storage butierie.   18.00 each 

113 Magnaeox Loud Speaker   

Full List of Parts and Supplies with Prices on Request 

DOUBLEDAY - HILL ELECTRIC CO 
715 Twelfth St., N. W., WashIngtes, e. C. Radie Dept — Desk C  719-21 Liberty Ave., Pittsburgh. P., 

The Crystal Radio Receiver with the Seven Points 
Superiority that has already achieved its success 
New York City. 

11 lien writing to advertisers .please mention THE WIRELESS AGE 
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THANK YOU 
We are taking this means of acknowledging our appreciation of the 

patience our friends have shown with our delayed delivery of books and 
magazines during the past 60 days. 

You simply swamped us with orders. We worked night and day and 
kept adding to our force. Still we could not handle the orders fast enough. 

Now we are getting back to a normal shipping schedule. You will get 
better service. 

For the forebearance you have shown we again thank you. 

Wireless Press, Inc., 

326 Broadway, New York City. 

P. S.—If by any chance you have not received something you ordered more than four weeks ago and 

about which you have not written us, please let us know. We now have all but three titles in stock. 

ILLINOIS RADI O E N GI N EE RI N G C O., INC. 
SOLE DISTRIBUTORS OF THE HOLTZ RADIO STORAGE BATTERIES 

3609 WEST 26TH STREET 
CHICAGO. ILL. 

MANUFACTURERS, JOBBERS & DEALERS OF RADIO APPARATUS AND PARTS 

MANUFACTURERS  OF  gi ILLINI " QUALITY APPARATUS 
USE A-P TUBES 

"THE TUBE THAT IS USE D BY THOSE W H O KN O W" 

L-rz  RADIO  smoRAGE  BA-r-r-E R I ES 
FOR 

DURABILITY AND EFFICIENCY 
  AND DEALERS W RITE.  EXCLUSIVE TERRITORIES GRANTED 

1922 EDITION OF OUR CATALOG 25 CENTS 

Home Course of Radio Training 
This new home course of radio training, which has been developed for the benefit of those who cannot attend the Institute person-

ally, is the same course used at the Institute. It includes everything from basic principles of electricity and magnetism to actual operation 
of commercial radio equipment, including arc sud tube transmitters. It aleo includes the same text books used in the Institute classes, as 
well as a buzzer set of greatly improved design with a variable automatic transmitterl for code practice. 

The graduate, of the Radio Institute of America enjoy a great and exclusive advantage in the close connection existing between the 
Institute and the Radio Corporation of America, the world's largest radio manufacturing and commercial radio company. 

Prominent executives in the radio field are former students of the Institute  The Radio Corporation employs thousands of men, in 
Its executive departments, on ships and at shore stations and in factories and laboratories. A large percentage of these men are graduates 
of the Institute. 

The Radio Institute of America hae been an established and successful institution for over fifteen years. The year round average 
attendance in its classrooms is now 298 students per month. It has trained over 6.000 men, 95 % of whom have successfully engaged in 
this new branch of science and Industry. 

You, too can be successful in this new field If you properly train yourself by means of the Home Study Course of the Institute. 
Radio offers an unlimited opportunity for future advancement —why not take advantage of it? Write for our booklet and further details — 
N'O W. 

BONE STUDY DiVISION 

326 Broadway 

RADIO  INSTITUTE  OF  AMERICA 
(Forissarly Marconi Institute) 

_  _ New York 

When writing to advertisere please mention TI M writmr.Ess AGE 
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!_!--" RADIO JACKS AND  PLUGS g 

ARE STANDARD EQUIPMENT IN ALL TYPES OF APPARATUS M 
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Ne. 1421-W  - -  OPEN CIRCUIT 
PRICE EACH $.70 

Ne. 1422-W  -  CLOSED CIRCUIT 
PRICE EACH 8.85 

We. 1423-W  -  DOUBLE CIRCUIT 
PRICE EACH $1.00   

For  Best  Results 
Demand the Genuine 
F E D E R A L 

THERE ARE MANY CHEAP 

IMITATIONS 
en the market but none can 
MIMIPar* with the Genuine 

FEDERAL 

F'EDEIRA.L RADIO JA MS 

The frame is of nickeled brass, 1/4  
wide, %" high; overall length, 31/4 ". 
Bakelite insulation and silver plated 
springs with pure silver contacts are 
used. 

Designed for use with Nos. 16 and 
1428- W Plugs. 
For mounting on 1/à," panel only. 

No. 142$- W  $2.00 EACH 

No. 15  $1.75 EACH 

FEDERAL  RADIO  PLUGS 

No. 1428- W Plug is a two-circuit plug, very substantially made, and will 
stand a breakdown test of 500 volts. Rubber bushing on cord end preventa short-
circuiting of the telephone cord on the plug through excessive wear. 

No. 15 Universal Plug is a radical departure from the ordinary telephone 
plug. Unlike others of similar design, spade terminals, pin connections, stranded 
or solid wire may be used without soldering. 

3friltrztl  rtrpInnr & Jr1rgraji1 QILÎ 
goenimensimminumumninimmonimmiiiiiiimmuniBuFFAL0, NE W  YORK illiliiIiiiliiiii111111111111111111111111111111111i1111111111111111111111111111111111111111111111111111111111EP 

PATTERN No. 53 PATTER N  I l'.%'1"I'L It N No. 51 

NEW RADIO INSTRUMENTS 
GET OUR NE W RA VO CIRCULAR 

It To get maximum efficiency from any 
II tubs receiving set, the filament cur-
rent must be under proper control. To 
Obviate using an instrument for each 
tube, we designed our No. 53 Triplex 
Filament Ammeter. For current control 
an ammeter is supplied with three self 
contained shunts, permanently in the 
circuit, the switch in the flange connect-
ing the  ammeter  across  any  shunt. 
Also  supplied  as  a 0-10  Voltmeter 

Price, 0-1.5  Amps, or 
for  voltage  control. $ 1 

2-18 'Volts   

When writing to advertisers please mention THE WIRELESS AGE 

0.00 

IT The Pattern No. 64 instrument shown 
Il above is a thermo-couple type of an-
tenna ammeter and is the most satisfac-
tory which has been produced by any 
manufacturer.  It has no appreciable 
temperature error nor has it any zero 
shift as in the hot wire instrument. This 
Instrument is one of the three 'inch 
Jewell Instruments now generally recog-
nized as standard for $ 
radio work. Price. 1 to 
15 Amps.   2.00 

Order from your dealer 

Jewell Electrical Instrument 
CHICAGO 

zfr Our double range Pattern No. 64 li-
e strument shown above fills the need 
for a low priced portable instrument 
for checking battery voltages. 0-13-1841 
volts la the range usually armpits& 
which takes care of the "A" battery un-
der all conditions and the "B" battery 
up to the highest commonly used fez 
receiving. Other ranges, such as 0-10-
100, 10-10-50, or 0-8-80, 

$ 1 0  0 0 
can be supplied.  Price, 
0-12-120 volte   

Co. 
dEe U r.1‘17,—"'"11 



MAY, 1922' T H E WI R E L ESS A G E 

Above All 
QUALITY is the wave length to which the wise consumer 

tunes today, in his purchase of radio equipment.  He buys 
quality apparatus because he knows it produces quality re-

sults—constant, unvarying efficiency under ordinary conditions, 
anywhere. 

It has been the privilege of the Marshall-Gerken Company not only 
to manufacture quality wireless apparatus, but to show the users the value 
of quality in radio instruments. They have expressed their ideal of quality 
in the precision required of their engineers in the making of the smallest 
as well as the largest part; quality construction iS the key to the facility 
of operation of Marshall-Gerken apparatus; the factor' of quality again 
predominates in the simplicity of the instructions by which the amateur 
as well as the professional obtains the highest utility from Marshall-
Gerken equipment. 

In the establishment of their nation-wide reputation for making and sell-
ing only thoroughbred apparatus, the Marshall-Gerken Company have set a 
high standard by which to teat superior endurance and unusually satisfactory 
service. 

Progressive Distributers and Deider• will lInd our 
Illustrated beeklet very Interest in g. 

c771 e Maeshall-Gephen C o 
Qt-tculib,,- jr. 111.0   f',-0cit-Ict. 

M.41\r U.F.'ACI'LZRE:FeS' —.DIST RIB UTO RS 
Tole (10, 01710, U. S. A.. 

F.O.B. New York City. 

Pat's 
Pendg 

Listen to the Concerts, News, and Dance with a 
KING "AM-PLI-TONE" 

Just slip your head phones on the "AM-PLI-TONE" and you and your 
friends will be SURPRISED. Polished Cast Aluminum Body with Nickel 
Plated Base and Horn. No Sheet Metal is used, the  "Tinny" Sound is 
Left Out. The VOLUME is DOUBLED because T WO head phones are 
blended into one PO WERFUL tone. 

A BIG HIT, A BIG SELLER AND IMMEDIATE DELIVERIES. 
DEALERS AND DISTRIBUTORS, W HAT MORE CAN YOU ASK? 

Write today for territory 

THE KING AM-PLI-TONE  - - 82 Church Street, New York City. 

NOTICE: All Infringer, of this de-
nse will In Tlgorossly preferted 

When writing to advertisers please mention 'rum wnurtmrs Lai 
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says  nlertciuS, 
yet men see.1 afAY oll, 
"ri‘e fa. At Re ceiver sheie — 

the Krebe Cits' 
The 'Wise Io;t  oie stek uThe 

Licensed under 
Armat,one U. S. Patent, 
No. 1113149. 

APP Ll1RcES 

Complete Receiving Sets 
Detectors-2 step Amplifiers 
Variable Condensers 
Vacuum Tube Sockets 
Potentiometers 
Variocouplers 
Variometers 
Rheostats 
Horne Lightning Arresters 
Grounds and Insulators 

Meet all requirements of the Board 
of Fire Underwriters. 

Carried by Leading Jobbers 

Horne Manufacturing Company 
General Offices: Hudson Terminal Building, 30 Church St., N. Y. City 

Factory and Works: Jersey City, N. J. 

10c brings Catalog 

for wireless-tc,*phone 

Easy and Economical 
BUILD your wireless station. 

on the ABC sectional aye 
tern. Start with just the first 
UNIT—(a complete receiving 
outfit in itself.) Whenever you 
wish, add other ABC UNITS 
—just like a sectional bookcase 
— without discarding a thing! 

Ask your radio or electrical 
dealer about this exclusive fea-
ture of ABC UNITS. 

jEwErr MFG. CORP. 
P.a. needing 

N.. Yea 

Million Point Mineral 
The Most Sensitive Detector Mineral 

on Earth 

One  Dollar  Brings  you  Sample 

of this Famous Mineral 

Dealers: Write for trade proposition 

Million Point Mineral Co. 
Box 158 

NEEDLES, CALIFORNIA 

PHONOTACH 
Makes Your Phono6raph a 

Radio Loud Speaker 

Trade Vail; 

IT  SPEAKS  FOR  ITSELF 
Adjust It in a minute 

LOUD SPEAKER 
at a very low coot 

Utilizes  the  scientifically  designed  tone 
amplifier of the talking machine. 

No Distortion —Full Volume 
of Sound —Clear and Mellow 

Bend for one today 

Price only $3.00 
At your dealer or by mall 

W.  A.  MI L LS 
103 Park Avenue  - - - New York 

Patent applied for 
A NEW AN!) BETTER 

W hen writing to advertisers please Inning« T1i  W1RIILB811 AGI 
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BUILT FROM 
high power 

City 

CO MP A N Y 
ILL. 

ad QST 

150 Blue Printed Radio 
NOW AVAILABLE 

Over 100 000 Satisfied Customers 
Enabling you to build your own Radiophone 
mitter at a 50 to 75% saving under finished 

Features 

Designs backed by actual performance 

Expert Senior Commercial Engineering 

Expert Draftsmenship 

Blue Prints 21x28 inches, one to four sheets 

Infallible Drawing system giving 

Assembly views 

Detailed parts 

Wiring diagrams 

Technical data 

Bill of Material 

Know ledge Blue Print Reading Unnecessary  

Special  parts  supplied machined, coils 
wound, etc., ready for assembly. 

Ask for Catalog 73 

It gives— 
Illustrations of Models built by customers 
Actual results obtained by customers 
Complete List of Designs 
Prices of parts for each design. 

Models will be on display in our Nero York Office  A 

EXPERIMENTERS' INFORMATION 
220 W. 42d Street, New York 

Phone, Bryant 6914-16-18 

Mid-west Distributor 

CO M M O N WE ALT H  EDIS O N 
72 W EST A D A MS STREET,  C HICA GO, 

and at 

All Progressive Radio Dealers 
NOTE: We originated Radio Blur Print 5). ,ii.rint with first 

Designs 

18 Months 
or Trans-
prices 

ft. ft 
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EIS BLUE  PRINT  DESIGNS 
Radiophone  and  CW  Transmitter 

SERVICE 

Feb. 1921. 

Wham wrItlag te atvertisers pl.... mention THE WIRELESS AGE 
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/ 4 West Park St., Newark, N. J. 

fei 

It is not particularly to Cor-
win's credit  that  Cor win 

Dials are  the best  on the 

market:  With their experi-

ence and volu me of sales, it 
would be to their sha me if 

Corwin Dials were any less 
Perfect. 

8.  Dint 60e —with knob $1.00 

11%" Dial, 80o —with knob $1.20 

At all Radlsco agencies, 
and other reliable dealers. 
or sent postpaid anywhere 

CO MPLIPTIM R ADIO SETS & P A RTS 

Send  10e  for  catalogue  which 

will be credited against first two 
dollar purchase. 

D RIIITIPUSS SALES CORPO RATION 

xxs Greenwich Street  -  New York City 

a urn 
A. MAGAZINE DEVOTED 
TO 'AMATEUR WIRELESS 
Ofh,i,i: Oruri: A rne,kan Radio Relay League 

New Developments, C.W. Transmission, 
Vacuum Tube Circuits, Regenerative 
Receivers, Underground and Loop 
Antennas, Radiotelephony; Relaying., 
Operating Department Work. all 
A.R.R.L. News: Humorous Stories by 
The Old Man.  All these and many 
more are included in QST. 

SPECIAL TRIAL  OFFER ari 
Regular price $2.00 per year, 20 cents  
per copy. Introductory rate: 7.months 

subscrAipNtioDn  fMorA $I1L a nftd  aTttOacDheAdY co1  upon'. • 1  PIN A DOLLAR BILL TO 'COUPON 

RETURN COUPON 

American Radio Relay League, 
Hartt15- Conn. 

ed find $1; please enter my trial subsap. 
tiont  ST for 7 months. 

Name 

Address   

MAY, 1922 

WIRELESS TELEGRAPHY 
CHAMBERS INSTITUTE. A High-Grade School where Radiotelegraphy isits branches, beginning  taught in all with the code and going straight through.  Theory taught by 

Lectures, blackboard, and practical demonstrations of Apparatus, both during the mires 
of construction and when completed.  A large Wireless Station ( MC) with Motor-
generator Set complete. 

We spare no pains to make Our Students first-grade Commercial Operators, and eve 
special attention to backward students.  Location very central.  Convenient terailroads and all trolley lines.  beta  

We also carry a full line of all standard makes of Wireless Apparatus.  Parts a 
specialty.  Call. 'phone or write for particular.. 

CHAMBERS INSTITUTE 14 WIRELESS TELEGRAPHY 
2046 Arch Street -  -  -  -  -  - Philadelphia, Pa 

DON'T FORGET that WIRELESS AGE advertisers like to know 
where you saw their advertisement. 

When writing to them give this information. 
It will. be appreciated. 

—you can't buy a 
better receiving set 
any where, at any price 

Licensed under Armstrong 
U. 8. Patent 1.113.149 

$40.0° 
SPECIFICATIONS 

elapp-Eastluun Type B. R. 
Regenerative Receiver 

Panel —Condensite, handsomely latched. 
Cabinet —Solid Mahogany. 
Condenser--Balanced type, 2 Rotary, II 
Stationary plates. Built as a Vernier. 

Dials--Indestructible metal.  Whit, fig-
ures on black ground. 

Antenna Inductance — Wound  on  'For-
mica Tube. 

Plate Inductanoe-- Wound  on  molded 
l. 

Binding Posts —Black rubber covorod. 
Switch —Fan Blade. 
Rheostat —C. E. Type II 400. 
Circuit —Single circuit regenerative. Li-
censed under Armstrong U. 8. Patent 
No. 1,113,149. 

"B" Battery —Contained in compartment 
inside cabinet or external as desired. 

e UALI7  Y —and at a reasonable price —is the appeal that the Clapp-
Eastham Type H. R. Regenerative Receiver makes to 

men who know Wireless equipment. The specifications and the Clapp-Eastham 
reputation tell them the story.  To the novice, the appearance of the set, 
the clear, sharp tones, its wide range, and the perfect regeneration on all 
wave-lengths between 180 and 826 meters, is convincing evidence. The quali-
ty in the solid mahogany Cabinet is reflected all throughout the set. Ask your 
dealer to show it to you. If he's temporarily out —and he may be, because 
the demand has been phenomenal —write us.  Send 6c in stamps for the 0-11 
Radio Catalog. If you're at all interested in wireless you ought to have it. 

CLAPP-EAST HAM COMPANY 
RADIO ENGINEERS and MANUFACTURERS 

161 MAIN ST.  CAMBRIDGE, MASS. 

When writing to advertisers please mention THE WIRELESS AGE 
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CROSLEY RADIO PRODUCTS 
The Sheltran 

"BETTER —COST LESS" 

Harko Senior Radio Receiver 
Audio Frequency Amplifying Transformer 

The CROSLEY SHEL-
TRAN AUDIO FREQUEN-
CY AMPLIFYING TRANS-
FORMER. High grade ma-
terials and excellent work-
manship combine to give the 
CROSLEY SHELTRAN 
great efficiency and attractive 
appearance so often lacking, 
except in the most expensive 
transformers.  Incorporated 
in the design of the SHEL-
TRAN are all the character-
istics  necessary  to  obtain 
maximum amplification from 
the  modern vacuum tubes. 
The ratio of turns is 9/1. 

The CROSLEY SHELTRAN has a base area of 15/4"x25/2". 
Net weight 12  ounces. The over-all length is 2V2"; the over-all 
height  is 2-7/16" ; and the over-all width is 2-11/16". 

Price, complete ready to mount—$4.00 

Crosley Variable Condensers 
These condens-
ers need no 
further intr o-
duction.  They 
have been ac-
cepted by radio 
experts all over 
the country as 
being extremely 
efficient in all 
kinds of work 
The Model "A" 
has  a wood 
frame and the 
plates are high grade laminated wooq. 
The Model "B" has die cast frame and 
best quality laminated wood plates. 
The Model "C" has die cast metal frame 
and porcelain plates and has a conserva-
tively rated capacity of .001 MF. 
All  CROSLEY  CONDENSERS are 
tested under one thousand volts before 
shipment, and will not shower or break 
down in radio phone work. 

Price 
Model "A" 'without knob and dial  $1.25 
"  "A" with knob and dial   1.75 
"  "A" with knob and dial mount-

ed in mahogany finished 
cabinet  complete  with 
binding posts   2.50 

"B" without knob and dial   1.75 
"B" with knob and dial   2.25 
"B" with knob and dial mount-

ed in mahogany finished 
cabinet with binding posts 3.00 

"C" without knob and dial   2.25 
"C" with knob and dial   2.75 
"C" with knob and dial mount-

ed  in mahogany finished 
cabinet with binding posts, 3.50 

Crosley  knobs  and  dials complete, 
each    50 

•• 

Crosley Cabinets 
We manu-
facture  a 
full line of 
cabinets in 
gum, ma-
hogany or 
quartered 
oak,  and 
furnish 
them with 

genuine formica panels. Prices on cabin-
ets range from $2.50 to $10.50. 

This instrument is a 
combination tuner and 
audion detector, and 
was developed to sup-
ply the demand for a 
low priced efficient re-
ceiving outfit with a 
range of 150 to over 
600 meters. The hook-
up is special—of our 
own design  and is 
non-regenerative. New 
Jersey, Pittsburgh, Detroit and other phones 
copied in Cincinnati and other points, with this receiver. The 
HARKO SENIOR is 11Y2 inches wide, 6 inches high, and 4 7A 
inches deep. Price, complete without "B" Battery, "A" Battery 
or phones—$16.00. 

are regularly 

Crosley Two-Step Amplifier 
This instrument was 
designed to give the 
very  maximum  in 
value and to match 
up with the Harko 
Senior, using t h e 
same szed cabinet. 
Complete with am-
plifying transform-
ers,  sockets,  rheo-
stats, switch, bind-
ing posts, etc. mount-
ed on formica panel 
in mahogany finished cabinet. This efficient instrument can also 
be used with any other apparatus requiring two step amplifier. 
Price, complete as shown in illustration—$25.00. 

Crosley V T Socket--60c 
"Better—Costs Less" 

The  biggest 
selling socket 
on the market 
today.  Prac-
tically un-
breakable. For 
either base or 
panel mount-
ing: made of 
one piece of 
porcelain. No metal shell and no ground 
hum. Better—and costs only 60c. 

Crosley Variometer 
Parts 

II II it>. 

Consist of two stators, one rotor and the 
necessary hardware as shown in the il-
lustration for complete assembling. Shaft 
for knob and dial is 3/16" diameter. 
Wood parts are furnished either in ma-
hogany or poplar. 
Price, complete, made of poplar 
wood   $1.50 

Price, complete, made of mahogany 
wood   $1.75 

Harko Radio Receiver 
The most 
compact, 
complete 
and ef-
ficient 
crystal 
receiving 
outfit on 
the mar-
ket. Will 
tu n e 
from 200 

to 600 meters, bringing in spark, voice 
and music with amateur antenna. A won-
derful little instrument. Price, complete 
with battery, etc.—$9.00. One thousand 
ohm single head set, 125 feet of wire, 
insulators, etc. $6.00 extra. Complete out-
fit—$15.00 

Crosley Variocoupler 
Parts 

Consist of formica 
tube, rotor and brass 
hardware for com-
plete  assembling. 
Price, not wound or 
assembled, as shown 

it in illustration, $1.501 
Rotor only-40c. 

Jobbers and Dealers: Order now if 
you expect early delivery 

CROSLEY MANUFACTURING COMPANY Radio Dept. W-4 CINCINNATI, OHIO 
}I.‘ o  rItIng to advertisers plertge nwrIlon Ti LE WI1tIIIILE8S AGE 
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Do You Get The Same 
Sound In Both Ears? 

"Superior," 2,000 ohms, weight 
14 oath, complete with head-
band and  polarity indicating 
cord, 48.00 

When unmatched receivers are used, the 
signal will sound differently in cadi ear. 
You naturally and unconsciously favor the 
receiver giving the loudest response. The 
value of the other receiver is entirely lost— 
it is worse than useless. To give maximum 
efficiency, receivers must be matched per-
fectly in tone. That is the reason you should 
insist on Brandes Matched Tone* receivers. 
Have you ever stopped to figure out how 
much signal strength you lose in an ordin-
ary pair of 'phones? 

Send 5 cents for our booklet W. 

Standard Since 1908 

C. BRANDES, INC. 
Roo m 718, 237 Lafayette Street, New York. 

Australian Agents  Chicago Office 
International Electric Co.  33 South Clinton St., Chicago 

55 Courtney Pl., Wellington, N. Z.  Illinois. 
Member Radio Section Associated Manufacturers of Electrical Supplies. 

• Reg. U. S. Pat. Office. 

BRAN DES tlÈtergee 
" Dayton ,, 

Variable Condenser 
Designed by R. S. Copp, formerly with 
the Engineering Division of the Air 

Service Radio Laboratories. 

CONSTRUCTION 

This condenser is of very sturdy con-
struction,  the plates  being of hard 
aluminum; the movable plates are se-
cured by an extra large shaft screw 
with large spacers, insuring against 
slippage of rotary plates. The station-
ary plates are secured by three screws 
thru high grade formica plates. There 
are no sliding contacts, the connection 
to the rotary plates is obtained by 
means of an extra flexible wire soldered 
to shaft, making an absolute contact at 
all times. This condenser is fitted with 
fibre stop to prevent going past zero 
setting. 

EFFICIENCY 
High frequency reaistance is extremely low. Best of dielectric strength 

due to high grade of insulating ends, no moulded composition used. Highest 
grade of formica used throughout. Capacity at zero is very low. 34-plate con-
denser has a capacity of .000031 and 18-plate has .00002 at zero setting. 

18-PLATE CONDENSER TYPE 18 P. C., PRICE 83.95 
This 18-plate condenser has the same capacity as the average 21-plate 

condenser (.0005 Mf.) due to larger plates and close separation of plates. 

84-PLATE CONDENSER TYPE 34 P. C., PRICE 84.80 
This condenser has the same capacity as the average 43-plate con-

denser (.001 Mf.) 

BAKELITE KNOB AND DIAL  -  -  81.00 EXTRA 
Sold on an absolute guarantee. 

Manufacturers, Jobbers and Dealers, write immediately 
for attractive proposition. 
Can make prompt delivery 

THE A-C ELECTRICAL MFG. CO MPANY, DAYTON, OHIO. 
Makers of Electrical Devices for oser 20 years 

SMALL ADS OF 
BIG INTEREST 

A MEETING PLACE FOR 
BUYERS AND SELLERS 
Space in this department costs only 
30 cents a line. Minimum space eight 

lines. Payable in advance. 

VICTOR  PHONOGRAPH  HORNS — 11 in. 
long.  Bell 9% in. wide.  Black enameled with 
polished 2% In. brass end.  Ideal for amplify-
ing.  Price 75c each.  Come early as only a 
few In stock and no more to be had. Ne 
mall or C. O. D. orders tilled. Wireless Press. 
Inc., 326 Broadway, N. Y. C. 

RADIO SPECIAL 
STORAGE BATTERIE  

a Volt, 40410 amp.  $10.011 
Volt, 60-80 amp.   12.06 

Fully Charged. F. O. B. Boston.  No charge 
for Crating.  Brand New; Guaranteed One 
Year. Manufactured By 

W. & G. TUFTS 
336 NEWBURY STREET,  BOSTON, MASS. 

PATENTS ON RADIO —My special experience 
and compilation of patents and literature en-
ables me to advise inventors and manufac-
turen on radio inventions and patents. JOHN 
B.  BRADY,  Ouray  Building,  Washington, 
D. C., formerly with Radio Division, Navy 
Department and Secretary, Government Radio 
Board, investigating radio patent situation. 

IS YOUR WAY BETTER?  Patent your im-
provements. A good patent may lead to wealth. 
But note: patents are no better than their 
claims. Be sure your patent le as good an your 
invention. Consult LA/dB & CO., Solicitors of 
Patents, Trade-marks and Copyrights, 1419 G. 
Street, N. W., Washington, D. C. 

WIRELESS PHONE "B" BATTERY -22% 
volts. Fully guaranteed; regular price, large 
13.25, small $1.66. Our price large $2.00, small 
$1.00. Postpaid. Wireless Phone Battery Co.. 
321 Canal Street, New York. 

PATENTS--Send for free book. Contains valu-
able information for inventors. Send sketch of 
your invention for Free Opinion of its patent-
able nature.  Prompt service. (Twenty years' 
experience.)  Talbert & Talbert, 460 Talbert 
Bldg., Washington, D. C. 

THIS MONTH'S SPECIAL —Complete aerial 
outfit, 100 feet hard drawn copper wire, 60 
feet rubber covered wire, four 4" antenna in-
sulators, 1 lightning switch, 1 porcelain tube, 
1 ground clamp. $2.60 complete postpaid. 
Remit postal or express money order to M. J. 
Winkler, 220 West 42d Street. New York. 

FOR SALE —Brand new Grebe CR7 Receiver. 
1500-2600 metres. List price 8210. Complete 
with bulb.  POZ, NALL 61111.1 easily heard. 
Willing to sacrifice for spot cash. Best offer 
takes the set.  S. Gilbert, 860 Park Avenue. 
New York City. 

ELDREDGE METERS 
Check up on your 
B Batteries! 

Weakened  signals 
can often be traced 
to a drop below 
normal voltage of 
your batteries, yet 
thousands  have 
overlooked this im-
portant feature. An 
ELDREDGE Pock-
et Volf-meter should 
be a part of every 
Radiophone Equip-
ment. Reade either 
direction  of  cur-
rent.  Illustrution 

shows scale 0-0 but they are $ 
also supplied in scales 0-30 
and 0-50 volts. Price   
Cheaper meter, can be purchased but ELDREDGE METERS 

are INDIVIDUALLY CALIBRATED to a master instrument, 
an expensive process.  Symmetrical design and high 
polished nickel Sash.  

ÀR" JOHN FIRTH & CO.,'  n ‘' 
Sole Distributors 

Inc. 
700 SLith Ave.  - New York  ir.: •••=p1 ) 

v' 

6.50 

When writing to advertisers please mention THEI WIRELESS AGE 
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10c CHARGES 'A & B' STORAGE 
BATTERY ;,T,THH14 F-F BOOSTER 

So Yoe will never hare to give 
up In disgust when working a 
distant station.  Is It not 
gratifying to feel that all the 
year round your Filament Bat-
tery will be ready when you 
want it? You know what it is 
like  to  have  Friends  call 
to "LISTEN IN" and then 
and Your Battery dead.  F-F 
BATTERY BOOSTERS Charge 
Automatically and Operate un-
attended. Screw Plug In Lamp 
Socket, Snap Clips on Battery 
Terminals and see the gravity 
come up. Both Waves of Cur-
rent are rectified thrill Ad-

justable & Easily Renewable Infusible Carbon Electrodes, 
which Maintain a Constant Efficiency & Last thousands of 
hours. Also Charges Batteries right In Autos. No skill Re-
quired. AMMETER Shows Current Flowing, eliminating 
Guess Work.  COMeLETE IN COMPACT SELF-CONTAINED 
PORTABLE AUTOMATIC CHARGING UNIT.  F-F Bat-
tery Boosters are Full Wave Magnetic Rectifiers for 105-
125 Volt 60 Cycle A.C. Current.  PRE-WAR PRICES. 
Bantam Type 6 Charges 'A' 6 Volt Battery at 6 amperes  15 I 
Type 'II' Charjes 2 to 100 Volt Radio 'B' Batteries  15 
Radio Type A-B Charges Both Your A IL 8 Batteries  20 
Bantam Type 12 Charges 12 Volt Battery at 5 Amperes  15 
Type 166 Charges 6 Volt Battery at 12 Amperes..  24 
Type 1612 Charges 12 Volt Battery at 7 Amperes.. $24 
Type 1626 Charses Both 6 and 12 Volt Batteries.. $36 
The Larger Types are for heavy batteries, or where t me 
is limited. Shipping Weights 12 to 15 Pounds. 0 der 
from your  Dealer or Send Check for Prompt  Exit ess 
Shipment.  If via Parcel Post have remittance Include 
Postage & Insurance  Charges.  Or  have us ship  Type 
desired C.O.D. Other F-F Battery Boosters Charge Bat-
teries from Farm Lighting Plants & D.C. Circuits, For 
GROUP CHARGING use our Fell Wave, Automatic FF 
ROTARY RECTIFIER of 100 Volt, 36 cell capacity. 

Order Now Or Write Immediately for FREE 
BOOSTER & ROTARY Bulletins 34 8. 34A. 

The France mfg. Cn —.  Cleveland, Ohio, U.S.A. 
OFFICES & WORKS 

CABINETS 
We will build Cabinets for any size 
panel, in any finish. Will quote on 
one or a thousand. Send us 

your specifications. 

National Cabinet Co., 
Dayton, Ohio 

BUILD YOUR OW 

W I R E L. E S S 
Telephone and Musical Receiver 

We Ilene Chicago, 000 Miles. Fine on Good 
Nights, Pittsburgh, Newark and New York 
Come in good and Loud. You can Do the 
Same on a Single Bulb. 
There is Radio Music in the air each eve-

ning, and the living voices of the artiste 
can he reproduced in your own home and 
enjoyed by you and your friends. 
Are you satisfied with your receiving 

set or would you like to build one that will 
receive over 6.000 miles on a single bulb 
and quit experimenting? One that will be 
equal to any  regardless of claims and 
price —with which you can hear Honolulu 
California, German. South America, French 
and English stations and practically all of 
the high powered foreign and domestic sta-
tions, as well as amateur stations as far 
west as New Mexico, and the phone and 
music. 
Anyone can  assemble this outfit and 

wire it up. and the remarkable ranges that 
may be obtained will surprise you. 
Why not make a set up-to-date and ef-

ficient?  Don't experiment with unknown 
circuits. 
We will promptly mail you our sample 

diagram of a complete short and long wave 
receiver, 176 to 20.000 meters, together 
with complete instructions for wiring and 
assembling, price of each part and where 
they can be bought. leaving nothing to 
guess about, on receipt of fifty cents in 
coin or stamps. 
Here is a diagram no one can afford to 

be without. 

VIRGINIA  NOVELTY  COMPANY, 
MARTINSBII1SG,  W EST  VIRGINIA 

CONDENSITE-CELORON 
finds one of its greatest applica-
tions in the manufacture of radio instru-
ments. 

Its unusual insulating properties and its very 
attractive appearance combined with the great 
ease with which it may be machined into the 
many intricate shapes required by the radio in-
dustry make it an ideal material for this purpose. 

Variometer, load, coupling, and tickler coils, vacuum 
tube and selector switch bases as well as inumerable 
other parts of radio equipment may all be made of 
Condensite-Celoron. 

The Diamond State Fibre Company of Bridgeport, 
Montgomery County, Pennsylvania. one of our licensees 
is prepared to furnish Condensite-Celoron partially or 
completely machined in sheets, rods, or tubes of several 
different grades. 

CONDENSITE CO. of AMERICA 
BLOOMFIELD  NEW JERSEY 

HAVE 
YOU 

Copies of WIRELESS AGE for June 1914, Oct. 1914, Dec. 1914, Nov. 1919, 
March 1920, Oct., Nov., Dec., 1921, Jan., Feb., 1922? We will extend your 
subscription one month for each copy you send us. Address Circulation 
Manager, Wireless Age, 320 Broadway, New York, 

LIST PRICES 

crystals, mounted ..$0.30 
"  unmounted.  .25 

Condenser  fixed  re-
ceiving '   1.00 

Insulators, aerial ... .25 
Binding Posts ..7c each up 
Contact  Points,  per 
1000   15.00 

Tuning Coils  3.50& 4.00 

GALENA, RADIOCITE 
and other Radio Supplies 

By Mail —  Low Prices 
complete stock, first quality, at low prices. Orders promuc3 

filled by mail. Crystals carefully tested. 

The Radio Shop of Newark 
DEPT. A 

41 South Orange Avenue, Newark, New Jersey 

When wilting to advertisers please mention THE W1REILF.SS AGE 
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IT'S HERE 
The Completely Revised Edition 

How To Pass U. S. Government 
Wireless License Examinations 

By Elmer E. Bucher 

317 Questions and Answers 
Here at last is the complete book to pre-
pare you for your license exams. Every-
thing is covered fully—Spark, CW and 
Arc. Complete diagrams are given. Every 

phase of wireless thoroughly covered—all 
to enable you to get a high rating. Nothing 
like it at any price. 

And the Price is still 75c 
Ready for delivery now. Beginners should use this book as a study guide 

CONTENTS 
Explanation of Electrical symbols—Definitions of 

Electrical terms. 
1 Transmitting apparatus, spark types of the most 
modern design. 

2 Motor generators, automatic and hand starters 
and control devices. 

3 Storage Batteries, their maintenance troubles. 
and repair. 

4 Antennae or Aerials. 
5 Receiving Apparatus for damped and undamped 
waves, including crystal detectors, vacuum tubes, 
tikkers, heterodyne, and amplifying circuits. 

7 Undamped transmitters of the arc type, includ-
ing construction, operation and maintenance and 
circuit diagrams of modern arc transmitters. 

8 General information concerning operators li-
censes in grades and classes with requirements 
with regard to percentage required for passing 
technical examinations and speed required in 
code, Practical equations for Radio Telegraphy— 
Equations for Ordinary Power Work. 

You need this new edition to success-
fully meet the new requirements. Size 
6 2 x 94. Fully illustrated. 

SPECIAL 
Include a year's subscription to 
THE WIRELESS AGE 

with  your order  at only $2.00 
instead of $2.50, the regular price. 

Outside 
U. S. 
Postage 
50c extra 

Order Blank 

Date   

I WIRELESS PRESS, INC., 
326 Broadway, New York. 

Please send me a copy of the new and revised edition of 
"How to Pass U. S. Govt. Wireless License Exams." 

I am enclosing $   and accept the offer checked below 

BOOK 
ALONE  75c 

Rook and 1 year's sub-
,.s.eription to THIII   w  $2.75  iRELE.9 Ads   

Postage outside U. S. 
50e extra. 

Name   

Street   

City   

State   

Call   

A-5,22 

When  wilting to advertisers please mention THE WIRELESS AGE 
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FADA 
POWER TUBE RHEOSTAT 

Realstaace I% ohms. 

Carrent carrying capacity 5 amperes. 
Just the rheostat to use with two 
Radiotron  5  watt  Power  Tubes. - 
Price only — 

$1.35 
IMA M( A. D. ANDREA 

Manufacturer of FADA 
radio supplies 

1882-C Jerome Avenue .-. New York City ' 
.....  .....  ............  ..... 

Immediate Delivery 
on all standard makes of Radio Ap-
paratus. No matter what instrument 

you desire send us pour order for 
quick shipment.  Chicago Amateurs: 

Come and inspect our new apparatus; 

largest stock in the Middle West. 

Open all day Saturday. 

Chicago Radio Apparatus Co., Inc 
5OS South Dearborn St.,  Chicago, Ill. 

-The Best 

Radio School 

in the East" 

Send for this Booklet Today 

4.' 

1T is not at all unusual that local amateurs, newly interested in Wireless  through the 
Broadcasting, should prefer Atlantic service. 

But, when orders come from Pittsburgh, New 
York, the Middle West; in fact, from all over 
the country, there must be some reason. 

We specialize in standard apparatus that can 
be purchased anywhere.  The only possible ad-
vantage that makes thousands of amateurs prefer to 
deal with Atlantic is in the service they receive. 
Of course, we have established a reputation for an-

mering all inquiries  frankly and  promptly.  When 
we offer suggestions to a customer, we never re-
commend an expensive outfit when a $25.00 or $50.00 
set will meet his particular need. Many customers 
leave the entire choice of their equipment to us and 
in every case, they have expressed complete satis-
faction with our choice. 
We have prepared three Bulletins. 19, 20 and 21 

whieh describe a wide choice of standard equipment 
to receive wireless telephone broadcasting. These will 
be sent free on request to any reader of Wireless Age. 
The Radio Corporation's "C W" manual and cata-

log 25 cents per copy. 

ATLANTIC RADIO COMPANY,INC. 
727 Bo ylston St., Boston, Mass. 

15 TEMPLE STREET, PORTLAND, MAINE 
115 BR WOE STREET; SPRINGFIELD, M ASS. 

WELL-PAYING OPPORTUNITIES IN RADIO 
OUR  GRADUATES  HAVE  BECOME 

Radio Operators 

Radio Engineers 
Radio Inspectors 

Traille Managers 

Radio Supervisors 
Radio Repairmen 
Teachers 

Radio School Directors 

No Preliminary Training Necessary 
Students may live In our building and enjoy all the privi-

leges including swimming pool, gymnasium, restaurant. etc. 

ARC—SPARK—VACUUM TUBES 
ABSTRACTING—REPAIRING—OPERATING 

When writing te advertisers please mention THE WIRELESS MIR 
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CO MPLETE 

(erect  aerial,  in.ert 

hoot: on batteries —and li.tun 

Unexcelled-for RadioTelephone Reception 
I-% 0 you want to hear all the broadcasting / stations within 1000 miles? Do you want a 
receiving outfit acknowledged by leading ama-
teurs to be "unexcelled for Radio Telephone 
reception?" Do you want a tuner 24% more se-
lective than its famous predecessor? Do you 
want to practice real economy by buying an 
outfit that will render more value per dollar 
over years of service than cheaper sets? 

The men who first sent messages across the 
Atlantic in the recent A. R. R. L. tests have se-
lected, from their wealth of experience, the 
equipment shown above as unsurpassed in 
radio. This set would be a handsome addition to 
the most tastefully furnished home. It is an 
outfit that anyone can use successfully, without 
previous experience, to entertain a group of 
friends. And it is also an outfit that in the.. 
hands of an expert, accomplishes record-
breaking results. 

Tested, proven units are combined to make 
a complete set without a weak link. The tuner 
is the famous Paragon R. A. Ten regenerative 
receiver, —the world's  leading short wave 
tuner. To this is added its companion instru-
ment, Paragon D A 2 Vacuum Tube Detector 
and two-step amplifier. Then comes the Radio 

Magnavox, which sends wireless telephone 
concerts as well as code, clearly all over a 
room or hall without detracting from the orig-
inal tonal qualities. For sharp tuning head 
phones  are  provided—Baldwin  type  "C," 
standard of the world. Every item of accessory 
equipment is supplied —of a quality consistent 
with the Paragon instruments that form the 
heart of this set. This includes 3 Radiotron 
vacuum tubes, 3 Eveready "B" Batteries, 1 
60-80 Ampere-hour storage battery, specially 
built for radio work, and our Number 3 antenna 
equipment, with wire and insulators for a 4 wire 
100 ft. aerial, lead-in wire, ground clamp, etc. 

Not a single item is omitted for a complete 
installation. The actual work of installation is 
reduced to a minimum. Simply put up your 
aerial, insert tubes, hook on batteries, make an 
easy ground connection—and you are ready 
to listen. 
The price complete is $258.50. Quality con-

sidered, we confidently recommend this outfit 
as today's best buy in radio. If you live in 
New York examine this equipment at the Con-
tinental store. If you live further away, order 
by mail. Shipment immediately by express, ac-
companied by the Continental guarantee of 
satisfaction. 

CONTINENTAL 
RADIO AND ELECTRIC CORP. 
Dept. E  6 Warren Street,  NE W YORK CITY 

"NE W  YORK'S LEADING WIRELESS 11017SE" 

When writing to advertisers please mention TI1E WIRELESS AGE 



Amateur Radio Stations of the 
United States 

Supplementary List brought up-to-date from July 1, 1921 

First District 
cv 

DA 
DD 
DP 
ICE 
EM 
fu 
Fl 
OR 
uy 
IIC 
IIN 
HS 
HW 
IM 
IU 
JY 
Kil 
KI 
KL 
KW 
Ma 
NF 
NH 
NZ 
00 
liM 
OP 
OW 
PD 
Po 
PW 
PT 
PX 
OR 
OU 
RP 
RV 
kw 
IS 
SD 
SI 
8K 
Ti 
TIC 
TU 
UZ 
ve 
WP 
WEI 
WW 

AIX 
ASP 
ARK 
ACH 
ACM 
Aft 
AIM 
AFM 
APT 
AGM 
AGY 
AFIZ 
AIR 
AJF 
AIMS 
AMV 
ANP 
AOT 
ARM 
ASX 
ASV 
AWB 
AWT 
AX0 
AYH 
AZII 

RCN 
BCS 
BD! 
BD' 
BFC 
BII 
BIN 
BJA 
BEN 

Boy Sestets of America and Worcester North Radio 
llas'n, 15 Oliver St   . Fitchburg, Maas. 

Frank Wiegletworth, Bridge St  .Manchester, Mass. 
Ralph S. Johnson, 502 Huron Ave.... Cambridge, Mass. 
Edward E. Hayward, Jr., 50 Hall Ave.  Watertown, ?dam 
Tho mism L Guernsey, Main St   Dover, Me. 
Arthur r. Moulton, 54 Howard St  Reading, Mass. 
Young lien's Christian Amin, 156 Free St , Portland, Me. 
C.C.Llosbutm,Jr., 862 E.Squantrum St.,Squantrum, Maas. 
Nyies L Lamson, 137 Langdon Ave....Watertown, Maas. 
Lee A. Batee, 3 Blodgett Pl.   . Worcester, Mass. 
Harry R. Cheetham, 74 Avon St  Somerville, Mus. 
L R. Barbean, 266 Balton Ave..biedford Hillside, Mass, 
Watertown Radio Club  Watertown, Maas. 
Betty W. Munroe, 38 Beacon St  Everett, MOIL 
Theo. P. Bri m, 405 Musachunetta Ave., Boston. Mau. 
Moen B. L Bradford, 60 Malls St  Concord, Maui. 
Theodore F. Kalinosky, R. F. D. No. 1, Kilingly, Conn. 
Vernal L Fuller, 24 Pearl St  Dorcheater, Main. 
Louis A. Jaques, 33 Pond St  Winchester, Masa. 
Minot A. Simmons, 175 Poplar St  Roalintiale, Mass. 
Ernest W. Mentor, Worcester St... West Boylaton, Ma u 
Emerson T. Romberg. 52 Vine St... . New Britain, Conn. 
Arthur E. Ericson, 48 Railroad St  Beverly, Mu& 
Harold M. Clatin, 19 % Western Ave.. .Waterville, Me. 
V. L Rosen, 130 Court Rd  Winthrop, Mass. 
Charles L Hyde, 11 Sidney Ave  Eut Lynn, Masi. 
Carl A. Baker, 339 Lincoln Aso  Cliftondale, Mus. 
Thayer H. Rounsefell, 58 Reed St. .  ... Roxbury, Mass. 
Nelson B. Stackpole, 960 Manton Ave..Providence. R. L 
Richard Mo m, 189 Bay State Rd  Boston. Maas. 
Henry F. Rami, 92 Bo. Common St  Lynn, Mua. 
J. Marston 'imam, 26 Merrimack St....Naahua, N. H. 
Whitall Electric Co., Stearns fig  Springfield, Mass. 
Elbert C. Brown, 11 Harrison St  Stoneham, Maas. 
James C. Ramsey, Jr., 369 Tappan St Brookline, Mus. 
Arthur L Kamm. 163 Hillock Ave.. New Haven, Conn. 
Hells B. Polk, 90 Robbins 8t  Waltham, Mans. 
Carl O. Ricker, Willow St  So. Hamilton, Mass. 
Edwin B. Dallin, 10 Lawn Ave  Quinn, Mass. 
Edward J. Hanley, 29 Park Ave  Whitman, Maas. 
Harry Banton, 86 Quincy AN.... East Braintree, Maw. 
Carl G. Holbrook. 5 Whiting St... . East Detlum, Maas, 
0. A. F. Werner, Commercial St. Fire Sta., Lynn, Maas. 
Ludlow P. Mahan, 4 Wesley St  Newport, R. I. 
Merrill C. Or well, 3f Vamall St  Wollazton, Mus. 
Leonard i. e., Jr., 66 Bowman St  Malden, Mum. 
John Hardy, 198 Bellingham Ave....Beachmont, Mass. 
Richard Bur, 19 Westover St  Pittsfield, Mass. 
Donald B. Clarke, 75 Yale St  Springfield, Maas. 
Herbert A. Wells, 151 Ball« Ave..... Dorchester, Mus, 
Fretberiek Wait*, 9 High Roar Way  Allston, Mu& 

Lau Goldstein, 36 Oswego St.. . .  Boston, Mus. 
C. P. Boynton, 328 Greenwich Ave...New Haven, Conn. 
William J. Smith  So. Westport, Mass. 
George Dana Sprague, 49 Elm St., Wellesley Hills, Maas. 
James Alfred Mulligan, Shawsheen Village, Andover, Mass. 
Hiram D. Hants. 53 William, St  New London, Conn. 
Michael F. Goodell, 79 Blossom St  Chelsea, Mass. 
Harold A. White, 17 Prairie Ave  Auburndale, Mum. 
Omar R. Cris, 233 Broadway  Rockland, Me. 
Henry A. Tatigell, 110 Porter St...—. Somerville, Mass. 
Arthur N. Fay, 22 Arlington St.. Chicopee Falls, Mass. 
Howard Noyes Dole, 97 Columbus Ave .. Haverhill. Maas. 
Edmund P. Crocker, 23 Homey St.... Nantucket, Mue. 
Howell B. Morley, 38 Beacon St  Boston, Mass. 
John P. Olson, Glendale Rd  Sharon, Mass. 
Harrison M. Haskell, Corey Hill Hoop. _Brookline, Mass. 
William C. Dents, 200 French St  Lowell. Mass. 
Wm. J. Martin, 53$ Massachusetts Ave..  Boston, Mass. 
Charle B. Crocker. Box 41  Marston's Mills, Mus. 
Harold B. Richmond, 73 Harlow St.... Arlington, Mau. 
Horace Goss. Box 1  Essex, Conn. 
Hannan II. Miller, 25 Phillips St  Providence. R. I. 
Carl W. Phillips, 125 Center Bt.... ..... Malden, Maw. 
Carl T. Chase  Kennebunkport, Me. 
Arnold Neilson, Box 946  Hartford, Conn. 
Jes. C. Saunders, 46 Washington Pk..Newtonellle, Mass. 

Waged Goren, 69 So. 6th St  Hartford, Conn. 
Charles F. Woodbury. 12 Eues St  Dover, Me. 
F. Edward Handy, University of Maine  Orono, Me. 
Honer G. Ringwood, 646 Shawmut Ave...Boston, Mug. 
Harold R. Bodwell, Old Colony Rd  Meriden, Conn. 
Jay 8. Buckley, 10 Hillside St......So. Norwalk, Conn. 
Alfred C. Keller, Merritt St  Bridgeport, Conn. 
Royal D. Chandler, 52 Oakley Rd  Belmont, Mum 
Wilfred Vigneault (The Airfone Co.), 101 Merrimack St.. 

Haverhill, Men. 
111.11  Harold I. McNamara. 23 Alpine St....Arlington, Mass. 
Bbil. Edward R. Carter, 5 White St.... ..... Haverhill. Mass. 
BNO  'Theodore Taylor, 167 Salbbury Rd... Brookline, Mass. 
Boy  Henri C. Aspinall  Oakville, Conn. 
BQD  O. M. Mathewson. 39 Rhode Island Ave., Newport, R. I. 
lepO  Sill T. Karklin, 1261 Centre St .West Roxbury, Mass. 
BV(I  Everett M. Maguire, Ti Lawn Ave  Woodfords, Me. 
BIC Roy II. Lille, Elliot & Capon Rd  Serampacott, Mass 
1110  Everett Radlo Club, 81 Swan St  Everett, Mass. 

CAV  L t Tleehurst, 76 Irving St....Weal Somerville, Mass. 

CDR  Wine A. Cain. 598 Ash St  Brockton, Mass. 

CUM 
CDS 
CPO 
CUP 
CPO 
CDR 
CPS 
CDT 
CDU 
CDV 
CLAV 
CDX 
CDT 
CDZ 

CEA 
CEB 
CEC 
CED 
CEE 
CEF 
CEG 
CE11 
CRI 
Cr..1 
ale 
CEL 
CEM 
CEN 
CEO 
CEP 
CEO 
CER 
CES 
CET 
CEP 
CEV 
CEW 
CZX 
CET 
CEZ 

CFA 
CFB 
CPC 
CFD 
CIS 
CFF 
ern 
ern 
CFI 
cri 
CFK 
CFL 
CFM 
CFN 
CFO 
CFP 
CFQ 
crR 
CFS 
CFT 
CPU 
Cry 
CFW 
CFX 
CFY 
CFI 

COA 
COB 
CDC 
COD 
COB 
COP' 
COO 
Call 
COI 
(11.1 
COK 
COT. 
COM 
CON 
COO 
COP 
coci 
COR 
cos 
COT 
COP 
COY 
('OW 
enx 
COY 
CCI 

CITA 
CHB 
CPC 
CT!!' 

CLIO 

Gordon W. Battey, Samos« St.. ..... Watch Hilt, R. I. 
George H. James  Hardwick, Vt. 
Woodbury Brackett, 838 lialdle Si  Bath, Me. 
Eunice L. Randall  Mattapolaett, Mass. 
Henry S. Cushing, Jr.. 7 Magoon Ave... Medford, Mass. 
Edwin V. Atkins, Jr., 592 Pleasant St.. .Belmont. Mass. 
Sherman A. Story, 21 Naples Road  Salem, Mau. 
Herbert Drew, 567 Sixth St  South Boston. Mass. 
Frederick E. Burnham, Pearce's Wand, Gloucester, Maas, 
Chas. D. Belcher, Jr., 154 Pauline St., Winthrop, Mass. 
Warren .1. Stevens, 100 Triton Ave.  .Winthrop, Mass. 
Main H. Perkins, 58 East Main St., Georgetown, Mau. 
Flake Rollins, Cannon Hill  South Welliket, Min. 
B. M. Grits, 85 Summer St  Adams, Mass. 

Arthur P. Heath, 52 Sheridan St  Haverhill, Mass. 
Er ma L Corby, 43 Fourth St  Bridgeport, COWL 
Florian J. Fox, 258 Nicoll Ave  New Haven, Conn. 
Kenneth E. Holmes, 13 Myrtle St-  Somersworth. N. H. 
Wm. L Merriam, 55 Bull Ave. Fat. Wallingford, Conn. 
Norman McCarthy. 29 Cottage St  Norwood, Mam. 

Malden, Mass. 
 Revere, Maas. 

Roxbury. Maas. 
South Boston, Mus. 

William H. Bryant, 9 Banner Ave  
Samuel V. Hopkins, 45 Revere St 
Angus Walker, 82 Woodcliff St   
Paul Medals. 43 Baxter St   
Earl J. Atkinson, 11 Huron St  Pittsfield, Mass. 
Frank P. Sproul, Goodwin Cottage.  . York Harbor, Me. 
Central rill Station  (Wine. Mass. 
Clarence H. Warwick, 58 Barry St ....Dorchetter, Mass. 
Earl S. Stela  Hops Valley, R. I. 
Jerome H. Knowles, Jr  Northeast Harbor, Me. 
C. F. Cowdrey. Jr., 69 Lunenbu g st. .Fitchbure, Mass. 
George L Babcock, El Reposo  Watch Hill, R. I. 
Earl M. Bradley, 57 Birch St  Lynn, Mau. 
Linu J. Thrasher, 20 Hill St.  Marlboro, Mass. 
Wm. T. !nun", Jr.. 55 Chestnut St., Waltham, Mass. 
Frank C. Elsner, 283 Broadway  Somerville, Mass. 
Douglas F. Weigel, 161 Pond St  Leorninster, Mass. 
Alquonquin Column Boy Scouts of America, Marboro, Masi. 
George L Hail. Jr., IT Emerson St  Lynn, Mus. 
John C. B. Washburn  East Greenwich, B. I. 

Lloyd C. Mayers  St Albans Bay, Vt. 
Charles A. Haley, 29 Bartlett St  Haverhill, Mus. 
Henry L Hall, 30 Summer St  Nashua, N. II. 
Samuel W. Piper, 45 South Bow St  Milford, Mus. 
John H. Nelson, 628 Western Ave  Lynn, Mass. 
Raymond Davis, 4 Slate Ave  Northfield. Vt. 
Elliott Jackson, 10 Elmwood Road.... Swampscott, Mass. 
Theodore A. Rich. 54 Glenwood St  Lynn, Mass. 
Frederick W. Pierce, 569 Bedford St .. Elmwood. Mus. 

 South Portland, Me. 
William J.. Kleist, Eut Main St  Orange, Maas. 
Edwin C. Smalley, 120 Myrtle St  West Lynn, Mass. 
Morris Hurvita, Rollins PI  Boston, Mass. 
Walter H. Hanson  Rockingham, N. H. 
Arthur E. Clough, 11 Highland St  Somersworth, N. H. 
Franela K. Brown, 20 Greenwood St  Marlboro, Mass. 
Lewis C. Leighton, 181 Fountain St., Providence, R. I. 
James Eldon, 1 Short St   Methuen, Mass. 
W. S. Howland, 49 Pritchard St  Somerville. Mass. 
Kenneth F. Carlon, 185 Oakland St.. Springfield, Mass. 
Lawrence J. Keenan, 55 Avon St  Somerville. Mus. 
II. C. Wears, Jr., 23 Trowbridge Ave., Newtonville, Mao. 
H. Thomas Caswell. 59 Wareham St., Ilidd'eboro, Mass. 
Edward Thomas Haynes,  Bradford, Vt. 
Allen Smith Richmond. 14 High St..  Auburn, Me. 
James W. Leary, 11 Fairmont Ave.  . Cambridge, Maso. 

William II. Wallace, SO Hastings St., Cambridge. Maas. 
Hardwick Academy   Hardwick, Vt. 

Bridgeport, Conn. 
Bradford, Vt. 

Norfolk, Maas. 
Bath, Me. 

Newton, Mass. 

Milton Stott, 284 Nichol' St   
Walter Gilbert Cole   
Walter Fisher, Rockwood St   
Melville Harding Robbins, 17 West St   
Loring I.. Marshall, 129 Grasmere St 
Donald II. Moir, 10 Lynde St   .Malden, Mass. 
Hugo Felix Walter, 1296 State St.  .Bridgeport, Conn. 
Joann Peterson, 16 Willis Court  .Lynn, Mass. 
M. W. Kurkdie, Brown & Winter Sts....Weston, Mass. 
James Norman Oswell, Moe St  South Paris, Me. 
Leighland P. Parker, Crescent Beach St , Burlington, Vt. 
Untrius Alamian, 78 Lafayette 8g  Haverhill, blase. 
Yahe Johnson, 259 Farmington Ave  Cranston, R. I. 
Orlin 0 Boardman, 49 Mt. Vernon St., Braintree, Maas. 
Otto H. Eger, 1097 Main St  Holyoke, Mus. 
Francis D. Burnett, 72 Converse St...Iongmeadow. Mate. 
Glenn C. Sabin, 44 Maple alt  Nort hampton, Mass. 
Wilbnr Newton, 68 Arnold Ave.. ...... Edgewood, R. I. 
Sidney II. Coleman  Dayton, Me. 
F. T. Holmes, Bradleeille Rd  Waterbury, Conn. 
Trumen Wesley Metros, 229 Cooke Rt., Waterbury, COO& 
Arthur William Gana, 39 Viola St  Providence, R I. 
John Jneeph Brennan, 200 Willow St Lawrence, Mass. 
Kenneth B. Swett, 21 Holman Ave..  Leominster, Mass. 

Philip flambe. 46 Program St  Ablogton. Mug. 
John Austin Kelly. 17 Park St  Haverh Ill , Maso. 
W. S. Van Brocklin, 52 Guernsey lit.. Roallndale, Maw. 
Robert C. Duncan. 27 Adams Ave...... Watertown, Mass. 
.1ohn E. Higley, '27/1 East Main St., North Adams, Mass. 
Clarence F. Wood, 89 Chrever St  Milton, Mass. 
R. O. Matheson, 182 Wubington St., Gloucester, Maas. 
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CI111 
CHI 
C11.1 
CHIC 
CHL 
CHM 
CHN 
CHO 
CHI' 
Chill 
Chili 
CBS 
CHT 
CIIU 
CIIV 
Ch M 
CIIX 
CH! 
CHZ 

CIA 
CI B 
CIC 
CID 
CIE 
CIF 
CIG 
CIH 
CII 
CIJ 
CDC 
CIL 
CIM 
CIN 
CIO 
CIP 
CIO 
CtR 
CIS 
CIT 
CIII 
CIV 
C1W 
CIX 
CI Y 
CIZ 

Amogerone Firs Co. No. 1  Greenwich, Conn. 
Edmund H. Campbell, 130 illm St.  Qsincy, Miss. 
Raymond E. Hebert, 81 North St., Northampton, bless 
Edward T. Norton, 8 Columbia Tern  Portland, Me. 
Bernard F. Dorgan, 206 Lombard St., New Haven, COWL 
Albert J. Nichols, 164 Broadway  Taunton. Mass. 
It. J. Hartshorn, 10 Spring Hill Terr., Somerville, Maas. 
George K. Rollins, 93 Montrose St...Springfieid, Maas. 
Harold A. Jacobs, 25 Smith Ave—  Westfield, Mass. 

Merrimack, N. H. 
Auburndale, Mass. 

Quinn, Mass. 
Waterbury, Conn. 

Albert W. Watkins   
Percival R. Allen, 131 Rowe St 
Matthew E. Burns, 6 Main St  
Clinton E. Rose, 50 Linden ht  
Howard E. Webb, 18 Beach Ave  Milord, Mass. 
Joseph W. Dalton, 194 Flander St.. Bridgeport, Conn. 
Frank W. Sickles, 150 Union St.... Springfield, Mus. 
John De Young, 11 Sheafe St  Malden, blasa. 
Wallace M. Keith, 8 Walnut St  Auburn, Isle 
Alfred Si. Laurent, 41 % Green St. .Somersworth, N. H 

Albert A. McAdoo, 50 Winter St....Last Saugus, Masa. 
George W. Newell, Elm St.... ..... Yarmouthville, 
Louis C. Frank, 10 M en Rd  Brookline, Maas. 
billiard C. Richmond, 262 Newbury St.. Boston, Mass. 
Lauren E. Harlow, 114 Pleasant St,  Auburn, Ma. 
John Phillips, 14 Pearl St  Brookline, Maas. 
Melville A. Metz, 11 Avon St  Somerville, Maas. 
A. M. DeBenedictus, 345 Broadway, South Boston, Mug. 
Kenneth Y. Remington, 747 High ilt..Fall River, Mass. 
Wilbur 8. Wellington, 7 Alder St  Waltham, Mass. 
William Byrd, Jr., St. Paul's School. — Concord, N. H. 
Andrew Anderson, 239 Witten St  Bridgeport, Conn. 
Warren L Hibbard, 11 % Belvidere St....Boston. Maws. 
Lawrence M. Tuttle, 53 East ave.. — . Pawtucket, R. 1. 
John f. O'Donnell, Derby Pi  Roxbury, Mass. 
Edward N. Wendell, 15 Norwood Ave....1tockport, Mus. 
Everett B. Cobb, Cottage St  Medford, Mass. 
L K. Henderson, 937 Bedford St.. .No. Abington, Maas. 
Henry L Dickerman, 964 Hancock St  fluine, Maas, 
Richard Toomey, 22 Grandview Ave  Somerville. Maas. 
Edward A. Dolan, 6 Hobart St.... ..... Westerly. IL L 
II. R. Bassett, Jr., 94 Arcane » St. —Cranston, R. I. 
Earl F. Whiddon, 16 Gray St  Barton, Maas. 
Herman P. Lefatein, 36 Coning Ave... Marlboro, Mass. 
Chas. L Platt, 20 Bellew St.. .Medford Hillside, blua. 
Charles Christian, 60 Fourth St  Waterbury, Conn. 

CIA  G. Z. Nothnagle, 116 Waldemere Ave., Bridgeport, Conn. 
CJB  Earl J. Reidenouer, 52 Fairfield Ave. —Bridgeport, Conn. 
CJC  Paul Hitches, 258 Weetamoe St  Pall River, Maas. 
CJD  Donald P. Tacker, 220 Highland Ave., Winchester, Mass. 
CAI  Horton B. Weaver, 609 Angell St  Providence, R. L 
ea  Guilford T. Dunn, 32 Adams St.. ... —Fitchburg, Mus. 
CIO  Edward J. Lane, 35 Cooke St  Waterbury, C01111. 
CJH  Mark J. Eaton, 44 North Main St. _ ..... Rutland. Vt. 
CJI  Alfred W. Hyde, 19 Caro St  Worcester, Mus. 
CJJ  Boy Scouts of Ameriea, 485 Columbus Av., Boston, Man. 
CDC  E. A. Parker, 44 Wastert'n St., Newton Lower Falls, Mass. 
CJL  Ellen W. Wheelock  Sagamore, Maas. 
CJM  F. J. McLane, Jr., 32 Underwood St., Fall River, Mass. 
UN  Herbert J. Smith, T Palmer St  Pawcatuck, Conn. 
C.10  Francis C. Goy, 198 Central St  Springfield, Mass. 
CJP  Carl C. Howard, 10 Conwell St  Somerville, Mus. 
CJCI  John G. Nolan, 76 Fountain St  Medford, Mass. 
CJR  Herbert M. Cox, Jr., 6 Arbutus Rd... .Swampscott, Mass. 
CJS  Lars J. Sandberg, 11 Wolcott Rd  Winchester, Mass. 
CIT  Andrew A. Stone, 76 Belmont Ave  Brockton, Mass. 
CJIJ  Thomas C. Crocker, 50 Locke St  Ansonia, COOL 
CJV  Arthur E. T. Carlson, 57 Standish St ..Worcester, Maas. 
CJW  Waldemar I. Bends, 3 Prospect St  Fitchburg, Maas 
CJX  Thurston Station, 297 East St  Ilmwood. Me 
WY  R. H. Keith, 231 Plymouth St.. East Bridpwater, Maas. 
Cil Thomas R. Walsh, 81 Eighth St  Derby, Conn. 

CKA  Etna A. Kajander, 20 Dartmouth St... Maynard, Mass. 
CKB  Harland W. Powers, 8 Lincoln St.. - -Maraud, Man. 
CKC  Wilbur T. Moulton, 127 Paradise Rd .Swampscott, Mass. 
CKD  Douglass C. Beeman, 198 Cut Ave  Burlington, Vt. 
CKE  Harold C. Stewart, 185 Wahconah Bt. —Pittsfield, Mus. 
CEP  Samuel Groom., Kent School  Kent, Conn. 
CKG  L. R. Edward', Park &s Chalmers Sta.. Bridgeport, Conn. 
CRI! Alexander K. Laing.. Dartmouth College. .Hanover,  N. H 
CKI  Salvatore Torneo, 33 Lewis St  ..... Winded, Conn. 
CET  Harold E. Curtis, Mechanist St  Kennebunk, Me. 

 Laconia, N. H. 
.Portland, Me. 
Medfield, Mass. 
Brookline Mass 

CKIC Elgar L St. Clair, 70 Fenton Ave 
CKL  Harold W. Catrtner, 15 Temple St  
CEM Robb H. Bisiell, North lit   
CKN  Richard B. Burton, 123 Clark Rd  
CICO  Allan H. Adams, Littleton St  Chelmsford, Mass. 
CEP  George H. Pinney, 84 Prospect St.', So Manchester, Conn. 
CEO  Iteerett H. bicRonald, 27 Belknap Mt  Portland, Me. 
CICR  Charles S. Dee, Maple Hill Farm  Walpole, N. H 
CFCS  Ralph P. Sterritt. 16 Ridge Rd   . Waverly, Mesa. 
CKT  W. W. Lana, 697 Westminster Hill Rd  Fitchburg, Maya. 
CE1J  George K Wobh, Summer St  Kennebunk, Me. 
CICV  Kenneth O. MaeLean, 10 Blot St  .ouinc7. Maas 
CKW Stanley R. Ames, 34 Prospect St  Rockland, liais. 
CKX  H. E. Bissell, Jr., 22 Van Buren Ave  Norwalk, Con n. 
CKY  Harold H. Morrell, 52 Golfe St  New Haven, Conn 
CKZ  Raymond W. Needham, 10 Grove St  Pittsfield, Maas 

('LA  1Fierbert Nelson Brownell, 47 Fair St.. Nantucket, Moss. 
MR  Cheater What White, 430 thin St  ... Lewleton, Me. 
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CLC  Frank Otis Fromm, 55 May St.... So. Attleboro, Maas. 
CLD  Arthur W. Johnson 6 Watson Ave  Worcester, Masi 
CLE  Ernest M. Howland, 18 Cottage St  Elmwood, Kau. 
CLF  Edward Everett Hale, 226 Main St  Webster, Mass. 
CD:I  Frank H. Conant, 24 Third St  Attleboro, Mass. 
CLII  John T. Griffin, 36 Edison St  Quincy, Mau. 
CLI  Harry W. Thomson, Grove St  Millbury, Man. 
CU Harold P. DavIs   Northneld, Mass. 
CLK  L A. Gould, Silent Bldg, Middle St., Bridgeport, Conn. 
CLL  Elmer K Waeger, 25 Tannery St  Cambridge, Maas. 
CLM Thomas Bastable, 77 Cleveland St  Malden, Mass. 
CLN  Carl Henry Biron, 1097 Tyler St  Pittsfield, Mutt 
CLO  Donald J. Baker, 718 Maple Ave   . Hartford, Conn. 
CLP  Laurance Smith Hovey, 217 Main St   Bradford. Mass. 
CLQ  James J. Welch, 107 Mason St  Salem, Mass. 
CLR  Mitehell Adams, Jr., 225 Hunts Avc.... Pawtucket, R. I. 
CL8  Richard Warren Jones, 50, Main St.....Plymouth, Mass. 
CLT  Joseph N. Wisheurad, 3620 Main St ..Bridgeport, Conn. 
CLU  Emile Sutherland, 31 Hadley St.. .No. Cambridge, blue. 
CLV  Laurence W. Murray, 150 Esau Elt...Cliftondele, Mum. 
CLW Albert A. Johnson, 1419 Beacon St.....Brookline, Mass. 
CLX  George P. Caldwell, Main St  Stockbridge, Mass. 
CLY  George Lorin" Penney, 7 Barrit St.  Nashua, N. H. 
CLZ  F. H. Sinner, 683 Washington St  .Brookline, Mass. 

CMA 
CMB 
CMC 
CIO 
CUE 
CUT 
CMG 
Clill 
CHI 
Cktl 
CMK 
CML 
CUM 
CNN 
CM0 
CUP 
CMQ 
CUR 
CMS 
CUT 
CMU 
CMV 
CMW 
CtIX 
CMY 
CIdZ 

CNA 
CNB 
CNC 
CND 
CNE 
CNF 
CNO 
CNH 
CNI 
CNJ 
CNK 
CNI, 
CNM 
CNN 
CNO 
CNP 
CNO 
CNR 
C103 
CNT 
CNU 
CNT 
(rNW 

John G. Kroh, 3055 State St  No. Haven, Conn. 
Edward Venn«, 24 May St.. .. ..... No. Andover, Maas. 
Michael John Welsh, 49 Sanford St..— .. Melrose, Maas. 
Henry W. Saundere, 8 Spring St  Westbrook, Ma. 
Raymond Dans Kneeland, 83 Pond St. Georgetown, Maas. 
William A. Nash, 457 Main St..  Biddeford, Me. 
Harry Irving Heaney, Ayer Ave  Lowell, Mass. 
Louis Bison. 1 Washington Sq  Salem, Hue. 
B. T. Cutter, 1069 Westminster St... Providence, R. I. 
Max Orton, 21 Sampson St  Providence, R. I. 
Philip Henry Bloom, 682 East St..  .. Holyoke, Mass. 
Thomas 1'. McNamara, 134 Taylor St.. Waltham, Mass. 
William Purdy, 33 Laurel St  Watertown, Mus. 
H. G. Dolphin, 213 Commerce St.... New Haven. Conn. 
Luther A. Jones, Bourne St  Kennebunk, Me. 
William L. Jackson. 7 Defoe PI  Providence, R. I. 
Edwin Sergeant, flf Alger Ave  Providence, R. I. 
John Lincoln Ferldne, 34e Tower St  Somerville, Maas. 
Edward F. Curley, 210 W. London St... .Lowell, Mus. 
George R. Cogswell, 18 Concord Ave  Cambridge, Mau. 
Warren Higgins, 406 Hollis St  Framingham, Mau. 
Bernard C. McQuire, 281 Foster St  Lowell, Mass. 
Roger W. Dodd, 43 Alpha Rd  Dorchester, Mus. 
Jefferson Borden, IV, 291 Cherry St — Tall River, Mass. 
Francis E. Tyblec, 174 Derby St  Salem, Mass. 
George F. Cory, 383 Cottage St... .New Bedford, Mus. 

Walter A. Knight, 47 Church St  Hudson, Maas. 
Jamieson B. Hall, Tort Andrews  Boston, Mus. 
Howard Hick', 298 Winthrop Ave  Revere, Maas 
Bartlett W. Bibby, 34 High St  Westboro, Maas. 
Charles E. Lynch, 175 Hinckley St. . Northampton, Maas. 
William B. Allen, St. Mark's School ... Southboro, Mus. 
William A. Osborne, Jr., Main St  Hyannis, Mats. 
(I N. Rang, e)o Army & Navy Y.M.C.A., Newport, R. I. 
Harold C. Reynolds, 14 Lakeview Ave......Lynn, Mus. 
Andrew R. Connot, 67 Whitmareh St...Providence, R. I. 
Herten Roas Watson, 25 Wilson St  Burlington, Vt. 
Edwin A. Goodwin, 127 High St....Somersworth, N. H. 
John A. Lucas, 547 Bruce Ave  Stratford, Conn. 
Herbert Thomas Osgood, 1 Brooks Court. ... Salem, Mass. 
Arlington Bell, 88 South St  Stamford, Conn. 
Everett L. Roberts, 34 Sixth St  Bangor, Me. 
Joseph B. Maher. Anderson Ave  Woodmont, Conn. 
Delta Electric Company, 858 Main St Worcvster. Mass. 
Thomas H. Gavin, 589 Centre St  Fall River, Meta. 
Russell S. Mears, 971 Main St  Haverhill, Mass. 
Hermon R. Dyke, 197 St. Batolph St  Boston, Mass. 
Owen R. Garfield, 9 Webster St  Middleboro, Mass. 
Remo Fontana, 48 Bosworth St .. West Springfield, Mass. 

2 BM  Police Dept. (C. Coffey, Opr.), City Hall, Jersey City, N. J. 
2 /ILI  Wesley B. Simpson, 207 Sto Ave. _ _ Brooklyn, N. Y. 
2 BIK  Richard S. Toting, 380 Rugby Rd  Brooklyn, N. Y. 
2 BEL Brenneman (tureen, New York Ave...White Plaine, N. Y. 
2 BIM Milton Beards, 7904 3rd Ave   Brooklyn, N. Y. 
2 BIN  Erwin WHIlaza Vogel, 61 Southern Blvd . New York City 
2 BIO  Joseph Leone, 2275 Bassford Ave  Bronx, N. Y. 
2 HIP  Thomas L matt, 215 Dunellen Ave ..... Dunellen, N. J. 
2 SIP  Oscar A. Hauer, R.F.D. No. 3, Box 152 „Haledon, N. J. 
2 BER Samuel C. Hooker, Jr., 82 Itemsen St. —Brooklyn, N. Y. 
2 HIS  Stanley Keller, 1571 First Ave  New York City 
2 BIT  Robert Dixon Smith, 55 La Salle St  New York City 
2 BZU  Anthony J. Panel, 41 Carleton St. .East Orange, N. J. 
2 BIV  William A. Miller, R.F.D. No. 4.. New Brunswick, N. J. 
2 Brie Archie W. Cullen, Main St   .Altamont, N. Y. 
2 BXX  Joe Wagner   Adelphis, N. J 
2 BEY  Edward Gundrum, 303 Cherry St  Elizabeth, N..1 
2 BXZ  Harold Arthur Weeks, 64 Steers Ave.. Schenectady, N. Y. 

2 BYA  Barton T. Vail, 172 Lorraine Ave.... Schenectady, N. Y. 
2 BYE  Not issued. 
2 BYC  Daniel White Smith, South St  Oyster Bay, N. Y 
2 BYD  Michael J. Zaleski, 350 Port Ave ..... Elizabeth, N. J. 
2 BYE  Henry C. Ranter, 217 Fast 7th St  Plainfield, N. J. 
2 BTU'  Kelly & Phillips (L Jacquet, Opr.), 312 Flatbush Ave., 

Brooklyn, N. Y. 
2 BYO  Harry Emil Wirth, 519 W. 121st St... New York City 
2 BYH  A. G. Larsen, 27 Mackey Ave. Port Washington, N. Y. 
2 BYI  Ernest Thelen, Belmont Ave — ..... No. lialedon, N. J. 
2 BY.'  Morris Levy, 233 Division St.  ....... New York City 
2 BYK  Louis Oroin, 54 Cook St  Brooklyn, N. Y. 
2 BYI,  Elliott Blood, Westervelt Pl  West Englewood, N. J. 
2 BYM George Shelgell, 289a 17th St  Brooklyn, N. Y. 
2 BYN  Benjamin Christie, 588 E. 145th St  Bronx, N. Y. 
2 BYO  Moe Joffe, 52 West 117th St  New York City 
2 BY?  James Millen, 140 Fife St  Forest Hills, N. Y. 
2 BYQ  Martin Landesberg, 853 Lafayette Ave. Brooklyn, N. Y. 
2 BYR  Henry Furth, 258 Johnston Ave  Jersey City, N. J. 
2 BYS  Lee P. Davis, Jr., 18 Lake Ave  Yonkers, N. Y. 
2 BY?  Charles E. Francis, 1662 70th St... Brooklyn, N. Y. 
2 RYTJ  Fred Hirsch, 3569 Park Ave  Bronx, N. Y. 
2 BYV  Hugh V. D. Roberts, 298 Fulton St....Jamaica, N. Y. 
2 11YW Benjamin Alan Mayhew, Laurel Ave  Tenafly, N. J. 
2 BYX  Hubert A. Greenidge. 56 W. 139th Bt. . New York City 

1 CNX 
1 CNY 
1 CNZ 

1 COA 
1 COB 
1 COC 
1 COD 
1 COR 
1 cor 
1 COG 
1 COU 
1 COI 
1 CO.' 
1 COK 
1 COL 
1 CON 
1 CON 
1 COO 
1 COP 
1 COO 
1 COR 
1 COS 
1 COT 
1 COU 
1 COY 
COW 
1 COX 
1 COY 
1 COZ 

1 CPA 
1 CPB 
1 CPC 
1 CPD 
1 CPR 
1 CPF 
1 CPO 
1 CPH 
1 CPI 
1 CPJ 
1 CPK 
1 CPI, 
1 CPM 
1 CPN 
1 CPO 
1 CPP 
1 CPQ 
1 CPR 
I CPS 
1 CPT 
1 CPU 
1 CPV 
I CPW 
1 CPX 
I CPY 
1 CPI 

1 CQA 
1 COB 
1 CQC 
1 COD 
1 COR 
1 COP 
COG 

1 COU 
1 COI 
1 CQJ 
1 COK 
1 COL 
1 CQM 
1 CON 
1 COO 
1 COP 
1 COQ 
1 COR 

Chu. A. Kelleher, 81 Plymouth St., No. Abington, Mus. 
John Randolph Quick, 12 Park St  Linn, Maas. 
Frank W. Barney, 229 Harvard St... .Cambridge, Mass. 

Robert L Northrop, 125 Ocean St  Lynn, Maas. 
M. P. Damon, 6 Church St. .. Weymouth Heights, Mus. 
Ervin L. Crandell, 31 St. Luke's Rd......Allston, Mau. 
Arlington Radio Club, 15 Ponter St  .Arlington, Meas. 
Clifford L. Walton, 286 Front St  So Portland, Me. 
Middleboro Y.M.C.A., No. Main St.... Middleboro, Mus. 
Donald O. Friend, 623 Main St  Woburn, Mass. 
Norman II. Young, 87 Main St  Malden, Mau. 
Stephen D. Trafton, 323 Minot Ave  Auburn, Me. 
Edw. J. Murphy, 27 Columbia Rd.. No. Andover, Mass. 
New Lon. Radio Club, 44 Meridian St., New London, Conn. 
Ralph H. Spaulding, Ti Piggott Rd.. .. . . Medford, taus. 
Francis J. Sweeney. 83 Yorktown St....Somerville, Kau. 
Frederick B. White, 141 Columbia Ave... Cranston, R. I. 
Winfred J. Lindsay, Main St  Millbury, Mua. 
Robert (I Ling, 15 Porter St   . Danvers, Mus. 
Samuel Breslin, 28 Water St  Danvers, Mass. 
L. W. Pomeroy, 303 Hannibal Hamlin Hall, Orono, Me. 
John Ir. Karl, 7 Wilcox 8t  New Haven, Conn. 
Ralph C. Hollis, 22 Cleveland Ave  Braintree, Mau. 
Bernard L Cook, 104 College Ave  Medford, Maas. 
E. Whitford Merritt, High St  No. Scituate, Mau. 
Fred J. Thompson, Main St...  West Upton, Mass. 
Auburn Electrical Co., 95 Tuner St  Auburn, Me. 
J. L LeMarthe, 1038 Massa. Ave  Cambridge, Mass. 
James W. Thompson, 28 Chemins St...Newport, R. I. 

J. W. Spalding, 304 Greenwich Ave. .New Haven, Conn. 
Henry J. Welsh; 8 Sharon Rd  Quincy, Mau. 
Wilder Arthur Fernald, 15 Cambridge St., Lowell, Maas. 
Samuel J. Tillotson, 55 fountain St... .Worcester, Mus. 
Frank Robert Leave, 2 Pearl St.......Dorcherter, Mus. 
John A. Grant, 16 Elm St   Everett, Maas. 
Arthur S. G. Bruder, High St  Upton, Mus. 
Paul St. Jacques, Jr., 272 Adams St .. Wooneocket, R. I. 
Waldo James Kelley, 26 Minor St... Watertown, Mum. 
Ralph I% Atwood, 81 Howard St  Reading, Maas. 
Paul Alfred Carroll, 12 John St  Reeding, Mus. 
Harold B. Reynolds, 212 Albion St  Wakelleld, Mau, 
Perry P. Nichols, R. F. D  Randolph, Vt. 
Paul Milton Morse, 4 Humboldt Ave....Worcester, Mus. 
Robert P. /Marton. Portland St  Morrisville, Vt 
Bernard K. Newman, 7 Quintard Ave. .80 Norwalk, Conn. 
Frank I. Bickford, 137 Burrill St.... Swampscott, Mass. 
Thornton Academy, Main 8t  Saco, Ms. 
C. W. Howard, 261 Huntington St...New London, Conn. 
Maurice W. Clayton, 7 Briggs Court. .New Bedford, Mass, 
S. F. Beauchamp, 759 Chicopee St., Williamansett, Mass. 
Paul E. Boyce, 592 Central Ave  Westville, Conn. 
Selwyn N. Blake, Jr., 111 Winthrop Rd., Brookline, Mass. 
Roger Williams, 44 Pitman St  Providence, R. I. 
Paschal Ierardi, 38 Camptleld St  Hartford, Conn. 
Francis P. Pallotti, 178 Preston St  Hartford, Conn. 

Herbert L Eby, 383 Connecticut Ave., Bridgeport, Conn. 
John Henry Kelly, Jr., 38 Carroll Ave....Newport, R. I. 
Hal I. Jayne, 103 Cottage St  Bridgeport, Conn. 
Albert S. Brookes, Salisbury School. —.Salisbury, Conn. 
William C. Schepps, 144 Dover St  New Haven, Conn. 
Lee D. Bowman, 68 Summer St  • Springfield, Vt. 
James R Wilde it”vel Mills  Riverpoint, R. I. 
William H. Burke, Fellows Rd  Ipswich, Mus. 
William H. Smith, 232 Howard Ave...New Haven, Conn. 
Neal Dow, 17 Lincoln St   Exeter, N. H. 
John L Peters  East Holliston, Mum. 
Waldo M. Sanborn, 18 Merrimack St... .Concord. N. H. 
George Read Town, •18 Church St  Poultne?, Vt. 
Arthur E. Parker, 14 Chestnut St  Auburn, Me. 
F. S. Ruddy, The Choate School  Wallingford, Conn. 
Russell E. Cushing, 21 Ethridge Bt.... Worcester, Mass. 
Perry F. Van Per m, 70 Ruggles Bt. . .. . . Roxbury, Mua. 
Lawrence E. Marston. 16 Goff St  Auburn, Me. 

Second District 
2 BYY  Frank V. Bremer, 421 Summit Ave. West Hoboken, N. J. 
2 BYZ  W. C. Yining, 15 Ridgeview Ave... .White Plains, N. Y. 

2 BZA 

2 BIB 
2 BIC 
2 BZD 
2 BZE 
2 BZF 
2 BZO 

2 BZI1 
2 BZI 
2 BM 
2 BZK 
2 BZM 
2 BEN 
2 BZO 
2 BZP 
2 BZQ 
2 SIR 
2 BIS 
2 BZT 
2 BZU 

2 BZV 
2 BZW 
2 BIX 
2 BIT 
2 BZZ 

2 CAA 
2 CAB 
2 CAC 
2 CAD 
2 CAE 
2 CAT 
2 CAG 
2 CATI 
2 CAI 

2 CAS 
2 CAK 

D. Killoch Co. (R. Nordstrom, Opr.), 1675 E. 13th St., 
Brooklyn, N. Y. 

Walter H. Sperr, 1241 E. 94th St  Brooklyn, N. T. 
Ralph Rosenberg, 120 E. 86th St  New York City 
A. Nielson, 113 Bantu Ave.. . Port Washington, N. T. 
Howard C. Coleman, 39 Carman St... . Patchogue, N. Y. 
John Dickson Sembler  Locust Valley, N. Y. 
Floyd Arthur Chichester, 318 East Constance Court, 

Hammels, Rockaway, Beach, N. Y. 
David John Scott, 1032 Evergreen Ave...Plainfield, N. J. 
Timothy J. Smith, East Main St  Sayreullle. N. J. 
Walter H. Grove, Jr., Wart Main St. . Farmingdale, N. J. 
Edward Harbolick  Bochasen, N. Y. 
Arthur M. Mapee, 56 Railroad Ave  Patchogne, N. Y. 
Edwin Hobbs, Sycamore Ave  Little Silver, N. J. 
Paul Rizzo, 571 39th St  Brooklyn, N. Y. 
Frank H. Wilson,  11811 97th Ave...Morris Park, N. Y. 
Rollin Edward Prieet, 181 West 66th St., New York City 
Henry Bentman, 1529 Hoe Ave  Bronx, N. Y. 
Carlos Ellison, 3901 Broadway  New York City 
John Heddeens, 522 Greene Ave  Brooklyn, N. Y. 
Irvington High School (Frank Harrison, Opr.), 

Madison Ave., Irvington, N. J. 
William L. Eckert, 291-99 Broadway....Astoria, N. Y. 
Walter Andrew Kempf, 1090 Julia St., Elizabeth, N. J. 
Herman Wolbarst, 299 East 8th St  New York City 
R. W. Hartman, 203 East 175th St  Bronx, N. Y. 
William Owens, 1435 54th St........Brooklyn, N. Y. 

Alan MacDonough, 1196 Madison Ave... New York City 
Charles Miller, 379 Avenue E  Bayonne, N. J. 
A. Winterhalter, 883 Delafield Ave—Staten Island, N. Y. 
Emil Spisak, 52 East 24th St  Bayonne, N. J. 
C. E. Litchfield, 281 North 19th St., Eut Orange, N. J. 
William W. Crosby, 542 West 124th St New York City 
Victor E. Paterno, 538 56th St  Brooklyn, N. T. 
Llewelyn L. B. Summers  Whitestone, Queens, N. Y. 
Tiber Drug Co. (John Nutley, Opr.), 887 Fulton St., 

Jamaica, N. Y. 
H.Rces-Clunis,260 ()ai med Ave. West New Brighton, N. Y. 
George Matthew Moehren. 2039 Creston Ave.. Bronx, N. Y. 

I CRA 
1 CHB 
1 CRC 
1 C.RD 
1 CBE 
1 CRP' 
1 Cila 
1 CHEI 
1 (21 
1 OLT 
1 CRIC 
1 CBL 
1 CRU 
1 CRN 
1 CEO 
1 CitP 
1 CRQ 
1 CRR 
1 CIS 
1 MT 
1 CRC 
1 CRY 
1 CRW 

1 CRX 
1 CRY 
1 CRZ 

1 ORA 
1 COB 
1 CSC 
1 COD 
1 CSE 
1 CST 
1 C80 
1 Cfill 
1 CSI 
1 CSJ 
1 CSK 
1 CSL 
1 CSII 
1 CSN 
1 CSO 
1 CSP 
1 CSQ 
1 CSR 
1 CSS 
1 csT 
1 CS11 
1 CSV 
1 CSW 
1 CSIC 
1 CSY 
I CSZ 

1 CTA 
1 CTB 
1 CTC 
1 CTD 
1 CTF, 
1 CTF 
1 CYO 
I CTII 
1 (1TI 
1 CT.' 
1 CTK 

1 COS  Edward W. Liontiquizt, 28 Madison Ave ..Hartford, Cona. 
1 CUT  Robert A. Martin, 193 College St.  Lewiston, Me. 
1 COU Dexter B. Waterhouse, 193 College St...lewiston, Ma 
1 COY  Philip M. Houston, 58 Elm St  Bradford, Mast 
1 COW Russel E. Thomas, 105 Bellevue Ave  Newport, R. 1. 
1 COI  Kenneth G. Callahan, Cottage St  Sharon, Maas. 
1 CQY  Elmer Ralph aterrow, 208 Main St  Auburn, Mo. 
I CQZ  Claude H. Leroux, 74 Franklin St...New Britain, Cona, 

Winslow H. Pillsbury, 42 North St  Saco, Me. 
John Wm. Tischer, Jr., 6 Hawthorns Pl.. Milford, Cona. 
Emery L Neff, 400 Waverley O W Rd., Waltham, Mutt 
Chides M. Nash, 51 South St  Plainville, Mass. 
Edward H. Diggins, 35 Stone Ave...  Somerville, Mass. 
Frederick E. Allen, 21 Cross St  Brockton, Mass. 
F. L Curran, 96 North Bend St  Purtutket, R. I. 
IL W. Thomas, 674 Washington Ave, West Haven, Conn 
Stanley N. Read, 191 Alabama Ave...Providence, R. L 
Carl D. Hichborn, 11 Spring St.... ..... Ifouroft„ Me. 
Robert L Allen, 119 Derby St  New Haven, Conn. 
Bridgeporb High School  Bd 
George Parker Lawton, Tiverton 4 Corners, Tiverton, 

Co 
Tilveerton, Rl.'t. 

Reginald V. Person, 4 Committal' Ave.. Newport, R. I. 
Robert Warner, 1 Kennedy Rd  Cambridge, Maas. 
Donald W. King, 396 Walnut St  Springfield, 
Joupb Pascua'', 281 No. Main St  Aneotedlad; M ua.Cou 
Gordon R. Dailey, 65 Chatham St... .New Haven, doua. 
Henry R. Bartlett, 28 First St  Pittsfield, Mau. 
Leon A. Richardson, 7 Pleasant St—Farmington, N. R. 
George D. Littlefield, Main St  Searsport, »e. 
John Lee Pike, 28 Oak St  ...So. Portland, Ma. 
Jeffrey-Nichols Motor Co., 971 Commonwealth Ave., 

Boston, Mama 
Clarke Deaellier, 74 Clay St  Cambridge, Main 
George N. McNeil, 347 Linwood Ave  Newtonville, Main 
Richard M. Longley, 45 Grove St  Prtarbono, N. B. 

John T. Cole, 186 Perkins St  Somerville, Mass. 
Therndlke B. Bliss, 312 Maple St  Danvers, Mau. 
Fred. B. Robbins, 91 West Baltimore St , Lynn, Mass. 
C. M. Javelin, 976 Connecticut Ave., Bridgeport, Conn. 
Edward G. Howe, 409 So. Union St... . Burlington, Vt. 
John H. Ellison, 32 Bow 8t  Somerville, Mass. 
Turner W. Learned, 144 Veranda St  Portland, ne. 
Wilfred J. Peltier, 40 Austin St  Cambridge, Mass. 
Lloyd G. Manchester, 58 Spencer St  Masted, Conn 
Adrien Roy, 215 Blake St  Lewiston, Me 
Lloyd A. Blanchard, 248 N. Main St...Springfield, Mass. 
I. B. Woundy, 16 Railroad ace   
Winthrop Martin, 15 Montgomery Ave... Somerville, Mese. 
William J. Bentley, 3546 Washington St... Boston, Maw 
Vernon A. Luce, 25 Canby St   

New Holyoke, 

Coon. 

Charles J. Modri, 1927 8eaview Ave. .. Bridgeport, Cona. 
Terrance J. Lomax, Jr., 74 Conant St. . Fall River, Mass 
Harold S. Pike. 18 Masson 8t  West Mystic Conn 
Glen A. Hall   . Boecawen, N. B. 
Edward Ellis, 147 Harold St  Roxteu?, Mus. 
Carl B. Curtice, 83 Kaposia St  Auburndale, Mass. 
Gerald C. Goody, Sewall's Hill  York Village, Me. 
Chester F. Scott, 29 Alice Ave  Woonsocket, R. I. 
Raymond O. Mortensen, 171 Cherry St .. . Malden, Mus. 
George H. Rodick, 36 Elsner Ave  So. Portland, Me. 
John B. Russell, Jr., 33 Newcastle Rd.. . Brighton, Maas. 

Thomism H. Eamee, 11 Chapel Bt., West Somerville, Mus. 
Edward I. Phillips, 12 Ward Pl  West Haven, Conn. 
Metal!' H. Johnson, 104 Johnson Ave —Winthrop, Maas. 
Robert O. Scofield, 95 North, St  Stamford, Conn. 
Hollis Bradbury, 115 Whitney St  Auburn, Me. 
Walter W. Taylor, 50 Clifford St  Taunton, Mass. 
Raymond A. Harris, 66 Prospect Ave  Norwood, Maas. 
Everett J. Coulson, 54 Franklin St  Whitman, Mass. 
Frederick A. Ella, Jr., 2 Mott Ave  Norwalk, Conn 
George C. Barney, 524 Goebel St  Berlin, N. 12 
Carl B. Newman, 15 Proctor St.. .. ... Worcester, Mau 

2 CAL  Standard Electric Co. (H. LW/Lasky, Opr.), 
41 South Orange Ave., Newark, N. J. 

2 CAM August Harms, 210 Church St.... ..... Freeport, N. 
2 CAN  John Johnson, 149 Robinson Ave... .... Newburg. N. Y 
2 CAO  Not assigned. 
2 CAP  J. B. Ferguson, Ship Owners' Radio Sen., Inc., 

80 Washington St., New York Cite 
2 CAQ  C. M. Sherwood, Ship Owners' Radio Sen., Inc., 

724 Carroll St., Brooklyn, N. Y. 
2 CAR  Louis F. Gray, Ship Owners' Radio Sen., Inc., 

60 Burgess Pl., Passaic, N. J 
2 CAS  Charles E. Mapa, Ship Owners' Radio Sen., Inc., 

178 Woodworth Ave., Yonkers, N. Y. 
2 CAT  R. J. Ketcham, Ship Owners' Radio Berl., Inc.. 

1098 Woodycreet Ave., New York City. 
2 CAL1  W. J. Roche, Ship Owners' Radio Sers., Inc., 

821 Tooter Ave., Brooklyn, N. Y. 
2 CAV  E.S.Guilford, Main St., P.O.Box 224, Farmingdale, N. J. 
2 CAW Wallace John Cronin, 123 Bruno St., Schenectady, N. Y. 
2 CAX  Leslie Cramer, 159 Nielson St....New Brunswick, N. 1 
2 CAY  Edwin O. Compton, 117 Branch Ave.. Red Bank, N. J. 
2 CAZ Henry Michalovich, 299 Francis Ave..Schenecterly, N. Y 

2 CBA 
2 CBS 

2 CRC 
2 CBI) 
2 CBE 
2 CBF 
2 CBG 
2 CRII 
2 CBI 
2 CBJ 
2 CBK 

2 CRL 
2 CR111 
2 CBN 
2 CB() 
2 CRP 
2 CBQ 
2 CFIR 
2 CBS 

Bertram S. Bickelhaupt, 376 E. 162nd St. Bronx, N. Y. 
Kenneth S. Coyle, Maple Ave., Box 234, R.F.D. No. 7, 

Alpheus, Schenectady, N. Y. 
Ambrose Adamski, 425 Cutler St... .Schenectady, N. Y 
Harold Payne, 1064 Mary St  Elizabeth, N. J. 
A. Edward Shuster, 510 Adams Ave...  Elizabeth, N. J: 
Herbert C. Tetley, 129 33rd   Brooklyn, N. Y. 
Montgomery Radford, 419 Warburton Ave.. Yonkers, N. Y 
Edward John Richter, 107 Conselyea St., Brooklyn, N. Y 
Alf. C. Stevens, 150 No. Terrace Ave..Mt. Vernon, N. Y. 
Henry A. Stalnken, 8916 10th Ave  Brooklyn, N. Y. 
Hudson City Radio Club (V. J. (Hither, Opr.), 

37 Sherman Ave., Jersey City, N. J 
Frederick Charles Meyer, 25 Oxford St., Montclair, N. J. 
Joseph Weiss, 230 East 87th St  New York City, 
H. M. Steele, 130 Columbus Ave., Rockville Centre, N. Y 
Frei Rosebury, 12 Fourth St  Weehawken, N. J. 
Cunard C. Hapberg..226 West lot Ave.. Roselle, N. J 
Daniel D. Schneewels, 3807 12th Ave. Brooklyn, N. Y 
Maurice J. Herald, 201 Avon Ave  Newark, N. J 
Stephen Reich, 263 Vermont fit— ..... .Brooklyn, N. Y. 
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2 CPA 
2 CDR 
2 CDC 

2 CPU 
2 CDS 
2 CDT 

2 CDC 
2 CDH 
2 CDI 
2 CDJ 

BEL 
BEM 
BEN 
BE0 
Bar 
BEG 
BER 
8E8 
BET 
ELM 
BEY 
BEW 
REX 
BEY 
BIZ 

BFA 
IFS 
BIC 
B111 
BIB 

11F0 
B1111 
EVI 
BIM 
BYE 

arm 
BIN 
EFO 

BIB 
EFS 
Brr 
BTU 
ITT 
arw 
STX 
Sri 
BIZ 

BOA 
•  BCB 

EGC 
BUD 
BOB 
EON 
BOO 
EGFI 
BOI 
BOJ 
BOX 
SOL 
RUM 
BON 
BOO 
BOP 
ROO 
BOB 
BOS 
BOT 
BOU 
RCM 
BOW 
BOX 

CBT  Fred Cost, 139 Main St  South River, N. J. 
CBU  John Oluck, 1709 Park Ave  New York City 
CBV  Orel D. Oafs, Jr., 16 Leo Pl  Newark, N. J. 
CBW  William F. Joho, 625 Adams Ave....Ellzabeth, N. J. 
CBX  J. E. Tribby, 29 Morning Star Rd. .Port Richmond, N. Y. 
CBY  William T. Baxter, 171 West 89th St  New York City 
CBZ  Hubert Marshall Taylor, 588 Highland Ave. Clifton, N. J. 

CCA  Isidore Spiegler, 870 Eut 175th St  Bronx, N. Y. 
CCB  James Hartrig, Jr., 458 First St  Brooklyn, N. Y. 
CCC  Frank Roll, 1529 Hoe Ave  Bronx, N. Y. 
CCD  Not amIgned. 
CCE  Electrical Industries Mfg. Co. (E. Condon, Opr.), 

222 80th St., Brooklyn, N. Y. 
CCF  Electrical Industries Mfg. CO. (E. Condon, Opr. ), 

326 W. 41st St., New York City 
CCO  Bruos G. Kirk  Oceauport, N. J. 
COI  Bury William Yonngdahl, 989 55th St.. Brooklyn, N.Y. 
CCI  Francis Gully, 54 Mackay Pl....  Brooklyn, N. Y. 
CCJ  Edgar Li Wilson, 224 Garden St  Hoboken, N. J. 
CCK  Victor Woodward, 370 West 116th St  .New York City 
CCL  Not assigned. 
CCU Bernard Henry Trilliums, 496 E. 138th St., Bronx, N. Y. 
CCN Fred. L Cummings, Jr., 238 Jeffrey Ave_ Jamaica, N. Y. 
CCO  Harry J. Broder, 28 Mittman Pl. ...Wed Orange, N. J. 
CCP Elizabeth Automobile Co. (F. Hanna, Om.). 

14-18 Weillhid Ave.. Elizabeth, N. J. 
CCQ  V. A. Bohman, 56 Prospect St...Long island City, N. Y. 
CCR  Robert A. Meier, Horton Ave  Lynbrook, N. Y. 
CC!!  William H. Muller, Jr., 444 47th St..  Brooklyn. N. Y. 
CCT Horatio D. W. McClure, 302 W. 79th St .. New York City 
CCU  Freak Barker, 159 Madison An  Clifton, N. J. 
CCW  Solomon Aegrtreich, 1469 Park ave  .New York CUT 
CCW Elmore J. Brower, 296 17th  .Newark, N. J. 
CCX  Charles A. laltman, 1000 Surf An..  . Brooklyn, N. Y. 
CCY  1. T. Kerrigan, 218 West Poet Rd., Mamaroneck, N. Y. 
CCZ  George H. Benjamin, R. F'. D. No. 8, Elizabeth Bt., 

Schenectl e. N. Y. 

George L. Winne, 10 Swan St  Schenectady, N. Y. 
Chu. Fred. Fuller, 516 Pleasant Et., Schenectady, N. Y. 
Polytechnic Institute (It R. Himno. Opr.), 

Burnell Sage Laboratory. Trot N. Y. 
Andrew Schneider, 216 Sixth Ave  Scheneetedg, N. Y. 
Ladle G. Vail, Vincent St   Orient, N. T. 
Thomas F. McGrath, Jr., 48 No Fairview Ave., 

'lemma's, Rockaway Beach, N. Y. 
Leland C. Wessel, 204 4th Ave  Schenectady, N. Y. 
Joel B. Ennis, Jr., Van Buren Ave  Castleton, N. T. 
Owego T. Parker, King» Highway  Middleton, N. Y. 
T. T. Jefferi, Schenectady Teachers Training School, 

Schenectady, N. Y. 

Robert O. Hartman, 103 Clifton Ace  Collingdale, Pa. 
Charlie A. elammin, 35 S. 9th St  Allentown, Pa. 
Ja me M. Suldington, 510 Oak Lane.. ..... Phila., Pa. 
D. Keller, Cor. Broad & Main Ste..Trimbauereville, Pa. 
Albert B. Cowell. 39 S. 12th St  Easton, Pa. 
E. Bruce, 731 Rock Creek Church Rd., Washington, D. C 
John A. Pool, 114 Montgomery Ave  Ardmore, Pa. 
Henry Lehmberg, 3832 N. Percy St  Phila., Pa. 
Merle Hilborn, 133 Slit St  .Phila, Pa. 
Cherie. H. Howson. Jr., 134 Walnut Ave  Wayne, Pa. 
John H. Rubles, 113 Rannymede Ave  Wayne, Pa. 
Clifford E. Oakley, 932 Riverside Ave... Trenton. N. J 
Frank V. Vogel, Third St  West Easton, Pa. 
Rollin Joao, 940 N. Iront fft.... ....... Reading, Pa. 
Harry J. MeWade, 28 Hillenet Rd  Watching, N. J. 

T. G. Borden, 1215 Newton St., N.E., Wuhington, D. C. 
Portsmouth Y.1LC.A., 925 High Ill  Portaanuth, Va. 
Henry V. Stoughton. 1907 Girard Ave  Phila., Pa. 
Edwin Miller, 4088 Loeut St  Phila., Pa. 
Clarence B. Limb  Profilt, Va. 
Lawrence Cubbsrlu, 80 Hudson St  Trenton, N. J. 
Caleb Phipps, 90 Hillside An  Ventnor, N. J. 
David Stretch, 201 Academy St  Trenton, N. J. 
Alfred J. Senito, 8 Ohio Ave  Atlantic City, N. J. 
Waitron M. Conlon, 251 W. Calder Sb  Phlla., Pa. 
Alfred H. Miller, 6439 Jeffenon St  .Phila., Pa. 
Ludo W. bliong, 143T swu m at  Phila., Pa. 
Henry P. Gilbert, Jr., 123 Emmet St ...Portsmouth, Va. 
Frank B. Uphoff, 1335 Kerbaugh St  .Phila., Ps. 
C. E. McFadden, Jr., 114 Jukeon St... Collingdale, Pa. 
Walter T. Pad. 3629 Ella Si  Phila., Pa. 
Nicholas C. Mi meos!, TIT So. 83rd St  Phila., Pa. 
Juline Bremen, 1959 Patton fit  .Phila., Pa. 
Frederick L. Myers, 234 Atlantic St... .Bridgeton, N. J. 
Harold I. Polhemus, 504 S. Main St..HIghtstown, N. J. 
M. G. McCoy, 19th é Atlantic Avee...LongPort, N. J. 
Rummell B. Ohl  Robesonia, Pa. 
J. J. Whelan. 8 S. Montpelier Ave..Atlantic City, N. J. 
Carl J. Weneinger ,3135 N. Front St  Phila., Pa. 
Norman R. Evans, R.F.D. No. 1  Glassboro, N. J. 
Roy Ward, 500 Morton St   .Ridley Park, Pa. 

Walter K. Hoffman, New St  lereemansburg, Pa. 
Harry W. Money, 5042 Ogden St  Phil*, Pa. 
Page W. Kille, Elm St  8 Westville, N. J. 
Samuel Spitler, IT Huntington St..Ratherford Hots, Pa. 
Norman Kramer, Main & Tioga Sts..Ratherford Hots, Pa. 
Earl E. Kline, 144 E. Philadelphia St... ... . York, Pa. 
Reuel E. Fiche, 320 W. York Ave  York. Pa. 
Richard Bullard, 310 N. West St  York, Pa. 
George Stevens, 140 Paris St.. ..... Sea Isle City, N. J. 
Isaac E. Brandt, 823 Walnut St  Lebanon, Pa. 
Paul S. Fox, Cor. 6th & last Sta....Weat lutos, Pa. 
Theodore G. Koren  Denville, N. J. 
Louis I,. Scribner  Earleysville, Va. 
Alfred Matthews, Jr., 210 8th St., West Cape May, N. J. 
Howard Adams, Jr  Jessup, Md. 
Norman M. Brooks, 9 Payette St  Staunton, Va. 
Rowell H. Willey, 887 E. State St  Trenton, N. J. 
Past A. Sweeney, 40 Lincoln St  Hampton, Va. 
John P. Hyde  Bristown, Va. 
C. S. Risley, Rumson & Ventant Ares., Atlantic City, N. J. 
Maurice W. Sloan, Jr., 23rd Ave  Longport, N. J. 
Percy O. Clint, 20 Front St  Cumberland, Md. 
Stuart M. Barnette, 203 N. State St  Dover, Del. 
Leonard 8. Jones, 333 Locust St  Hampton. Va. 

CDK 
CDL 
CDM 
CDN 

CDO 
CUP 
CDC 
CDR 
CDS 
CDT 
CPU 
CDV 

CDW 
CDX 
CUY 
CDZ 

CEA 
CEB 

CEC 
CED 
CIE 
CRT 
CEG 
C1FH 
CEI 
CEJ 
CEK 
GIL 
CRIS 
GIN 
CEO 
CEP 

CIl 
CEQ 

CIA 
CET 
CHU 
CET 
C611 
CEX 
CRY 
CICZ 

CIA 
CPS 
CFC 
CFI) 
CFE 

BOY 
BUE 

BRA 
BAB 
BHC 
BIM 
BICE 
BUT 
BUG 
BICH 
Bill 
1311.1 
EEC 
BHL 
BUM 
ERN 
SHO 
BHP 
31103 
BHR 
BBS 
BHT 
BIM 
IRV 
BHW 
1111X 
'BY 
IRE 

BIA 
BIB 
BIC 
BID 
BIE 
BIF 
BIG 
Bill 
311 
BIJ 
IIIK 
BIL 
1IM 
BIN 
BIO 
RIP 
BIG 
BIR 
EIS 
BIT 
BIU 
SIV 
EIW 
'IX 
BIT 
BIZ 

BJA 
11JR 
BJC 
BID 
BIB 
BJF 
FUG 
BJH 
B.11 
BIT 

Walton E. Truran, 33 Lincoln Terr  Yonkers, N. Y. 
Philip W. Ramig, Jr., 289 19th St  Brooklyn, N. Y. 
Charles Hurd, b8 Clairmont Ave   . Verona, N. J. 
Adolph! Academy (R. Burham & W. M  Perry, Oprs. ), 

282 Lafayette Ave., Brooklyn, N. Y. 
H. J. Preble, Morgan Ordnance Dept., So. Amboy, N. J. 
Jacob H. Mason, 1801 Bedford Ave  Brooklyn. N. Y. 
Chu. T. Boynton, 129 Engle St  Englewood, N. J. 
Milton E. Waiker, Jr., 121 Johnson Ave., Newark, N. J. 
Chester R. Underhill, 35 Hillside Ave. .Montclair, N. J. 
Joseph M. McInturtf, 428 Greene Ave.. .Brooklyn. N. Y. 
Theodore Belt& 330 Parkhill Ave  Yonkers, N. Y. 
New Jersey Radio Supply Co. (J. Prengle, Opr. ), 

324 Harrison Ave., Harrison, N. J. 
Robert Greenberg, 420 Hillside Ave  Jamaica, N. Y. 
Wm. Hotine, 72 Laurence St  .Flushing, N. Y. 
George Solomon, 9 West 31st St  Bayonne, N. J. 
John R. Meagher, 343 E. 195th St  New York City 

II. Heckert, 10772 Greenwood Ave., Richmond Hill, N. Y. 
Nissan Radio League (J. M. Joyce, Opr.), 

Lincoln and Jay Ste., Freeport, N. Y. 
Benjamin F. Orange, 922 Leggett Ave  New York City 
Gustav) F Shorey, Apaquoge Rd... .Easthampton. N. Y. 
Walter H. Bostwick, 1334 Putnam Ave..Plaintleld, N. J. 
Edward Koffman, 118 Cedar Ave  Newark, N. J. 
Howard A. Chinn. 210 W. 102nd St.....N m York City 
Percy B. Willis, 1/32 Melville St  ..New York City 
Robert Kraus, Fish Ave, north of Pelham Pkway, N. Y. 
C. W. Woodford, 34 Washington Ave., Cedarburst, N. Y. 
r/lbert H. Robert. Jr., 78 Washington Ave., Cohoes, N. Y. 
Harry Milton Harvey, 817 Crane St., Schenectady, N. Y. 
Sanford L. Hirschberg, 572 Morris ISL....Albany, N. Y. 
Sherman Dennis, Jr.. 105 Broadway. Long Branch, N. J. 
John H. Cornwall, Barkers Point, Ft. Washington, N. Y. 
Cheater C. Lloyd, 135 12th St  Troy. N. Y. 
Sanford D. Ashford, 128 Branch Ave....Red Bank, N. J. 
Clarence B. Smith, 610 St. Marks Ave. Westfield. N. J. 
Fred J. Roach, 8044 Kings Bridge Ave , New York City 

LaForge, 421 72nd St   . Brooklyn, N. Y. 
John Rippe. 432 Bainbridge St  Brooklyn. N. Y. 
Jack Pascal, 85 Sherman Ave  Tompkinsville. N. Y. 
John B. May, 28 W. 6th St   .Bayonne, N. J. 
Charles rem, 310 W. 123rd St  New York City 
H. 0. Clesswein, 221 Sherman Ave....Roulle Pk., N. J. 
George Baumann, 456 4th St  Hoboken, N. J. 

Clarence A. ¡Ceiling, 205 bildwood St.  Brooklyn, N. Y. 
Floyd M. Wiese, 545 Muriel  .. Elizabeth, N. J. 
Gustave Nacciarone, 271 Union St  Brooklyn, N. Y. 
Warner Cosgrove  Upper Monntrale, N. J. 
George W. Korper, 639 Z. 18th St  Brooklyn, N. Y. 

Third District 
Paul T. Flutings,. E. 27 Bldg  Camp Meade, Md. 
C. M Gilbert, 3rd, 850 Haddon Ave—Collingswood, N J 

Harold G. Crete, 822 Broad St   .Collingdale, Pa. 
Jack Alter, 2739 N. 5th St  Phila., Pa. 
Wm. H. Reith, 4913 Ogden St  Phila., Pa. 
John A. Bullock, Jr., Post Rd   Trainer, Pa. 
John E. Phillips, 911 Market St  Marcus Hook, Pa. 
Charles Hutchinson, 1128 Tree St  .Phlla., Pa. 
Wm. P. Walter, 1938 E. Chelten Ave  Phila., Pa. 
Abraham R. Libby, 2735 ri m St  Phila., Pa. 
Ray H. Zeigler, 1115 State St  Harrisburg, Pa. 
Albert .I. Hasson, Box No. 1  Green Lane, Pa. 
R. Strayer, B.F.D. No. 6, Simile's' Ave., Bridgeton. N. J. 
Fred T. Bradley, Bt. George Ave  Crozet, Va. 
H. H. Waesche, 6106 4th St., NW., Wuhington, D. C. 
Earl W. Preston, 38 High St  Trenton, N. J. 
H. P. Bryant, 304 Rittenboue St. —Washington, D. C. 8 BKA 
Robert F. Gerbriek, 2118 Hicks It  Phila., Pa. 8 BKB 
Norman J. McCabe, 118 Powell St  Gloucester, N. .1. 8 SEC 
Alfred L Elliott, 2f Summit, Ave...N Plainfield, N. J. S BKD 
Peter T. Perdue, 118 Delaware St  Salem, Va. 8 BEE 
Wilson T. MeManen, 8122 Mugu,' St  Phila., Pa, 3 BKF 
Frank Mash°, Charlie St  Oak View, Pa, 8 BKO 
R. E. Banker, 300 1 1th St., N.E.  Washington, D. C. 3 BKH 
George E. Owens, 430 39th St  West Phila., Pa. 3 BKI 
Arthur F. Ruff, ill Ingleside An  Catonsville, Md. 3 SKJ 
James N. Williams, 2321 Hanover St.  .Richmond, Va. 3 BEE 
Edward Weals, Jr., 4941 N. Second St. ..Phila., Pa. 3 BEL 

3 BKH 
John H. Wild. Box 605, State St  Newtown, Pa. 3 BKN 
Maurice H. Gri mm  Neshanic, N. J. 3 REO 
Charles K. Krause, 1912 Market St.  Harrisburg, Pa. 3 BKP 
Libby L (hove!  Brooke, Pa. 3 BICII 
George J. Gross, 918 E. North Ave  Baltimore, Md. 
John C. Holtby, 39 Lincoln St  Lansdowne, Pa. 3 BER 
John Hays, Jr., West High St  Carlisle, Pa. 3 BES 
H. Wilbur Brown, 5203 N. 11th St  .Phila. Pa. 3 BKT 
Albert Bowen, 625 Z. Chestnut St  York, Pa. 3 BKU 
Walter R. Suden, 201 E. Franklin St. .Richmond, Va. 3 BKV 
Clayton A. Smith, 88 S. Bridge St ....flomenWe, N. J. 3 BICW 
John E. Keene, 128 Wal nut St  Mount Clare, Pa. 3 BKX 
Harry N. (1 Kline, 2916 N. 18th St  .Phis., Pa. 3 BEY 
Cowls R. Rodin, 1731 N. 21st St 
Edward Pole, 51 Z. Randall St  Baltimore, Md. 
Penn. Military College, East 14th St  Chester, Pa. 3 BLA 
John E. Armstrong, 5456 Delancey St  Phila., Pa. 3 BLR 
Ilwood L Clemmer, 842 Haws Ave  Norristown, Pa. 3 BLC 
Arthur Lovett, 412 Bank St  Cape May ,N J 3 BLD 
Samuel E. Frain', Jr., 802 N. Duke St  Lancaster, Pa. 3 BLE 
Otis Minnick, 41 Fairview Ave  Cumberland, Md. 3 BLF 
Elwood Cementer, 820 Elm St  Reading, Pa. 3 BLC1 
Henry K. Kennel, 2928 N. Warnock St  Phila., Pa. 3 BCH 
Earl W. Turlow, 238 N. Mulberry St....Lancaster, Pa. 3 BLI 
Francis E. Maddox, 106 Church Ave  Roanoke, Va. 3 ELI 
Henri O. Omwake, 440 College Ave  Lancaster, Pa. 3 BLK 

Bayard P. Fonda  Sudbrook Park, Md. S BM, 
John P. M. Has,, 1538 W. Lanvale Mt ..Baltimore, Md. S BCH 
Roy C. Pelham. 1224 Harrison St  Phila., Pa. 3 BLN 
John H. Ltmnemann, 2950 Germantown Ave Philta., Pa. 3 BLO 
Shirley B. Knapp, &tee med Amens!  Edgewood, Md. 3 BLP 
J. E. Crowley, 25 S. California St ..Atlantie City, N. J. 3 BLQ 
Elmer Bishop, 2410 N. 18th St  Phila., Pa. 3 BLR 
Benjamin Bartolet, 241, 2112 Columbia Ave.  Phi la., Pa. 3 BLS 
Orion (i. Albert, 681 Preston St  Phila., Pa. 3 BLT 
Milton Mona 229 N. Broad St  Trenton, N. J. 3 BLU 

2 CFF 
2 CFO 
2 CPU 
2 cn 
2 CFJ 
2 UK 
2 cn 
2 CTM 
2 CFN 
2 CFO 
2 CFP 
2 CFQ 
2 CFR 
2 CFS 
2 CFT 
2 CFU 
CFV 
CF1V 
CrX 
Crf 
crz 

MIA 
COB 
COC 
COD 
COI 
COlf 
COO 
COR 
COI 
CCU 
COX 
COL 
COY 
CON 
COO 
COP 
COO 
COR 
CGS 
CGT 
CGU 
CGV 
COW 
COX 
COY 
COZ 

CHA 
CHE 
CRC 

3 BJK 
3 BJL 
3 Sal 
3 BJN 
3 SJO 
3 LIP 
3 BJQ 
3 RJR 
3 BM 
3 BJT 
3 &JU 
BJV 

3 BJW 
BJI 

3 BJY 
3 BJZ 

 Phila.. Pa. 3 BKZ 

R. W. Lindstrom, 118 33d St.Woodellffe-on-Hudson, N. J. 
Oswald F. Judie!, 10941 109th St..Woodharen, N. Y. 
Charles G. Rosewaid, 93 Flatbush Ave..  Brooklyn, N. Y. 
Elwood K. Morse, 21 Union PI  Yonkers, N. Y. 
Mark Rothkopf, 35 W. 114th St  New York City 
W. M. Bishop, R.F.D. No. 7, Alphas, Schenectady,N. Y. 
Ray Hoyt  (gondola, N. J. 
Lee A. Durfee, 344 Hegeman St  Schenectady, N. Y. 
Grant N. Colket, 8 Mercer St  Albany, N. Y. 
Martin Bender, 2208 7th Ave  .New York City 
Max S. Shuleinger, 902 Myrtle Ave _ _Brooklyn, N. Y. 
Arthur Williams, 13 South Arlington Ase. Orange, N. J. 
Samuel Schneider, 1030 Hoe Ave  Bronx, N. Y. 
Edward Barth, 49 Woodbine St.... ..... BrooklYn, N. Y. 
Livingston Swentzel, 49 Slocum Pl...Loug Branch, N. J. 
Albert J. Watson, 84 Romaine Ave... .Jersey City, N. J. 
David M. Waters, 15 Astor Pl  Jenny City, N. J 
Alfred Feldman, 1365 Clay Ave  New York City 
Arthur W. Pfaff, 525 First St  Westfield, N. J 
Robert M. Wright, 1521 Central Ave  Westlield, N. J. 
Samuel R. Goodwin, 1920 Anthony Ave New York City 

C. F. Nelson, 33 Castleton Ave. ... Tompkinsville, N. Y. 
Edward H. Takey, 193 Park St  Ridgefield. N. J. 
George Rotkowita, roo W. 118th St  New York City 
Clarence Deim   Water Mill, N. Y 
R. Martin Kessler, Casale Heights Ave., Up. Nyack, N. Y. 
Mohr B. 11211son. 41 Wallace St  Freeport, N. Y. 
Harry J. IleCollam, 130 Second Ave. .Loir Branch, N. J. 
Mahlon Brush, 45 Nne Ave  Albany, N. Y. 
Elmer S. Carter, 922 Crane St  Schenectady, N. Y. 
Prank Damask!, Jr., 614 Blaine St., Schenectady. N. Y. 
C. 1. Goodwin, 18 Mt. Hermon Way, Ouse Grove, N. J. 
Cherie' Loan ()harslet, 62 Third Ave Scheneetady, N. Y. 
G. S. Hannell, R.F.D. No. 1, Shore Rd., Colonie, N. Y. 
William Bryan, Jr., 348 So. Lincoln Ave., liberen, N. J. 
Samuel C. Morrell, Raritan Arsenal  Metuchen, N. J. 
Leda P. Keating. 61 William St  Belleville, N. J. 
Herbert G. Heuer, 392 Saint Ave  Lug Branch, N. J 
Robert Shun, Jr., Box 313  Park Ridge, N. J 
Max J. Weiner, Cor. Elm & Grove Ina, I. Paterson, N. J 
Fred. M. Marshall, 607 McNeil Ave., Hempstead, N. Y 
Gustave J. Ulrich, 448 But 145th St. ..New York City 
Isidore M. Argush, 59 Eldorado Pl... .Weehawken, N. J. 
Harold K. Cadmus, R.F.D. No. 1  Haekensack, N. J. 
Simon Kahn, 941 St. John Ave  Bronx, N. 1 
Joseph Lyman, 34 Remsen St  Brooklyn, N. Y. 
GOO, E. Witham. 126 86th flt  Brookins, N. Y 

F. C. Brockman, 81 Robinson St  Schenectady, N. Y 
Getups Brauer, 9 Cottage Pi  Inglewood, N. J 
Harold Johnson, 630 McLean Ave  Yonkers, N. Y 

James W. Burn, 203 W. 24th St.... ..... Chuter, ta 
Horning, 255 N. Main St  Telford. Pa 

Howard B. Allen, Jr., 63 B. Ilortter St  Phila., Pa 
John F. Flrehr, 104 Sniquhanna St., W  Phila., Pa. 
Leroy Ritter, 2415 S. Sartain St  Phila., Pa 
William B. Atmore   Clemanton, N. J 
George L Cook  Woodmont, Pa. 
Arthur K. Ransom    Rehoboth Beach, Del. 
F. L Steinbright, 1136 Stanbridge St. —Norristown. Pa. 
John B. Dicke!, 710 East End Ave... ... . Lancaster, Pa. 
Floris C. Van Reuth, 5210 Harford Rd., Baltimore, Md. 
Wm. H. Field, 109 W. Mulberry Bt., Pleasantville. N. J. 
H. O. Bixby, Lieut. C.A.C.., Sherwood Inn., 81.111101roe. Va. 
John R. Reiner, 704 Rut End Ave  Lancaster, Pa. 
Robert J. Littler, 5856 Windsor St  .Phila., Pa. 
Merrill W. Darcey, 4843 Wisconsin Ave., Wash., D. C 

Maj. J. H. Clinton, 124 N. Iowa Ave., Atlantic Cit7.11. J. 
George Selzer, Jr., 51 Colonial Bt.  Trenton, N. J 
H. W. Yates, 920 0 St., &W.  Washington, D. C. 
A. P. Demme'', Jr., 70 Eastern Ave Somerville, N. J 
Ferdinand A. Berger, 53 Lewis Ave  E. Lansdowne, Pa. 
R. E. Pulaski, 1034 Liberty St  Camden. N..1 
Charted K. Bream, 504 W. Atlantic Ave  Andabon, N. J. 
Samuel Gross, 1227 Seventh St  Phila., Pa. 

Wash., D. C. Richard B. Halpenny, 165 V St., N.1 
John A. Mills, 421 Walnut St  Lebanon, Pa. 
John H. Arthur, 16 Main 8t  Millville, N. J 
Kenneth L Blarney, 403 W. North Ave  York, Pa. 
Virgil M. D. Marcy, 2447 Westfield Ave. Candes, N. J. 
William P. Wilson, 702 N. Queen St....Lancaster, Pa. 
Charles E. Ranch, 941 Cumberland St ....Lebtnon, Pa. 
John C. Bacons, 1112 Daly St  Phila., Pa. 
Haverford Township High Sebos! Radio Club, 

Eagle Road, Oakmont, Pa. 
William J. Duffy, Villaneva Cullen  M anors, Pa. 
James Doyle, 112 Walker Ave  Twoson, Md. 
D. B. Johannes, 6125 Georgia An.. KW., Wash., D. C. 
Robert W. Andrews, 1749 Park Rd  Wash., D. C. 
John P. Miller, 216 8. 10th 8t  .Phila, Pa. 
Bremner H. Marshall, 3383 18th Bt., N.W., Wash, D. C. 
William A. T. Overstreet, 146 W. Main St—Salem, Va. 
Lloyd M. Knoll, 8120 Carpenter St  .PhUa., Pa. 
Kenneth Parks, 121 York St  Bridgeton, N. J. 

Raymond O. Riffle, Frederick St....  Pittletown, Pa. 
Elwood C. Botte, 231 N. 4th St  Reading, Pa. 
Floyd J. Rice, 1519 Shipman St  Bethlehem, Pa. 
Clarence P. Holsopple, 27 Main St  Quakertown, Pa. 
?Mutt W. Hilderth, 107 Pine St  Bridgeton. N. J. 
C. Russ Hofmann, 202 Addison St  Richmond, Va 
Thomas S. McCaleb, 717 Redgate Ave  Norfolk, Va. 
William D. Pratt, 1901 12th St  Phila., Pa. 
Charles H. Rees, 2122 N. Cher St  Phila., Pa 
.1 C. Schwartz, 1837 E. Lafayette Ave., Batt imore, Md 
Haddonfield High School, Lincoln & Chestnut Sts., 

Haddonfield, N. J 
John H. Shepherd, Jr., 2252 N. Lambert St., Phila., Pa 
Anthony S. Bilotta, 1418 Ellsworth St  Phila., Pa 
Philip Shapiro, 2800 S. Jessup St  Phila., Pa 
William Oimpel, 1515 Ritner St  Phila., Pa 
Donald E. Wilbur, 728 Delaware Ave... .Bethlehem, Pa 
Harold Treloar   Cornwall, Pa 
Earl W. Denude, 2708 S. 10th St  .Phila., Pa. 
Gaetano A. P. DiMeo, 1544 McKean St  Phila., Pa. 
John McLaughlin. 2953 Boudinot St  Phila., Pa. 
Lyman D. Warner, 10 Millbrook Ave  Haverford, Pa, 



102  T H E  W I R E L ESS  A G E  MAY, 1922 

3 BLV 
3 BLW 
3 BLX 
3 BLY 
3 BLZ 

3 BMA 
3 BMB 
3 BMC 
BAID 

3 BM& 
3 BM? 
3 BMG 
3 13511I 
1 BM! 
3 BIG 
3 BMK 
i BAIL 
3 BMA1 
3 BUN 
3 BMO 
3 BMP 
BMQ 

3 BUR 
3 B9113 
I BliT 
3 BMU 
3 BAIV 
3 BMW 
3 BMX 
1 WAY 
3 BSIZ 

3 BNA 
3 BNB 
3 BNC 
3 BND 
3 BNB 

Peter A. DeLuck, 219 W. 8th St  Wilmington, Del. 3 BNF 
Clarence A. Addis, 233 W. Pine Ave.... Wildwood„ N. J. 3 IMO 
Fred T. Baker, 802 Winston Ave  Baltimore, Md. 3 BNH 
Harold R. David, 856 Linden Ave  York, Pa. 3 BNI 
Franklyn J. Wolff, 800 Ingham Ave  Trenton, N. .1. 3 BNJ 

3 BNK 
Leonard Mayers, 3809 Hollybeach Ave...Wildwood. N. J. 3 BNL 
Alton R. Bowen, 15 Grammar St....Pleasantville, N. J. 3 BMW 
Herbert N. Laird, 233 N. Broad St  Trenton, Is J. 3 BNN 
Paul Gephart, 121 Gar St.  Phoenixville, Pa. S BNO 
Arnold Goldberger, 1842 17th St  Phila., Pa. 3 BNP 
William Morrison, 2884 Amber Bt  Phila., Pa. 3 BNQ 
C. P. Burt, Cor. 2d & Poplar Sts  Moorestown, Pa. 3 BNR 
Ervin Seltzer, 1857 N. 17th St  .Phila., Pa. 3 BNS 
Karl F. Klingelboeffer, 916 Belmont Ave. —.Phila., Pa. 3 BNT 
Geo. B. Lenhert, Jr., 4013 Spring Garden St., Phila., Pa. 3 BNU 
Claude V. Lyon, 5308 Haverford Ave  Phila., Pa. 3 BNV 
A. LaMont Burst, 3730 35th St. .. ... Mt. Rainier, Md. 3 BNW 
Donovan Geyer, 112 8th St  Reading, Pa. 3 BNX 
Raymond J. Carr, 817 Union Ave ..... ...Petersburg, Va. 3 BNY 
G. T. Phillips, Jr., 210 Goodwood Gardens, Baltimore, Md. 3 BNZ 
John J. Guinan. 2303 Thompson St  l'hila., Pa. 
Jeme H. Naylor, Erial Rd  Clemanton, N. J. 3 BOA 
Andrew J. number, 1855 N. 28th St  .Phila.. Pa. 3 BOB 
George F. Hall, 133 E. Gorges Lane  Phila., Pa, 3 BOG 
Harold B. Stott, 4325 Otter St  W Phila., Pa. 3 BUD 
James W. Bayless 239 Hook Rd  Sharon Hill, Pa. 
Clarence I. Chapman, 1810 Waverly St  Phila., Pa, 
Frank J. Holzheimer, 5167 Ogden St  Phila., Pa, 
Joseph H. Mallon, 143 Gorges Lane  .Phila., Pa. 
Clifford Bates 928 Pearl St  Camden, N. J. 
Gilbert Knapp. Jr., 948 Linden St..  Camden, N. J. 

Frederick Teal, 5327 Parrish St  Phila., Pa. 
Ernest Waterhouse, 4924 Fairhill St  Phila., Pa. 
William A. Bramhall, 2102 H St., N.W...Wash., D. C. 
Charles R. Roue, 648 Lexington P1  Wash, D. C. 
Henry Kroskln, 1044 Highland Ave..  Norfolk, Va. 

3 BOE 
3 BOF 
3 BOG 
3 SOH 
3 BOI 
3 BOJ 
3 BOK 
3 BOL 
3 ROM 
3 BON 
3 BOO 
3 BOP 

AA  IN. M. Nelm di  Keruersville. N. C. 4 CU 
AB  W. A. French, Ji, 107 3. 4th St _ Wilmington, N. C. 4 CV 
AC Loe smith, 429 Main St  Reidsville, N. C. 4 CW 
Al)  11. A. Saeger  Anions, Fla, 4 CI 
AI':  W. Y. Andrews   .Indiana Spring; Jackson, Ga, 4 CY 
AV  Hi *ads Wireless Instrument Co., 47-49 Zillicoa lit,  4 CZ 

Asheville, N. C. 
AG  W. B. Pope, 197 Dearing St  Athens, ab. 4 DA 
AN  H. Broden, 1304 Myrtle Ave  Jacksonville, Ma, 4 DB 
Al  IL B. Blu m, 49 W. 12th St  Atlanta, Ga. 4 DC 
AJ  Ii. P. Moras, 525 B. 2nd St  Jacksonville, Fla. 4 DD 
AL  A. B. Whittaker, Jr., 221 E. 10th St ....Atlanta, Ga. 4 DE 
AL  C. W. Clodfelter, 42 South Pleasant St.,  4 DP 

Winiton-Salem, N. C. 4 DO 
AM  J. C. Davis, 76 Metcalf 8t   New Bern, N. C. 4 DI! 
AN  & L. Rogers, W. Jefferson 8t  Boston, Oa. 4 DI 
AO  IL I.. Rim, 1702 L Duval St.. ..... Jacksonville, Fla. 4 DJ 
AP  W. E. Dobbins, Jr., 1020 E. North Ave... .Atlanta, Oa. 4 UK 
AQ  P. 8. Poster, 16 Oak Park Rd  Asheville, N. C. 4 DL 
AR  T. P. Mathewson, 310 Main St..  Reidsville, N. C. 4 DM 
AS  R.E.Cargill, Lamont St., Log Cabin Heights, Macon, 01. 4 ON 
AT  J. L. Cruse, 1045 Eaton St  Key West, Fla, 4 DO 
AU  Wm. A. Ward, Jr., 87 Forrest Ave  Atlanta, Ga. 4 DP 
AV  C. B. Thompson, 109 26th St  Columbus, Ga. 4 DQ 
AW  R. M. Robbins, 410 N. Oliver St.. West Palm Beach, Fla, 4 DR 
AX  R. B. Flowers, 302 Spring St  Atlanta, Ga. 4 DS 
AY  L. Rucker, 45 W. 1 1th St   Atlanta, Ga. 4 D1' 
AZ  P. C. Bange, 29 Albemarle Ave  Atlanta, Ga. 4 DU 

4 DV 
BA  C. W. Corless, Jr., 202 Ridley Ave . ... . . Lagrange, Ga. 4 DW 
BB  L H. Mummer, 1805 Jenkins St  Augusta, Oa. 
BC  B.  Ohlbaber, Oliver St  West Palm Beach, Fla. 4 DX 
BD  E. S. Bullock, 307 N. 4th St  Wilmington, N. C. 4 DY 
BE  C. A. Roethlinger, 214 Campbell St Wilmington, N. C. 4 DZ 
BF  L. W. McClung, 1601 Bonnivista — St. Petersburg, lia. 
BO  E. Man. 51 Elisabeth St   Atlanta, Ga. 4 EA 
MI  11. Martin, 915 7th St   Miami, Fla, 4 EB 
BI  W. Brown, 214 7th St  Miami, Fla. 4 EC 
BJ  G. R. Terry, 1912 Barnard St  Savannah, Ga. 4 ED 
BK  G. Pierce Rankin, 155 Boulevard Ave  Macon, Ga. 4 EE 
BL  J. C. Cooper, Jr., Ortega Blvd  Ortega, Fla. 4 EF 
BM  D. B. Day, 228 Spring St..  Winston-Salem, N. C. 4 Ell 
BN  F. W. York, Clover St—. .  Winston-Salem, N. C. 4 EH 
BO  M. Fernandes, P. 0, Box No. 201  Key West, f1..  4 El 
BP  M. D. Clark, 1924 Swift St... . ..... Jacksonville, Fla. 4 EJ 
BQ  G. L. Hight, 200 E. 9th St  Rome, Ga. 4 EK 
BR  S. Miehler  Biscayne, Fla. 4 EL 
BS  W. E. Wood, 1711 let Ave. N. E.  Miami, Fla. 4 EM 
BT  D. Hightower, 267 Marietta St  Atlanta. Ga. 4 EN 
81.1  0. B. King, 101 Post St  Jacksonville, Fla, 4 SO 
BV  J. P. Pretlow. 321 8. 3r<1 St  Wilmington, N. C. 4 El' 
SW  Wm. M. Sampler, 209 Beech Ave  Macon, Os. 4 FP 
BX  0. fr. Smith, 107 N. 0th St  Wilmington, N. C. 4 ER 

_ BY  J. E. Hodge, 911 Abercorn  Savannah, Ga. 4 ES 
4 BZ  B. W. Penning, 50 Whiteford An  Atlanta, Cia, 4 ET 

4 MI 
4 CA  G. D. Humphrey, 402 N. 4th St  Wilmington, N. C. 4 EV 
4 CB  J. B. Walker, Jacksonville A Florida Ayes., Tampa, Fla. 4 KW 
4 CC  J. T. Morehead, 215 Eugene St  Greensboro, N. C. 4 EX 
4 CD  C. L. Piero, 221 W. Peachtree St  Atlanta, Ga. 4 KY 
4 CE F. L. Bunker, 505 Crescent Ave  Charlotte, N. C. 4 KZ 
4 CF  T. R. Guthrie, 45 B. 18th St ...... _Jacksonville, Fla. 
4 CO  LeRoy Edwards, 31 Prospect PI  Atlanta, Ga. 4 FA 
4 CH  J. C. Kellow. Route C   .Spring Glen, Fla, 4 FR 
4 CI  Holt Electric Utilities Co., 10 W. Bay AL,  4 FC 

Jacksonville, Fla. 4 FD 
4 CI  D. W. Moore, 242 25th St. N. E  Miami, Fla, 4 FE 
4 CE Wm. E. Lineback, Jr., 848 Piedmont Ave.,  4 FP' 

Winston-Salem. N. C. 
4 CL  W. C. Roberts, 15 Oak St  Commerce. Ga. 4 PG 
4 CM  W. G. Demme, R. F. D.  Bewails Point, Fla.  4 FIT 
4 CN  W. II. Short, 78 W. North Ave  Atlanta, Ga. 4 Fi 
4 CO  R. M. Outland, 118 Adair St  Decatur, Ga. 4 0.1 
4 CP  P. C. Berallt, care ef Georgia Railway & Power Co.,  4 FK 

Atlanta, Ga. 4 FL 
4 CO  W. S. (Durk, 1418 E 7th St  Charlotte, N. C. 4 FM 
4 CR W. Met. Davis, 1016 Market St  Wilmington, N. C. 4 FN 
4 CS  I. Y. Davis, 18th & Lake Blvd  St. Petersburg, Fla. 4 Fr) 
4 CT  M. H. Gaston. 507 Covington St  ..... Jar-loran. Oa.  4 r.P 

Herbert W. Squires  Fort Monroe, Va. 
Arthur E. Poorman, 168 Second St  High:mire, Pa. 
Clifford C. Baker  Quakertown, Pa. 
Ernest II Kimball, Box No. 147  Branchville, N. J. 
Willie R. Graves, 103 S. Dover St., Atlantic City, N. J. 
C. Bernard Keinard, 373 Second Ave_ Phoenixville, Pa. 
John W. Fullmer, 130 S. 10th St  ..... Easton, Pa. 
Robert M. Kasey, 322 Main St  Salem, Va. 
Eugene Boneless, 3002 Broad St... ..... Richmond, Va. 
Jean I. Tower, 35 E. State St  Trenton, N. J. 
E. Limiter Fait, 343 High St ..... _ _Pottstown, Pa. 
Warren G. Armstrong, 333 High St  Pottstown, Pa. 
Elmer Middleton, Jr., 40 West End Ave  Trenton, N. J. 
Philip S. Klein, 548 W. James St  Lancaster, Pa. 
Asher E. Dennis, 1314 Ferry St  Easton, Pa. 
Oscar A. Hiskey, 22 W. Fairview St-- .Bethlehem, Pa. 
William II. Clark, 238 Speedwell Ave.. Morristown, N. J. 
John E. Rawlinson, 244 Water St  York, Pa. 
Douglas E. Hunt, 639 Belmont 8t  Easton, Pa, 
George S. Townaley, 331 W. Main St..New Holland, Pa. 
Joseph Mazerski, 1622 Clement St  Baltimore, Md. 

George R. McMahon, 5028 Ogden St  Phila., Pa. 
Howard J. Gibson, Rolling A State SU., Springfield, Pa. 
Clark Taylor, Bonne Bru Farm  Langhorne, Pa. 
George F. Fennell, 107 E. Haines St  Phila., Pa. 
Walter scliryer, 1504 Louden St  Phila., Pa. 
Edgar Harrison, 1006 Cameron St  Alexandria, Va. 
Thomas il. Magness, Jr., 14 E. Read St  Baltimore, Md. 
Armand P. Jones, 3006 Pacillc Ave., Atlantic City, N. J. 
Al. R. Esches, Gay Jr Griffin Sts ....... Phoenixville, Pa. 
Orlando C. Smith, 24 Eighth St  Quakertown Pa. 
George E. Hour, go Wei st. 
Walter Little, 2321 Hicks St  Phila., Pa. 
George E. Schmutz, 1925 N. Croskey St  Phila., Pa. 
Nunzio Sorrentino, 819 Sears St  Phila., Pa. 
Lewis Treen, 2125 N. Fifth St   Phila., Pa. 
Louis W. Zindel, Berlin Bd.... ....... Clemanton, N. J. 

 Bethlehem, Pa. 

Fourth District 
A. J. Copeland, 3rd St  Jackson, Ga. 
J. R. Mathewson, 310 Maim St  Reidsville, N. C. 
C. S. Johnson, Windsor Hotel  Jacksonville, Fla. 
Roy Linville, 618 13th St.  Wimeton-Salem, N. C. 
A. L. Freeman  Fort Lauderdale, Fla. 
R. W. Boyd, 1003 May St  Jacksonville, Fla. 

C. D. Short, 233 Washington Ave..  Macon, Oa. 
L. F. Grubbs, 511 M St  West Palm Beach, na. 
F. B. Saunders, 95 Highland View  Atlanta, Ga. 
J. P. Hook, 84 E. North Ave  Atlanta, Ga. 
Wm, A. Marsh, Cor. 3rd Av. Is 25th St. „Miami. Fla. 
M. L McClung, 130 E. 2nd St  Jacksonville, fia. 
Atlas M. T. Lewis   Fort Lauderdale, Fla. 
J. Banks, Jr., 115 Broad St  Lagrange, Ga. 
A. Z. Oberdorfer, 122 W. Ashley St...Jaclisouvllle, Fla. 
J. M. Freeman, 579 N. Jackson St  Atlanta, Ga. 
J. Wadsworth, 1480 Evergreen Ave. . . . Jacksonville, Fla. 
It. C. Bender, 326 Jefferson lid.  West Peat Beach, lela. 
J. R. Wilke, 36 Ripley St  Atlanta, Ga. 
8. Holtsberg, Pine St   Pierce, Fla. 
H. L Hamllton, 584 S. Blvd.   Atianta. Ga. 
C. J. Napier, 202 Southwest 10th Ave  Miami, Fla. 
H. P. Woodward, 616 Davie Ave  Stateaville, N. C. 
R. R. Parkhill, S. King St  Jacksonville, Fla. 
P. A. Chapman   Ward, S. C. 
C. and E. IL Whitt, 510 Park Ave  Leltrange, Ga 
C. L. Mitchell, Jr., P. 0. Box 724  Fort Lauderdale, Fla. 
J. M. Baird, Eberhardt Ave  Columbus, Ga. 
A. C. Robinson, 1503 W. University Ave., 

Gainesville, Fla. 
F. Dodd, Jr., 1103 Vernon St  Lagrange, Oa. 
It. IL Pike, 206 Park Ave  Lagrange, Ga. 
L B. Bookwalter, N. Poineettla St, West Palm Beach, Fla. 

A. W. Parker, 15 Change St  New Bern, N. C. 
B. W. Cochran  Palmetto, Ga. 
C. Schuster, 204 N. 3rd St  Wilmington, N. C. 
S. L. Boyett, 214 Verne St  Tampa, Fla. 
A. J. Cook, Box 272 Flat Shoals Rd  Atlanta, Ga. 
G. E. Plgford, 513 Chestnut St  Wilmington, N. C. 
W. C. Etberedge, 38 E. George St  Woodruff, B. C. 
H. A. Cole, 335 Hill St  Atlanta, Ga. 
G. G. Trammell, 25 Mllledge Ave  Atlanta, Ga. 
F. A. Sommers, 421 lot St  Miami, Fla, 
T. Hatcher, 142 Adams St  Decatur, Ga. 
L. J. Hahne, 8 West 43rd St  Savannah Ga. 
R. L. McCall, 99 E. Merritt' Ave  Atlanta, Oa. 
T. M. Simpson, 411 Cherry St.  Winston-Salem, N. C. 
C. E. Kelly, 909 N. Moreland St  Atlanta, Ga. 
J. W. Geeslin, 245 N. Moreland Ave  Atlanta, Oa. 
B. W. Winterkorn. 277 Glenwood Ave  Atlanta, Ga. 
C. L. Craig, 141 Glenwood Ave  Atlanta, Ga. 
A. O. Bliss, Jr., 127 10th St  Miami, Fla. 
T. C. Green, 929 Sumter St  Columbia, S. C. 
E. Fox, 13 Travis Ave  Charlotte, N. C. 
P. C. Herault, 955 N Boulevard St  .Atlanta, Gt. 
A. Davis, 1508 Dock St  Wilmington, N. C. 
H. M. Cates, 1517 7th St  Miami, Fla. 
W. J. Overman, 509 N. Road St.. Elizabeth City, N. C. 
C. V. Clark, 19 Reynolds St.  . Jacksonville, via. 

O. I'. Miller, The Waverly  Columbus, Ga. 
A. Bush, 480 Mellor St  Athens, Oa. 
H. W. MeCulcheon, 485 Crew St.  Atlanta, (k. 4 HZ 
E. IT. Brick  MIUllle, Oa. 
R. Clarke, 102 E. Burgess St  Elizabeth, N. C. 4 IA 
Savannah Radio School, 204 West Broughton St.,  4 IB 

Savannah, Ga. 
M. (7. Nicholson, Jr., 298 Hull St  Athena, (la. 4 IC 
It. F. Kimball, Sleepy Eye Lodge  Vero, na. 4 ID 
It C. Wheat, 184 Orenard St  Gaffney, R. C. 4 Ill 
.1. C. Candler, East Lab Drive  . Atlanta, Oa 4 IF 
F. K. Shaw, 524 White St   . Atlanta, Oa. 4 IG 
J. Persona  Talbotton, Oa, 4 1H 
R. G. Snyder, 211 Central Ave  Atlanta, Oa. 4 II 
A. Rumble, 234 nab Haven Ave  Macon, Oa. 4 IJ 
(I. R. Smothers, 320 Fe. Liberty St  Charlotte, N. C. 
.T.N Plaster, 512 N. Highland Ave  Winston-Salem. N. C. 

3 BOQ 
3 BOB 
3 BUS 
3 BOT 
8 BOU 
3 BOV 
3 BOW 
3 BOX 
3 BOY 
3 BOZ 

RFA 
3 BPS 
3 BPC 
3 BPD 
3 BPE 
BPF 

3 BP(1 
3 BPI! 
3 BPI 
3 BPJ 
3 BPK 
BPL 

3 RPM 
BPN 

3 BP0 
3 BPP 
BPQ 

3 RPR 
BPS 

3 BPT 
3 BPU 
BPV 

3 BPW 
3 BPI 
3 BPY 
3 BPS 

4 AQ 
4 Flt 
4 Y8 
4 FT 
4 Ill 
4 FV 
4 YW 
4 FI 
4 FY 
4 PZ 

4 GA 
4 (1B 
4 GC 
4 GD 
4 Ge 
4 (1, 
4 GO 
4 GU 
4 (ill 
W 

4 (iK 
4 GL 
4 GM 
4 ON 
400 
4 GP 
4 GQ 
6 OR 
4 08 
4 CT 
4 OU 
4 131Y 
4 OW 
4 OX 
4 GY 
4 OZ 

4 HA 
4 AB 
4 BC 
4 HD 
4 HE 
4 HI' 
4 HG 
4 RH 
4 HI 
4 ILI 
4 HK 
AL 

4 HM 
4 11N 
4 HO 
4 HP 
4 HQ 
4 HI 
4 1111 
4 HT 
4 HU 
4 AV 
4 HW 
4 HE 
4 HY 

Alan P. Fort, 414 W. Stafford St......Germantown, Pa. 
a M. Upton, 48 W. Washington St., Germantown, Pa. 
Carl J. Mondrosch, 24)0 Seybert St  Phila. Pa 
Milton H. Low, 931 Point St   
Edward M. Werner, 2036 Russell St  
Snowden J. Strobel, 3923 N. 6th SP  
John DeFonso, 2530 S. Jessup St 

Camden, N. J. 
Phila., Pa. 
Phila., Pa. 

 Phila., Pa. 
Horace P. Deacon, Jr, 5904 Wayne Ave  Phila., Pa. 
Ernest S. Frey, 138 lemon St  Lancaster, Pa. 
Wm. E. friable, QRS. 113 West, —Fortress Monroe, Va. 

Stanley Glaser, 2739 Macomb St  Wash., D. C. 
Frank W. Unterberger, 13 League St  Phila, Pa. 
Henry Kunzmann  Fortress Monroe, Va. 
Motor Parts Service, 1425 N. Broad St  .Phila., Pa. 
Charles O. Wilson, 1640 W St., 8.E.,  Wash., D. C. 
George M. Phillips. 413 E. Capitol St  Wash, D. C. 
C. W. Pfeifer, 434 N. Patterson Park Av.„ Baltimore, Md. 
Russel W. Finger, 418 Royden St  Camden, N. J. 
George R. Barker, 536 6th St., 8.E  Wash., D. C. 
Edward F. Samaha, 8 Eldgridge Pl .. Atlantic City, N. J. 
Trans C. Nagel, 357 N St., (LW  Wash, D.C. 
Harry W. Brown, 122 Nassau St .......Princeton, N. J. 
Ralph R. Garrick, 128 N. Redfield St  Phila., Pa 
Howard Statute, 1425 Gorsuch Ave.....Baltimore, Md. 
Zeno R. Wright, 810 8th Bt., N E.  Wash.. D. C 
Deford C. Mills, 812 Whittler PI  Wash., D. C. 
Edward B. Sandra's, 314 Main St  Parkersburg, Pa. 
Vinrent E. Powers, 1715 Guilford Ave...  Baltimore, Md. 
George L Wilcox. 23 N. Walnut Ilt ...  Nanticoke, Pa, 
Allan Smith, 1524 Fairmount Ave  Phila., Pa, 
Joseph G. Drolet, 5201 Woodland An  Phila., Pa. 
Edward M. Reilly, 2835 N. 25th St  Phila., Pa. 
Bertrand D. Oldham, 1524 Fairmount Ave  PM1a., Pa, 
Ladow Hammett, Illinois St  Absecon. N. J. 
Alfred 0. Windston, 135 Poweiton Ave.. Woodlynne, N. J. 
J. Wilbur Boone, 219 IL Third St.. ..  . Lansdale, Pa. 

It. E. Green, 707 8. Boulevard St  .Atlanta, (la 
C. J. Davies, 805 Lafayette St  Tampa, Ina. 
F.W.Wieultarg, Jr., 819 W. State Bt .. Jacksonville, fia. 
G. A. Iter, 615 POW* dl Leon St..  Atlanta, (la. 
K. L. Peacock, 41 7th St. 8.Z  Miami, ri, 
C. Matter, Jr.„ 182 South Ave  Atlanta, Ma. 
Dona Brown   Talbottoa. (M. 
R. & Genet, Victoria Ave  Gaffney. S. C. 
C. W. McKee  Conway. Ga. 
J. A. Salina, 208 IL 8t  Tampa, fia. 

D. Musten, P. 0. Box 102  Karminville, N. C. 
W. T. Rich, 118 Peachtree Mete  Atlanta, (h. 
R. B. Hall, 139 Myrtle St   Atlanta, Ga, 
P. IL Briggs, 833 Duncan Ave  Macon, Ga. 
R. R. Bruin, 106 Junes St. W  Savannah, Ga 
A. R. Foy, 5 40th St. II  Savannah, Ga. 
H. E. Cobble, 197 W. Kimball 81  Atlanta, Go, 
W. J. 41 L A. Jackson, 17 Monroe Pl....Aabevilla. N. C. 
W. r. Williams. 204 Plum St  Atlanta, Ga. 
IL A. Dupree, ilr.D. No. 2  Raleigh, N. C. 
A. J. Barcias, 309 Wrightsville Ave —Wilmington, N. C. 
r. A. Hill, 1223 L Duffy St  Savannah, Ga. 
A. L. Reese, 21 W. 14th St  Atlanta, Ga. 
J. B. Jones   lindens Ga. 
8, 0. Rose, 51 W. Sad BC .. . ....... Jacksonville. Fla, 
Wm, 8. Weathespoon, 8 Hawkins Ave.. ...Sanfoad, N. C. 
F. L Johnston, 124 B. Hall St  Savannah, Ga.. 
H. Bennett, 1717 Oak 8t  Jacksonville, Fla. 
M. B. Smith, 502 W. Davis St  Burlington, N. C. 
F. J. Wilfrid', Jr., 447 Washington St. —Atlanta, Oa. 
K. J. Cranford, 718 Main St   Macon, Ga. 
H. L. Peon, 454 New St  Macon, Os. 
N. W. Peck, 813 King St  Jacksonville, Fla. 
R. O. Holland. P. O. Box 283  Sanford, N. C. 
R. Islay, 808 W. Davis St  Burlington, N. C. 
R. M. Barnes, 258 Lee St  Atlanta, Ga. 

T. A. Whits, 415 Wrightsville Ave .. Wilmington, N. C. 
P. 0. Wickersham, 594 Main St  College Park, Ga. 
T. LaHatti, 614 Capitol Ave  . Allants, Ga. 
G. H. Knock, 1 Trapman An  Charleston, S. C. 
J. .1. Fogarty, 707 Auer St.  Tampa, Fla. 
O. J. Pfeiffer, 702 5th St   Atiztht a. G. 
R. B. Fuller, 110 Moore St  Bennettsville, S. C. 
C. L. Moore, 1901 Tallaferro St  Tampa, ?la. 
T. D. Bayley, 117 Forrest St  Decatur, Ga. 
E. Smith, 815 St. Johns Ave...South Jacksonville, na. 
.1. Womack. 181 Main St  Reidsville, N. C. 
J. C. Waller, 27 Mount St  Jacksonville, Fla. 
M. S. Alexander, 55 Kalb Ave  .Atlanta, Oa. 
T. W. Deloach, 519 Indian St  Savannah, Ga. 
W. E. Merck, West 3rd St  Jackson, Ga. 
A. II. Stewart, Jr., 204 Buford Pl  Macon, Ga. 
F. W. Taylor. 222 W. DeSoto 8t  Pensarol a, Fl a. 
G. Wrigley, 911 E. Para Ave  Greenville, I. C. 
V. B. Bayliss, 337 Juniper St  Atlanta, Oa. 
O. V. Harvey, 1064 Walnut St  Marron. Oa. 
J. P. Smith, Ocean BIsai  West Palm Beach, Pta. 
H. K. Kennedy, Murton Rd... __Wart Raleigh, N. C. 
L. Wade, Jr , 114 Millrome Ave  Decatur. (7a. 
T. L. Brandon, 154 Venable St  Atlanta, Oa. 
Hi Grade Wireless Instrument Co., 41-48 Eillieoa St., 

Asheville. N. C 
G. Grange, Route 1, Box 103 ....S. Jacksonville, Fla. 

.1. H. Hunter, 247 Juniper St  Atlanta, Oa 
Federal Board School, U. S. P. H. S. H. No. 26, 

Greenville, N. C. 
B. C. Cormack, 1820 N. W. 8th Court.  Fla. 
J. H. Robertson, BOO W. Council Ut  Sal isbury, 
French Broad Camp  Brevard, N. C. 
L. Todd, 525 Oklahoma Ave  Ocala, Fla. 
B. Dane   Homestead. Fla. 
F. V. long   Booa Ratone, Fla 
M. F. it..rod,  1204 B. Washington St... Orlando, 
R. T. Rchliestett, Box No. 8, ILIV.D. Ne. 1, 

Cedartown. Oa 
41K  11 It Ward, 606 Palmetto St ..... S. Jacksonville, Ina. 
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4 IL 
4 IM 
4 IN 
4 JO 
4 IP 
4 IQ 
4 IR 
4 IS 
4 IT 
4 IV 
4 IV 
4 IW 
4 IX 
4 IY 
4 IZ 

4 JA 
4 JR 
4 JC 
4 JD 
4 JE 
4 Jr 
4 JO 
4 JR 

QS 
QT 
QC 
QV 
OW 
Q1 

QY 
QZ 

RA 
RB 
RC 
RD 
RU 

RH 
RI 
RJ 
Rit 
IL 
RM 
RN 
RO 
RP 
RQ 
RR 
R8 
RT 
RU 
RV 
kW 
IX 
RV 
RE 

SA 
SB 
SC 
SD 
BE 
SF 
SO 
SH 
SI 
SJ 
81( 
SL 
BM 
SN 
80 
SP 
SP 
SR 
88 
ST 
SU 
RV 
SW 
81 
ST 
SZ 

Alfa 
AUS 
ALIT 
AU11 
ACV 
AUW 
AUX 
ACT 
LUZ 

AYA 
A VB 
A VC 
A VD 
A VIS 
AVE 
AVG 
AVII 
AVI 
A VJ 
A VK 
A VI. 
AVM 
AVN 
AYO 
AVP 
AVQ 

Jose Sanchez, 221 Simonton St  Key Weet, Fla, 
IL L. Bailey, 55 Poplar Chyle  .Atlanta, (M. 
L. L Harden, Jr., 2801 1LWwood Ave. Columbia. S. C. 
E. Rumble, 234 Oak Haven Ave  Macon, Ga. 
B. E. Moore, Jr., 54 Graven St.. ..... New Bern, N. C. 
E. R. Curry, 1309 Petronia St  Key West, Fla. 
W. C. Lane, .7.., 28 Hawkins Ave..  Sanford, N. C. 
J. D. Stitch, 331 N.  Main St  Statesboro, Ga. 
J. A. Braddy, 210 Franklin St  Dublin, Ga. 
P. H. Carr, 824 Union St.  Gaffney, 8. C. 
F. D. Pilgrim, 73 Bradford St  Gainesville, Ga. 
L V. Davis, 16th à Lake Blvd  St. Petersburg, Fla. 
F. B. Duncan  Tonares, Fla. 
R. H. McMillan, 115 C. 3rd St  Atlanta, Ga. 
W. Moore, 339 Plant Ave  Tampa, ria. 

G. Ya D. Perrino, 152 Jefferson Pl  Decatur, Ga. 
I. P. Luster    Jonathon), N. C. 
R. P. Hutchinson, 308 8. Lewis St  Lagrange, Ga. 
E. Powell, 2013 8. Lewis St  Lagrange, Ga. 
J. Agusty, 3 Ban Joseph St  San Juan. Porto Rico 
W. Wooduff, 242 Ponce de Leon St  Decatur, Ga. 
J. J. Cushman, 1502 Miami PL N E  Miami, Fla. 
M. Solomon, 300 College St  Macon, Ga. 

J. D. Cameron  Dublin, 'Yalu 
Ornen Walden, Grafton St  Dublin, Texaa 
John Grady Owen, 2609 Clarence St  Dallas, Texas 
Chutar A. Curry, 1410 N. Broad Ell — .New Orleans. La. 
J.S.W. 011enwaters, 1371 N. Sway St., Knoxville, Tenn. 
M. L à A. H. liteddon„ 1504 W. 9th SL, 

Oklahoma City, Okla, 
Will Burns Gray, 2510 Rio Grande St.,. Austin, Texas 
J. W. Lowry, Jr., 18th st. L 83rd Ave., Meridian, Wis. 

Raymond L rank, 113 W. Broadway St  Cuero, Tartu 
Frederick Cooper, 3918 Rawlins St  Dallas, Texas 
J. P. Buchanan, Jr., 412 Sycamore Itt.,Brenham, Texas 
Phil Wittman, 708 Augusta St   Mobile, Ala. 
8. Z. Adcock, 2000 Wubington Ave., Knoxville, Tenn. 
Richard A. Staving, 2815 Peters Ave..New Orleans, La. 
Newell Ramsey, 836 5th St  Port Arthur, Tutu 
Roy L. Alelatore, 1908 Pettish:in St...New Orleans, La. 
Roy M. Latham   Elm Mott, Tenu 
Robert B. Greene, 1108 Hobson St  Sapulpa. Okla. 

Massey  Cedar Bayou, Tenu 
Stephen R. Phelan, 523 Beale St  Memphis, Tenn. 
R. L Harris, 2105 Fairmount Ave., Fort Worth, Tenu 
Dixon B. Penick, 2404 University Ave...Austin, Tenu 
Knox U. Clapp, 2322 Wolfe Si  Little Rock, Ark. 
John R. Alexander   Clairette, Tutu 
Emanuel V. Wolff, 1360 Carr Ave  Memphis, Tenn. 
Paul N. Jett, 207 Muon St  San Antonio, Tenu 
Franklin K. Matellta, 102 W. 20th et ....Austin, Tenu 
Irving M. Laybourne, 1408 Congrus Ave... Auttln, Tessa 
Ban E. Gordon, Ti? Beale St  Memphis, Tenn. 
Leroy Ruh, 1220 19th Ave  Meridian, Mils, 
L H. Vaughan  Comanche, Tenu 
Carl F. Molleen  Rallerille, Okla. 
Rudolf Hertzberg, 3129 DeSoto St..  New Orleans, La. 
Oscar B. Rodgers, 1275 Thomas St  Memphis, Tenn. 

Limb J. Teyki, 301 N. 1st St  Elgin, Tenu 
Conrad F. Harington, 212 E. 20th St. Little Rock, Ark. 
Boy Scouts of America  Crosby, Tenu 
Robert S. Crandall, 2314 22nd St......Meridian, Miss. 
Julian Laine, 1130 Mandeville St  New Orleans, La. 
Houton Hendrix, 1616 Worth St .....Fort Worth, Teem 
Raymond U. McKinney, 803 S. Boulder St.. Tulsa, Okla. 
R. A. Morrow, 915 S. E. 3rd St... Mineral Wells, Texas 
Z.  Ray Arledge  Ryan, Ark. 
Vaughn W. Davis, 901 S. E. 3rd St., Mineral Wells, Texas 
M. R. Sanguinet, Jr., 130 Belle Pl...Fort Werth. Texas 
Walter Sherry. 60 N. Catherine St..... — .. Mobile, Ala. 
Dr. L M. Hunter, 2420 laird St  Little Rock, Ark. 
A. B. Lewis, University Campus....University P.O., Miss. 
Paul C. Borneo, SOO West St  Arlington, Texas 
Win. L High  England, Ark. 
Rase L Seddon, 3925 Fort Blvd  El Paso, Texas 
H. R. Friend, 1 block eut Wash. St_ Sand Springs, Okla. 
Jim Sweeny   Pearsall, Texas 
Joe H  Hunter, R.F D No.  4  Chien, Team 
Edw. R. Cathriner, Barrett St  Humble, Texas 
Theo. H. Stoner, Okmulre High School ..0kmu'gee, Okla. 
Robert L. Bailey. 1705 Wyoming St  El Paso, Tenu 
Lawrence J. Smyth, 210 Holcombe St.. Montgomery, Ala. 
L Chapman, 4119 Classen Blvd.. ..Oklahoma City, Okla. 
II. & Wehrman, 4003 Carondelet St...New Orleans, La. 

W. A. Carlson, 1710 34th Au  Oakland, Cal. 
IL & Vetter, 912 Persia Ave  San Francime, Cal. 
R. R. b ursa. 1915 Lincoln Ave  Alameda, Cal. 
R. A. Tattanbam, 316 Richland Ave  Alameda, Cal. 
R. J. Cole,  Ili Florida St  Vallejo, Cal. 
R.R.Obidella, 2051 Leavenworth St., San Frandsen, Cal. 
R. H. Hanlon. 43? Walnut St _ _flan Francisco, Cal. 
R. Moore, 2612 Buena Vista Ave  Alameda, Cal. 
L M. Hall, 931 61st St  Oakland, Cal. 

G. Demmer, 154 J St  Tulare. Col. 
C. A. Pearson, 2823 F St  Sacramento, Cal. 
J. B. Boyd, 12th k Market BM  Oakland, Cal. 
J. R. Alsip. ILE. D. No. 3. Box f35  Watts, Cal. 
J. C. Griner, 1121 Santa Clara St  .Vallejo, Cal. 
.I. II Hadly, 1190 Jackson St  San Frandsen, Cal. 
R. Winennw, 269 Rithland Ave  San Francisco. Cal. 
R. Richardson. 4238 Foothill Blvd  Oakland, Cal. 
L. C. Cole, 733 E. 3rd St  Loe Angeles, Cal. 
M. S. Wend, 483 L St  Dinnha, Cal. 
H. V. Rugh, Jr., 2425 Alhambra Ave...Alhambra. Cal. 
F. L Walker, Jr  Weatwood Lunen County. Cal. 
R. Zimmerman, 2318 K St  Sacramento, Cal. 
J. Shaw, 150 W. Third St  Claremont, Cal. 
B.  McMahon   Comnton, Cat. 
R. E. Barnett, 549 W. 6th St  Long Smell, Cal. 
H. Knaugh, 250 Bid Rt   San Franrisen, Cal, 

4 JI 
JJ 

4 JK 
JL 

4 Jki 
4 JN 
JO 

4 JP 
4 JP 
4 JR 
4 JS 
4 JT 
4 .111 
4 JV 
4 JW 
4 .11 
4 JY 
4 JZ 

4 KA 
4 KB 
4 KC 
4 KD 
4 ICE 

TA 
TB 
TC 
TD 
TE 
TF 
TO 
TH 
TI 
Ti 
TS( 
TL 
TM 
TN 
TO 
TP 
TO 
TR 
TB 
Tr 
TU 
TV 
TW 
TX 
TY 
TZ 

UA 
LIB 
I1C 
Ut) 
UE 
UV 
VG 
Ulf 
Ul 
UJ 
UK 
UL 
UM 
UN 
VO 
lIP 
UP 
(IR 
US 
UT 
11U 
UV 
UW 
UX 
UT 
LIZ 

VA 
VB 
VC 
VD 
VE 
VF 
VO 
VII 

AVE 
AVS 
A VT 
A VU 
AVV 
AVIV 
A VI 
A Y? 
AVZ 

AWA 
AWB 
AWC 
AWD 
AWE 
A WIP 
AW0 
AWII 
*WI 
AW.1 
AWE 
AWL 
AWM 
AWN 
AWO 
AWP 
AWp 

T. Litachauer  Winter Park, Fla. 
W. T. Booth, 272 Lee St  Atlanta, Ga. 
C. Walla, 1309 Buncombe St  Greenville, S. C. 
C. N. Hues, 90 Lawton St  Atlanta, Ga. 
IL C. Carpenter, 49 LaFrance St  Atlanta, (ia. 
J. D. Smith, 92 Park Ave  Atlanta, Ga, 
B. L. Torrey, 452 S. McIntosh St  Elberton. Ga. 
W. P. Franklin, 1101 Selma Ave  Tampa, fia. 
R. E. Grunert, 612 S. Poplar St... Winston-Salem. N. C. 
J. W. Perry, 868 E. North Ave  Atlanta, Ga. 
E. Rogers, 242 Ponce de Leon St  Decatur, Ga. 
II. D. Hendrick  Township No. 44 Range, Alva, ria. 
L Greeson, 107 Moody Ave 
A. P. Graham, 34 Putavo St  San Juan, Porto Rico 
S. H. Lamb, 311 Pearl St  Elizabeth City, N. C. 
D. B. Blair, 30 Grady PI   Atlanta, Oa. 
E. R. Hall, 2801 Central Ave  St Petersburg, Fla. 
A. B. Meyer, 510 S. Second Ave.. St. Petersburg, Fla. 

W. J. Power, 525 Beech St  Atlanta, Ga. 
J. H. Raffo, 108 Third St  .Tampa, Fla. 
T. Freak, 47 Baird St  Asheville, N. C. 
L. I. Mims, 105 Brookline St  Atlanta, Ga. 
T. T. Earle, 311 Hampton Ave.. ..... Greenville, 8. C. 

Fifth District 
Peter T. Crosby, 329 East D. St...Oklahoma City, Okla. 
Ethridge E. Pitts, 3538 Avenue K... .Polytechnic, Tenu 
W. L Allison, Jr., P. 0. Box 1557,, Fort Worth, Tenu 
Chas. II. Thornton, 825 College St  Shreveport, La. 
Geo. W. Curry, 113 Duke St  Yoakum, Tenu 
Carl C. Clarion, 1012 Spruce St  Texarkana, Tenu 
Jas. W. Hunt, 403 Goodwin St  Victoria, Texas 
A. L Overstreet, 42 So. Main St  Paris Texas 
Samuel Brendle   Arlington, Tenu 
Francis M. Floyd, 518 White St.......Norman, Okla. 
Graham Kendall, 3614 Hall 8t  Dallas, Texas 
°aorta M. Howard, 1615 Arizona 51  El Paso, Tenu 
Roy L Lay, 110 Hubbard St  Yoakum. Tenu 
Jessie R. Collins, 218 Cooper St  Arlington, Texas 
Rawleigh H. Rails, 629 Edwards St  Edmond, Okla. 
Aneall Lee Foster, Box 283   Forney, Texas 
Richard R. Burets, 2404 Speedway  Austin, Tenu 
H. W. Rogers, 1100 Seventh St. Eut Los Vegas, N. M. 
Fred R. °roe, 1901 Rapper 8t  El Paso, Texas 
Robert M. Warriner, 3202 Avenue Q.  .Galveston, Texas 
Homer C. Carr   Commerce, Texas 
Omer A. Rasmussen  Marianna, Tenu 
Marion B. Tomme, 1505 Avenue D.... Brownwood, Tenu 
Maury H. McRae  Corinth, Miss. 
Houton Radio Cl., 3800 Harrisburg Blvd Houston, Tenu 
John Juliann, 105 Dittmar St  San Antonio, Tenu 

Jos. Howard PummIll, 5904 Belmont St.. Dallas, Tenu 
R. B. Greene, 475 Elm St   Norman, Okla. 
Don R. Wells  Morrilton, Ark. 
Paul A. Bryan, 805 N. Rockall Ave  Terrell, Tenu 
Ben R. Woodruff, Tyler St  Conway, Ark. 
John El. Roberts, Jr., 1806 Farragut St  Laredo, Texas 
Troy Baxter  Dublin, Texas 
Frank D. Sutton, 604 Main St  Sparta, Tenn. 
Duncan Merriwether, 1 Elliot St  Montgomery, Ala. 
W. A. L J. S. Bwearinger  Lockhart, Tenu 
Chu. A. Freitag, 8520 Forshey St...  New Orleans, La. 
Clarence D. Berth   Turumrari, N. M. 
D. J. Canale, 549 Belvidere Blvd  Memphis, Tenn. 
Ralph Parker, 1639 Collins Ave.. Wichita Falls, Tenu 
James R. Martin, 1517 12th St.... Wichita Fells, Tex u 
Grady C. Coleman  Irondale, Ala. 
Bryan Evans, 324 West French St...San Antonio, Texas 
James Sides, 310 Asylum St  Terrell, Tenu 
John F. Roach, Washington St  Corinth, bliss. 
Eugene Knoblock, Jr., 627 Canal St..... Thibodaux, La. 
S. W. M atson. 113 Commerce Ave.. .Knoxville. Tenu 
Glendale Wirt  817 Canal St  Thibodaux. La. 
Willard Stewart  Brownwood, Tenu 
Clyde A. Abernathy  Quinlan, Texas 
E. B. Frysinger, 619 N. Anglin St  Cleburne, Texas 
Donald Percy  Thibodaux, La. 

T Frank Smith, Jr, 111 E. Rush St . . Mesta, Texas 
Jack C. Perry, 1142 N. 3rd St  Abilene, Texas 
G. Henry Jones   Gachsen, Ala. 
Ralph Vermillion, 4629 Rusk Ave  Houston, Texas 
Wm. L. Kineald. 1613 N. 4th St  Abilene, Texas 
Maurice W. Hardy, 4228 Roseland Ave....Dallas, Tenu 
Allen II. Henderson   Alamogordo, N M. 
Chas. H. Fletcher, 1500 High Cl  Little Rock, Ark 

Sixth District 
C. Yates, R.F.D. No. 3, Box 104A .Fullerton, Cal. 
H. Nulls, 506 Orange Ave  Long Reach, Cal. 
R. Frame, 2533 Brant St  San Diego, Cal. 
K.  LampkIn,  114  Bonito Court  Ontario. Cal. 
M. P. Ports, 3265 Belmont  Fresno, Cal. 
R. Garcia, 1003 N. Coronado St  Los Angeles, Cal. 
G. G. Mona. 2330 Intl St  San Diego, Cal. 
L P. Simpson, 1040 W. 51st P1  Los Angeles, Cal. 
W. 0. Edwards. 2221 Hunt St. .Monterery Park, CAL 

P. II. Adams, 756 E Ave  Coronado, Cal. 
J. H. Smith, 320 Nielford St  Glendale, Cal. 
0. C. Callender, 139 Jessie St  Manteca, Cal. 
E. Owen., 2102 Garfield St  Monterey Park, Cal. 
H. C. Rider, 933 N. Harvard Blvd. „Los Angeles, Cal. 
A. Chamberlain, 106 W. 3rd St  UM Angeles, Cal. 
R. Squire, 39 Granada St  Ran Franrisro. Cal. 
E. G. Seely, 540 S. 9th St  Bali Lake City. Utah 
It. R. Beadley, 1917 Raymond Ave... Los Angeles. Cal. 
S W.I.ohman. 4408 Santa Monica Blvd, LOU Murree'. Cal. 
R.  Pedenthal,  527  Euclid Ave  Ontario, Cal. 
W. Wellman, 2124 6th Are  Los Ar mies, Cal. 
F. W. Wood, 1419 %la m Ave  1,04 A Relee4. C11. 
A. E. Moorhead, Jr.. 2114 Perkins St....Oakland, Cal. 
W.  Phillips,  905 York St  Vallejo, Cal. 
E. W. Thatcher, 407 W. let St  'Santa Ann, Cal. 
Ran Diego High School ....  Ran Diego, Cal. 

4 KF  C. G. McElroy, 617 Willow St  Tampa, Fia 
4 KG  J. J. Pearson, 34 Josephine St  Atlanta, Oa 
4 KII  J. R. Shaw, 524 White St  Atlanta, Ga 
4 K1  H. L Mew, 401 Lloyds St  Greenville, S. C 
4 KJ  E. G. Code, 167 Ashley Ave  Charleston, S. C 
4 KK  P. K. Kendrick, Camp Jessup   Atlanta. Ge 
4 KL  J. C. Fleming, 106 Powell St  .Atiant a. Ga 
4 KM  L K. Rush, 22 Cherry St  Atlanta, Ga 
4 KN  II. Wendt, Route 1, Box 135A.. „S. Jacksonville, Fla 
4 KO  F. II. Klauman, 713 S. Palmetto Ave., 

St. Petersburg, Fla 
4 KP  J. O. St. John, 146 Greenville St  Newman, (la 
4 KG  Hi Grade Wireless Institute Co., 47-49 Zlllicos, St., 

Asheville, N C 
4 KR  HI Grad. Wireless Institute Co., 47-49 =lima St., 

Asheville, N. C 
4 KS  J. X. M. Ramos, 37 Allen St .....San Juan, Porto Rice 
4 KT  J. T. Pinero, Ignacio Alltiaga   Carolina, Port Rice 
4 KU  H. L Reid, 69 E. Park Lane  Atlanta, Ga 
4 KV A. Hall, 116 McAfee St   Atlanta, Ga 
4 KW  F. A. Saxon, 227 Greene St  Augusta, Cla 
EX  G. G. Reynolds, Country Club Rd, Winston-Salem, N. C 
KY  W. J. MID:tone, 500 N. Troupe St  Valdosta, Ca 
KZ  W. E. Fennell, Twickenham Terrace  Saaannah, Ca 

VI 
VJ 
VI( 
VL 
VIII 
VN 
VO 
VP 
VP 
VR 
VS 
VT 
VU 
VV 
VW 
VX 
VT 
VZ 

WA 
WB 
WC 
WD 
WE 

WO 
WII 
WI 
WJ 
WIC 
WL 
WM 
WN 
WO 
WP 
WQ 
WR 
WS 
WT 
WU 
WV 
WW 
WX 
WY 
WZ 

AAA 
AAR 
AAC 
AA!) 
AAF: 
AAF 
AAG 
AA!! 
AA! 
A A.I 
AAK 

AAM 
AAN 
AA() 
AA? 

0. A. DeCortin, 139 N. Alexander St, New Orleans, La 
Fitzhugh Smith, 327 Sayre St  Montgomery, Ala 
Robert A. Glover, 1425 Brady Ave  Brownwood, Team 
James V. Fitzhugh, 802 Erie St....San Antonio. Texas 
Wm. Green, 807 Lahoma Ave  Norman, Okla. 
A. G. Elliot, II I., 4324 II ighland Dr.... Dallas, Tense 
Wilbur M. Jackson, 436 Breeden St. San Antonio, Team 
John McArthur  Moss Point, Wes. 
0.D. Rayburn, Box 444, R. F. D. No.2, San Antonio, Texas 
Wm. E. Branch, 2809 Clarence St  Dallas, Texas 
Richard D Mason, 1005 A St  Lawton, Okla 
Frank Billin, 602 St. Phillip St  Thibodaux. La 
Jack Bond, 405 Johnson St   Terrell, Tenu 
8. Kenneth Sawyer, 1714 Leighton fit.  Anniston, Ala 
Burns O'Neill  Thibodaux. La 
W. M. Bruce, Jr., Morrllton Cot. 011 Co Morrllton, Ark 
H. C. Etherrod, 1627 Ave. I  Galveston, Tenu 
Milton Peveler, N. Travis St  Cranbury, Texas 

Orin P. McCarty, 506 E. Park Ave...Ran Antonin, Texas 
Julien L. McGuire. 1629 QuIntard Ave....Anniston, Ala 
Lawrence P. Stark, 1504 Alfred Elt....Brownwood. Texas 
Lloyd W. Virkery, 304 W. Lincoln St...Blackwell. Okla 
Russell T. Cole, 506 Caldwell Ett .... ..... Conway, Ark 
Ralph M. Pemberton, Box 24, R.F.D. No. 1. . Scott, Ark, 
Wm. E. Owen, 1924 Albert En.... ..... Alexandria, La 
Kenneth B Griffin 418 W. Park St  Ertid. 
Lee Johnson, 1912 Blaine St   ..Little Rock, Ark 
Jas. A. Bowling, 434 Calhoun St  New Orleans, La 
Thomas E. Story. 222 N. Moose St  Morrilton, Ark 
Earl C. Johnson, T24 7th St  Memphis, Tens 
Cecil J. Scott, 301 Park Ave  Little Rack, Ark 
Chas. 3 Testa  Krebs, Okla 
Chu. M. Cowan, 169l Dandridge Pike. Knoxville, Tana 
Edward E. McCall, 1308 Woodstock Ave... Anniston, Ala 
Wallace E. Harris  Conroe, Texas 
Brownwood High School  Brownwood, Tenu 
Sam. W. Wilkinson, Kingston Pike  Knoxville, Tens, 
Logan Cox  Ferris, Texas 
John E. Hoff  Comanche, Texas 
Clarence D. Carter, City Hall  Childress, Team 
Guy Simmons, Jr., 515 Clifton St  Conway, Ark. 
John B. !awls, 520 8 Cincinnati St  Tulsa, Okla 
Paul McCoy Wright, 1012 James St  Enid, Okla 
V. W. Bouldin, 702 8.W. 411 Ave. Mineral Wells, Tenu 

Cecil Adair, 3515 Swiss Ave  Dallas, Texas 
Sidney R. LaNier, 1210 Gallatin Blvd. Nashville. Tenn 
Wm. C. Smith, 227 N. Locust St....Fayetteville, Ark 
Chillicothe High School   Chillienthe, Texas 
Lamar Lunt, 1415 Ellis Ave  Fort Worth, Texas 
CTRert D. MrCary   Frost, Texas 
Clinton H. Marsh, ?on Poplar St...Chattannua, Tenn 
Wm. Perry Cacti, ann. 6. St  Ardmere, Okla. 
Seth B. Ford, Jr., R Ir D. No. 2  Rockdale, Texas 
Chas. N. Tinsley, 1520 25th Ave  Meridian, Miss. 
Ira A. Kidney, 1420 Ave. A  Brownwood, Texas 
It, F. Williams, 912 39th Am.. ...... Meridian, Miss 
.I. B. Lowenstein, 1204 18th Ave. 8....NashvIlle, Tenn 
Kenneth A. Snare, 123 N. Logan St  .Charleston, Ark 
Rawleigh H. Rath, 99 14 E. Main St .... Edmond, Okla 
Will C. Barba, 122 W. fth St... .Oklahoma City. Okla 

AWR  D. (1. Hewitt, Box 596  Stanford University, Cal 
AWS  H. D. Schmidt, 383 Ocean Ave.. ..... Banta Cru, Cal 
AWT  B. Moliniari  653 Union St  San Francisco, Cal 
AWU  W. Stonerook, 9702 Utah St  San Diego, Cal 
AWV  C. H. Weatherhlll, 1509 0 St  Beastly, Cal 
AWW  L Jones  Manteca, Cal 
AM(  E. Redlarek, Jr., 267 W. Biddle, Et  Cunha Cal 
AWY  L P. Bennett, 428 B St  Hayward, CM 
AWZ  G. E. Gray, 432 Linden Ave  Long Beach, Cal 

BAA Ceo. W. Wamer, Jr., 5526 Telegraph Ave. . Oakland, Cal 
BAR  R. Lewis, SI Monte Am  Pledmont, Cal. 
BAC E.  Miller,  1645  American Ave.. ..... Long Beath, Cal 
RAD G. R. Martin, 423 N. Curtis St  Alhambra, Cal. 
RAE  G. S. Morris, 5112 Lincoln Ave  1.03 Angeles, Cal, 
RAF  O. L Povell, 975 Molino Ave  long Remit, Cal. 
RAG  E. L. Ramer, 2220 Rath Ave  Oakland, Cal. 
BAI! P. W. Pierre, 1916 Villa Ave  .Pasadena, Cal. 
BAI 0. IT. Dennis, Box 596  Stanford University, Cal. 
BAJ  H. M. Hines, 1043 N. Stevenson Ave  Pasadena, Cal. 
RAE  R. Bunch, 610 Parifle Ave  Santa Creel, Cal. 
S'IL T. Howell, 1777 Crystal Ave  Salt Luke City, Utah 
RAM  F. L. Walker, Jr.   Westwood, Cal. 
RAN  L Vesper, emus melapea Ave  Alameda, Cal. 
SAO  James Kennedy, Jr., 211n Carl St ... _San Frandsen, Cal. 
RAP  W. F. Federirk, Jr., 670 Walsworth St Oakland, Cal 
BAP  C. W. Smith, 142 abrader St  Ran Fraimiseo. Cal 
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6 BAR 
8 BAS 
-6 BAT 
6 BAU 
BAV 

6 BAW 
BAX 

6 BAY 
6 BAZ 

C. Anderson, 3732 Seneca Ave  Los Angeles, Cal 
W. L. Burnett, 2904 Harper St  Berkeley, Cal 
Salesian Club. 668 Filbert St  San Francisco, Cal 
C. H. Rockwell, R.R. No. 1, Box 119....Analmiln, Cal. 
H. M. }luges, 1631 Dale St  San Diego, Cal. 
M. Albertun, 852 Westchester PI  Los Angeles, Cal 
F. R. Welch  .Hanford, CaL 
F. Grant, 234 Union St   Watsonville, Cal. 
Mrs. M. 0. Houston, 3420 Union St....San Diego, Cal. 

8 BBA  H. D. Graves, 1454 S. Broadway  Chico, Cal. 
6 BBB  (This call has not been assigned.) 
.6 BBC  P. Borden   Brea, Cal 
6 BBD  C. L. Worthly, 1118 A. Berendo St... Los Angeles, Cal. 
6 BBC  C. K. Burns,  1835 Bancroft St  .8an Diego, Cal. 
6 BB?  T. H. Howells, L. D. S. University, Salt Lake City, Utah 
6 1313G  J. R.  Harding,  liarlman Bay.. Enterprise,  Butte, Cal. 
41 BBH  E. A. Neilson, 115 8. 21st Ave  Phoenix, Cal. 
6 RBI  A.  H.  Schmith, Main St  Battle Mountain, Nev. 
6 BBJ  A. F. Miller, 1328 18th St.. ..... Santa Monica, Cal. 
6 BBK  J. Gilleran, Jr., 222 W. San Carlos St...Lee Angeles, Cal. 
6 BBL  B. A. Nisja, 479 34th Ave  San Francisco, Cal. 
6 BBM M. A. Hawkins, 2850 19th Ave  San Frandseo, Cal 
4 BBN  K. Dilks, 1326 W.  16th St.... ..... Los Angeles, Cal. 
8 BBO  H. B. Chambers, 780 Rialto Ave..  Pasadena, Cal. 
6 BBP  G. C. Cooton, R.F.D. No.  1  Loe Gates, Cal. 
4 BBQ  Medic, 194 8. El Molina Ave  Pasadena, Cal. 
6 BBR  W. E. Canaan, 165 Linton Way  Auburn, Cal. 
O BBS  L L. Upde Graff, 1450 San Pasqual St.. Pasadena, Cal. 
S BBT  K. Walton, 418 Second Ave  San Bernardino Cal 
6 BBC  E. Knor, 134 E. Central St  Covina, Cal. 
6 BBV  F. Pollard, 200 W. Badeilo St  Covens, Cal. 
6 BBW W. C. Nielhaus, 429 S. Painter  Cove, Cal. 
4 BBX  C. Stewart, Fifth St  San Rafael, Cal. 
-6 BBY  A. Penrose, 210 University Al,  • Los Gatos, Cal. 
6 BBZ  F. Anderson, Jr., 466 Campus Ave. . Ran Bernardino, Cal. 

8 RCA  G. Wilson, 363 S. I 1th St  San Jose, Cal. 
41 BCB  R. H. Speck    Upland, Cal. 
8 BCC  S. M. Roycroft, 114 N. Isabel St  Glendale, Cal. 
6 BCD  S. H. Simpson  Bog 130   Salida, Cal. 
6 BCE  V. M. Alsworth, 174 N. 1st St  Provo, Utah 
13 BCF  John Fishbeck, 20 N. Greenwood St... _Pasadena, Cal. 
6 BCC  Wm. A. Bryan, First Me  Upland, Cal. 
4 BCH  W. Rosenthal, 176 15th Ave  San Pr uelsee, Cal. 
6 BC'  D. Stilling, 2960 Linden Ave  Berkeley, Cal. 
8 Bel'  E. Salmi»  St Helena, Cal. 
8 BCE  A. J. Naehbaur  Valla», Cal. 
6 19CL  C. Bluffusn, 116 20th St  Monterey, Cal. 
6 BCM  S. R. Harris, Carolina St   Vallejo, Cal. 
6 BCN  H. Ilutchineon, 121 W. Center St  Covina, Cal. 
8 BCO  L 8. Oreen   Grldly, Cal. 
6 BCP  E. Atmore, R.F.D. Box 38  Santa Monica, Cal. 
e BCCI  E. R. Huge, Mt. Wilson Observatory ..... Mt. Wilson, Cal. 
8 BCR  C. Foreman, 1714 Alameda Ave  Al meria, Cal. 
6 RCS  J. Windly, Market It  Moneta, Cal. 
6 BCT  A. J. Wooer, 1330 E. Pleroe St  Phoenix, Cal. 
6 BCU  H. Bidwell  San Maraca, Cal. 
6 BCV  W. J. Robinson, 2318 Santa Clara St.... Alameda, Cal. 
6 BCW F. L. Ramer, 231 Magnolia St  Modesto, Cal. 
e BCX  S. Schlenther, 2915 Magnolia St  Oakland, Cal. 
6 BCY  D. Dart, 1315 Tamalpias Rd  Berkeley, Cal. 
6 BCZ  H. Madly, 74 Henry St  San Francisco, Cal. 

6 RDA  H. Frank, 1485 McAllister St  San Francisco, Cal. 
43 BDB  O. Stone, 1831 Balboa Nt  San Francisco, Cal. 
6 BDC  W. W. Schmidt, 605 19th Ave  San Francisco, Cal. 
fi ROD  S.  Sta men   Bolinas, Cal. 
6 BDE  W. A. Huber, 1803 San Bruno Ave..8an Francisco, Cal. 
6 RD?  E. Hendrickson, 2036 7th Ave  Oakland Cal 
e BOO  W. F. Betts, 1533 19th St  Santa Monica, Cal. 
6 BDII  I. W. Eisenberg. 105 N. 4th St  Alhambra, Cal. 
6 BDI  I. Wright, Box 125, R.F  D   Glendora, Cal. 
e BIM  A. Clapper, 141 E. Center St  Covina, Cal. 
e BDK  C. *Odle  1034 Goshen Ave  Visal la, Cal. 
6 BM.  W. D. Cheney, 2723 Benovenue Ave ... _Berkeley, Cal. 
6 IMM J. R. Evans  Riverbank, Cal. 
8 BON  G. S. Clark, P. 0. Box 383  Bishop, Cal. 
6 Bnn M. e. Starke  Taft, Cal. 
6 BDP  H. M. Williamson, 674 Sixth St  Hollister, Cal. 
6 BM]  T. L. Mayes  Collnga, Cal. 
e BDIt  W. H. Baird    Fellows, Cal 
6 BDS  L. J. Wre.  911  13th St  Modesto, Cal. 
e WIT  W. S. Shin,  1941 letméhale Lane  Honolulu, T. H. 
6 RDU  Pacific Radio School, R. Tinker, 75 New Montgomery St., 

San Francisco, Cal. 
6 BDV  B. F. Zenser, Jr., 810 W. 48th St. ...Los Angeles, Cal. 
6 RDW  D. C. Halsey, 232 W. Grove St  Hollywood, Cal. 
e BDX  J. * Laney, 387 E. 57th St  Loa Angeles, Cal 
6 IIDY  H. Ramer, 4547 Cleveland Ave  San DIego, Cal. 
6 RDZ  A. E. Barnes, 1901 Okley St  South Pasadena Cal 

6 BEA  W. L. Beau, 241 N. Hallenback St...Los Angeles, Cal. 
él BAR  R. A. Reed, 1800 3rd St  San Diego, Cal. 
6 BCC  C. R. Moran, 6016 York Blvd  Lee Angeles, Cal. 
01 RED  C. H. Smith, 126 Anna St  San Francisco, Cal. 
6 BEE  C. J. Hansen, 3454 Percy St  Los Angeles, Cal. 
6 BEE  G. D. Hicks, 3327 Jefferson Ave  San Diego, Cal. 
6 BEG  J. P. Weather, 1221 Trenton St  Los Angelis, Cal. 
6 BER B. C. Edwards, 515 Sinclair St  Reno, Nev. 

6 BEI C. D. Thomas, 2801 La Salle Ave  Les Angeles, Cal. 
6 BEJ  F. McCullough, 3181 College Ave  Berkeley, Cal. 
6 BEE  H. R. Green, 1814 S. Vernon St  Los Angeles, Cal. 
6 BEI. J. P. Blindboy, 618 Bushnell St  .Alhambra, Cal. 
6 BEM  K. Kavaelle, R.V.D. No. 1, Box 46311...Gardena, Cal. 
6 BEN  E. Bradford, Lost RWs   Kern County, Cal. 
6 REO C. D. Thomas, 2801 La Salle St  Los Angeles, Cal. 

6 REP  R. Dallan, 1260 E. 4th St  Long Beach, Cal. 
6 BEQ  G.H.Rubener, 410 W. Santa Baraba Ave, Los Angeles, Cal. 

6 BER J. Newman, 4130 Bachman PI  San Diego, Cal. 
6 BES W. A. StarzInger, 2050 E. Tyanta St  Watts, Cal. 
6 BET  M. Albertson, Jr., 852 Westchester St ..Los Angeles, Cal. 
6 BEU  G. M. Stockton, P. 0. Box 155  Le Grand, Cal. 
6 BEV  J. Valle, 2430 8th St  Berkeley, Cal. 
6 BEW J. Vandermark, Jr., 2240 23rd Ave  Oakland, Cal. 
6 BEX  R. J. }little, 2637 Orange Ave  Oakland, Cal. 
6 BEY  E. Rea, 1383 5th Ave  San Francisco, Cal. 
g BEE.  W. A. Wanner, 407 Hillside Court  Piedmont, Cal. 

RFA T J. Murphy, 1926 Rosedale Ave  .Oakland, Cal.  8 BJJ 
BFB  W. A. Willis. 6003 Ocean View Ave  Oakland, Cal.  6 BPS 
BIC  Y. Cook, 563 Oakland Ave  Oakland, Cal.  6 BJL 
BID  G. J. RyimaMon, 627 West. 4th St. ... Long Beach, Cal.  6 BJM 
BEE  K. Lamella, 114 Bonita Court....  Ontario, CaL  6 BJN 
BST  IL ldicheleon, 132 Olive Ave  Piedmont, Cal. 6 BJ0 
Bra Calvin M. Fitch, 735 N. Gibb St  Pomona, Cal.  6 BJP 
BEM  W. W. Phillips, 1102 California Ave.   Glendale, Cal. 6 LW 
BPI  B. Piersall, General Delivery  Hemet, Cal.  8411 
BFJ  G. Hickman, 1004 S. Euclid St  Ontario, Cal.  BJ8 
BEE  A. Austin, 2944 Avalon Ave  Berkeley, Cal.  BJT 
BEL P. W. Dann, 562 35th St  .Oakland, Cal.  BJU 
BEM  M. W. Boyer, 155 Arlington St.,. San Francisco, Cal.  BJV 
BEN  R. Rhodes, 42 Broderick St  San Frandsen, Cal.  BJW 
BFO  L. A. Manual Arts High School, 1113 W. Vernon Ave.,  BJX 

Lai Angeles, Cal.  WY 
BFP  T. W. Falck, 1228 W. 2nd St   Los Angeles, Cal  BJZ 
BFQ  C. Harlin, 1715 Firm St  San Diego, Cal. 
BFI)  C. O. Gould, 615 E. Main St  Stockton, Cal. 
BPS  W. E. Granger, R-3 Box 214  Long Beach, Cal. , 
BIT  E. McLean, 4512 Oregon St  San Diego, Cal. 
Bru J. H. Badsly, 1965 Marin Ave  Berkeley, Cal. 
BEV  G. E. Miller  ,1432 32nd St  Oakland, Cal. 
BI M C.M.Bishop, General Delivery, Big Creek, Orange Co., Cal. 
BFX  T. L. Dowling, 1520 E. 17th St  Oakland, Cal. 
BIT  J. R. Peterson, 187 Cresent Are . . . „San Francisco, Cal. 
BIM  E. A. Folstad, 4466 45th St.... ..... San Diego, Cal. 

BOA 
BOB 
BOC 
BOD 
BGE 

Dinuba Marlon High School, Box 44',  Dinuba, Cal. 
J. N. Taylor, 4016 Foothill Blvd  Oakland, Cal. 
M. E. Kennedy, 415 W. Lexington St  Glendale, Cal 
A.  Towle,  2731 Webster 8t  .Berkeley, Cal. 
R. R. Peaville, No. 2 Claremont Apta. 27, Adams, 

Ogden, Utah 
sar B. Baker, Box 742  Diuuba, Cal. 
BOG  I. A. Ames, R.F.D. No.  1, Box 86A _Fullerton, Cal. 
BOU IL Cable   Highland, Cal. 
11(11  R. D. Kukland, 918 Sonoma 16  Vallejo, Cal. 
BO,/  E. Dien, 445 W. Lexington Dr  Glendale, Cal. 
ECK  F. Iticklejohn, Main St  Baldwin Park, Cal. 
BIM  C. C. Buds  San Raful, Cal. 
ROM W. Sutliff, 440 Baker St  San Francisco, Cal. 
BON  A. L Luny, 1268 Clayton St  San Practises, Cal. 
IGO  W. G. Clung, 947 Jones St  San Enplane, Cal. 
BOP  A. Miner McMinn, 132 Olive St  Piedmont, Cal. 
BOG  L. R. (Hrerd, 236 Broad St  San Francine, Cal. 
BOB  G. Malone, III Palm Ave  San Rafael Cal. 
WM  B. L Walsall, 2141 24th Ave  Oakland, Cal. 
BUT  U. F. Resonant, 21 Reseassœt PI... Ban Fransino, Cal. 
1101I  .1 J. Blanchet, 4106 Brooluiale Ave  tlaidead, Sal. 
BOY  M. Beds«, 1295 E. Villa St  Pasadena, Cal. 
BOW  IL Biro, 1136 37th Ave  Alemoda, Cal. 
BOX  P. H. Cawthnen, 908 Clinton It  Oakland, Cal. 
BOY  L Crary, 1519 Are Way  Burliq ue, Cal. 
BOB  IL T. >Lisle, 153 Roberts Ave  San Rafael, Cal. 

BHA  W. M. Hatch, Jr., 1331 Foothill 11,4.. Pasadena, Cal. 
BNB  K. A. Goode, 1122 Division St  Pasadena, Cal. 
Brie B. Gilroy, Box 473   Ray Point, Cal. 
BHD  Mies U. E. Le Irene, 24 Penns Ave.... Lod Angeles, Cal. 
BEE  V. H. Keiskinor, 417 63rd St   Oakland, Cal. 
BHT  H. Johnson, Box 634    Coalinsa, Cal. 
BUG  C. Kerr, 39 W. 2nd St  Provo, Utah 
BUR  I. F. Tasmanian, General Delivery.. .Garden Greve, Cal. 
'HI  H. Zeal, P. 0. 111  Porterville, Cal. 
MU  F. Tremagne, Jr., Box 24  Ceres, Cal. 
WIC  H. W. Waggoner   Pair Oaks, Cal. 
BHL  C. C. Malta, Bee 156  Atwater, Cal. 
BUM 0. D. Seely  Mt. Pleasanton, CM. 
ERN  B. A. Ontinerce, 215 E. Main St  Santa Maria, Cal. 
BHO  J. Klingelhofer, R.F.D. No. 3  Atwater, Cal. 
BHP  P. R. Cunningham    Colfu, Cal. 
/01(1  M. Ellison, 2108 23rd Ave  Oakland Cal 
MIR Sunset Radis Eng. Co., 601 54th 8t  Oakland, Cal. 
BHA  R. Brown, 15721 Normandy Ave....  Gardens, Cal. 
BUT  F. Baseman, 1719 4th St  Los Angeles, Cal. 
BEM  Van all« Trout, 175 San Carlos Ave. .Sausalito, Cal. 
BlIV  W.  T. Marton   Yosemite, Cal. 
BI M R. M. Sens, 3927 Angdo Ave  Oakland, Cal. 
Will  H. L Prindle, 1350 Keweah St  Hanford. Cal. 
BHT  GarlIeld Jr. High School, 16th A 23rd Ave, Oakland. Cal. 
BHZ  Earl R. Meitner. 2329 Carlton St  Berkeley, Cal. 

BIA  M. Z. Johnson, Route S, Box 74B  Sebastopol, Cal. 
BIB  K. IL Taylor, 230 Hudson Ave  Pasadena, Cal. 
BIC W. S. Martin, Lawley's Road  Cal istoga. Cal. 
BID  G. W. Fairbanks, 1467 W. 23rd St  Gardena, Cal. 
BIB  C. J. Carr, Bo: 106 ....Le Grande, Merced County, Cal. 
Bue B. L Manlove, 255 B. 2nd St  Proro, Utah 
BIG  C. I. Walsh, 529 Mission St  San Rafael, Cal. 
B111  M. J. Flans, 236 20th St  Merced, Cal. 
BU T. Bayer, 157 S. Gramercy PI  Los Angeles Cal. 
411.1  H. M. Houton, 433 Hagar St san Fernando, Cal. 
BIC Northern Orange Co. Radio Association... Fullerton. Cal. 
BIL  E. J. Baughman  Taft, Cal. 
BIM  R. A. Fry, 120 Jefferson St  Watsonville, Cal. 
BIN  B. L. Nance, Lincoln Ave  Callistoga, Cal. 
BIO  C. H. Hubbard, 1109 Colledge Ave  Oakland, Cal. 
BIP  G.A.Bocker. Jr.,  231 West Sheppard St... Winnemucca, Nee 

BIG  C. H. McCoy  Livermore, Cal. 
BIB  J. E. Brandlln, 206 S. Prom St  Napa, Cal. 
BIS K. Kerr, 1528 Ramona Ave  So. Pasadena, Cal. 
BIT  E. H. Mayo  Bard, Cal. 
BIU  L R. Mock, 332 1 1th St  Sae Jose, Cal. 
BIV  A. E. West, Chestnut St  Redwood City, Cal. 
BIW  E. A. Gibson, Main St  Los Gatos, Cal. 

BIX  A. W. Prather, 4611 43rd St  San Diego, Cal. 
BIT  E. J. Rush, 4118 Adams Ave  San Diego, Cal. 
BIZ  M. B. Flood  Del Mar, Cal. 

BJA 
RJR 
BJC 
BJD 
RIE 
B.IF 
11.10 
SIR 
BJI 

H. O. Sutton, 1147 Westmoreland Ave. Los Angeles, Cal. 
R. L. Littligow. 2325 Lime Ave  Long Beach, Cal. 
L Levi, 540 St. Andrews Pl  Loe Angeles, CM. 
A. O. Moore, 2114 La Loma Dr... Hermosa Beach, Cal. 
M. Clapp, 300 Elevado Dr  Pasadena, Cal. 
C.D.Meyerhauer, 315 S. Orange Grove St., Pasadena, Cal. 
N. Cave,  1347 Myrtle Ave  Long Beach, Cal. 
J. Baal, 80 Sierra Bonita St  Pasadena, Cal. 
L Fromm, 379 Marenyo St  Loe Angeles, Cal. 

6 

6 
6 
6 BMQ 
6 BMR 
6 BMS 
6 BliT 
8 BMU 
6 BMV 
BMW 

6 BMX 
6 BMY 
BMZ 

A. F. Ewald, 2820 Manitou Ave  Los Angeles, Cal. 
H. Wood, 1819 S. Burlingame Ave.., Los Angeles, Cal. 
O. A. Chester, 4289 Euclid Ave  84 . Diego, Cal. 
A. Kempbert, 6140 Mesa Ave  Loa AI/Soles, CM. 
G. M. Ludwig. 535 W. Ortega St... Santa Barbara, Cal. 
E. L Harris, 1323 S. Hill St  Los Angeles, Cal. 
C. G. Eckart, Hitchcock Neil Academy  Sus BM W, Cal. 
L C. Haynes, 1216 N. Maclay St  Loa Angela, Cal. 
E. J. Howes, 337 Mathews St  Lee Angeles, Cal. 
G. Z. Johnson, 4267 Ampuda St  San Diego, Cal. 
11.Cunningbam,Jr., 1115 Fairview Ave..8 Pasadena, Cal. 
R. Rober, 2146 Lot& Ave  San Diego, Cal. 
G. C. Bennington, P 0. Box 395  Coronado, Cal. 
R. Kettenerhofen, 1216 Trenton St....Los Angeles, Cal. 
E. Sitar, 133 Milton Ave  Hollywood, Cal. 
A. Simmons, 205 21st St  San Diego, Cal. 
G. Krotser, 877 Sonoma Ave  Banta Rosa, Cal. 

BKA  0. Wright, 784 S. El Molina Ave  Pasadena. Cal. 
BKB  C. A. Taylor, 332 Hager St  San Fernando, Cal. 
BKC  A. Strong, 2460 A St  gas Diego, Cal. 
BED  S. Stun, 15th & Olive Sts...  Pu Robles, Cal. 
BEE  E Seegwlller   Lninalds, Utah 
BEE  R. Crippen, 1136 E. A St  Ontario, Cal. 
BEG  W. H. Earle, 3060 California St....8an Francine, Cal. 
BER Dr. R. O. Shelton, 3443 Fifth St  Ban Diego, Cal. 
BEI J. II. Brown, 725 E. Hill St  Lee Angeles, Cal. 
MU  Lee Adams, 217 S. Daly St  Los Angeles, Cal. 
BICS J. Barth, 1040 20th St   San Diego, Cal. 
BEL R. Bell, 2138 Stockton Dr......  Ian Diego, (hi. 
BKM  R. II. Tuber, 659 Del Mar Ave  Claud& Vista, Cal, 
BILN  R. Limait, 1003 L St   Bakernald, Cal. 
BKO  W. Kirkpatrkk, 2284 W 8th St  Lee Angeles, Cal, 
BKP  S. T. Arnold, Anserlas Ave  San Jose, Cal. 
BKI/  P. K. Churchill, 1031 W. 3311g St....Los Angela, Cal. 
BER L Wilson, 1457 81st Ave  Oakland, Cal. 

BES W. L. Logan, 474 W. Hollister Are _ Lee Angeles, Cal. 
BET  A. Turner, Jr., 4226 Hobart St  Los Angeles, Cal. 
B ER W. ?Inlay, 1633 E. 4th St.... . ...  Santa Ann, Cal. 
BEV  J. Jaguar, Jr., R.F.D. Ne. 1, Bel 168-B....Napa, Cal, 
BKW M. Chambers, 921 Powell St  Hollister, Ca/, 
BEE  E. L Gray  •  San Jacinto, Cal. 
REY G. V. Hallock, 224 W. Florida St .. ...... Ramat. Cal. 
BEZ  N Otis, 222 Chud St  Nowalk, Cal. 

BU P. Liefort, 1402 20th St  Bakergeld, Cal. 
11LB  C. Green, Rout. D, Box 317  Madesto, Cal, 
BLC  P. Haricienson  La Canada, Cal. 
BLD  C. Toney, 135 Sudden St   .WatseerWe, Cal. 
BLE  C. P. Otler, 419 Clinton Ave  Reenills, Cal. 
BLF  W. Galonska, 126 Spruce St  Redwood City, Cal. 
ELO  C. Scullin, 702 Bushnell Ave  Alhambra Cal 
BLH  B. E. Lovejoy, 320 S. 4th East It, Salt Lake City, Utah 

BLI  P. W  Plune  Quhsey, Cal. 
SW  P. Davidson, 665 S. 6th St  Salt Lab City, Utah 
BLK  C. W. Dickson, 908 D St  San Bernadine, Cal. 

BLL  J. Fallon, 303 E. Medielterence St „Santa Barbara, CaL 
ELM  J. Caniff   Sebastopol., Cal. 
BIle  J. Narcearato, P 0. Box 1123  Morena!, Aria. 

IWO  J. E. Stowe, P. 0. Rex 364  Capitola, Cal. 
BLP  A. Cadwell, 9th & California  Beaumont, Cal. 
BLO  L Armsbee, 15813 Normand'. Ave  Gardena, Cal. 

BLR  F. Wilson, 525 med. Ave  Glanders, Cal. 
BLS  R. Ratline, 19 Michigan Blvd. East  Pasadena, Cal. 

BLT  G. P. Bell, 5th St  San Rafael Cal 
BLU  R. Johnson, 463 W. Myrtle St  Glendale, Cal. 
BLV  R. E. Sawyer, 2038 La Prance Ave.. ..8. Pasadena, Be. 
BLW  C. Blood, P. O. Box 73  Rio Vista, Cad. 
BLX  M.F.Kuyomura, R. F. D. No. 2, Bos 252 Terrance, Cal. 
BLY  J. J. Farrell, Jr., 373 Fair Oaks 51. .San Francine, Cal. 
BLZ  O. Wood, 717 Acequia St  Visalia, Cal. 

BMA 
BIM 
BMC 
BMD 
SHE 
BM? 
BMG 
BMA 
BMI 
BMJ 
BMX 
BML 
BM M 
BMN 
BMO 
BMP 

H. Searing, 300 N. Alto St   

H. T. Kirk, 402 First Nat. Bank Bldg..Bakergeld, Cal. 
E. S. McDonald  Sonoma, CaL 
E. T. Trees, 1308 Wiltshire Blvd... .San Mottlea, Cal. 
K. K. Kidd, 311 2nd St  Taft, Cal. 
C. H Hoff, 16 Vernon 8t  San Francine, Cal. 
W. G. Smith, 918 E. 6th St  Te mp, Aria. 

T. Phillips Klee. Shop, 1920 E. Front Eh—Salsa, Cal 
J. E. Courtaley, 232 E. Spenser St  Modesto, Cal, 
U. Smith    lie Vista, Cal, 

Lee Angeles,  Cal. 
L. Ir. Pratt  Williamson, Ads. 
C. E. Gilder), Jr   Simon Cal. 
(Unassigned) 
(Unassigned) 
(Unassigned) 
(unassigned) 
(Unassigned) 
V. B. Barnes     Williams, Cal. 
G.  W.  Burkhardt   Montuallo, Cal. 
8. G. Abell, 16 Magnolia St  San Jess, Cal. 
C. A. Pindle, 406 W Oak St  Lodi, Cal. 

L, Haddon, 332 grant St  Mayfield, Cal. 
R. H. Dear«, B.Lit. Ne. 2  Puente, Cal. 
R. M. Moore, 902 N. 4th Am  Tucson, Arlo, 
R. S. Tilton, 1700 T St  Sacraments, Cal. 
G. Fontaine Ban Rafael, Cd. 

6 BNA  H. E. Huntermann   Ripen, Cal. 
6 BNB  L. Showalter  Leon, Cal. 
6 BNC  U. S. Palmer  Willowe, Cal. 
6 END  R. E. Murry, 620 S. 8th St  Santa Clara, Cal. 
6 BNE  H. M. Armstrong, 2482 Potter RI, Salt Lake City, Utah 
il ENE  J. O. Cofiln. 1327 E. South St ....Salt Lake City, Utah 
6 BNO  L. fl. Limn, 189 Main St  Wataonvllle, Cal. 
6 BNI1  1..A.High School, 4900 Lowly Club Dr, Los Angeles, Cal. 
6 BNI  C. D. Chtnmann. Jr.. 715 Bush St.. Ban Francisco, Cal. 
8 BNJ  H. Olsen, 566 N. First St  Provo, Utah 
6 BNK  R. H. McCollister    . eau W adi Cal. 
6 BNL  L. G. Flory, R.F.D. No. 1, Box 93  Lemeare, Cal. 
6 BNM  O. Oventrom, 105 S. Pasadena Ave  l'imadar, Cal. 
6 BNN  R. B. Lohry, 1921 Irwin Ave  Oakland, Cal. 
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Seventh District 
7 AA  H. E. Biafra, 7319 48th Aye. S  Seattle, Wadi. 
7 AB  D. F. Cralh, 2146 N. 69th St  .Seattle, Wash. 
7 AC  H. J. Briscoe  Cascade, Mont. 
7 Al)  F. J. Brett, Walk 1, No. 10  Seattle, Wash. 
7 AR  E. H. WOIlleaftll, 2846 W. 73rd St  Seattle, Wash. 
7 AF  John W. Huntley, 314 N. Denver St  Spokane, Wash. 
7 AG  H. M. Truesdell, 2770 E. 53rd St  Seattle, Wash. 
7 All  Clarence Benton, 3637 14th Ave. W  Seattle, Wash. 
7 Al  T. E. McMahon, 6409 S. Huston St... Tacoma, Wash. 
7 Ai  F. B. Mossman, 3015 N. 26th St  Tacoma, Wash. 
7 AK  J. IL Belling, 3232 13th Ave. W  Seattle, Wash. 
7 AL  W. F. Whitney, 204 8. 3rd Ave  Bozeman, Mont. 
7 AM  R. A. Barrington, 2848 66th St  Seattle, Wash. 
7 AN  C. I. Wllliams, 8326 13th Ave. N. W  Seattle, Wash. 
7 AO  L. G. Haw, 14th St. & Bayview  'cattle, Wash. 
7 Al'  T. T. Smitls, 1908 E. 75th St  Seattle. Wash. 
7 AQ  P. B. » whin's. 364 S. 5th St  Marshfield, Ore 
7 AR  D. W. Matthe w, 3214 2nd Ave. N  Billings, Mont. 
7 AS  Fred Reitman, 1506 28th Ave. W  .Seattle, Wash. 
7 AT  Carl Capetian, 6314 8. Yakima Ave... Tacoma. Wash. 
7 AU  J. L. Webster, 3538 Beach Dr  Seattle, Wash. 
7 AV  L. F. Mallo w, 481 Schuyler St  Portland, Ore. 
7 AW  B. C. Gamer, 3750 N. 30th St  Tacoma, Wish. 
7 AX  B. W. R. Hagen, 101 8. I 1th St  Yakima, Wash. 
7 AY  Jews F. Ives, 1942 4th Aye. W  Seattle, Wash. 
7 AZ  Clifford Huntley, 426 25th St  Vancouver, Wash. 

7 BA  M. C. Richard, 8024 S. 9th 13t  Tacoma, Wash. 
7 BB  W. 1. Swartout, 533 Marion Ave  Portland, Ore. 
7 BC  Neville R. Benoit, 5406 S. L St  Tacoma, Wash. 
7 BD  G. I. Hart  Summer, Wash. 
7 BE  B. C. Barnes, 336 9th Ave. E   .Eugene, Ore. 
7 BF  Bdward Batman, 3110 Sunderland St....Seattle, Wash. 
7 BG  K. W, Weingarten, 9219 N. 24th St  Tacoma, Wash. 
7 BR  Clive Scutt, 345 8. 14th St  Salem, Ore. 
7 81  Leiter Smith   Tekoa, Wash. 
7 H.1 George Shirley, 206 E. 17th St  Vancouver, Wash. 
7 BK  Howard P. Mason, 9335 33rd Ave. S....Seattle, Wash. 
7 BL  A. C. Dailey  Lake Burton, Wash. 
7 BM  J. 1 Bower, 702 Harrison Ave   Helena, Mont. 
7 BN  Geo. C. Benny, 530 Heights Terr  Portland, Ore. 
7 BO  J. B. Stuart, 212 6th St  Livingston, Mont. 
7 BP  R. A. Willison, Jr., 765 Melrose Dr.....Portland, Ore. 
7 BQ  H. Y. Morrow  Cascade, Mont. 
7 BR  IL N. Swab, 1481 Portsmouth Ave  Portland, Ore 
7 113  0. J. Humphrey. Jr., 605 Boylston Ave., N., Seattle, Wash. 
7 BT  E. McLeren, 229 N. 16th St....  Portland, Ore. 
7 BU Morrie Hoag   Sheridan, Wyom. 
7 BY  C. F. Kennedy  Kelso, Wash. 
7 SW  Carl A. Hoffman, 818 Sunset Ave  Seattle. Wash. 
7 BI  J. J. Towey, 5610 20th Ave N. W  Seattle, Wash. 
7 BY  Wilfred K. Bert, 1924 9th Ave. W  Seattle, Wash. 
7 BZ  Enter O. Ribbins, 300 Fir St  Olympia, Wash. 

7 CA  B. Y. Lmott, 3316 Railroad Ave., N. E Seattle, Wash. 
7 CB  Winifred B. Dow, 2329 8. K St  Tacoma, Wash. 
7 CC  F. C. Olney. Front St  Stanwood, Wash. 
7 CD  E. C. Waugh  Willows, Ore. 
7 CE H. G. Beichert, 818 N. L St  Tacoma, Wash. 
7 CT  Roy Alexander, 5048 8. K St  Tacoma, Wish. 
7 CO  W. H. Miller, 521 11th Ave. El  Nampa, Idaho 
7 CH  H. R. Roodhouse, 914 9th Ave  Nampa, Idaho 
7 CI  Gee. I. Hers. 606 26th Ave. N   . Seattle, Wash. 
7 CJ  Herbert Anderson, 1221 35th Ave  .Seattle, Wash. 
7 CE H. W. Woodmansee   Mew, Idaho 
7 CL  Wellington McMillan, 157 Harrison St...Seattle, Wash. 
7 CM  W. R. Zinn, 4002 99th Ave. B. W  Seattle, Wash. 
7 CN  Wayne K. Harris, 543 N. Broadway.... Marshfield, Ore. 
7 CO  I. B. Strulge, E. 1 lth St  Red Lodge, Mont. 
7 CP  E. C. Martin, 2316 N. Broadway  .Seattle, Wash. 
7 al  M. P. Kavanagh, 411 Franklin St  St Helens, Ore. 
7 CR R. T. Galyean, 460 hillier Ave  Portland, Ore. 
7 CS  W. P. Hawley, Jr., 400 E. 22nd st. N. Portland. Ore. 
7 CT  Paul Stoffel, Jr   Cashmere, Wash. 
7 CU  Clyde Wood, 1801 Railroad Ave  Aberdeen, Wash. 
7 CV  C. IT. Hobert, 815 Columbia St..  Vancouver, Wish. 
7 CW  Olfan Dellike  Rilverton, Ore. 
7 CX  L. A. Peek, 4918 Wallingford Ave  Seattle. Wash. 
7 CT  Ben Crawford, 325 8. J St  Tacoma, Wish. 
7 CZ  C. I. Traer, 88 Park Ave  Marshfield, Ore. 

7 DA P. L. Cloud. 1418 5th St  Aberdeen, Wash. 
7 DB  Frank Tovey, 1006 L St. 8  Tacoma, Wash. 
7 DC  J. A. Rutledge, 1210 Highland Or  .Bremerton, Wash. 
7 DD  E. C. Davis, 6919 30th Ave. S. E  Portland, Ore. 
7 DE  E. M. Thornton, R.F.D. No. 3  Walla Walla, Wash. 
7 DF Archie L. Belated, 1832 4th Ave. W.....Seattle, Wish. 
7 DO  W. H. Campbell, 1209 Franklin St  Boise, Idaho 
7 PH  L. G. Van Mike  HyattvIlle, Wyo. 
7 DI  R. M. Quarles, 911 Bossism 8t  Boise, Idaho 
7 DJ  L. L. Stanley, 820 State St  Helena, Mont. 
7 DX  Harry I. Veen, 816 9th Ave. N.....Great Falb, Mont. 
7 DL  Clark Moore, 211 14th St  Raymond, Wash 
7 DM  R. C. Boyd, 420 W. Main St  Helena. Mont. 
7 ON  Forest Umphenour, 447 14th St  Bellingham, Wash. 
7 DO  Rudolph Miklave   Black Diamond, Wash. 
7 DP  George W. Cameron, 500 12th St  Portland, Ore. 
7 DQ  Donald Oldley  771 4th St  Marshfield, Ore. 
7 DR  H. E. Baker, 151 Harrison St.... ...... Seattle, Wash. 
7 DR  D. K. Larson, 777 5th St  Astoria, Ore. 
7 DT  R. P. Z. Mortell, 102 W. Mercer St .. ...Seattle, Wash. 
7 DU  W. G. Ludgate, Jr., 977 Multnomah St. Portland, Ore. 
7 DV  H. N. Pinkman, 617 28th Ave. N  Seattle, Wash. 
7 DW  L. N. Suer, 5635 8. L St  Tacoma, Wash. 
T DX  J. G. Upthegrow, 344 E. 41st St. N  Portland, Ore. 
7 DY  J. E. Middleton, 145 N. Normal St  Burley, Idaho 
7 DZ  IT. C. McCracken, 460 E. 13th St. N.. Portland, Ore. 

7 EA  N. A. Clodtelter, 1221 Madison St  Portland, Ore. 
7 KB  W. D. Simpson, 1543 Court St  Salem, Ore. 
7 EC  R. M. Simingfon, 1247 Tillamook St.... Portland, Ore. 
7 ED  W. V. Russ, )3,31 Michigan St  Portland, Ore. 
7 ER  R. E. Marshall, 1135 1/2  Albina Ave  Portland, Ore. 
7 ET  H. B. Bowe, 115 W. 14th St  The Dille!, Ore. 
7 EG  . R. . , W. Slit SI  Ellensburg, Wash. 
7 ER  B. R. Jodrell, 418. 25th Ave. 8   . Seattle, Wash. 
7 RI  A. L. Fisher, Jr., 2443 N. Yakima Ave , Tacoma. Wash. 
7 11  W. E. Curley, 2332 Monroe St  Corvallis. Ore. 
7 EK  Leslie Lunen, 806 S. M St  Tacoma, Wash. 
7 EL  O. H. Folsom, 7427 Olympic Court  Seattle, Wash. 
7 EM  E. N. Stone, 4215 Aurora Are  Seattle, Wash. 

7 EN 
7 KO 
E2 

7 EQ 
7 ESL 
7 ES 
7 ET 
7 EU 
7 EV 
7 KW 
7 EX 
7 BY 
TEZ 

FA 
7 FB 
7 re 
7 FD 
7 PE 
7 FF 
7 WI 
7 PH 
7 Fl 
7 IN 
ITK 

7 FL 
7 FM 
7 EN 
7 FO 
7 FP 
7 FQ 
7 FR 
7 FS 
7 FT 
7FU 
7 VV 
7 FVf 
7 TX 
7 FY 
7 FZ 

7 GA 
7 GB 
7 GC 
7 GD 
7 as 
7 OF 
f GO 
OH 

T GI 
GJ 

T OK 
f OL 
7 GM 
f GN 
7 GO 
ae 

7 G0 
T GR 
T GS 
7 (IT 
7 GU 
OV 

1 OW 
1 OX 
flY 

7 GZ 

7 HA 
7 NB 
7 BC 
7 FID 
7 HE 
7 FIE 
ITO 

7 HH 
7 III 
1 NJ 
111( 

7 HL 
7 TIM 
7 1IN 
7 HO 
HP 

T HQ 
7 1111 
7 HO 
7 HT 
7 FRI 
7 HY 
7 IlW 
7 ITX 
7 HY 
7 HZ 

7 IA 
7 TB 
7 1C 
7 ID 
7 1E 
f 11' 
7 10 
7 ITI 
7 II 
7 LT 
7 TIC 
7 
7 IM 
7 TN 
7 TO 
l'IF 
7 IQ 
7 IR 
7 IS 
7 IT 
7 IU 
7 TV 
7 TNY 
7 IX 
7 IT 
1.7. 

Bernard Mtkk, 1715 Ravenna Blvd  Seattle, Wash. 
H. T. Louis  Dayton, Ore. 
F.  C. DrillIeld   Unga, Alaska 
J. S. Ramsey, 215 E. 9th St  Ellensburg, Wash. 
C.M.Emigh, 1418 Walla Walla Av., Walla Walla, Wash. 
Arthur J. Frisa, 1010 N. 11th St  Tacoma, Wash. 
I. N Robinson, 623 Boylston Ave  .Seattle, Wash. 
Jos. Masuranich, 211 Joliet St  Helena, Mont. 
Lester E. O'Brien, 902 S. G St  Tacoma, Wash. 
W. S. Palmer, 6308 S. Yakima Ave... Tacoma, Wash. 
E. L Wharton   Glasgow, Mont. 
C. N. Uhl', 1650 E. Terrace St  Portland, Ore. 
E. W. Morgan, 530 Tonto° Ave  .Portland, Ore. 

J. C. Forrest, 438 High St.... ..... Bellingham, Wash. 
E. C. Riche, 831 Main St  Klamath Falls, Ore. 
L 8. Young, 1055 Hancock St  ....Portland, Ore. 
Alvin Moore, 434 E. 65th St. N  Portland, Ore. 
F. T. Richards, 6323 5th Ave. N. E  Seattle, Wash. 
G. B. McCullough, 608 8. 2nd St  Tacoma, Wash. 
Roy l'itleld, 278 Baldwin St   Portland Ore. 
Vernon J. Bird, 406 W. 12th St  Vancouver, Wash. 
D. W. Campbell, 204 Spaulding St....Pullman, Wash. 
L A. Byerly, 909 Bryce St  Portland, Ore. 
T. A. Wetzel, 904 Vancouver St  Portland, Ore. 
F. F. Gray, 1208 2nd St  Butte, Mont. 
J. E. McBride, Bella & 25th Sta  Boise, Idaho 
R. M. McMillan, 3727 Pacific Ave  Tacoma, Wash. 
Lloyd Wallgren, 2124 Wetmore Ave  Everett, Wish. 
J. D. Shaver, 939 The Alameda  Portland, Ore. 
L. R. Goddard, 527 Water 8t  Thekoa, Wash. 
H. L. Jones, 1208 W. 70th St  .Seattle, Wain 
A. A. Webster, 7 S. Neches Ave  Yakima, Wash 
Currie N. Teed  Kona, Idaho 
Willis Oldflaid, 1221 Colby Ave  Everett, Wish. 
W. Countryman, 2022 Oakes Ave  Everett, Wash. 
H. Tenn.), 418 Union St  Seattle, Wash 
Theo. McKeon, 2920 Rucker St  Everett, Wash. 
C. A. Harrington, 104 N. 6th St  Boise, Idaho 
C. M. Yadon, 1611 Johnson Ave.  .Klamath Palle, Ore. 

C. R. Bunter, 343 E. 95th St  .Portland, Ore. 
C. B. Hurley, Jr., 808 N. Yakima Ave  Tacoma. Wash. 
Victor Aldrich, 337 N. 4th St  Corvallis, Ore. 
J. M. Pearson, 740 Schuyler St  Portland, Ore. 
L. C. Maybe., 828 Bridge St   ....Puce, Wash. 
L. S. Dyer, 761 75th St. N  Seattle, Wash. 
O. D. Crockett, 1420 Hawthorne Ave  Portland, Ore. 
Gale Mit  Moscow, Idaho 
E. F. Barber  St John, Wash. 
P. V. Noorlin, 45 69th St. N. E...  .Portland, Ore. 
C. H. Linsley, 1249 Centre St  ...Evanston, Wyo. 
C. E. Jean, 1103 E. 64th St  Tacoma, Wash. 
J. B. Hendry. 720 8. Grant St  Tacoma, Wash. 
C. A. Newton, 3920 N. lath St  .Tacoma, Wash. 
C. R. Goodwin, 445 N. Commercial St  Salem, Ore. 
Allan Gunston, 909 6th St  Olympia, Wash. 
M. D. Koupal, 610 W. 5th St.... ....... Eugene, Ore. 
C. R. Schrotke  Bothell, Wash. 
Lyle Brennan, 518 N. 79th St  .Seattle, Wash. 
C. R. Meld, 8415 Dayton St   . Seatt le, Wash. 
J. M. Deady, 150 27th Ave  Seattle, Wash. 
E. D. Pollock, 2707 10th Ave. N  Seattle, Wish. 
M. E. McCulloh, 914 S. 15th St  .Tacoma, Wash. 
F. L Patterson, 865 Williams Ave  Portland, Ore. 
T. O. Selby, 1401 N. 20th St  Boise, Idaho 
Leo C. Clark, 1509 24th Ave  .Seattle, Wash. 

H. B. Churchill. 105 Belmont St  Salem, Ore. 
G. M. Smith  Estonville, Wash. 
Clifford Emery, 611 Malden Ave  .Seattle, Wash. 
A, A. Thibodo   Seaside, Ore. 
D. W. Coffey  Kalama, Wash. 
H. H. Skipworth, 1151 Charnelton St... Eugene. Ore. 
H. C. Williams, 402 E. Jefferson St  Boise, Idaho 
W. S. Tucker, 2832 N. Broadway  Seattle, Wash. 
W. B. Robinson, 1113 E. I St  Auburn, Wash. 
Fred Brown, 1 5 ele Mrs. R. P. May....Bolse, Idaho 
Z. R. Hefted, 3716 Colby Ave  Everett, Wash. 
M.D.Richardson, 500 N. Williamette St.. StRelens, Ore. 
Merwin Elton, 611 5th Ave. N  Great Falls, Mont. 
Delmer Jeans, 1090 W. 7th St  Eugene, Ore. 
Carroll Freeland, 1611 Tieton Dr.. ..... Yakima, Wash. 
Thos. E. Widrig, 1132 8th Ave. W  Seattle, Wash. 
T. .1. Bieber, 2024 6th Ave  .Seattle, Wash. 
A. D. Cole, 430 15th Ave. E  Eugene, Ore. 
O. C. Kent   Glasgow, Mont. 
E." H. Weimer  Cohagen, Mont. 
Sol. Hasbrouck, 224 E. Idaho St  Boise, Idaho 
James Ray, 1831 24th Ave  Seattle, Wash. 
V. K. Roberts, Apt. 112, Monticello  Helena, Mont. 
P. A. Schumacher, Box 118  St John, Wash. 
W. T. Vale, 111 Pine St  Klamath Falls, Ore. 
P. L. Schreiber  Cohagen, Mont. 

J. E. Jenkins, R. R. No. 2.... ....... Olympia, Wash. 
J. O. Nordahl, 809 24th Ave. N  Seattle, Wash. 
Albert Onsum, 806 E. 55th St  Seattle, Wash. 
Benedict Barr, Mt.  Angel  Benedict, Ore. 
C. J. W. Tibbetts, 1813 Broadway  Helena, Mont. 
R. M. Dansfield, 727 Blair Blvd  Eugene, Ore. 
P. B. Jackson  414 Broadway  Seaside, Ore. 
G. W. %ledge, 4321 9th Ave. N. E.....Seattle, Wash. 
A. B. Rotering, Box 43  Glasgow, Mont. 
Everett Denude, 892 S. 12th St  Salem, Ore. 
Harry H. Olson, 110 4th Ave.... ....... Seaside, Ore. 
T. C. Hall, 1126 Taylor St  Eugene, Ore 
W. D. Thomson, 1414 E. John St  Seattle, Wash. 
A. L. Adams, 321 W. Main St...  Silverton, Ore. 
H. E. Welch, Route 8  Salem, Ore. 
A. A. McCue   10 &week , Alaska 
Donald C. Gannon, Central Ave  Kent, Wash 
.1. R. Hants    Collagen, Mont. 
Ir. W. Lawrence, 406 S. Crosby St  Tekoa, Wash, 
Roy Anderson    Ketchlkan, Alaska 
Gen.  Meacham   Yarrow, Wash. 
Arthur Fletcher. Woodbine St  Boise, Idaho 
P. R. Hoppe, 10133 Willtamette St  Eugene. Ore. 
T. L. Fetes, 318 Avenue E  Snohomish, Wash. 
Denzil Cutler   Vashon, Wash. 
Chas. Burson, 716 42nd Ave. 1  Seattle, Wash, 

7 JA  E. L Crawford, 1340 Court St  Salem, Ore. 
7 JE F. H. Stephens, 63 68th St  Portland, Ore. 
7 JC  Keith hazier  ,829 3rd Ave  S  Glasgow, Mont. 
7 ID  Franck McKee, 11th & E. Court.  Weiser, Idaho. 
7 JE H. C. Boardman, 112 W. 5th St  Pt. Angeles, Wash 
7 JI Clyde Anderson, 5095 Wash. St  Moscow, Idaho. 
7 JO  H. R. Drinker, 497 E. 16th St. N  Portland, Ore. 
7 JH  J. D. Hertz  Vancouver, Wash 
7 JI Albert hicOuffin, 346 lot Ave. N  Glasgow, Mont. 
7 Ji Gough Six, Box 151  Gresham, Ore. 
7 JK  F. P. Blass, 792 E. 34th St  Portland, Ore. 
7 JL  Waverly Miller, 1704 E. 14th Ave  Spokane, Wash. 
7 JM  O. R. Anderson, 1114 E. Market St.....Portland, Ore. 
7 JN  Roy Rios  Wapinitta, Ore. 
7 JO  Marvin Larsen, 2024 Spofford St..  Spokane, Wash. 
7 JP  P. W. Dann, Box 974  Astoria, Wash 
7 JQ  R. A. Gould   Ruin, Wyo. 
7 JR C. L Pitcher, 723 E. 5th st  Moscow. Idaho 
7 JS  L C. Tate, 807 6th St  Anscortes, Wish. 
7 JT  O. S Van Olinda  Vashon, Wash. 
7 JU  J. M. Morris, 650 12th Ave. E  Eugene, Ore. 
7 JV  H. M. Moon, R.F.D. No. 2.... ....... Meridian. Idaho 
r JW  J. D. Tait, 851 E. 26th St. S  Portland, Ore. 
7 JI A. E. Wilkinson, 1919 2nd St  Baker, Ore. 
7 JY  Bruce Duncan, 923 31st St. N  Billings. Mont. 
7 JZ  R. B. Curnutt, 703 9th Ave. S   Great Falls, Mont. 

7 KA C. B. Collier, 311 Diamond Ave  Mlllyard, Wash. 
1 KB  Z. M. Sheets   Oak Grove, Ore. 
7 KC  R. R. ZYIstra  Linden, Wash. 
7 ED  Herbert Wurst, 8 Jensen Apts  Glasgow, Mont. 
T KZ  L L Baker   Myrtle Point, Ore. 
7 KF  T. D. Ferguson, 1258 Chemekita St  Salem, Ore. 
7 KG  S. A. Wicks, 712 W. Meeker St  Kent, Wish. 
7 KB  L. E. Shatto, 426 15th St  Astoria, Ore. 
7 XI  H. W. Bldlinghafer, Shannon Hotel  Glasgow, Most. 
V KJ  W. licOoffin, 450 Chinault St  Hogulm, Wash. 
V KK  T.. P. Crowson. 896 Boulevard ....  .... Ashland, Ore, 
7 KL  V. H. Dale, 432 Terrace St  Ashland, Ore. 
7 KM  W. O. Nicholson, 9115 S. 8th St  Tacoma, Wash. 
T KN  Wm. Haferkorn  Clinton, Wash 
7 KO  Paul E. Lung, 936 S. Grant St  Tacoma, Wash 
7 KP  James Holcombe, 137 N. 79th St  Seattle, Wash. 
7 KQ  C. L. Stephens, 1166 Alder St   Eugene, Ore. 
7 KR  T. E. Olson, 528 Market St  Portland, Ore. 
7 KS  A. H. Whittle, 7 Grand Ave  Astoria, Ore. 
I KT  R. A. Denham  Prairie City, Ore. 
7 KU  W. K. McIntosh, 1395 Rodney Ave  Portland, Ore. 
7 KV M. W. Edwards  Camp Lewis, Wash. 
7 KW  G. H. Metcalf, 1443 W. 53rd St  Seattle, Wish. 
7 EX  Errol Hunt, 250 N. Miller St  Burley, Idaho. 
7 KY  C. E. Anderson, 317 6th St  Marshfield, Ore. 
7 KZ  F. C. Aahall, 536 N. Warren St  Helena, Mont. 

7 LA  David Phillips, 6601 linlan Ave  Tacoma, Wash. 
7 LB  Alvin Ste w, 1922 8. J St  Tacoma Wash. 
7 LC  Eugene Zalesky, 8257 Stroud Ave  Seattle, Wash 
7 LIT  O. F. Torgeson, 7044 17th Ave. N. W  Seattle, Wash. 
7 LE  H. E. Redeker, 1213 17th St. N  Boise, Idaho. 
7 tz  E. A. Kraft, 5042 11th Ave. N E  Seattle, Wash, 
7 LO  J. C. Burke, 1186 E. Lincoln St.. ..... „Portland, Ore. 
7 1.10  C. P. Cowper, 1419 Boulder Ave  Helena, Mont. 
7 LI  C. D. Brumbaugh, 354 Central Ave  Marshfield, Ore 
1 LI  W  W. Boner  Plainview, ent. 
7 LE  J. R Mendenhall, 1007 6th St  Bold, Idaho 
7 LL  Wm. Carleton, 4302 Nevada Ave  Seattle, Wash 
7 LN L L. Martin   Nampa, Idaho. 
7 LM  D. E. Oberg, 617 S. 5th St  Yakima, Wash. 
7 LO  W. C. Burkhart, 1700 Denver St  Boise, Idaho. 
I LP  J. D. EllIgreen  Milwaukee, Ore. 
7 IA1  K. C. Preuitt, 803 8th Ave. N. W  Helena, Mont. 
7 LB  Royal Howard, 425 Ellsworth St  Albany, Ore 
1 LS  Hunter Anstine   Ferndale, Wash 
7 LT  D. H. Vollmer, 1205 Worden Ave....Klamath Falls, Ore 
7 LU  Ir. N. Mitchell   Greybull, Wyo 
7 LV  H. E. Rankin, 2810 Hyde St  Salem, Ore. 
7 LW  Ray T. White, Si E. 24th St. N.. ..... Portland, Ore 
7 LX  Arthur Lindsley, R.F.D. No. 3  Oregon City, Ore 
7 I,Y  II. E Cutting, 420 W. finch St  Bozeman, Mont 
7 LZ  R. T. Thelberg, 4290 Brooklyn Ave  Seattle, Wash 

7 MA  E. V. Olson, 223 W  29th Ave  Spokane, Wash 
7 MB  H F. Osterberg, 621 S. Jackson St  Butte, Mont 
7 MC  M. V. Moller  Myrtle Point, Ore. 
7 MD  C T. Osterman, 1140 Court St   Salem, Ore. 
7 ME  C. V. 201 . 6th St  Bozeman, Mont. 
7 Mir  Arthur Smit6, 261 Jefferson St ....... ..... Eugene. Ore. 
7 MG  A. L Sams, 468 Heiman St  Ashland, Ore. 
7 MR  E J. Gerdon, 320 Summit Ave. N   . Seattle, Wash. 
7 MI  H.  S. Horton   Linden, Wash. 
7 MI  Jack Stranger, 1215 E. 3rd Ave..  Spokane, Wash. 
7 MK  H. J. Jug, Jr., 2727 32nd Ave. S  .Seattle, Wash. 
7 ML  D. D. Smith, Collider St  Boise, Idaho. 
7 MM Frank Pugh   . Phllomath. Ore. 
7 MN  R. V. Bishop, 2124 W. York St  Spokane, Wash. 
7 MO  H. C. Buffum   Oswego. Ore. 
7 MP  Ralph Lindahl  Bozeman, Mont. 
7 MQ  L _L. Long  Cornelius, Ore. 
7 MR  Carl Soderlund, 116 13th St  Vancouver, Wash. 
7 MS  E. II Hughes  Main St  Hillshorn, Ore. 
7 MT  P. IT. Euler, 1819 Commercial St  Astoria, Ore. 
7 MU  P. F. Peyton, 1060 S. Commercial St  Salem. Ore. 
7 MV  F. L. Edwards, Route 8, Box 39 ....... Yakima, Wash. 
7 MW H. W. Edmondson, 637 N. 14th St  Corvallis, Ore, 
7 MX  Raymond E. Sties, 339 Jefferson St  Eugene, Ore. 
7 MY  J. R. TIM, 703 9th Ave. E   Eugene. Ore. 
7 SIZ  A1311 Phillips  l'enino, Wash. 

7 NA  E. E. Ames, 349 N. 32nd St  Portland, Ore. 
7 NB  H. O. McCoy, 4328 Park Ave  Tacoma, Wash. 
7 NC  R W. Morse, 955 13th Ave. W  Seattle, Wash. 
7 ND  Roland Rudman, 115 W. 20th St  Olympia, Wash. 
7 NE  C. J. McClure  Leavenworth, Wash. 
7 NE  F. F. Henriot  Winlock, Wash. 
7 NG  Edwin FloquIst, 634 9th St  Bremerton, Wash. 
7 NH  J. C. Wilson, 295 N. 24th St  Portland, Ore. 
7 NI  Tr S Flesher, 307 14 Burnside St  .Portland, Ore. 
7 NJ  G. A. Hunter, 518 Willow St  Pt Townsend, Wash. 
7 NE  II. R. 1111d-eth, 2084 23rd Si. N  Seattle, Wash. 
7 NI,  O. E. Langford, 2927 /eh St  Spokane, Wash. 
7 NM  K. C. Evening School, 290 Grand Ave... Portland, Ore. 
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NN 
f NO 
NP 
NQ 

I NR 
7 N8 
T NT 
/ NU 
NV 
7 NW 
7 NX 
7 NY 
7 NZ 

7 OA 
7 OB 
7 OC 
7 OD 
7 OE 
7 OF 
7 OG 
7 OH 
7 01 
703 
7 OK 
f OL 
1 OM 
ON 
700 
7 OP 
700 
7 OR 
OS 

7 OT 
OU 
OV 
7 OW 
OX 
7 Or 
7 OE 

7 PA 
7 PB 
7 PC 
7 PD 
7 PE 
7 PP 
7 PG 
7 PH 
7 PI 
Pi 

7 PK 
7 PL 
7 PM 
7 FN 
7 PO 
7 PP 
7 PG 
7 PR 
7 PS 
7 PT 
7 PU 
7 PV 
7 PW 
7 Pl 
7 YP 
7 PZ 

QA 
7 QB 
7 QC 
QD 

7 QE 
7 OF 
(10 
QH 
QI 
43 

7 WC 
7 (IL 
7 QM 
TON 
7Q0 
7 QP 
7 00 
OR 

7 QS 
7 QT 
QU 

7 QV 
1 QW 
QX 
QY 

7 QZ 

7 RA 
7 RR 
7 RC 
7 RD 
7 RN 
BY 

7 RO 
7 RH 
7 RI 
Ri 

7 RK 
7 RL 
RM 

7 RN 
7 RO 
7 RP 
7 RQ 
7 RR 
7 RS 
7 ST 
7 RV 
7 RV 
7 RW 
7 RX 
7 ET 
7 RE 

7 SA 
7 SR 

D. & McGee, 616 5th at  Hoquium, Wash. 
& K. Carrlere, 837 Mortis St  Portland, Ore. 
B. J. Glitin  Gig Harbor, Wash. 
P. L Canty   F,atonville, Wash. 
H. V. Koontz  Buffalo, Wyo. 
F. H. Alverdes, 142 E. 47th St  Portland. Ore. 
Cull Hughes, 601 7th Ave. S  Glasgow, Mont. 
E. J. Moe, 1209 8. Ivanhoe St  Portland, Ore. 
G. C. Henry, 1214 lst Ave. S  Great Falls, Mont, 
E. L Clark, 2301 Cherry St  Hoquium, Wash. 
J. J. Wilson, 34 E. 62nd St  Portland, Ore. 
J. E. Watson, Route 2  Forest Grove, Ore. 
V. C. Huddle  John Day, Ore. 

William Thurber, 300 N St  Hoehn:it, Wash. 
Arthur Hagerman Y M.0 A  Baker, Ore. 
H. H. Clark, 386 E. I 1th St  Reedsport, Ore. 
M. B. McBride, Jr., 1031 N. 23rd Ave.  Seattle, Wash. 
S. M. Mathes, 561 Burwell Ave  Bremerton, Wash. 
C. V. Johnson, 1014 Glass Ave  Spokane, Wash. 
L A. Elite, 418 N. Benton St  Helena, Mont. 
G. S. Felkert, 402 N. 17th St....  Corvallis, Ore 
P. M. Smith, R.P.D. No. 3   Powell, Wyo. 
L U. Bennett  Pt. Townsend, Wash. 
Frederick Koelack 103 Jefferson St  .Rolae, Idabs 
Roy Smith, 202 lut St. s  Burley, Inane 
Harold Woodyard  Sunnyskie, Wash. 
Sheldon Hagen, 807 24th Ave  Seattle. Wools. 
G. 0. Leonard, 1827 4th Ave. W  Seattle, Wash. 
H. E. Williamson, 316 Union St  Seattle, Wash. 
R. E. Peratovich  Bay View, Alaska 
A. H. Llllibridge, 506 E. A St  Moscow, Idaho 
C. It Burdick  Casper, Wyo. 
B. B. Blige, Jr., 417 Bannock St  Boise, Idaho 
W. M. Stockdale  Presser, Wash. 
P. J. Campbell, 2nd St, N  Purest Grove, Ore. 
Edwin Eby. 782 front fa  Salem, Ore. 
W. A. Hallewood   Myrtle Point, Ore. 
J. R. Truman, 848 Ocean Dr  Bandon, Ore. 
Garrett Lewis, 767 Hawthorne Ave  Portland, Ore. 

H. W. Randall, 1212 Star Et St  Pullman, Wash. 
R. T. Jones, 116 Edison St  .Portland, Ore. 
Herbert Chase, 2010 Water St  Olympia. Wash 
B. C. Hendricks  Cornelius, Ore. 
Clyde Hudson    Cloverdale, Ore. 
Glen Gunnel, 2818 Victor PI  Everett, Wash, 
K. H. Ellerbeck, 2019 Knob Hill   Seattle Wash. 
R. M. Gardner, R. A. Box 292-A  Eugene, Ore. 
R. J. Moore, 115 lot St.  Wolf Point, Mont. 
D. P. Suite, 288 8th St.  Marandeld, Ore 
D. K. Boyd, 2nd Ave  Glasgow, Mont. 
C. H. Ackerman, 305 5th St. 8  Glasgow, Mont. 
Manning, H. C., 4324 8th Ave. N. E  Seattle, Wash. 
B. L. Dula, 8523 12th Ave. N. W  Seattle, Wash. 
G. E. Kinsey, 907 W. 58th St  .Seattle. Wash. 
Stadium High School, 1st & E Sts  Tacoma, Wash. 
Arthur Harding, 1120 N. 97th St  Seattle, Wash. 
Leland Harris, 3232 98th Ave. S. W  Seattle, Wash. 
Arthur Randall, 2802 22nd Ave  Seattle, Wash. 
E. P. Coulter, 529 3rd St  .Helena, Mont. 
E. L Hansen, R.F.D. No. 2  Powell, Wyo. 
J. M. Dickenson, 1759 A St   Corvallis, Ore. 
C. W. Glabrielson  Puyallup. Wash 
L. A. Kobe  Powell, Wyo. 
Hue Mule  Nampa, Idaho 
Walter Bone   Carneyville, Wyo. 

H. M. Bassett 120 E. 60th St  Seattle, Wash. 
Kenneth Field 306 & Olive St   Seattle, Wash. 
J. P. Bunting, 1907 lit Ave. W  Seattle, Wash 
D. R. Bunch, Lake Shore Dr....  Seattle, Wash. 
W. H. Mots, 4608 J St  Tacoma, Wash. 
8. W. Ostrom, 4840 Seth St. S. E. ... —.Portland, Ore. 
0. R. Salisbury, 1951 3rd Ave. W  Seattle, Wash 
B. M. Reynolds, 3817 Densmore Ave  8eattle, Wash. 
J. D. Keating, 1315 Sandy ate  Portland, Ore 
Frederick Lindstrom   Powell, W10. 
R. R. Patrick, 320 Roosevelt St  Wenatchee, Wash. 
Alvin Flippin   Ranier, Ore. 
R. L Welch, 1005 N. Normandie St....Spokane, Wash. 
A. Z. Lillian, 620 21st Ave. N  Seattle, Wash. 
J. C. Mitchell, Municipal Life Bldg  Seattle, Wash. 
Howard Liebe, 204 N. 22nd 8t  Portland. Ore. 
Chris Engleman, Jr., 821 W. 92nd St.. Vancouver, Wash. 
C. V. Minim   Myrtle Point, Ore. 
E. W. Henry, 5505 88th Ave. S. E......Portland, Ore. 
Clarence Hord, 1514 Williamette St ..... Eugene, Ore. 
F. R. Cartan, 1461 Monroe St  Corvallis, Ore. 
J. Diunzenrieder, 515 1st St  Helena, Mont. 
Jay Isham, 820 Dalton Ave. W  .Spokane, Wash. 
T. A. Koehler, 36 Shepard Way  Corvallis, Ore. 
Victor Chambers, 10th St  Cottage Grove, Ore. 
D. W. Cathcart, 1505 E. 68th St  .Portland, Ore. 

M. A. Huge, 5635 11th Ave. N. E  Seattle, Wuh. 
R. C. Farrah, 700 E. 26th St  Vancouver, Wash. 
Barton Stemmler, Spruce St  Myrtle Point, Ore. 
Charles Parmelee  Bunnyalde. Wash. 
N. H. Poster, North Water St...  Ellensburg, Wash. 
H. E. Nelson  Onalaska, Wash, 
E. J. Hoff, 927 Irving St  Astoria, Ore 
P. E. Nolte  Camp Lewis, Wash. 
John Soriendmm  .Montesano, Wash. 
(3. 0. Campbell, 2443 5th Ave. W  Seattle, Wash. 
H. L. Haven, 1123 Burwell St  Bremerton, Wash. 
O. W. Garman, 1366 31st- Ave. 8  Seattle, Wash. 
R. A. Burgess, 9260 California Ave . ... .  Seattle, Wash. 
Kenneth Paton  Cashmere, Wash. 
R. G. Ileitkemper, 439 E. 10th St. N ..Portland, Ore. 
Z. R. Simpson, 1004 Leonard Bt.. ..... .PortJand, Ore. 
D. E. Replogle  Cashmere, Wash. 
Jeffrey Kilehli, 319 N. 33rd St  Billings, Mont. 
L. E. &riven, 0-2118 Lidgerwood St  Spokane, Wash, 
E. S. Collies, 2815 Pacific Ave  Hoquium, Wash 
N. J. Brurk, 744 Kearney St  Portland, Ore. 
William Morton, 6523 45th Ave  .Portland, Ore. 
D. K Sehults, 2423 Birch St  Astoria, Ore. 
L. 8. Shields. R.T.D. No. 1, Box 21  Salem, Om. 
L. P. Zimmerman, Owyhee St  Ontario, Ore. 
V. E. McCulloch, 223 N. Conant Ave  Burley, Idaho 

D. X. Tower, 1615 95th Ave  Seattle. Wash. 
L. E. Brecht, 1804 Batchelor St  Miles City. Mont. 

7 SC 
7 SD 
7 SE 
7 SF 
7 SG 
7 SH 
7 SI 
7 SJ 
7 SK 
7 SL 
7 SM 
7 SN 
7 SO 
7 SP 
7 SQ 
7 BR 
7 SS 
7 ST 
7 SU 
7 SV 
1 SW 
7 81 
7 ST 
SZ 

7 TA 
7 TB 
7 TC 
7 TO 
7 TE 
7 Tr 
7 TO 
7 TB 
TI 
Ti 
IIC 

7 n 
7 TM 
7 TN 
7 TO 
7 TP 
7 TQ 
7 TR 
7 TS 
7 TT 
7 TU 
7 TV 
7 TW 
7 TX 
7 TV 
TZ 

7 UA 
TUB 
7 UC 
7 UD 
ITE 

7 Ill' 
7 U0 
7 CH 
7 1.11 
7 11.1 
7 UK 
7 UL 
7 UM 
7 UN 
7 110 
7 UP 
T 114 
7 1JR 
7 US 
7 UT 
7 1.11/ 
7 UV 
7 TM 
7 UX 
UY 

7 1JZ 

7 VA 
T VB 
7 VC 
7 VI) 
7 VE 
7 VF 
VO 

7 VH 
7 VI 
V V.1 
7 VIC 
7 VL 
7 VM 
7 VN 
7 VO 
7 VP 
7 VQ 
7 VR 
7 V51 
7 VI' 
7 VII 
7 VV 
7 VW 
7 SIX 
7 VY 
7 VI 

7 WA 
7 WB 
7 WC 
7 WD 
7 WE 
7 wr 
7 WO 
7 WIT 
I'WI 
7 11.1 
7 MX 
7 WI, 
7 WM 
11.1 

7 wt1 
WP 
WQ 

W. A. C. Bernath, 916 Hume St  Aberdeen, Wash. 
H. L. Frits, 707 N. 85th PA  Seattle, Wash. 
T.L.Richardson, U.8.0.11.8.Heemital 159—Tacoma, Wash. 
E I. Griggs  1518 lot St  Aberdeen, Wash. 
Don Harris, 1711 Simpson St  Aberdeen, Wash. 
A. J. Homchick, 904 let 8t  Aberdeen, Wash. 
Hal Garrott, 4320 Meridian Ave  Seattle, Wash. 
R. P. Heatlie, 324 P St  Aberdeen, Wash. 
C. C. Howard, 218 E. 63rd St. N.......Portland, Ore. 
L C. Mclianemy, 1309 Hood St..  Aberdeen, Wash. 
C. T. Harts, 906 19th Ave. N  Seattle. Wash. 
R. G. Waecher, 760 12th Ave  .Seaside, Ore. 
W. L. Duncan, 142 llth St  .Corvallh, Ore. 
M. W. Rice, 497 E. 28th St  .. Portland, Ore. 
R. F. Parslow, 522 S. Main St. - - ..Roseburg, Ore. 
R. S. Bean  579 E. 9th St  Eugene; Ore. 
W. P. Turnbow, 704 W. 4th St  Aberdeen, Wish. 
M. C. Knight, 3645 35th St. W  Seattle, Wash. 
J. A. Kindle, 230 Sam St  Monroe, Wash. 
D. G. Hanle, 205 Montgomery St  Albany, Ore. 
C. M. Landaker, R.F D. No. 4, Box 17-A. —Salem, Ore. 
C. L. flyer, 815 Thurston St  Albany, Ore. 
G. M. de Broekert, 345 Mill St....  Eugene, Ore. 
P. M. Curtin. 530 Thomas St.... ..... lilllyard, Wash. 

R. K. Leonard, 421 N. Belmont St  Seattle, Wash. 
V, R. Kem, 1509 W. Main St  Cottage Grove, Ore. 
G. C. Perry, 3712 Woodlawn Ave  Seattle, Wash. 
G. M. Leasia, 116 Heron St  Aberdeen, Wash. 
G. C. Kenny. 530 Heights Ten  Portland, Ore. 
J. K. Trescott, 504 N. 31st St  Billings, Mont. 
M. E. Tait, 394 Guild St   Portland, Ore. 
A. W. Emigh, 335 Grove St  Walla Walla, Wash. 
H. T.Ilayden, Jr., Monroe St  Pt Townsend, Wash. 
C. A. Lockvuod, 2117 8. 12th 8t  Salem, Ore. 
R. W. Mudgett   Powell, Wyo. 
B. J. E. Young, 1163 E. 17th St. N...Portland, Ore. 
A. H. Peterson, 2304 N. 39th St  .Seattle, Wash. 
J. B. Darragh, Jr., 2560 5th Ave. W  Seattle, Wish. 
Arvid Kerner, 119 E. Harrison St  Portland, Ore. 
J. C. Campbell  Camp Lewis, Wash, 
H. H. Howell, Route 2, Box 15  Medford, Ore. 
H. R. Andrews, 635 Olympia St  Bremerton, Wash. 
John Pollak, 811 Washington St  Albany, Ore. 
W. E. Burke, 7126 54th Ave. S. E.... .Portland, Ore. 
W. R. Barrett, 5432 8. I. St  Tacoma, Wash. 
H. D. Hall   Cascade, Mont. 
L. G. Perry, R.T.D. No. 2  Eugene, Ore. 
H. R. Fullerton, 210 1/2  N. Minor St....Seattle, Wash. 
E. C. Parks, 8th & Cedar Sts  Port Angeles, Wash. 
G. R. Shockley, S. Water St  Silverton, Ore. 

Josephine Ralston, 627 Baker St  Albany, Ore. 
Carl McDoeell, 906 W. 4th St  Eugene, Ore. 
G. T. Mood, 4526 52nd Ave S. W  Seattle, Wash. 
D. R. Packard, 3rd Ave  LaConner, Wash. 
G. H. Clinefelter, 2nd & C Ste  Oswego, Ore. 
Pear Wallin    Chianti', Alaska 
Hugo Osterman, 508 Lincoln St  .Walla Walla, Wash 
R. D. Glasgow  Cody, Wyo. 
K. B. Dusbury, 720 Central St  Olympia Wash 
F. G. Frobese, 103 5th Ave. N  Seattle, Wash. 
R H. Millsap, 1235 Taggert St  Portland, Ore. 
Jack Hohenberg, 1434 20th Ave   Seattle, Wash. 
Brannon Culer, 3308 W. 71st St  .Seattle, Wash. 
G. W. Beller, 1438 20th Ave  Seattle, Wash. 
M. F. Judicial. 900 Denny Way  Seattle, Wash. 
M. J. (host 124 Skidmore St  Portland, Ore. 
R. B. Wallitner  Pt. Angeles, Wash. 
C. M. Cruikshank, Jr., 626 5th Ave. N. .Glasgow, Mont. 
A. K. Robinson, 2317 % E. Union St ....Seattle, Wish. 
E. J. Overman  877 Cleveland St  Portland, Ore. 
Robert Waskey, 7213 28th Ave  .Seattle, Wash. 
C. J. Stubbs, 6129 94th St. S. E  Portland, Ore. 
John Weisner, 322 5th St.  McMinnville, Ore. 
H. A. Wilson, 985 14th St  Astoria, Ore, 
L. F. Kempfle  Glasgow, Mont, 
R. E. Lawson, 508 W. 23rd St  Vancouver, Wash. 

Douglas Hartman, 110 Carlisle St....Onalaska, Wash. 
D. E. Stambaugh  Oswego, Ore. 
Raymond Byrne, 10th Co. C.A  C   Ft. Casey, Wash. 
B. N. Beighle   Kalama, Wash 
R. J. Carey, 289 Ivy St  Portland, Ore. 
B. W. Powell, 793 Michigan Ave   Portland, Ore 
E. A. Fampball, 414 E. 10th St  Olympla, Wash. 
C. V. Zehrung, 5123 58th St. S. E  Portland, Ore. 
F. G. Bernfeld, 544 E. 20th Bt. 8  Portland, Ore. 
Flor. A. Pincelad, 842 Blaine 8t..Pt. Townsend, Wash. 
Kenneth Golden, 402 Sutton Ave  Ifillyard, Wash. 
Willard Berne, 126 E 15th St  .Portland, Ore 
Roy Bury, 2123 4th Ave. W  .Seattle, Wash. 
D. Huntington  Kalama, Wash. 
M. K. Baughman, 219 B. Central Ave....Medford. Ore. 
John ?Vanden, 949 N. 82nd St  Seattle, Wash. 
Merlynn Alleway, 930 N. 85t0 St..  Seattle, Wash. 
John C. Nelson, Richland Highlands  Seattle, Wash. 
Temple Ehmsen. 1408 Montana St  Portland, Ore. 
F. L. Wiederhold, 92 N. 17th St..  .Portland, Ore. 
H. C. Crabtree, 520 19th St  Eugene, Ore. 
H. H. Napper, 512 13th St   Bolee, Idaho 
W. H. Johnson, 1436 53rd Ave  Seattle, Wash. 
George Freeman, 5411 S. I. St  Tacoma, Wash. 
R. H. Cornell, 124 Eilddmore St  Portland, Ore. 
Brandon Wentworth    Libby, Mont. 

L. Palmer, 1111 G St  Centralia, Wash. 
F. E. Chambers, 1200 Williams Ave  Portland, Ore. 
E. M. Hanford, 825 E. State St  Boise, idaho 
R. S. Burghoffer, 1215 Taylor St .. .. Bellingham, Wash. 
C. E. Munsell, 117 S. Chelan St.  .Wenatchee. Wash 
P. A. W and, 815 Boren Ave  .Seattle, Wash. 
W. J. Stitherlin, Box 446  Ne. Perte, Idaho 
Seattle College, 2440 Interlaken Ave. .ileattle, Wash. 
C. F. Batee, 1021 3 St   lIonninm, Wash 
Billy Webb, 1227 Tenn St  Portland. Ore 
IT. R. Westerluncl. 487 Sumner St..  Portland, Ove. 
B. 0 Orifilth, 2604 59th Ave....  Portland, Ore. 
Theodore Rents, 61 n SI /aroma Ave  Tarema, Wash. 
C Ir. Savage. Jr.. 8029 44th St. S. E Portland, Ore. 
Paul Klee, 999 Seethe...1s St  Portland, Om 
Martin Amdahl, Rol 433   Great Falls, Mont. 
H. C. Cozen, 2631 43rd St  Portland, Ore. 

WR 
7 WS 
7 WT 
I WU 
7 WV 
7 WIT 
7 WI 
7 WY 
7 WZ 

7 AAB 
7 MC 
7 AAD 
7 ME 
T AAF 
7 MO 
7 AAH 
7 MI 
AAJ 

7 AAK 
AAL 
M M 
AAN 

7 AA0 
7 AAP 
7 MO 
7 AAR 
7 MS 
AA? 
7 MU 
7 MY 
AAW 

7 AAX 
7 MY 
7 AAZ 

7 ABA 
7 ABB 
7 ABC 
7 ABD 
7 ABE 
ASP 

7 ASO 
7 ASH 
ABI 
ABJ 

7 ARK 
7 ABL 
7 ABM 
7 ABN 
7 ABO 
ABP 

7 ASO 
7 ABS 
7 ABS 
7 ART 
7 ABU 
ABV 

7 AI M 
7 ABX 
7 ABY 
7 ABZ 

7 ACA 
7 ACB 
7 ACC 
7 ACD 
7 ACE 
ACE 

7 ACO 
ACE 

7 ACT 
7 ACJ 
7 ACE. 
I ACL 
I ACM 
ACN 

▪ XA 
7 XB 
7 IC 
7 X1) 
7 XT 
7 X0 
XJ 

7 /CK 
7 XI 
7 YA 
7 YB 
YC 
YD 

7 YE 
7 YF 
YO 
YFI 

7 IV 
7 TIC 
7 YL 
7 YM 
7 Y8 

7 ZB 
ED 
ZE 

▪ 7.0 
Tiff 

8 LI 
LiC 
ZM 

7 ZO 
I ZP 
1.9 

7 IT 
7 ZT 

.1 F. Nei/on  Gibbs, Idabe 
II. W. Shane, 1059 Burwell St  Bremerton, Wash. 
L. F. Caldwell, 803 1/2  Water St  .Portland, Ors. 
J. J. Tuerck, 495 Bullion St.....   Portland, Ore. 
J. E. Reardon  Fort Warden, Wash. 
K. H. Cramer  Pt, Angeles, Wash 
G. C. Miller, 1005 E. Div. Lane  Tacoma Wash. 
L. C. Graham, 812 Terrace Ave  Aberdeen, Wash 
M. A. Obradovic, 5103 Meridian Ave. —.Seattle, Wash 

C. C. Simonson, Electric Bldg  Billings, Most 
Dick Mime), 1618 E. 3rd St  Spokane, Wash. 
Hermon Semenov, 549 E. 26th St  .Portland, Ore 
A. C. Doty, 428 B. 4th St  Corvallis, Ore. 
Ray Davies, 9827 8. 9th 8t   Tacoma, Wash. 
T. E. PaIne  Leavenworth, Wash. 
P. MacCormac, 303 W. Pacific St  Spokane, Wash. 
H. Livingstone, 1201 25th Ave. N......Seattle, Wash. 
R. B. Ring, 207 Vista St  Ashland, Ore. 
W. C. Lester  Warrenton, Oro. 
F. L Davis, 404 Yakima St  Wenatchee, Wash. 
J. A. Renhard   Colton, Ore 
P. H. Kemp, 873 1/2  E. Oak St.  Portland, Ors. 
Robert Clark, P. 0. Box 276  Bremerton, Wash. 
Pl. Borstal', Jr., 403 18th Ave. N  Seattle, Wash. 
R. E. Fleming, 1615 Harrison St  Seattle, Wash. 
C. B. Whitcomb, 1555 Monroe St  .Corvallis, Ore. 
T. A. Fraser, 320 Power St   Helena, Most. 
C. E. Rodman. Mayhew St  Sunyside, Wash. 
R. W. Hurd. 505 King St  Aberdeen, Wash 
K. B. Fitch, 115 8. Mission St  Wenatchee, Wash. 
S. C. Jayne, 808 W. 13th St  Spokane, Wash. 
H. S. Pltrman, 1308 C. State St  Boise, Idaho 
M L. Flengstad, 443 15th St  Bellingham, Wash. 
W. & Campbell, E.T.D. Na. 2..  %Veatch'', Wash 

F. L. GlItriet, 3226 & 5th Ave   Spokane, Wash. 
C. E. Kick, 9802 Hoyt Ave  Everett, Wash. 
V. W. Burlingame, 1905 3rd Ave. N..Great Palls, Mont. 
D. G. Hamrick, 7151 4th Ave. 8. W  8eattle, Wash. 
F. B. Harper, 9730 19th Ave. 8. W... ,  8eattle, Wash. 
R. H. Flagler, 809 L 82nd St  Seattle, Wash. 
M. W. Bedsher, 1011 E. Jefferson St  .Boise, Idaho 
Laded Jenkins, 444 N. Conant St  Burley, Idaho 
R. M. Hem, 443 14th St   Bellingham, Wash. 
R. T. Cart, 119 N. Post St  Spokane, Wash. 
D. L Woodward, University St  Eugene Ore. 
E. H. Bryan, 916 E. 93rd Ave  Spokane, Wash. 
C. P. Maticke, 519 IT Bridgeport Ave...  Spokane. Wash. 
J. H. Anderson, 619 Summit Ave. N  Seattle, Wash 
E E Storm, 228 Chelan St  Wenatchee, Wash. 
Chas. Melander, 702 Campus St  Pullman, Wash, 
K. AL Simpson  Gaston, Ore. 
O. K. Hawley, 1604 E. 10th St  Olympia. Wuh. 
E. W. Wilson, 4527 12th Ave. N. E.....Seattle, Wash. 
Gerald Brill, 2932 Dean St  Spokane, Wish. 
Leno Nelson, 16th Ave. & 1 lth St  Seaside, Ore. 
W. R. Wood, 630 Burwell Ave  Bremerton, Wash. 
E. IL Bailey, 721 Gregory Way  Bremerton, Wash. 
0. C. Stocking 889 E. Alder St  Portland, Ore. 
J. M. Ahearn, 408 N. Main St  Milton, Ore. 
C. It. Siegel, 912 Broadway .... ... ... Helena, Mont. 

Paul Comings, 712 4th St.   Bremerton, Wash 
R. J. Spragg  Brush Prairie, Wash 
W. B. Trenton, 1515 3rd Ave. N....Great Palls, Mont. 
Z. J. Gell, 1511 K 3rd Ave  Spokane, Werth. 
D. T. Shaw  Emmett, Idaho 
L. L. Peak  Buhl. Idaho 
R. G. Thornburgh  Forest Grove, Ore. 
Arthur Seller, Jr., 729 I lth Ave  Helena, Mont. 
G. B. Horns, 2204 Fairmount Ave  Seattle, Wash. 
J. M. Kelly, 711 N. Superior St  Spokane, Wash 
L. C. Troyer, 1217 S. Adams St  Spokane, Wash. 
A. V. Kendall, Gray Avenue  Weiser, Idaho 
C. S. Chapman   Cambridge. Wee 
D. D Latonrell. R. 3, Box 7  Salem, Ore 

EXPERIMENTAL STATIONS 

Portland, Ore., 270 1/4  3rd St  Radio Corp. of Am. 
Bozeman, Mont.  Mont. State College 
Seattle, Wash., 8838 19th Ave. N. E  V I. Kraft 
Billings, Mont.   Polytechnic Institute 
Portland, Ore., 1556 E. Taylor in  C. L Austin 
Portland, Ore., 400 Z. 22nd St. N..W. P. Hawley, Jr. 
Seattle, Wash., 2922 3rd Ave  C W. Peterson 
Seattle, Wash., 3450 E. MartinalWay  .é C. Mfg. Co. 
Seattle, Wash.    . Campos University of Wash 
Boise, Idaho  Sels. Diet. No. 10 
Eugene, Ore.   .University of Oregon 
Seattle, Wash., 4th & Madison Y U. C. A. 
Seattle, Wash., 10th & Madison  of C. Pi,. Sels. 
Seattle, Wash., Bway & Pine  Broadway ET. Bch. 
Burley, Idaho  Burley B e &bed 
Portland, Ore.  Y M. C. A. 
Portland, Ore.  Wash. High School 
Corvallis, Ore,  Oregon Mel. College 
Portland, Ore., 12th é Hoyt Ste  Benson Poly. Inst. 
Spokane, Wash., Howard & Nora Sts.. No. Cent. High Sch. 
Seattle, Wash., Interlaken & 43rd  .Lincoln High Sell, 
Lacy, Waah,   St. Martins College 

SPECIAL AMATEUR STATIONS 

Portland, Ore., 555 44th St.... ..... W. A. Leidigh, Jr 
Baseman, Mont., 222 S. Black St  R E. Dews 
Elk, Wyoming  H P. Shard 
Bear Creek, Mont.  W E. Mattson 
Enterprise, Ore.  O. M. Heacock 
Vancouver, Wash.  Royal Muraford 
Vancouver, Wash., 706 W. 12th St  V J. Bird 
Moscow, Idaho   Jack Woodworth 
Casper, Wyoming  N R. Hood 
Olympia, Wash., 2201 Columbia St  E W. Wilson 
Pullman. Wash.  H E Allen 
Portland, Ore., 967 Vernon Ave  G B Critese 
Thompson, Felix    Douglas, Wye 
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Eighth District 
8 ADA 
O AUB 
AUC 
AM) 
AUE 
AUF 
AUG 

Mil 
AUJ 
AUK 
AOL 
AOM 
AUN 
A00 
AO? 
AOQ 
AOR 
LOS 
AOT 
AOC 
AUV 
AOW 
AUX 
AO Y 
AOZ 

APA 
APB 
APC 
API) 
APE 
APP 
APO 

API' 
API 
APJ 
APE 
APL 
APM 
APN 
APO 

W. W. McCoy, 2925 Spey Ave  1)ormont. Pa. 
S. J. Bonier, 63 Hughes Ave  .Buffalo, N. Y. 
F. Schrtier, 1718 Vine St  Cincinnati, O. 
P. B. Lewis, 727 Northumberland Ass  Buffalo. N. Y. 
W. A. Seaman, 319 Min St  Findlay, O. 
A. A. Reiser, 42 Meech St  .Buffalo, N. Y. 
P. Furlong, 733 N. River St .... ..... Ypsilauti, Mich. 
J. T. Clildester, 661 W. Pike St. ...Clarksburgh, W. Va. 
L. G. Windom, 1375 Franklin Me  Columbus, O. 
M. Kook'', 228 N. Washington St  Van Wert, O. 
J. J. Farrell, 135 School St  Buffalo, N. Y. 
R. roleenlogen, 1714 Queen City Ail... Cincinnati, O. 
V. Ball, 52 Hammerschmidt St  Buffalo, N. Y. 
C. K. Hunt, 141 Arden Park  .Detroit. birth 
E. M. Furmlli, 117 Easy St  Uniontown, Pa. 
I. L Widow, 2256 Auburn Ave  Toledo, O. 
T. W. Hood, Westminster College...N. Wilmington, Pa. 
E. W. Greitioch  Chagrin Falls, O. 
N. L Sharp, 151 Chapin St  Binghamton, N. Y. 
C. Rogsback, 15 8. McNab Ave  Gloversville, N Y 
C. C. Mosher, Jr., 1044 W. Market St  Lima, O. 
E. Webb, 117 E. Main St  New London, 0. 
H. T. Williams, 55 Warren Ave  Youngstown, O. 
N. J. Herrick, Jr., 19 Reed St  Canajoharle, N. Y. 
L. F. Huber, 24 Garileld St.... ...... Lancaster, N. Y. 
E. S. White, 503 N. Jamee St  Rome, N. Y. 

E. Silb e., 257 Howard St  Detroit, Mich. 
.1. C. Waddington, White St  Clark Mills, N. Y. 
F. L Hancock, 8 Argyle St  Geneva, N. Y. 
W. Ward, 4009 Ward St  Cincinnati, O. 
II. K. Fraser, R ir.D  No  5  Pontiac, Mich 
B. C. Roger*, 417 Dithridge St  Pittsburgh, Pa. 
South High School, Broadway & Fullerton Ste, 

Cleveland, O. 
F. J. Boerder, 4250 Collingwood Ave  .Toledo, O. 
Z. 8. Bee, 1176 South Ave  Wilkimburg, l'a 
H. L Welaeleader, 181 Florida St .. ..... ituffaio, N. Y. 
H. I. Doering, 612 W. Anglaise St  .Wapakoneta, O. 
T.  Weld   Ashville, N Y 
& J. Roseburg, 231 Eris St  Port liaron. Mich. 
C. L Zahn, 418 Eastlawn Ave  Detroit, Mich. 
Edward Smith Junior High School, Lancaster & Broad, 

Syracuse, N. Y. 
APP  H. W.  Hanserrorth, 235 Mithoff St  Columbus, O. 
APQ  W. E. Lore, Jr., 124 Webb St  Detroit, O. 
APR  8. Rieman, 2287 Luth St  Cincinnati, O. 
APB  C. H. Cleanings, 90 W. 14th St  Holland, Mids. 
APT  B. Moen, 794 Drexel Ave  .Detroit. Mich. 
APU  W. I. Zie mer, Court Home  Mason, Mich. 
APV  P. Dieringer, 441 blerticken Ave  .Cincinnati, O. 
APW L E. Caldwell & R. J. Lewis, 12511 Phillips Ave., 

East Cleveland, 0. 
APT  W. 'armada', 7817 Hamilton Ave  Pittsburgh, Pa. 
APY  R. !tidal, 890 St. Clair Ave  Detroit, Mich. 
APZ  M. U. Phillips, 1215 James St  Syracuse, N. IL 

AQA  P. M. TM/debt 1193 Sheridan Ave  Detroit, Mich. 
AQB  A. C. Smith, 1182 John R. St ... .  Detroit, Mich. 
AQC  W. D. Ferbey, 309 W. Kearsley St  Flint, Mich. 
AQD  H. L. Norton, 810 Broadway St  Bedford, O. 
AQE  J. Walters, 98 Lowell St  Rochester, N. Y. 
AQF  H. Isaaca, 410 Warren St   Marietta, 0. 
MIO  V. C. flenophy. 114 Lowell St  .Rochester, N Y 
AMI M. A. Kromback, Miami Ave  Cleves, O. 
AQI  G. L Gates, 1007 White PI  Utica, N. Y. 
Al1.1  F. Ubrhane, 628 4th St  Marietta, O. 
AQK  J. Nolan, State St  Bowerston, O. 
AQL  W. A. Svreigard, 3153 Chapin Ave  Erie, Pa. 
AQM  L. G. Morrell, 74 Carlisle St  Wilkes-Barre, Pa. 
AQN  Olds Rod & Gun Club  Smethnort, Pa 
AQ0  A.  R. Marry, Fernwood Farm  Campaign, N. Y. 
AQP  H.  M.  Flaske.1   Pleasantville, Pa. 
AQQ  J. R. Wills, 110 Washington Ave.. ..... Pontiac. Mich. 
AQR  H. Osgood, 643 Canton Ave  Detroit, Mich. 
AQS  J. F. % ISM, 648 Park Ave   Amherst, O. 
AQT  P. J. Poland, 347 W. McMillan St......Cincinneti, 0. 
AQI1  I.. Mak'ey, 441 N. Front St  9 t. Marys, 0. 
AQV  E. M. King. 181 Elliott St  Clarksburg, W. Va. 
AQW  F. J. Armbruster, 30 Hollister St  Buffalo, N. Y. 
ACIX  J. E. Wilson, 21,1 Ohio St  Avalon. Pa. 
AQY  G. L. Leighton, 714 N. Washington St..IAnsing, Mich. 
AQZ  J. P. Weirick, 221 S. Market St.. ..... Londonville, O. 

ARA LO.Hiekson, Lake Ave. Baptist Church, Rochester, N. Y. 
ARB  M. A. McCausland, 1479 Iroquois Ave.. Detroit, Minh. 
ARC  W. P. Reinoehl, R. F.11. No. 2  Curter, Mich. 
AR!)  & W. Wolf, 3919 Robert St  Cleveland, 0. 
ARE  L. F. Phillippl, 602 Lillibridge St  Detroit, Mie. 
ARF  1. Pries, 907 Prendergast Ave...... „Jamestown, N. T. 
ARG  S. H. Zalyer, 1040 E. Main St  Columbus, 0. 
ARII  S. R. McCinney, 3481 Maarten Rd., Westwood, 

Clocineati, 0. 
ART  W. F. Widener, 721 Wheeler Ave....  Scranton, Pa. 
ARI  O. Meleelback, 401  Franklin Ave  Ras City, Midi. 
ARK Cl. S. Mason, 119 Temple St  Fredonia, N. T. 
ART,  L. M. Li ed, 675 Rase] St  Akron, O. 
ARM  J. Shinbach, 2211 Warren St  Toledo. 0. 
ARN  H. T. Jenkins. 1573 Vinewood Ave  Detroit, Mich. 
ARO 1.. Blebel, 618 10th St  Oakmont, Pa. 
ARP  (1. J. Gray, 3880 Wayside Ave....  Cincinnati, O. 
ARO & N. Stervins, 419 West Ave  Medina. N. Y. 
ARR  I. Hughes, 4340 W. Warren Ave  Detroit, Mich. 
ARS  Union Central Life Inn. Co. (operated by W. C. Winalll, 

425 Union Central Bldg., Cincinnati, 0. 
ART  D. L. Busier, 11 Gold St..   Gloversville, N. Y. 
AKU  W. E. Menges, 3402 Clearfield Ave  Plitsbuith, Pa. 
ARV  H. C. Storrk, 694 Carpenter St  Columbus, 0. 
ARW  E. Moon. 555 N. Oakland Ave  Sharon. Pa. 
ARX  W. D. Iturkingham, 1821 Waite Ave  Toledo, O. 
ART  T. R. Cummings, 333 Salden Ave  Detroit, Minh. 
ARZ  W. L. Dominy, 247 Windemer Ave..Highland Park, Mich. 

ASA 
ASR 
ARC 
A SD 

C. Carrnean, 653 W. 8th St  Marysville. 0. 
W. F. Blake, 625 Woodward Ave  Detroit, Mich. 
J. J. Baxter, 1548 Robinwood Ave  Lakewood. 0. 
O. M. Gilbert, 746 Chenango St....Binghamton, N. Y. 

ASK 
Adlr 
ASG 
ASH 
ASI 
ASJ 
ASK 
ASL 
ASM 
ASN 
ASO 
ASP 
ASO 
ASR 
ASS 
AST 
ASU 
ASV 
ASW 
ASX 
AS Y 
ASZ 

ATA 
Ant 
ATC 
ATE) 
ATE 
AtIr 
ATO 
ATII 
AT! 
ATJ 
ATK 
ATL 
ATM 
ATN 
ATO 
ATP 
ATO 
ATR 
ATS 
ATT 
ATU 
ATV 

ATW 
ATX 
ATY 
ATZ 

AUA 
AUB 
A UC 
AU!) 
AUE 
AUF 
AUG 
AUH 

AUX 
AUJ 
A UK 
AUL 
AUM 
AUN 
AU0 
AUP 
AUQ 
A UN 
AUS 
AUT 
AUU 
AUV 
AUW 
AUX 
AUY 
AUZ 

AVA 
AVB 
AVC 
AVIS 
AVE 

J. Zegler, 112 Olden St  Canonsburg, Pa. 
L. C. Horton, 9044 Corydon Rd ..Cleveland Heights, O. 
K. R. Smith, 302 W. Center St  Elmira, N. Y. 
W. L Fisher, 642 Upson St  Akron, O. 
M.  Metzger,  121 Lane St  Bucyrus, O. 
New Era Radio Sales Co   Elmira, N. Y. 
C. W. Huff, 737 W. lit St  Elmira, N. Y. 
B. C. Belden, 160 Temple St  Fredonia, N. Y. 
W. H. Vogler, 4140 Concord Ave  Detroit, Mich. 
R. A. Wood  262 Lillibridge St  Detroit, Mich. 
E. H. *Ulan, 218 Connecticut Ave  Detroit, Mich. 
R. Kelly, 209 Rhode Island Ave...Highland Park, Mich. 
L. Allison, 125 Moss Ave  Highland Park, Mich. 
II. J. Rowe, 6701 Madison Ave  Cleveland, O. 
W. G. Moyer, 831 Clinton ave. .Kalamazoo, mie. 
N. A. Thomas, 612 7th St  Marietta, O. 
C. M. Ralph, 546 Highland PI  Bellevue, Pa. 
II. C. Kauffman, 745 A St   Lorain, O. 
P. W. Foye, 7003 Superior Ave N. E.  .Cleveland, O. 
L Skinner, 669 Pingree Ave  Detroit, Mich. 
L. J. Marcus, 131 S. Union St  Olean, N. Y. 
L. J. Wilcox, 323 Fulton St  Sandusky, O. 

H. W. Bower, 4316 High St  Ecorse, Mich. 
A. D. Talmadge, 331 r,¡ Washington Ave.Lanzing, Mich. 
T. C. Howard, 2589 Stratford Rd.. Cleveland Heights, O. 
C. B. Graves, R.F.D. No. 3  Madison, O. 
W. O. Feighner  ,727 %Milos St  Fremont, O. 
A. Climes, 355 Summer St  Toledo, O. 
H. J. Meister, 579 Orchard Ave  Bellevue. Pa. 
H.  L. Wadsworth  Riliton, Pa. 
W.E.Crofton,  1106 Columbia Ter..Parkersburgh, W. Va. 
W.A.Merkel, 211 Greendale Ave. .Clifton, Cincinnati, O. 
D. Goldberg, 9231 Delmar Ave  Detroit, Mich. 
F. Brettschnelder, 6059 30th St  Detroit, Mich. 
E. L Price, 32 Hereford St  Cincinnati, O. 
S.A.Chamberlain,  166 Grand Av. E, Highland Park, Mich. 
H. F. Crowell, 920 Wolf St  Fremont, O. 
R. E. Kepler, 1005 Lippert Rd  Canton, O. 
J. M. Meaty, 522 N. Main St  Sidney, O. 
G. Schmidtz, 166 Progreso Ave.... ...... Hamilton. O. 
B. E. Rank, Jr., 4 Andrain Ave  Went View, Pa. 
G. W. Sawyer, 356 Hazelwood St  Rochester, N. Y. 
V. G. Wiley, 119 Dallas St  Sidney, O. 
Shaker Heights High School (by L C. Pointe), 

S. Woodland & Southington ads., Cleveland, O. 
C. J. Mack. 49 McGovern Ave  Ashtabula O. 
J. Hampton, 231 Rockwell Ave  Pontiac, Mich. 
H. W. Jaehn, 259 Walbridge Ave  Toledo, O. 
G. Murphy, 20 Walnut St  Salem, O. 

W. K. Jeffery, 2173 Hillier Ave  .Detroit, Mich. 
W.  Hay, 915 Bethune Ave   Detroit, Mich. 
A. Coe  134 Fourth St  Wyandotte, Midi. 

Ventimiglia, 1024 Joseph Campas Ave, Detroit, Mich. 
L. Bock, Mill St  Farmington, W. Va. 
Barters, 2050 Spring Rd  Cleveland, O. 
C. Bator, 360 Fargo Ave  Buffalo, N. Y. 
F. Neubauer, 3014 Euclid Heights Byld., 

Cleveland Heights, 0. 
H. Keller, 1517 E. Blvd  Cleveland, O. 
Frantz, 1725 E. 89th St  Cleveland, O. 
Abell, 1556 E. 86th St  Cleveland, O. 
A. Schaefer, 98 Martin St.... ..... Rochester, N. Y. 
E. Bassett, 906 N. Park St... ... .Kalamazoo, Mie. 
H. Ryder, 231 E. Temple St  .Owego, N. Y. 
G. Jacobus, 312 Beakes St.. ..... Ann Arbor, Mie. 
Kucera, 3459 E.. Blvd  Cleveland, O. 
Tucker   Marlette, Mich. 

C. W. Vogel, 129 S. Van Lear St  Dayton, O. 
T. Webner, Jr., 410 Walnut St  Sewickley, Pa. 
H. P. Davis, 1125 Forest Rd  Lakewood, O. 
T. L. Witter, 1611 Shorb Ave. N. W  Canton, O. 
H. J. Hill, 1372 W. 85th St  .Cleveland, O. 
R. L. Thomas, 1126 Nell Ave   Columbus, O. 
G. Z. Jack.4on, 1289 W. 76th St  .Cleveland, O. 
J. Leighner, 606 E. Pearl St  Butler. Pa. 
E. Brandt, 3333 Seymour Ave  Cleveland, O. 

S. 
J. 
A. 
E. 
H. 

K. 
P. 
H. 
G. 
C. 
O. 
R. 
J. 

M Duffy, 341 S. Cavalry Ave.   Detroit, Mich. 
J. & R. Dando, 35 W. Miami Blvd  Dayton, O. 
E.W.Ilartman,  1114 Stockbridge Ave ..Kalrunazoo, Mich. 
T. Tappan, 547 Clark St  Waverly, N. T. 
K. W. Busch, 637 Englewood Ave., R.F.D. No. 2, 

Station H, Buffalo, N. T. 
AVY  D. C. PrIck, 908 11th St  New Brighton, Pa. 
AVG  A. Z. Blair, Jr., 5th & Conrth Sta  Portsmouth, O. 
AYH  R. Lynn, 211 High St  Xenia, O. 
AVI  K. Breon, 138 Washington St  Williamsport, Pa. 
AVJ  O. Miller, 47 Barclay St  Canaloharie, N. Y. 
AVE C. E. Gibson, 3 Spring' 8t  Athena, O. 
AVL  H. E. Butler, 456 Mahonias St  Lehighton, Pa. 
AVM  W. Ellenberger, 307 Freeport St  Mpinwall, Pa. 
AVN  H. & Barber, 6 Hoopingarner St  Waupakeneta, O. 
AVO  H L Glenn, 356 7th Ave  Columbus, O. 
AVP  E. H. Brigham, 305 Woodbridge Ave  Buffalo, N. T. 
AVQ  H C. Pease, Root Rd  Lorain, O. 
A VE H. E. Hotaling, 106 Forest St  Glovereville, N. Y. 
AVS  H. E. Kenny, 911 Elmwood Ave  Buffalo, N. Y. 
AS/i'  H.R.Kinney, 1808 Middlehurst Rd., Cleveland Heights, O. 
AVU  J. L. Poniard, 302 American Ave  Butler, Pa. 
AVV  J. W. Walter, 9201 W  88th St  Cleveland, O. 
AVW G. L. Rhodes  St Albans, W. Va. 
AVX  IT. C. Walborn, 827 Greyton Rd.. Cleveland Heights, O. 
AVY  K. Crouch, 76 Washington St  Carbondale, Pa. 
AVE J. H. Terbrack, 3189 W. 90th St  Cleveland, O. 

AWA 
AWB 
AWC 
AWD 
AWE 
AWF 
awn 
AWE! 
AWI 

W. A. May, Jr., 5807 Solway St  Pittsburgh, Pa. 
B. Stettinins    Lakemont, Minh. 
W. Y. Sarxilson, 1181 N. Lockwood St, E. Cleveland, O. 
F. Peters, Jr., 1825 Rosalind Ave  E. Cleveland, O. 
A. B. Cox:send, 13306 Claiborne Ave  E. Cleveland, O. 
E. M. Prentke, 10013 Somerset Ave  .Cleveland, O. 
M. Benskin, 1410 Fulton Rd. N. W.  . Creston, O. 
N. Henn, 2214 Barber Ave  Cleveland, O. 
S. E. Shepard. 1207 Hall Ave  Lakewood. O. 

AWJ 
AWK 
AWL 
AWM 
AWN 
AWO 
AWP 
AWQ 
AWR 
AWS 
AWT 
AWU 
AWV 
AWW 
AWX 
AWY 
AWZ 

AXA 
AXB 
AXC 
MID 
AXE 
AXF 
AXU 
AXII 
AX! 
AXJ 
AXE 
AXL 
AXM 
AXN 
AXO 
AXP 
AXQ 
AXR 
AIS 
AXT 
AXU 
A XV 
AIW 
AXX 
AXY 
AXZ 

AYA 
A YB 
AYC 
AYD 
AYE 
AYF 
AYG 
AYH 
AYE 
AYJ 
AYE 
AYL 
An( 

AYN 
AYO 
AYP 
AYO 
AYR 
AYS 
A T 
A U 
AYV 
AYW 
A X 
AYY 
AYZ 

AZA 
AZB 
AZC 
AZD 
A'/.E 
AZ? 
AZO 
AZ!! 
AZ! 
AZJ 
AZK 
AZL 

AZ11 
AZN 
AZO 
AZP 
AZQ 
AZR 
AIS 
AZT 
AZU 
AZV 
AZW 
AZX 
AZY 
AZZ 

BAA 
RAB 
BAC 
BAD 
RAE 
BAY 
BAO 
BAH 

R. W. Wenako, 2146 W. 81st St  .Cleveland, 0 
J. Shugard, 11815 Miles Ave  Cleveland, 0 
Y. L Luc, 3606 Behwald St  Cleveland, 0 
J. Kuenhold, 2733 Endicott Rd  Cleveland, 0 
J. Borneen, 131 bland Ave  Lansing, Mick. 
M. Ballard, B.W.D. No. 1  Bedford, Mids. 
S. Woodworth, 425 Brownell St  Syracuse, N. Y 
F. T. Schell, Galloway & Pleasant Ste  Xenia, 0 
P. Steele, 230 Georgia Ave  Lorain, O. 
O. P. Schwartz, 115 Owasco St  Auburn, N. T. 
A. Eckhart. Jr., 1917 W. 65th St  .Cleveland, O. 
W. S. Heston, 127 Wilson Ave  Columbus, O. 
W. A. McCormick, 566 N. Detroit Ave  Xenia, O. 
R. Siemer, 97 Florida St  Buffalo', N. Y. 
V. D. Gettys  Iliran, O. 
M. D. Van Horn, 233 Washington St ....Geneva, N. Y 
Rev. C. L. White, Main la  Stockdale, O. 

W. L Reece, 2311 Ravine St  Cincinnati, 0 
A. Hubner,  1842 Westwood Ave  Cincinnati, O. 
E. Manley, 328 4th St  Marietta, 0 
F. H. Meyer, 707 W. Water St..........Smetimort, Pa. 
C. J. Cullom, 1004 Smith St  Essexville, Midi 
E. Altman, 637 Bennett St  Findlay, 0 
K. R. Greenwood, 12 Ericson Pl.... Niagara res, N. Y 
L. H. Schramm, 218 W. Utica St.. ..... Buffalo, N. Y 
C. E. Howland, 1027 Madison St  syractee, N. Y. 
II. B. Sturgill, 362 Markensen St  Columbus, 0 
F. Walker, 1628 Potter Pl  Cincinnati, 0 
F. C. Beelman, Ottervein Home  Lebanon, O. 
R. W. Dodd, Jr., 1858 Antietam St... Pittsburgh, Pa 
A. R. Dean  Brocton, N. Y 
H. E. Kohler, 1034 Whitesboro St  Utica, N. Y 
L. H. Reiner, 511 Miller Ave   Columbus, O. 
A. L. Voegele, 36 W. Main St  Lancaster, N Y 
C. & J. Herrick, Aurora Rd  Twinsburg, 0 
D. Gen, 2245 E. 103rd st  .Cleveland, O. 
W. T. Forcey, 42 9 Pine St  Curwensville, Pa 
R. A. Marshall  Casenovia, N. Y 
J. I. Boyd, 1024 Maple Ave  Wilmerding. Pa 
E. E. Aker, Old Troy Pike   Phoneton, 0 
C. Galbreath, 202 E. Main St  Union, N. Y 
H. B. Fawcett, 512 Cottage Ave  Fairmont, W. Va 
J. P. Pearson, 515 St. Loris St   Toledo, 0 

W. E. Crow, 2872 W. 12th St  .Cleveland, 0 
H. E. Frost, 249 Pine St  Buffalo, N. Y 
J. O. Goedel, 409 Norman Ave  Tenors. Pa. 
J. P. Donaldson, Jr., 178 Sprague Ave... Believe., Pa 
L G. Avery, 203 E. Grove St  Dunmore, Pa 
R. E. Haydn", 4838 Meldrum Ave  Detroit, Mi . 
H. P. Stone, 184 W. Main St  Oberlin, 0 
R. Leary, 15 Vernon Pl   Buffalo, N.1 
T. G. Brown, 428 State St....... Traverse City, Misb 
T.F. Whalen, Jr., Vernart1 College Pk., Clark Summit, Pa 
R. Durdam, R.F.D. No. 3  Stafford, N. Y 
E. Savage, 1447 Lincoln Ave  Lakewood, 0 
R. W. Bluell & M. Nichols, 78 Newton St., 

Jamestown, N. Y 
R.F.Shima, 9396 E. Fairfax Ave. .Cleveland Heights, O. 
0. Broughton, 41 Nathan St  Ashtabula, O. 
W. B. Butcher  Waynesfield, 0 
E. L. Heck & J. C. Clark  Shelby  Heights,  Shelby 0 
W. S. Gruber, 506 Leah St  Utica, N. Y. 
C, J. Scott, 1298 E. 142nd St  E Cleveland. 0 
H. V. Stevens, 83 Edson Ave  Buffalo, N. Y. 
H. G. Gano, 3300 FÁland Ave  Cincinnati, O. 
W. Gallaway, 530 Fairchild St  Kent, O. 
C. W  Vincent, 153 Connelsville St  Uniontown, Pa 
E. Tramline, 773 South St  Findlay, 0 
R. S. Van Cleve, 14501 Strathmore Ave.. Cleveland, O. 
G.  Custer   Somerset, Pa 

R. J. Nichols, 2991 Manistique Ave  Detroit, Mich. 
G. Lockner, 101 Louisa St  Utica, N. Y. 
C. A. Johnson. 35 Miles St  Union City, Pa. 
K. Bernard, 136 Abbott St  .Detroit, Midi. 
R. R. Chartener, 47 Allen St  Pittsburgh, Pa. 
L. W. Parmater, 1813 S. Wash'ton Ave Lansing, Midi. 
G.R.White, 314 National Are.N.W...Grand Rapids, Midi 
H. C. Eldridge, Jr., 1024 Grand Ave  Dayton, O. 
G. M. Heldeger, Bridge St  W. Bridgewater, Pa. 
C. W. Payne, 189 N. Main St  Oberlin. 11.. 
E. W. Zimmerman, 274 Baynes 8t  Buffalo, N. Y 
D. Wiard & K. Lambright, 169 5th St. N. W., 

Carrollton, la 
I. A. MeCowan, 170 N. Gallatin Ave... .Uniontown, Pa. 
It L Miller, 18 W. Walnut 8t  Oxford, S. 
C. F. Else?, 624 Brown Ave  Erie, Pa 
A. C. Boardman. 1560 Pratt Bt.... ..... Elmira, N. Y. 
H A Hiller, 139 Hanover St  Silver Creek, N. Y. 
E sawyer, 7741 Dexter Blvd  Detroit, Midi. 
R Walling, 35 Woodlaw- Ave  Fairport, N. Y. 
H. D. Stockel, 20'; ealley Ave  Buffalo, N. Y 
S. Shapiro. —..  W. Conrt 8t  Warsaw, N. Y 
A. Marte.re, 4710 Bewick Ave  Detroit, Miele 
D. H. McKinley, State St  Curweneville, Pa. 
A. M. Hustead, 33 Charles St  Uniontown, Pa, 
O. W. McKenrick, W. Main St  Grampian, Pa. 
L Fishbeck, 5416 24th St  Detroit, Midi 

P. Rice, Route No. 4, Box 77-A  New Phila., O. 
B. Winters, 1905 Carson St  Pittsburgh. Pa 
H. P. Brown, Clinton St  Clark Mills, N. Y. 
F. K.  Trost, Walnut St  Tippecanoe car, e 
H. S. Cushman, 7 Riverview Ave  Binghamton, N. Y 
F. L. Ritterman, 215 Jackson St., N S...Pittsburgh, Pa 
Ir. H. Carroll, 2948 W. Liberty St  Pittsburgh, Pa 
H. Tummonds, 3200 Franklin Ave., West Y. M. C. A_ 

Cleveland, O 
Detroit, Mitt. 
Buffalo, N. Y 

BAK  L. R. York, 4555 Hamilton Ave   Detroit, Mich. 
BAL R. G. Dean, 2 Alden Pl 

8 RAM  W. C. Reichard, 205 Bear St 
RAN  W J. Coesena, 8231 May Ave   

BAI B. Mackelburg, 4730 Ellen, PI 
RAJ  C. Roberts. 157 Park St   

Rochester, N. Y. 
Syracuse, N 
Detroit. Mich. 
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8 ROM 
BON 
BDO 
BD? 
BDQ 

-8 BOB 
8 BOB 
BUT 

8 BOU 
8 NOV 
8 BOW 
8 BOX 
BOY 
111)Z 

BAO W. E. Marshall  Eut Springneld, N. Y. 
BAP  P. See, House of David  Benton Harbor, Mich. 
BAQ  F. Reighard, 1502 Cambridge Rd  Ann Arbor, Mich. 
BAIL  C. W. Huff, 1760 Williams Are  Norwood, O. 
BAS  H. L Gordon, East River St  Antwerp, O. 
BAT  C. L Cunningham, 955 S. Jackson St...Jackson, Mich. 
BAU 8. Gluer, 13 Audubon St  Rochester, N. Y. 
BAY  IL C. Thomas, 1226 Merrick Ave  Detroit, Midi. 
BAW R. Boetwick, 135 Broad St  Waverly, N. Y. 
BAK  B. à O. Laboratories, 1025 Front St  Toledo, 0. 
BAY  D. P. Greene, 129 Lake St  Kent, 0. 
NAB  B. E. Meal«, 947 Market St  Parkersburg, W. Va. 

NBA  N. Stocker, 13022 Lake Shore Blvd  Cleveland, O. 
BBB  B. C. Bingham, 14617 Lake Shore Bird..  Cleveland, 0. 
BBC  E. G. Enderle, 272 Franklin St....   Columbus, 0. 
BBD  J. K. Marcus, 87 Kelly St..... ....... Rochester, N. Y. 
BBE  C. E. Drakeley, 142 Main St  Penn Yen, N. Y. 
BM(  K. W. Wall  Crampian, Pa. 
BBO  W. C. Rhodes, Jr., 18401 Lake Shore Blvd.  ..Cleveland, 0. 
BBEI  D. A. Young  New Straltsville, 0. 
BB1  E. R. Blodgett, 33 Canadaway In,  Fredonia, N. T. 
BBJ  W. H. Gabert, 314 E. Pike St  Pontiac, Mich. 
Milt  C. H. Fraser, 48 Glenwood Ave  Buffalo, N. T. 
BBL  M. L Rivkin, 147 Wiens Ave... .Highland l'ark, Mich. 
BBM H. N. Umbarger ,239 W. 5th St  lanstleld, 0. 
BBN  W. Gutting, 155 Wittemore St.  Pontiac, Mich. 
BBO  B. J. Trescott, 10 Pine St  Norwalk, 0. 
BBP  P. Crouch  Parma Heights, 0. 
BBQ  D. L Jacobs, 396 Oakland Ave  Pontiac Inch. 
BBR  F. Dunn, 106 Geneva Ave  Highland Park, Mich. 
BBS  A. L. Wahl, Pioneer & MeNeilW St  Pittsburgh, Pa. 
BBT  L F. Long, 1704 E. 79th St  Cleveland, 0. 
BBU  R. P. Moler, 342 8. Ohio Ave  Columbus, 0. 
BBV  T. C. Gar, 1837 Idiewood Ave.  Cleveland, O. 
BBW Radioelec. Shop, 1268 W. 115th St  Cleveland, 0. 
BBX  R. A. Kunkel, 1284 Westlake Ave..  Lakewood, O. 
BBY  A. C. Ellsworth, 2904 Warrington Rd  Cleveland, O. 
BBZ  C. O. Howard, 183 S. Pine St  Newark, 0. 

BCA 
BCB 
BCC 
BCD 
BCE 
BCP 
BCG 
BCH 
BCI 
Bel 
BCE 
BCL 
BCM 
RCN 
BCO 
BCP 
BCQ 
NCR 
RCS 
BC? 
BCU 
BCV 
BCW 
BCE 
BCY 
BCZ 

J. E. Hausser, 3344 E. 128th St  Cleveland, 0. 
J. F. Wilhelm, 308 Louisa St  Williamsport, Pa. 
P. IL Horton, 207 Elmwood Ave  Newark, O. 
T. L Kramer, 4232 Rime& Dr........West Park, O. 
R. Gebhardt, 38 N. Pleasant St  .Norwalk, O. 
H. E. Hertz, Grove St  Sewickley, Pa, 
R. B. Finley, 1199 Gladys Ave  Cleveland, 0. 
W. P. Strangward, 1642 Elmwood Are...  Lakewood, O. 
D. Livingotone, Jr  New Middletown, 0. 
E. Christensen, Ill Walnut St  
H. F. Holbeck, 135 W. 65th St 
G. A. Cathers  1437 Eagle St 

Ashtabula, O. 
.Cleveland, O. 
Franklin, Pa. 

Camellia School, 116 Summit St  Ithaca, N. Y. 
I. D. Taber, Y.M.C.A... ..... Cornwall-on-Hudson, N. Y. 
D. A. Crouley, 1245 Manor Park  .Cleveland, O. 
W. Z. Hemp, 502 6th St  Rochester, N. Y. 
M. B. Stacey, 826 Pine St  Port Huron, Mich. 
E. Came, 45 Lincoln St  Grafton, W. Va. 
S. D. Younger, 13513 Lake Shore Blvd....Cleveland, O. 
C. M. Jackson, 135 Mill Creek Ave  Pineville, Pa. 
H. W. Jimizko, 2195 Leslie Ave  Detroit, Mich. 
I'. W. Russell, 931 Kensington Am .. Grand Rapids, Mich. 
J. A. Fite, 230 Spring St  Rome, N. Y. 
H. C. Urschel, 23 N. Washington St  Delaware, O. 
F. V. Broady, 447 Division Ave... . Grand Rapids, Web. 
G. F. Hall, 5135 Main Ave  Norwood, O. 

8 BDA  E. Garrison, 515 10 1/2  St  Parkersburg, W. Va. 
8 BOB  J. J. Hill, 1572 Virginia St  Charleston, W. Va, 
8 BDC  H. E. Mule, 924 Rawson Ave  Fremont, O. 
8 BDD  D. I. Hinton, 329 N. 9th St  Cambridge, O. 
-8 BDE  A. R. Knight, 148 W. Winton St  Delaware, 0. 
8 BD?  M. H. Blair, R.P.D. No. 2  Wakeman, 0. 
8 BOG  F. Schweitzer, 5116 Ludlow Ave  St Barnard, O. 
1 BOB  M. IL Gambee, 97 Huntington Ave  Buffalo, N. Y. 
8 BDI  T. McLean, 919 Eleanor Ave  Pittsburgh, Pa. 
II BOJ H. L. Redd en', 517 Woodland Ave  Toledo, O. 
8 BDK  W. S. Gould, 2844 Ashton Rd.... Cleveland Heights, O. 
8 BOL Saginaw High School (operator, T. C. Smith), 

511 N. 10th St.. Saginaw, Mich. 
L P. Kridler, 402 Philadelphia Ave. E..Detroit, Melt 
K. SmIther, 90 Woodward Ave  Buffalo, N. T. 
H. C. Blackburn, 85 W. Miami Blvd  Dayton, O. 
M. IL Garrod, 447 B. North Ave  .East Palestine, O. 
R. A. Smith, 1030 Neptune Ave  Chester, W. Va. 
De Los Underwood, 113 Pine Grove Ave Pontiac, Mich. 
T. H. Murphy, 106 McKinley Ave  Endicott, N. Y. 
C. Short, 1401 Seminole Ave  Detroit, Mich. 
FL Inn, 18 Oakland Ave  Uniontown, Pa. 
J. Marsch, 1396 E. 53d St  Cleveland, O. 
C. Rawa, 402 Winterbill St  Pittsburgh, Pa. 
R. M. Nelson, 58 Penna. Ave  Binghamton N Y 
G. W. Fischer, 225 S. 4th St  Cuyahoga Falls, O. 
C. C. Covey, 14219 Potomac Ave  East Cleveland, O. 

BEA  H. H. Newell, 516 Holmes St  ...Wilkinsburg, Pa. 
BEB  R. S. Lapp, 72 Walcott St   Le Roy, N. Y. 
BEC L F. Nelson, 407 Prospect St... . ....... Flint, Mich. 
BED  J. Robertson, 206 Dewey St  Edgewood, Pa. 
BEE  B. Brinker, St. Vincent Arehabbey  Beatty, Pa. 
BE)'  F. D. Tidball, 10818 Churchill Ave.  Cleveland, 0. 
8E0  K. A. Sylverter, 4523 Friendship Ave.. Pittsburgh, Pa. 
REIF  J. S. Wendell, 208 College St  Holly, Mich. 
BEI H. Hoover, 1169 Carlyon Rd  East Cleveland, O. 
BEJ  E. N. Yeager, 522 Hackett Rd  Toledo, O. 
BEK  H. J. Kuhlman, 148 Crescent Blvd  Dayton, 0. 
BEL It. Ogden, 69 Carroll St  Binghamton, N. T. 
BEM R. B. Ogden, 17 Summit St  Batavia, N. Y. 
BEN  O. Katzenberger, 1121 W. Main St  Springfield, 0. 
REO N. S. Sherman, 418 Sherman St  Watertown, N. Y. 
BEP E. J. Allen, Jefferson & Arabella St  Defiance, O. 
BEQ  C. D. English, 9 Bradley St  Binghamton, N. Y. 

'8 BER R. E. Fithian, 200 E Pine St  Grove City, Pa. 
8 BES C. E. Underhill, Jr., 538 Howell Ave  Cincinnati, O. 
It BET  E. E. Alden, 3466 Stickney Ave  Toledo, 0. 
8 BEU  R. R. Tuck, 6 Milton St  Tonawanda, N. T. 
13 BEV  D. S. Kimball, 5 Central Ave  Ithaca, N. T. 
'8 BEW H. M. Leffingwell, 1010 N. Pine St  Lansing, Miele. 
8 BEX  W. A. Wright. 29 Bellevue Ave  Dayton, 0. 
11 BEY  C. H. Belknap, 729 E. 5th Ave  Columbus, O. 
8 BIM  P. A. Snell. 1 Highland Heights  Rochester, N. Y. 

SPA  E. G. Pilelbt, 335 Adam St  Tonawanda, N. Y. 
BF 8 R. Wettengel, 8443 Curzon Ave  Cincinnati, O. 
BFC  E. E. Straffon  New Baltimore, Mich. 
BFD  A. C. Hostetler, 416 Williams Rd.... Bellefontaine, O. 
ME  N. S. Odell, 25 Redfield Parkway.   Batavia, N. Y. 
SFr  Pontiac High School, corner W. Huron & State Sts., 

Pontiac, Mich. 
MO ir. M. Duff, 28 % Stair Ave  Detroit, Mich. 
M U  P. Beckberger, 149 Benedict St  Norwalk, O. 
BF1  C. Anderson, R.F.D. No. 9  •Mercer, Pa. 
BFJ  J. E. Roes, 409 Cherry St  .Clearlield, Pa. 
BFK  A. E. Traill, 497 8. Paddock St  Pontiac, blielt 
mil H. S. Scott, 1857 Indianola Ave  Columbus, 0. 
Rim C. J. Sonneberger, 919 Beardsley tit.  Akron, O. 
BFN  B. G. Pearth, 837 Superior St   Toledo, O. 
BFO  D. W. Drury, 1505 Diamond St  Toledo O. 
BFP  W. A. Butane, R.F.D. No. 7  Pontiac, Mich. 
BFQ  C. S. Shotwell, Jr., 1466 Victoria Ave...Lakewood, O. 
BPS  F. A. Nelson, 15311 Waterloo Rd  Cleveland, O. 
BPS  Lansing High School, 1112 E. Michigan Ave., 

Lansing, Mich. 
BFT  H M. Rodgers, 516 Highland Pl..  Bellevue, Pa. 
BFU  B. B. Kahn, 1731 Longfellow Ave  Detroit, Mich. 
sry R. 111112, 133 Riverview Ave  Endicott, N. Y. 
BFW M. licKearney, 10808 Gooding Ave.......Cleveland, O. 
BEX  E. L liorlacher, R.F.D. No. 8  Dayton, O. 
BFY  L B. Crossby, 4581 Lorain Ave.  W Park, O. 
BrZ  C. C. Thorne, Jr., 78 N. Ave.  Battle Creek, Mich. 

BOA  8. J. Dowding, 57 Welts St.  Mt. Clemens, Mich. 
BOB  M. R. Davies, Jr., 3038 Chadbourne Rd-Cleveland, O. 
BGC  J W Cramer, Jr, 103 Christiana St., 

N. Tonowanda, N. Y. 
130D  J. Lucas, 1917 E. 71st St  Cleveland, O. 
B015  M. J. Burrell, 200 Langley Ave  Pittsburgh, Pa. 
Bar B. Hyatt, 202 Rogers St  Mt, Vernon, O. 
BOG  C. W. Smith, 301 S. Water St   Kent, O. 
BC111  W. N. Small, 703 W. Cedar St  Kalamazoo, Mich. 
BM  A. H. Spaulding, 81 Massachusetts Ave , 

Battle Creek, Mich. 
B(11  A. L. Walser, Line St  Chesaning, Mich. 
BOK  G. G. Brendle, 740 Bagley Are. .E. Grand Rapids, Midi. 
BOL W. A. Schaefer, 95 Highway St  Battle Creek, M e 
IMM M. M. Henderson, 1452 Comfort Ave.  .Lansing, Mich. 
BON  P. T. Palmer, 905 Cass St  Traverse City, Mich. 
BOO  B. Knappen, 2021 Place Ave. SW., Grand Rapids, Midi. 
BOP  V. E. Bolles   Stryker O. 
BOO  H. A. Westervelt, 84 Nagold St.. ...Grand Rapids, Mich. 
BOB  G. E. Smith, 813 Davis St  Kalamuoo, Mich. 
BUS  R. A. Lawson, 122 S. Bailey St  Cheboygan, Mich. 
BilT  A. T. Ash, 600 3rd St.  St Clair, Mich 
BOU J. H. Criss, 131 W. Main St  Newark, O. 
NOV  L E. Springer, 6 Woodruff Pl  Auburn, N. Y. 
BOW C. B. La Faber, Rathbone Addition... ..... Marietta, O. 
BOX  P. I. Dum, 303 Dakota Ave  Colombin, O. 
BOY  H. R. Hayes, 34 front St  Canajoharie, N. T. 
BGZ  D. Miguel, 609 EL Ray St  New Castle, Pa. 

BHA  A. L Albright, 180 W. Madison St  Rochester, N. Y. 
BIM  P. T. Sherman, 209 E. High St  Defiance, O. 
BBC  E. E Baldwin   Lakemont, N. Y. 
MID  A. W. Strete  West Mansfield, 0. 
BITE  D. P. Wilson, 120 W. 5th St  Greenville, O. 
BHP  R. B. Greenman, 144 West Ave  Fairport, N. Y. 
BHO  F. Feltner, 13 Preen St  Norwalk, 0. 
Mill H. B. Derby, 124 S. Seward Ave  Auburn, N. Y. 
BIG  B. O. Slocum. 397 Parkdale Ave  Buffalo, N. Y. 
BET  R. L Warren, 51 Carroll St  Binghamton, N. Y. 
B BC  IL Carney, Jefferson St  Phoenix, N. Y. 
BEL 0. V. Swisher, 114 Chicago St.. ..... Fairmont, W. Va. 
BIIIII P. U. Leitainger, 8 5th 8t  Clearfield, Pa. 
MIN  J. L. ?distiller, 106 I. Barges St  Mt. Vernon, 0. 
BHO  R. R. Bolenbaugh, 41 Fair Ave. W  Lancaster, O. 
BHP  la. A Staley, 120 14 Main Ave  Sidney, O. 
RHO  R. 8. Blaydon, 1300 Walnut St  Shamokin, Pa. 
BER W. G. Klarat 2140 Sootten Ave....  Detroit, Midi. 
BES R. B. Oldham, Z. North St  Sidney, O. 
BHT  R. W. Stoecker, 711 Wheeler Ave  Scranton, Pa. 
BED  K.  Mitchell    Milan, O. 
BEY  W. B. Rector, Brandenburg St  Bellington, W. Va. 
BUFF R. R. Young   Gray, Pa. 
MIX  J. D. Anderson, 306 Little Ave  Ridgway, Pa. 
BHT  R. M. Todd, 807 W. Vine Bt  Mt. Vernon, 0. 
BTU  F. M. Gehring, 814 Hamilton St  Toledo, O. 

MA  1. B. Hill  Deshler, 0. 
BIB  W. G. Baker, 81 8. Oakley Ave  Columbus, O. 
BIC G. M. Johnson, 1031 Juliana St  .Parkersburg, W. Va. 
BID Y. C. Lamm), 237 Muten St  Buffalo, N. Y. 
BIM  W. Davidson, 407 Maple St  Marietta, O. 
BIT  M. D. Baldwin, R.T.D. No. 3  Delaware, 0. 
BIG  R. A. Shepp, 54 Barney St  Wilkes-Barre, Pa. 
BEE  K. Marvin, Elm St  Jefferson, O. 
BII  W. A. Weiss, Jegereon St  Jefferson, O. 
BU J. Nader  Hain Island, O. 
NIX  C. C. Joule  Clayton, O. 
BIL  G. S. Wieldper, lAonhart Bldg  Warren, Pa, 
RIM F. Hogue, 20 East St  Ashtabula, O. 
BIN  R. J. Nicholson, 1407 First North St.. .Syracuse, N. Y. 
BIO  A. R. Kin& 81 Arnold Ave.... ..... Amsterdam, N. Y. 
BIP  J. A. Potter, 213 Westminster Ave  Syracuse, N. Y. 
BPI  R. L Trivia, 732 Wheeler Ave  Scranton, Pa. 
BIB  E. S. Heiser, Jr., 323 Market St  Lewisburg, Pa. 
BIB  A. D. Barkeloo, 280 S. Sandusky St  Delaware, O. 
BIT  Lancaster High School (by F. H Rutherford.), 

Leerier, O. 
BIU  H ltatzinger, 3345 Blanchard St  Toledo, 0. 
BIT  C. C. Dentjer, 44 University Ave  Delaware, O. 
BIW W P Mier, Davis St  Keyser, W. Va. 
BIX  L. O. Hickson, E. Parkway, R.F.D ....Rochester, N. Y. 
BIT  L I Steiner, 1157 W. 28th St  Erie, Pa. 
BIZ  L E Watkins, 373 N. Main St  Gloversville, N. Y. 

MA  A. Lancaster, 1882 W. 58th St  Cleveland, O. 
BJB  Steel High School (by T. A. King), Main St., 

Dayton, O. 
BJC  J. H. Norton, 2630 Flinger St  Detroit, Miele. 
Bill  J. A. Campbell, 434 Brooklyn Ave., R. R No. 14, 

Dayton, O. 
ME  C. Pfleegor, 227 Mahoming St.  Milton, Pa. 
MP  J. A. Marsh, 712 Atkinson Ave  Detroit, Mich. 
BJ0  F. Annetta, 427 Lehigh Ave  Palmerton, Pa. 
BM  J. Glue   Kramesha, N. Y. 

BJI  H. Wolter, 349 Fellows St  Syracuse, N. Y. 
BJJ  The Elec. Coast. di Motor Co., 529-531 S Main St., 

Findlay, 0. 
BJK  Packard Elec. Co., Dana Ave  Warren, O. 
BJL  The Trudeau Sanatorium  Saranac Lake, N. Y. 
Bill R. Schmidt & Co., 51 E. Main St,... .Rochester, N. Y. 
BJN  L A. Moranty, 3938 Livernois Ave  Detroit, Mkt. 
BJ0  Radio Engineering Society, 431 6th Ave. Pittsburgh, Pa. 
BJP  La Verne Gaul   Frankfort, Mich. 
BJQ  T. A. Doddridge, 348 Florida St  Buffalo, N. Y. 
BM  R. Batt, 257 E. North St  Buffalo, N. Y. 
BJS  W. F. Martin, 146 Maxwell Am  Geneva, N. Y. 
BJT  F. R. Sbumway, 100 Brunswick St... Rochester, N. Y. 
ETV  T. W. Scott, 120 1/2  Chestnut St  ConnellsvWe, Pa. 
BJU  E. II. Roy, 295 Maple St  Buffalo, N. I. 
BJW  F. L. Platt, Main St  Marysville. Pa. 
MX  T. R. Polhemus, 3612 5th Ave  Beaver Falls, Pa. 
BIT  R. Floyd, 507 Allison Ave  Washington, Pa 
BJZ  J. P. Rice, 151 W. High St  Waynesboro, Pa. 

MCA  E. E. Avery, 201 E. Grove St  Dunmore, Pa. 
BKB  R H Schneider, 207 W Slain St  Frankfort, N. Y. 
BEC Newmac Engineering Co., 9 E. Main St..Falconer, N. T. 
BED  C. C. Wortman, 1222 Bridge St.. .Grand Rapids, Mich. 
BEE  F. L Brown, 509 6th Ave  Huntington, W. Va. 
BEY  C. Curry, 1010 Tuft St  Parkerbettrg, W. Va. 
BKO  A D. Moorhead, 246 7th St  Indiana, Pa. 
BEE  C. Theis, 942 9d Ave  New Kensington, Pa. 
SKI  McK. Cottrell, 120 La Grange St ... . . Morenel, Mich. 
BKJ  F. L. Scott, Main St  Morristown, N. T. 
BEE D. C Wood, 441 W. Onondaga St  Syracuse, N. Y. 
BEL F S. Green, 254 W. Elm St  Kent, 0 
BKM W C. Gross, 453 Mlll St  Conneaut, O. 
BEN  R. W. Sears, 724 Beatty St  Cambridge, O. 
BKO  J. C. Hopkins, 1349 Franklin Ave  Columbus, O. 
BEP P W. Geier, R.F  D   Portage, 0. 
KBQ  G. N. Braun, R. R. No. 2  Wapakoneta, O. 
13KB R.  Main St  Potsdam, N. Y. 
BES C. C. Under, Jr., 114 H. Church St -.Shamokin, Pa. 
BET  H. L. Jantzen, 927 S. Ohio Ave  Columba,, O. 
BKU  C. Janes, 424 Harrison St  Clarksburg, W. Va. 
BEV  H. B. Mamie, 129 1/2  E. Michigan Ave, Lansing, Mich. 
BEM H. Bartel, 813 Roemer St   Lansing, Mich. 
M U  C. A. Ramsey, 327 S. Oakland Ave  Sharon, Ps.. 
BEY  E. J. Wieke  Elate, Inds. 
BRZ  G. E. Munchauer, 27 Dodge St  Buffalo, N. T. 

BM  H. F. Hopkins. Jr., 149 Earl St  Rochester, N. Y. 
BLB  W. I. Atkinson, 95 Rutter St  Rochester, N. Y. 
BLC  N. C. Bauman, 303 Peach St  Buffalo, N. T. 
BLD  J. M  Hill, 1346 Claremont Ave  Buffalo, N. T. 
BLS  M  8. Tritchler, 17 Verplanck St  Buffalo, N. Y. 
BLF  F. J. Gerber, 399 S. Delaven Ave  Detroit, Mich. 
BLO  W. C. Ellis, 160 Laurel St   Buffalo, N. T. 
BLII  A. F. Buse, 24 Parker St  Buffalo, N. Y. 
BLI  P. Will, Jr., 7 Highland Heights.....Roehmter, N. Y. 
131.1  B. V. K. French, 1045 Michigan Ave  Buffalo, N. T. 
BLK  P. B. Reid, 388 S. Grand Blvd  .Detroit, Miele. 
ALL  H. C. Dunham, 147 Grand Ave  Mt. Clemens, M e. 
BL11  F. H. Roush, 575 Alger Ave  Detroit, Mie. 
BLN  A. F. Drda, 1188 IL list St  Cleveland, 0. 
BLO  A. Flintier, 60 Marshall St  Rochester, N. Y 
BLP  T Roulier, 90 Locust St  Beale, N. Y. 
BLQ  H Winter, R F D No. 2  New Straiteele, O. 
BLR  E. Smith, 306 Lansing St  Utica, N. T. 
BLS  F. V. Branch, 74 Front St.... ..... Binghamton, N. T. 
BLT  O. Ransom, 17 Remus Pl  Bradford, Pa. 
BLIT  H. J. Loftls, 144 Line Ave   . Columbus, I. 
BLV  R. X Pattington   & Weenie, N. Y. 
BLW C. E. Homes, 310 W. Moen St.  Grand Rapids, Mie. 
BI.!  K. E. Davis, TB Maple St  Potsdam, N. Y. 
BLT  M. O. Pattington, R.F.D. No  29  Ledyard, N. T. 
BLZ  H. W. Batik«, 413 R. Main St  Batavia, N. T. 

BMA  C. E. BrIckwood, 305 5th Ave  Frankfort, N. Y. 
13M13  r. M. Sarver, 2842 Stanton Ave  Cincinnati, O. 
BMC  J. H. Howe, 331 Market St  Clearfield, Pa. 
Bill)  S. M. Boddington, Cardner Rd   Kira h tit st , Pa 
B UE C. Middletown, Findlay St  Port age, 0. 
BMP 1. H. Wilson, 606 E. University St  Wooster .0 
BMG  D. R. McCollister, 209 Hamilton St  Bellevue, 0 
MIR M. B. Stephenson, 410 Casten' St  Billevne, 0 
BM!  G. W. Curtiss, 830 W. Main St  Ravenna, 0 
BMJ  P. P. Woodward, 237 E. Main St.... ....... Kent, 0. 
BI M  W. A. Maufrass, R.F.D. No. 4  Kent, 0. 
BIM  C. 3. Murray, 233 Ridge Ave  Cgr•re'untie, Pa. 
Blfall  J. A. Camernn, 134 N. Barry St  Olean, N. Y. 
B UN  K. B. McAlpin, 61 Parlrwood Ave  Kenmore, N. T. 
BMO  W. .1. Kiosco, 32 North Ave.  Canandaigua, N. T. 
BM?  J. M. Alter, 325 Lincoln St  Jehnetown, Pa. 
BMQ  R, B. Fairchild  Portville, N. Y. 
BIM  R. A. Andreu, 419 N. Broadway St., .New Phila., II. 
BM!  S. C. Dart, 72 Whitfield St  Pentlat, Mkt. 
BMT  D. King, Marlett Bldg  Merle«, O. 
BMU  M. G. Barrie  ....Arden, W. Va. 
BMV  W. B. Hanlon, 5818 Rippey 9t.. ...... Pittaburgh, Pa. 
BMW J. S. Hunter ,807 Crawford St  Duquett e Pa. 
BMX  C. B. Davis, 21 N. Pine St  Buffalo, N. Y. 
BMY  R. P. Fandree, 325 3d St  Chester, W. Va. 
BMZ Y. M. Hoag, Cooper 8t  Vernon, N. Y. 

BNA  A. P. Parker, 103 N. Main St  London, O. 
BNB  A. J. Cook 8 Phinn Ave  Binghamton, N. Y 
BNC  O. B. Slocum, R.F.D. No. 4, Box 4, 

State Rd.. Ionia, Mich. 
BND  E. R. Van Arsdale, 119 Mee St  Ithaca, Tf. Y. 
BNE  Detroit Police Dept., 920 Farmer St  Detroit, Mich. 
BNIr  C. S. Maynard, 128 South St  Chardon, 0. 
BNG  E. FL Clark, 426 Sumat St  .Toledo, 0. 
BNB  W. E. Mabee, Jr., 142 S. Union St  Akron, 0. 
BNI  Cass Tech. High School, Grand River & 2d., Detroit, M e. 
BNJ W.  8258 Robins Ave  Detreit, Mich. 
BNK  T. G. Coivin, 220 Southern Ave  Cincinnati, O. 
srn, L M. Mil, 1313 E. 112th St  Cleveland, 0. 
BNM P. Loomis, 2452 filenwood Ave  Toledo 0 
B UN  R. KoptIsh, 14740 Athens Ave  Lakewood, 0. 
BM)  T. A. Hendricks, 2941 Somerton St.,Cleveland Heights. 0. 
BNP  S. Lichblaw, 8914 Buckeye Rd....   Cieveland, O. 
FINQ  E. Dempsey, 429 Stoddart Ave  Columbra, 0. 
MOR A. Tarter, 4732 Franklin Ave  Norwood, O. 
BNS  J. L. Wasoon, 634 Third Ave  Beeler Palls, Pa. 
ENT  C. E. Rickel, 1540 Arch St  Pittsburgh, Pa. 
BNU  R. Campbell    Derby, N. T. 
BEY  J. J. Kotecki. 149 W. Park St  Toledo, O. 
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BNW  J. G. Hoop, 413 11th St   .Beaver Falla, Pa. 
BNX  & J. Schulte, 1311 C,olburta St  Toledo, O. 
BNY  & H. Winchester, 659 Allen St  Syracuse, N. Y. 
BNZ  L. A. Price, 386 Euclid Ave   Akron, O. 

BOA  I. M. Little, 21 Clayton Ave  Cortland, N. Y. 
BOB  W. Hatch, Jr., 112 N. Washington St Ypellanti, Mich. 
SOC C. H. Whitaker, 181 s. 4th St  CuYaboga Fails, O. 
BUD  D. S. Jennings, 131 Jefferson Ave.....Rochester, N. Y. 
BOA  R. C. Foeberg, 23 Alton P1  Jamestown N. Y 
BOF G. D. Newton, 743 Glenn Ave  Wilicinsburg, Pa. 
BOG  J. H. Ebert, 305 W. State St  Springfield, O. 
BOB  J. Musk, 17 Boston St  Rochester, N. Y. 
BOL A. E. Kaul, 4227 Muriel Ave  .Cleveland, 0. 
BOJ T. J. George, 3582 Outlook Ave  Cincinnati, O. 
BOK  & J. Govern, 25 Vicki Park B  .1(c/cheater, N. Y. 
BOL L W. Midday, 140 Franklin St  Dayton, O. 
BOM  P. Unison, 11512 Uhlman Ave  Cleveland, O. 
BON  C. M. Bartter, 14530 Lorain Ave  West Park, O. 
BOO  D. Henderson, 14619 Lorain Ave  West Park, O. 
BOP  A. bieBurney, 1396 E. 115th St.... ..... Cleveland, O. 
BOQ  (1 Tagerholm, 2128 W. 105th St.. ...... Cleveland, O. 
BOB  W. C. Dean, 400 E. Erie St....  Albion, Mich. 
BOS  R. C. Corderman, 406 E. End Art  Pittsburgh, Pa. 
BOT M. Peere, ILF.D. No.  1  Wilmington, O. 
BOU H. L Mueller, High St., Box 115  Springdale, Pa. 
BOV  G. A. Lower  Unity, Pa. 
BOW  M. Reed, N. East St..    Crestline, O. 
BOX  H. B. Rohrer, N. 2nd St  Tippecanoe City, O. 
BOY  C. P. Hark, 338 Ellsworth Ave   ..Sharon, O. 
HOZ J. M. Moran, 408 Adams St. E  Sandusky, O. 

SPA  B. B. Robinson, 334 11th St  Toledo, 0. 
BPB  M. M. Hancock, 3 Centenary St  Binghamton, N. Y 
BPD  M. D. Bryan, 2d & Broad Sta  Middletown, O. 
BPE  A. Noaker, 140 Liberty St  Bowling Green, O. 
BPF  M. Joeeph, Box 35, &F1.). Nu.  1   Toledo, 0. 
BPO  A.  Moore   Portland, Web. 
BPH  W. A. (Buenas, 366 Main St  Edwardsville, Pa. 
BPI  A. Kappa), 734 Bowlby St  Waynesburg, Pa. 
BPJ  W. H. Marsha).), 7301 McClure Ave  Swtmvale, Pa. 
BPI/  C. A. (lrissinger, 187 Hollywood St.... Youngstown, O. 
BPL  B. J. iletainson, 852 Rebecca Ave  Wilkinsburti. Pa. 
BPM J. B. Hazlett, 1020 Washington Ave.. cor. 4th St. & 

4th Ave. (school), Monaca, Pa. 
BPN  P. learn, 78 Slocum St  Ft. Forty, Pa. 
BP()  F. G. Kear, Jr.. 403 Front St  Minersville, Pa. 
BPP  V. J. Andrew, 720 Spruce St  Wooster, O. 
BPQ  W. Limon, 910 Emerson St  Fairmont, W. Va. 
BPR  G. I. & R. A. Jenson, Lake Michigan Park, 

Muskegon, W e. 
BPS  IL D. Hughes, 54 Custer St  Wilkes-Barre, Pa. 
BP/̀  C. B. lisedy, R.F.D. No. 3  Monroe, Mich. 
BPU  O. R. Reerbower, 1109 Alesander St ..Fairmont, W. Va. 
BPV  & R. Hoke, 1210 Ottawa St. W  Lansing, Mich. 
BPR C. W. nether, Elk St  Gassaway, W. Va. 
BPX  R. A. Jakubovsky, 8 Beach St  Muskegon. Mich. 
SPY  C. N. &blade', 904 Franklin St  Wil la nsburg, Pa. 
BPI  N. L. Lockwood, 14 Clinton St  Tonowanda, N. Y. 

BOA  A. Nygren, 118 Bowen St ....  Jamestown. N. Y. 
BOB  P. Kieshauer, 242 Buffalo St  Jamestown. N. Y. 
ROC  J. L Miller, 31 Marshall St  Norwalk, O. 
ROD  IL  Mackey,  R.F.D.  No.  5  Warren, O. 
BOB  D. R. Ammon, 525 Green Ridge St  Scranton, Pa. 
/ow  R. H. Mercer, 599 Broad Bt  Ashland, O. 
IMO  N.B.german, 48 University Driveway, Morgantown, W. Va. 
SOH  A. 0. Van Ever', 32 Montgomery St., Canajoharie, N. Y. 
BPI  N. C. McCombs, R.F.D. No. 5  Warren, O. 
RCP  I. Miller, Second St  Fop,. Pa. 
BQK  B. P. Meek. Washington Blvd.   New Baltimore, Md. 
BOL C. B. Taylor. 598 Merton St  Buffalo, N. T. 
BQM  N. I. McClung, 5415 Howe St  Pittsburgh, Pa. 
BON  W. J. Thomson, 5965 Vermont Ave  Detroit, Imo. 
BOO  T. L Grant, Ben Avon Heights  Pittsburgh, Pa. 
BQP  J. A. Thompson, 5011 Tingley Ave  Bellevue, Pa. 
BO()  N. W. Bell, 424 Taylor Ave., N. S.. ... . Pittsburgh, Pa. 
11(1R  P. L Kliott, 3891 Grand River Ave... .Detroit, Niels. 
BOO  Duman Kw. Mfg. Co., 2987 Franklin St., Detroit Mkt 
BOT P. M. Underwood, 805 Main St  Monongahela, Pa. 
BOO  R. N. 'league, Pine Rd  Sewickley, Pa. 
BOY  M. I. Fawley, 102 West Ave  Ithaca, N. Y. 
BOW  P. I. Trailer, 80 Filthy St  Forty Fort, Pa. 
BOX  W. O. McKenzie, 3712 » Ain St  Pittsburgh, Pa. 
BOY  J. N. bleTighe, 135 Chapin St  Binghamton, N. Y. 
BOZ  B. T. Saner, 100 N. Wilkenson St  D. yton, O. 

BRA  R. M. Moore, 208 Ilarvard Pl  Syracuse, N. Y. 
SRS  P. K. Rankin, Chillecothe St .. ....... S. Charleston, O. 
BBC  H. IL Weirs  Van, Pa. 
BRD  T. J. Barter, Jr., 1913 Termon Ave., N. S., 

Pittsburgh, Pa. 
SRL A. N. Gatee, Box 132  Lewisburg, Pa. 
BR?  L. T. Alma, 1323 W. 31st St  Erie, Pa. 
RRG  D.  S. Brock, E. Green St  Waynesburg. Pa. 
BRH  W. L. Nichols, 405 S. Union St  Galion, O. 
SRI  T. M. Dickinson, 217 W. Embargo St  Rome, N. T. 
FIRJ  .1. F. Petlock, 302 Goodyear Ave  Buffalo, N. T. 
BEE  D. A. Clarke, 70 St. James Pl  Buffalo, N. Y. 
BEL H. W. Hebert, 35 Haldane Ave  Crafton, Pa. 
BRM  M. W. Crichton, 88 Murray Ave.. .....Uniontown, Pa. 
BRN  B. W. Beyland, Lund Meadow Cirde....Pitteford, N. Y. 
BRO  B. J. Weis, 778 Lansing St  Utica, N. Y. 
BRP  F. R. Oberle, 891 Stanton Ave  Minya>, Pa. 
BRQ  K. L. Brown, 7191,4, Grand River  Port Huron, Midi. 
HER  W. Waterman, 627 Ford St.... ..... Ogdensburg, N. Y. 
FIRS  H. Hartman, 48 Butternut St  Lyons, N. T. 
1FIRT  H. M. Henricks, clo Y. M. C. A ...... New Kensington, Pa. 
BRU A. M. Schaefer, 879 Stanton Ave  Millyale, Pa. 
REV  C. L. Volyers  Handley, W. Va, 
SEW  C. A. Port, 320 Jefferson St  Connellrtille, Pa. 
BEE  J. P'. Euler, 926 Mellon St  Pittsburgh, Pa. 
BEY  P'. D. Gamble, 948 Islington St  Toledo, O. 
BRZ  J. L. Russell, 2271 S. Overlook Rd  Cleveland, O. 

BRA  P. Fletcher, 215 R. Main St  Paulding, O. 
11811  R. FL Gibson, 345 Beard Ave  Buffalo, N. T. 
BSC  O. A. Sibley, Oak Hill  Grove City, Pa. 
BST)  E. R. Mosher, 7 Arena St  Binghamton, N. Y. 
BSE Y. L. Hogue, Lincoln Way  Lhoon, O. 
BS?  R. A. Trago, 27 15th St  Buffalo, N. Y. 
BM  V. M. Graham. 157 Any/stifle St  Rochester, N. Y. 

BTT 
BTU 
STY 
BTW 
BTX 
STY 
BTZ 

BUA 
BUC 
BUD 
BUE 
BU? 
BUG 
BCH 
BIM 
BUJ 
AUK 
BUL 
BUM 
BUN 
BUO 
BUP 
BUG 
BUR 
BUS 
BUT 
BUU 
BUY 
BUW 
DUX 
BUY 

BUZ 

BSI! 
1151 
BS) 
115K 
BSL 
11S11 
BSei 
BM) 
BSP 

BSO 
BSIt 
SSS 
BST 
SSU 
115Y 
BSW 
BSX 
851 
BSZ 

J. C. &Where, 5120 Globe Ave  Norwood, 0. 
B. Webster, 424 Mad River St  Bellefontaine, O. 
C. A. Seth, 102 E. layette St.  Counellsville, l'a. 
W. T. Cooke, 242 Forest St  Oberlin, O. 
b'. A. Long, 248 Washington St....liraud Rapids, Mich, 
C. C. Forester, 781 Northampton St.. — Buffalo, N. Y. 
F. L. liuntwork, 92 Murphy Ave  Pontiac, Mich. 
E. T. Barton, Genesee St.... ..... Montour Falls, N. Y. 
Beaver Falls High School, 1706 7th Ave., 

Beaver Fella, Pa. 
J. D. Yount, R.F.D. No. 4  Dayton, O. 
W. U. Sines, 1509 E. Washington St...New Castle, l'a. 
J. E. Page, 5 Charlotte St  Baldwinsville, N. Y. 
C. P. Trimmer, 16 Jackson Rd  Idlewood, Pa. 
J. R. Normile, 152 Oak St  Binghamton, N. Y. 
W. L DuBois, 208 Avis St  Rochester, N. Y. 
W. J. Rust  Elberta, Mich. 
H. C. Hopkins, 5 South St  Auburn, N. Y. 
E. W. Weimer, 42 Poplar Are  Wheeling, W. Va. 
L L Bailey, Starkey Seminary  Lakemont, N. Y. 

BTA  C. F. Cunha'', 233 S. Starr Ave  Bellevue, Pa. 
STE R. Haycock, 1 Circuit Drive  Binghamton, N. Y. 
liTC  R. Dures, 101 St. Joseph Ave  Niles, Midi. 
BTU  D. AleDantel, 219 Grant Ave  Moundsville, W. Va. 
STE W  L  Maya    Alderson, W. Va. 
ISTIr  T Anderson, 65 W. Ridge Ave  Crafton, Pa. 
BM  W. W. Hall, 716 Center Ave  Avalon, Pa. 
IITH  R. H. Davis, W  N Broadway  Columbus, O. 
1ST!  P. Bayer, 292 N. Liberty St  Delaware, O. 
13'12  M. L. Johnson, 326 Pearl St  Leipsic, O. 
BTK  E. A. Link, Jr., 183 Water St  Biughamtun, N. 'f. 
BTL  A. C. Labs, 207 Prospect St  S Haven, Mich. 
BTM  W.L.Gano, cor. Main & Catherine Sts.,Montour Falls, N. Y. 
BTN  G. G. Granger, 113 Littman St  Lansing, Mich. 
BTO  A. L. Kent, 199 Court St  Binghamton, N. Y. 
BTP  United Elec. Stores Co., 721 Braddock Av., Braddock, Pa. 
BYO  F. B. Phillips, 827 Kirkpatrick Ave .N. Braddock, Pa. 
BTR  R. Murray, 25 Smothers Ave  Uniontown, Pa. 
BTS Wilmerding, Y.M.C.A., 200 Marguerite St., 

Wilmerding, Pa, 
G. B. Oppy, Main St  So. Charleston, O. 
F. G. Erbe, 153 Seneca Parkway _ _ Rochester, N. Y. 
R. H. Koehler, 424 Stokes Ave  Braddock, Pa. 
R. F. Cutting  Cohodah, Mich. 
O. D. Baldwin, 410 S. Collingwood Ave Eastwood, N. Y. 
L. W. Edson, 86 Wolcott St  LeRoy, N. Y. 
G. P. Martin, 152 Columbia St  Newark, O. 

J. J. Baby, 921 Vine St  Lansing, Mich. 
H. W. Berner, 840 Wilson St  South Haven, Mich. 
L L Irvin, 18 Kinsey Ave.... ....... Kenmore, N. Y. 
H. B. Yager  ,122 B. Jersey St   Dayton, O. 
J. H. Wilson, 479 Miller Ave  Columbus, O. 
J. S. Scott, 517 Maxwell Ave  Steubettyille, O. 
R. hardy   Whittaker ,Mich 
J. B. Divert, R.F.D. No. 1  Binghamton, N. Y. 
II. K. Spencer, 160 Conklin Ave  Binghamton, N. Y. 
H. J. Bannon, 486 E. 108th St  Cleveland, O. 
J. E. Law, Jr., 36 Jones Ave  Morgantown, W. Va, 
A. R. Marcy, 113 W. Ranyor Ave  Syracuse, N. Y. 
W. M./ Jennings, 37 Main St  on City, Pa. 
R. S. Baker, 41 Steele Ave  Gloversville, N. Y. 
T. J. Moyer,  1619 22d Ave  Toledo, O. 
A. G. Terries, 73 Warren Ave  Utica, N. Y. 
C. H. Poesy, 590 Otter Bt., Box 393....1granklin, Pa. 
H. D. Morarity, 2134 Brookwood Art  Toledo, O. 
B. E. Noble, Pearl Fit  8. Brownsville, Pa. 
M. Brown, 828 Potomae Ave  Beak, N. Y. 
C. F. Curran, 10 Burr Ave  Binghamton, N. Y. 
S. I. Dolph, 732 N. Webster Ave  Scranton, Pa. 
R. B. Andrew., 329 4th St  Olean, N. Y. 
Hughes High School, Clifton & McMillan Sta., 

Cincinnati, O. 
C. P. Woes., 802 McBride St  Syracuse, N. Y. 

BVA  P. Schwartz, 218 Grant St  Washington, Pa. 
BVB  H. A. Gates, 2905 Observatory Ave  Cincinnati, O. 
131C  H. Monto, 639 Oswald St  Toledo, O. 
BVD  V. W. Buda  Keego Harbor, Mich. 
BYE  A. S. Prescott, 205 Clarke St  Syracuse, N. Y. 
BYY  G. M. Clasper, 121 S. 7th St  Connellsville, Pa. 
BYO  R. L Ganster, 215 Valley St  Marysville, Pa 
BYFI  N. H. Poole, 1438 11Werest Ave.... ....... Toledo, O. 
BVI  J. Rimeell Thorbern, R.F.D. No. 3  Matson, Midi. 
BVJ  Pittsburgh Radio Appliance Co., 112 Diamond St., 

Pittsburgh, Pa. 
BYE  R. P. Rennet 3011 Chadbourne Rd  Cleveland, O. 
BVL  F. fetelmeyer, 47 22d St. N  Kenmore, O. 
RSV  E. A. Bullock, 60 Eason Ave.....11ighland Park, Midi. 
BVN  G. E. Mears, 2940 E. Grand Blvd  Detroit Mich. 
BYO  F. L. Barr, State é Arch Ste  Fremont, O. 
BY?  O. Meta, Jr., 2803 Riverside Ave  Cleveland, O. 
RV()  R. E. Snyder, 254 Cable PI   Akron, O. 
BYR  J. E. Phillips, 9711 Lamount Art  .Cleveland, O. 
BVS FI. H. Brindle), 118 W. Main St.. .Clarksburg, W. Va. 
BVT  B. H. Baskin, 12109 Mt  Overlook  Cleveland, O. 
BV!)  A. Bartlebaugh, 1310 Superior St  Toledo, O. 
MTV  M. Nolan  Prortmont, Mkh. 
BVW  & L. Johnson, 1628 Brinkerhoff Ave  Utica, N. Y. 
BVX  R. Richbolt   Reigate, O. 
BVY  M. Hogue, 389 Wabash Ave  Akron, O. 
BVZ  N. H. Hiller, Jr., 68 Laurel St  Carbondale, Pa. 

BWA  W. F. Warden, Jr., 467 Merriman Rd  Akron, O. 
RWR  G. It. Lister. 9737 Woodward St  Cleveland, O. 
M C  R. E. Clarke, 42 W. Main St  Fredonia, N. Y. 
11WD  II. Rogers, 16 Haliday St  Oil City, Pa. 
BWE  F. W. Koster, 700 Vinton St  Toledo, O. 
RWF  J. C. Gerber, 621 Division St.... ...... Cincinnati, O. 
BW(1  S. M. Dotterer, 127 Poplar St  Leipsic, O. 
BWFI  A. Quick, 316 Green St  Syracuse, N. T. 
RWI  (1. Amolsch. 3830 W. 47th P1  .Cleveland, O. 
BWJ  Flint High School (by F. D. !retain), Beach St., 

Flint, Mich. 
WIC  W. F. BonneU, 1878 E. 73d St  Cleveland, O. 
RW1,  A. C. Dodds, 9400 R. Salina St  Syracuse, N. Y. 
RWM  W. Mosier   Provemont, Mich. 
M N  R. L. Dyer, 813 Locust St  Toledo, O. 
RWO fi. S. Curry, 3:30 13th St  Scranton, Pa 
MVP  T. D. Taylor, 223 N. ad St  Olean, N. T. 
RIVE  I. T) Bell, R.F.D  No. 4, Box 52. Battle Creek. Midi 

BWS  F. Davenport, 44 Byron St  Battle Creek, Mich. 
BWI•  W. S. 0 Brien, 146 Rockland Ave  Syracuse, N. I. 
BWU  C. L Chaffee, 201 W. Perry St  Paulding, 0. 
BWV  Petroleum TeL Co., 1 Sycamore St  Oil City, Pa. 
BWW  C. Bohanengel  420 Irving St  Toledo, O. 
BWX  P. H. Hoffman, 1500 7th Ave  Beaver Falls, Pa. 
BAV1  E. W. Reeve, 1529 Broadway ..  Ann Arbor, Mich 
BWZ  H. J. Partridge, 135 Broadway   Dover, O. 

BXA  E. W. Feslinger, 123 Chapin St  Ann Arbor, Mich. 
BIM  H. T. Edwards, Jr., 152 Purdy St  Buffalo, N. Y. 
BXC  M. Fruehauf, 17702 Detroit Ave  Lakewood, O. 
BXD  W. D. Ellsworth, 508 Vine St  Clyde, O. 
BXE  A. J. Zuni, 219 Pennsylvania Ave....S. Renova, Pa. 
BXF  A. It. Dickinson, 2 Front St  Binghamton, N. Y. 
BYO  H. B. Young, 28 Forest Pl   .Fredonla, N. Y. 
BX11  11. C. Hedges, 35 12th Ave  Columbus, O. 
BXI  T. S. Batson, 703 Park Ave  Utica, N. Y. 
BXJ  K A. Mead, High St  Savannah, N. Y. 
BX11  M. E. McGraw, 1120 5th Ave  Beaver Falls. Pa. 
BXL  K. .1. Dunlap, 104 W. Pleasant Ave....Syracuse, N. Y. 
BXM  G. E. Irvin, 2118 Hillman St  Youngstown, O. 
BIN  R. G. McClure, Williams Ave......Williamston, W. Va. 
BX0  W. L Zimmerman, Goodrich St Sta  Akron, O. 
BXP  D. A. Grant, 33 Montgomery St  Canaiobarle, N. Y. 
BXQ  V. A. McPhillips, 562 Palmwood Ave  Toledo, O. 
BIM  J. P. Castenhols, Box 25  Muskegon, Mich. 
BIB  8. Workman, Jr., 731 E. Maiden St  Washington, Pa. 
BXT  L L Fuller, 81 W. Main St  Williamson, N. Y. 
BIC W. 0. Wickes, 131 Clarke St  Syracuse, N. Y. 
BXV  D. E. Church, 142 Paul Ave  Syracuse, N. Y. 
BXW  V. G. Rohm, 20 Bennett St  WUllamsport, Pa 
BXX  H. Forzchner, 7 Ford St  Norwalk, O. 
BIT  R. B. Parsons  Old Forge, N. Y 
B IN  C. Finical, 213 Wilson Ave   Galion, O. 

BYA 
BYB 
BYC 
BYD 
BYE 
111F 
BYG 
BYH 
BYI 
BYJ 
BYK 
BYL 
BYM 
BYN 
BYO 
BYP 
BYO 
BYE 
BYS 
BTT 
BTU 
BYV 

BYX 
BYY 
BYZ 

RZA 
BYO 
BEC 
BED 
BIB 
BLP 
BEG 

BZ11 
BIT 
B7.1 
BZK 
BEL 
Falti 
BIN 
RIO 
REP 
1110 
BIB 
81)1 
BIT 
AEU 
BZV 
BZW 
BZX 
BZY 
B7.7. 

W. B. Rupp, 51 N. 3d St  Lewisburg, Pa. 
H. A. Smitten, 50 S. 10th St  Kenmore. O. 
C. R. Hart, Ohio St   Antwerp, O. 
L Grabensteder, 2787 Observatory Rd....Cincinnati, O. 
G. M. Withington, Jr., 318 5th St  Marietta, O. 
W. E. Scbele, 89 Highway St  Battle Creek, Midi 
H. A. Waters, R.F.D. No. 3  Ridgeway, N. Y. 
F. M. Gager, 1430 College St  Wilkes-Barre, Pa. 
N. L Straub, 724 Bedford St  Johnstown, Pa. 
G. H.  Taber, 4114 Grand Blvd  Pittsburgh, Pa. 
A. Oschmann, Jr., 2105 Prospect Ave.... Scranton. Pa. 
L Stineman, 4871 Maplewood Ave..  Detroit, Mich. 
A. W. Kovatch, 1474 Warren Rd  Lakewood, O. 
I. G. Davis, 1034 Devonshire Rd. Grosse Pointe, Mich. 
R.  M. Tyrrell, 506 Broadway St  Harrison, O. 
D. Mustarl, 766  19th St  Niagara Falls. N. Y. 
LeMar Morey, 447 Rich St  Ionia, Miele. 
C. W. Davis, 703 Park St  Grand Ledge, Mich. 
L. J. Kovalik, 322 Hunter Ave  Niles, O. 
C. C. May, 525 Fletcher St  Owosso, Miele. 
H. Wilcox    Lakemont, N. Y. 
Elm. Spec. Co., 48-50 S. Front St  Columbus, O. 
W. R Neisser, Buckuell University  Lewisburg, Pa. 
A. C. Penfield, 528 5th St  Struthers, O. 
F. Lankton, 895 Dayton St  Lansing, Mich. 
H. Schoenfelder  .513 Boone St  PotterWe. Pa. 

M  Clarke, Ridge Rd   Greece, N. Y. 
R M Tu -rell  506 Broadway  Harrison, 0 
R R. Palmer, 920 Shiawassee St  Lansing, Mich. 
C. A. Moline, 227 Poplar St  Wyandotte, Mich. 
A. Whitley  ,1605 Chicago Blvd  Detroit, Mich 
R. M. Lacey. 1998 Euclid Ave  Detroit. Mel 
Buffalo Police Dept., Niagara é Franklin St.., 

Buffalo, N. Y. 
P A. Noxon. 310 Stadium PI  "  Syracuse, N. Y. 
E. H. Vedder  Whittaker, Midi 
I. A Morrow, 1231 Z. High St  Springileld, O. 
J T Meyer, 6118 Woodlawn Ave  Buffalo, N. Y. 
W. Gallaway, 530 Fairchild Ave   Kent, 0 
K. A. Heiman, 243/ B. 82d St  Cleveland, 0 
W. C. Harper, Van Buren Rd. 3. 1  Dunkirk, N. Y. 
N. it. Barnes, 4223 Valley Rd  Cleveland, 0 
Northern High School, 9026 Woodward Ave., Detroit, Mleh. 
K. Uncapher, 730 Woodland Ave....  Van Wert, 0 
H. L. Berry, 327 E. Main St  Ionia, Miels. 
C. H. Heald, 115 N. 17th 8t  Olean, N. Y. 
N. Richard  Provemont, Midi. 
C. Blakeslee, Ill Embargo St. Z.  ..... Rome, N. Y. 
C C. Smith   Clarkstleld, 0 
R. B. King, 1238 Cleveland Ave  Flint, Mich 
D R Little, 1217 4th St. S. W  Canton, 0. 
W. A. (lower, 219 Ha m Art  Detroit, Mich. 
H. Colton. 580 Melbourne Ave  Detroit, Miele 

CAA  H. A Stalker, 121 N. State St  Ann Arbor, Mich. 
CAR  R. Schlemmer, 8442 Curzon Ave  Cincinnati, O. 
CAC  Grove City High School, Main It  Grove City. Pa. 
CAD  L. Crick, 929 Lend Lake Ave  Alpena, Miels. 
CAE  N. Gamrod, 109 Union St. S   Rochester, N. Y. 
CAF  W. Jones, 18 Pleasant St   Uneasier, N. Y. 
CAG  M. & A Bickhard, N. Main St  Antwerp, 0. 
CATI -.1 (1. Carr, 5 Summit St  Batavia. N. Y. 
CAI  F. L. Williams, 514 R. Water St  Kent O. 
CAJ  .1 Quitter. 10 St. John Ave   . Binghamton. N. Y 
CAE  R Andrews, Jr., 94 Earl St  Rochester, N. Y. 
CAL  W. E Landis, 1711 Pingree Ave  Detroit, Mich. 
CAM  New River Co   Macdonald, W. Va. 
CAN  The New  River Co.  (Southwestern),. Macdonald, W. Va. 
CAO  .1. V. Hope, 2111 W. Scott St  Grand Ledge, Mich. 
CAP  P. .1. Werth, 907 N. Adam St  Owosso, Mich. 
no  S. W. Miller, 184 Wingert St  Bucyrus, O. 
CAR  A. L. Copley, 42 Myron Ave  Kenmort. N. Y. 
CAS  C. Cummings, Rtoemingdale Ave  Akron, O. 
CAT  L. (1. Dryer  Cattaraugus, N. Y. 
CAI(  F. Stevens, 1114 W. Fountain St  Battle Creek, Mich. 
('AV  P. W. Buck, 574 Marston Ave  Detroit, Midi 
CAW R. E. Dean. 3545 /13r1 St   .Detroit, Mich. 
C A X A. R. Smith & W. H. Ful I er, 2048 Park Ave . Detroit. Midi. 
CAT  B. Stalnaker. 210 fhcham St  Elkins, W. Va, 
CAZ J. C. Fountain, 2633 Walnut Itt.....Port Huron, Midi. 

Si CRA ir Hudson. non PI Grand Blvd  Detrnit, Welt 
8 no  Pike, 427 Union St  Grand Ledge, Mitt 
R coo  Abbott, 1023 Adams St  Coshocton, O. 
R ('RD  Dittmar. 545 Clifford Ave  Rochester, N. Y. - 
It CRP'  T. (Fehr's, 440 ere  St  Tiffin. O. 

L. 
F. 
P. 
A 
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CLM  C. S. Yule, 319 3rd Ave   .Frankfurt, N. Y. 
CBH  J. L Waddell, 21 Russell An  Niles, 0. 
CM  B. L Routine, 152 Iroquois Ave  Pontiac, Miele. 
CBJ  R. H. James, 157 High St  Lockport, N. Y. 
CBK  W. Weiner, 186 Parce Ave  Fairport, N. Y. 
CBI,  H. George, Jr., 83 Parkwood Ave  Kenmore, N. Y. 
CBM  R. L Carter, 209 8. Union St  Galion, 0. 
CBN  R. Lockwood, 913 E. 146th St  Cleveland. O. 
CB0  O. Z. Wedsnieyer, 511 E. Kin:Wee St. .Ann Arbor, Mich. 
CBP  II. filinnions, 143 Charlotte Ave  Detroit, Mich. 
CBQ  H. Blanchard, 2908 Pingres Ave  Detroit, Mich. 
CBE  W. Hanenstein, 453 8. Shawnee St  Lima, O. 
CBS  J. Y. Van Antwerp, 85 8. Perry EL ...Johnitown, N. Y. 
CBT  C. & Law, 239 8. 4th Ave  Ilion, N. Y. 
CBU  L. D. Kin., 203 Summit Ave  Bellevue, Pa. 
CBV  P. A. Reese, 135 Fulton St  Olean, N. Y. 
CBW  W. C. Weaver, 1869 Wadena St  East Cleveland, 0. 
CBX  R. Lawrence, 1015 Garfield Ave  Snringlield, O. 
CBY  H. W. Hahn, 229 Lora Ave  Youngstown, 0. 
CBZ  L Alexander, 3226 Maplewood Ave  Toledo, O. 

CCA  C. & Kemp, 921 Sherman St  Middletown, 0. 
CMS  L. Vangunten, 751 Brice Ave  Lima, O. 
CCC  N. B. Vogt, 143 Walnut St  Wyandotte, Mich. 
CCD  I. Paul, 144 Poplar St  Wyandotte, Mich. 
COK R. K. Struble, 804 Asylum St  Flint, Mich. 
OCT  B. P. Byers. 341 Philadelphia St  Indiana, Pa. 
COG  bloillittlGratunlich Elec. Co., 336 Franklin St., 

Circleville, O. 
CCH  H. Reams, 2554 Pairview Ave  Detroit, Web. 
CCI  N. J. Groh, 151 Bradley St  Buffalo, N. Y. 
CCJ  R. J. Haley, 599 Grant 8t  Buffalo, N. Y. 
CCK  H. Haywood, 140 Bradley St  Buffalo, N. Y. 
CCL  R. G. Lister, 300 Belden Ave.. N. E  Canton, O. 
CCM J. 0. Arehibald, 60 Aurora St  Lancaster, 0. 
CCN A. C. Morrow, 529 N. Church St  Elmira, N. Y. 
CCO  M. Isrselson   Hartneld, N. Y. 
CCP C. L. Clough, 1512 Richfield Rd  Flint, Mich. 
CCP E. F. Bond, 311 Jerome Ave  Williamsport. Pa. 
OCR  L. M. Grow, 312 Parker Ave  Toledo. O. 
MS  C. E. Bailey, 29 Orant St  Potsdam, N. T. 
CCT A. W. Lewis, 102 Cliff St  Battle Creek, Mich. 
CCU  T. A. Hart, Jr., 40 l'ilkins St  Fairport, N. Y. 
CCV  S. Sellers, 922 N. Park St  Kalamazoo, Mich. 
COW  H. Harrington, R.P.D. No. 4  Mansfield, Pa. 
CCX  A. 0. Mammy, 241 Paddock St  Watertown, N. Y. 
COY  T. L. Batchelder, 904 8th St  Muskegon, Mich. 
COZ G. D. Oertai, 410 Bear St  Syracuse, N. T. 

CDA  R. Mee, 120 Glendale Park  Rochester, N. Y. 
CDR  J. A. Fluke, South St  Clark Mills, N. Y. 
CDC  A. H. Beach, 154 Apple St  Muskegon, Mich. 
CM)  A. B. Beier, Fulton St   Armada, Mich. 
ODE  R. Dearing, 66 Elm St  Mayville, N. Y. 
CDF  F. Burt, 508 Chase St  Flint, Mich. 
CD0  W. Sullivan, 90 Newton St  Fredonia, N. Y 
CTill  À. Milner, 88 Payette St  Palmyra, N. Y. 
CDI  W. S. Porter, Curtin it  Bellefonte, Pa. 
Cla  R. R. Boyden. 672 W. Liberty St  Medina, 0. 
COK E. J. Caldirbead, 47 S. 8th St  Kenmore, 0. 
CDL  W. W. Stanley, 84 Claremont Ave  .Buffalo. N. V. 

9 CA 
9 CB 
9 CJ 
9 CR 
9 CT 
9 CW 
9 CX 
9 BIC 
9 DI) 
DG 
DN 
DV 
DY 
DZ 
ED 
EF 
El 
EM 
FB 
F.1 
FM 
FO 
PP 
FR 
TV 
FW 
FZ 
GA 
GE 
OF 
GH 
tIK 
(IL 
HA 
HC 
HD 
HE 
HE 
HP' 
NG 
Hit 
IB 
IC 
IG 
IT 
IR 
II 
IL 
IM 
IW 
Ix 
Ji 
31 
JI 

ici 
r IX 

K 

George W. Bergman, 400 W. Chippewa St Dwight, Ill. 
William C. Kohl, 210 N. Taylor Ave... .Kirkwood, Mo. 
R. 0. Wahimann, 3257A California Ave. ..St. Louis, Mo. 
Charles J. Reese, 1262 Argyle Ave  Chicago, Ill. 
Walter A. Hots, 6325 Peoria St  Chicago, Ill. 
Arthur John Willing, 325 Monroe Ave. .River Forest, Ill. 
William P. Willing, 610 N. Grove St.... Oak Park, DL 
Raymond r. Fowler, 211 E. Clinton St. .Frankfort, Ind. 
Henry O. Lindwall, 1020 Oak St  Winnetka, 111. 
The State Fair, Adams & Dearborn Sts....Chicago, Ill. 
Popini & Haupt, 31 Morgan St  West Liberty, la. 
Homer U. Bishop, 210 E. 4th Ave  Neenah, Wis. 
Boyd W. Nestierode, Jackson 1 17th Sts—Sioux City, la. 
8t. John's Military Academy  Delafield, WI.. 
Robert C. ()rosier, 100 N. Grand St  Chariton, Ia. 
Glenn Edwin Vogel, 249 S. Wayne St  Danville, Ind. 
Joseph C. Anderson, Glengarry Farm  Lexington, Ky. 
Guy L. Beech, 214 W. Washington Si  Clarinda, la. 
Clarence Ir Cornish, 2904 Thompson Ave. Ft. Wayne, Ind. 
Norval Richardson, 5056 N. Lincoln St Chicago, Ill. 
Sidney J. Blum, 3930 Campbell St ....Kansas City, Mo. 
Findley Elea Co., Inc., 21$ S. 5th 1.1t, Minneapolis, Minn. 
Carla. B. ;Ilene, 1212 E. Madison St .. South Bend, Ind. 
Joy awl Kelsey, 4021 W. Kinzie St  Chicago, Ill. 
Allen Thomas Law, 2915 Douglas PI  Denver, Colo. 
Grover Boyd Hasten, 810 Cowles Ave  Joliet, DL 
Randall C. Ballard. 4454 Sheridan Rd... .Chicago, III. 
Ernest H. Gager 1318 Eddy St  .Chicago, ni. 
Motor Boat Pierre. 606 Beet Bldg  Rock Island, Ill. 
Arthur Elkins, 4923 Vincennes Ave  .Chissgo, Ill. 
K. C. Varney, 408 R. 1th St. White Bear Lake, Minn. 
The Reineke Co., 111 Broadway  Fargo, N. D. 
Charles Triteline, 4221 Carrell Ave  Chicago, Ill. 
John Lackey, Main St  Harlan, Ky. 
James P. Wilson, 41121 DeTonty St .....8t. Loeb, Mo. 
Robert S. Hale, 734 N. Pine Ave  Chicago, Ill. 
Edwin L. Murrill, Second Ave  Prestonsburg, Ky. 
G. R. Hammond, 219 S. 5th Ave  Oelwein, la. 
Boy Sc. of Am.. Main & Division Sta. .. E. St. Louis, Ill. 
Harold Jay Griffin, 4620 Wakely St  °nabs, Neb. 
Walter Bissell, 502 Melndoe St  Wassau, Wis. 
Earl Stout, 113 S. Florence St  Taylorville, ni. 
Albert E. Jeffrey, 5227 Ellis Ave  Chicago, DI. 
M. W. Swanson, 1242 N. Knox Ave..Minnespolls, Minn. 
Herbert D. Norval, 1127 Arrow Ave... .Anderson. Ind. 
Welton H. Basler, 4451 Westminister PI ..St. Louis, Mo. 
C. Dewey Bauer, 2133 Weisner Pk. Ave., Pt. Wayne, Ind. 
Robert I. Schwab, 1637 Parkside Ave  Chicago, Ill. 
Donald A. Weller, 4338 N. Lowell Ave...  Chicago, Ill. 
Adolph Fl. Haupt, 2442 Ogden Ave  Chicago, Ill. 
West & Dedrieks, 1404 Michigan Ave. .Manitowoc, Wis. 
Arthur L Pierce, 1109 Ferry St   LaCrisse. Wis. 
Waldo E. Propst   Geneva, Neb. 
Lawrence Dutton, 940 37th St  Milwaukee, Wis. 
Leonard B. Stenerion, N. Grand St  Ames, Ia. 
Ned Van Campe, 6539 Greenwood Ave.....Chicago, Ill. 
Fstmond B. Mangan, 8828 Lenin St  Chicago, Ill. 
Lawton Biddle, 442 N Reston Ave...Indianapolis. Ind. 

CDM 
CON 
COO 
CDP 
CLIP 
CDR 
CDS 
OUT 
CDU 
CDV 
COW 
CDX 
COY 
ODE 

CEA 
CBS 
CEC 
CED 
CEE 
CEP 
CEO 
CEll 
CEI 
CE.! 
CEK 
CEL 
CEM 
CEN 
CEO 
CEP 
CEP 
CEE 
CES 
CET 
CEU 
CEV 
CEW 
CEX 
CET 
CEZ 

CPA 
CPB 
CPC 
CTD 
crs 
CFF 
CFO 
CP111 
CFI 
CFI 
crE 

CVM 
CON 
cro 
CEP 
CFI) 
CTR 
CF8 

KP 
LE 

MF 
MI 
MK 
ML 
MN 
ND 
NE 
NL 
NT 
NY 
OF 
03 
OL 
OV 
OW 
PB 
PP 
PG 
PK 
QK 
QH 
QE 
QR 
QE 
RB 
RC 
RE 
RD 

EM 
88 
SE 
SR 
Si 
SO 
SP 
SR 
Ti) 
TE 
TF 
TI 
TK 
TI, 
TR 
CC 
UR 
UP 
CE 
UM 
UN 
UO 
VA 
VG 
VK 
VI 

W. E. Rosevear, 2114 Cummings Ave  Newberry, Pa. 
B. R. Washburn, Fourth Ave  Frankfort, N. Y. 
C. Marlett, T Inwood P1  Buffalo, N. Y. 
M. L. Veit, 611 Randolph Ave  &kins, W. Va. 
L Wagner, 12 S. Regina 8t  Somerset, Pa, 
F. Fichte, 37 Baynes St  Buffalo, N. Y. 
T. N. Ramsdell, 146 E. Washington St Bradfort, Pa. 
H. J. Breslow, 226 N. 4th 8t  Lewisburg, Pa. 
E. U. Snyder, Jefferson St  New Carlisle, O. 
C. J. [Otto man, Cement St   Akron, O. 
D. D. Bradley, 374 Bird St   Bean, N. Y. 
W. McC. Slack, 210 South St  Delaware, 0. 
V. Castenhols, 425 S. LaGrave Ave. .Grand Rapids, Mich. 
J. Evans, 905 B. Main St  Washington, C. H., O. 

W. L Taylor, 1607 S. Geddes  Syracuse, N. Y. 
W. S. A. Mutter, 726 Northampton 9t. .Buffalo, N. Y. 
R. McRoberts, 115 W. Liberty St  Ann Arbor, Mich. 
L Melvin, 1937 N. East St  Lansing, Mich. 
H. N. Knight, 3840 Wabash Ave  Petrolt, Mich. 
R. Stephens, 454 McKee Ave....  Moneuen, Pa. 
L. B. Saveland, 14418 Dover Ave  Cleveland, O. 
T. Sage, Jr., 8650 Agnes Ave  Detroit, Midi. 
P. G. Lambert, 903 Russ Ave.. ...... Wilkinsburg. Pa. 
J. M. Sherman, 2787 Bergman St  Pittsburgh, Pa. 
L McDowell, 8271 College Vue P1  Cincinnati, 0. 
R. Johnstone, E.P.D. No. 2  Glenshaw, Pa. 
J. C. Brittain, 1708 5th Ave  Beaver Falls, Pa. 
F. Hollts. 2316 Patterson 8t  .Pittsburgh, l'a. 
A. W. McAuly, 309 3d St  Oakmont, l'a. 
D. Wise, 2018 Mullane St  Detroit, Mich. 
G. Wegener, 1 Moffatt St  Carnegie, Pa. 
P. H. Lindauer, 1014 11th St  Lorain, O. 
M. L. Leppert, 241 S. Starr Ave  Bellevue, Pa. 
J. B. Steiner, 123 N. Elisabeth St  Lima, O. 
Milan High School (by R. Hardy)  Milan, Mich. 
P. King, Jr., Lake Placid Club  Lake Placid, N. Y. 
R. B. Harter, 200 W. Main St  Frankfort, N. Y. 
H. Selelstad, 217 S. Main St  Greensburg, Pa. 
J. R. Lodge, 1703 6th Ave  Beaver Falls, Pa. 
T. D. Schumacher, 223 N. Rebecca St—Pittsburgh, Pa. 

H. L. Bantle, 28 Bowers Ave  Newark, O. 
H. It Wallace, 1215 Whipple St  Swissvale, Pa. 
H. M. Anderson, 507 Lawrence Ave.  .Ellwood City, Pa. 
W. K. Hawk, LTD. No. 2  Jeannette. Pa. 
T. A. Viehe, 72 Main St  Hamburg, N. Y. 
E. M. MIMI, 1019 Heberton Ave  Pittsbucgh. Pa. 
P. A. Bauer, 4187 Chine St  Detroit, Mich. 
J. C. O'Donnell. 1019 Chblett St  Pittsburgh, Pa. 
M. N. Toy, 437 E. McKibben St  Lima, O. 
L S. Mentzer   North Lima, 0. 
Elec. Equip. Co., G. B. Harris, 703 State St ..Erie, Pa. 
H. M. Wilke. 40 New York Ave  Youngstown, 0 
.T. C. Nicholson. 815 N. 12th St.. •  Cambridge, 0. 
R. F. Hunt, 1807 Clairmont Ave  Cambridge, O. 
R. C. Duncan. 1615 Church St  Detroit, Miele. 
P. Thomas. 438 Elmer St  Pittsburgh, Pa. 
A. Corey    Lake Odeus, Mich. 
R. C. !Pair, 194 Glendale Ave.. • • Highland Park, Mich. 
C. A Rweenv. Market Rt., Box 213 .... .. Freeport, Pa 

Ninth District 
L G. Leonard. Jr., 4801 Woodlawn Ave  Chicago, Ill. 
Charles W. Bristle, 137 W. 28th St..Indianapolie, Ind. 
Edwin W. Gould, 208 S. 5th St  Norfolk, Neb. 
Edmund Henry Scholz, 824 14th St.... St Cloud, Minn. 
Earl D. Minter, Box 167..... ...... Dell Rapids, S. D. 
Wm, V. Kirkpatrick, 118 N. 14th St.. .Richmond, Ind. 
Kenneth Nichead, 2856 St. Vincent Ave  8t. Louis, Mo. 
Marvin Niessing, 213 W. Selena St  Freeport, Ill. 
Alex J. It. Smith, 765 Vernon Ave  Glencoe, Dl. 
E. B. Yates, 1415 Jonquil Terr  Mirage, ra. 
David L. Waters, 418 2nd Ave  Albia, Ia. 
John C. Sampson, 3029 Eads Ave  St Louis, Mo. 
Francis W. Ewing, Woodcraft School  Culver, Ind. 
Charles L. Erupt, 216 Myrtle St  Waukegan, Ill. 
David R. Dunlap  Westboro, Mo. 
D.A.R. Rad. Cl. of Menominee, State St, Menominee, Mich. 
L. E. Oldfleld. 36 Thurber Ave  River Forest, Ill. 
Elder W. Bates. 430 E. 110th Pl  Chicago, Ill. 
H. D. Barton, 107 E. Franklin St—Crawfordsville, Ind. 
Robert A. Pence, 4120 Gkilford St... Indianapolis, Ind. 
Conant Manning. 431 Linden Ave... Highland Park, lll. 
Phi Kappa Sigma, 3420 Michigan Ave... Chicago, DJ. 
Ray Hecht, 5612 Kenwood Ave  .Chicago, Ill. 
Austin High School, 5417 Fulton St  Cameo, Ill. 
Ivan J. Buloek, 1004 North Ave  Fairmont, Minn. 
W. M. Enslen, Jr., 2218 Fairfield Ave Ft. Wayne, Ind. 
Fred W. Caleson, 244 W. 7th St  Superior, Wis. 
Robert W. Burns. 135 E. Sutteateld St  Ft. Wayne, Ind. 
P. M.Clarke & R.D.Wahistrom, 1711 Estes Av,Chicago, Ill. 
Wilber E. Menigan, 1824 Market St. .Logansport, Ind. 
John Henry Kemmett, 1953 LaCmsse Ave.. Chicago, Ill. 
Frederick Lincoln Shaw, 2411 15th St  .Denver, Colo. 
William R. Earle, 1621 River St  Iowa Fails, la. 
Snelling Rad. Cl., 3115 Snelling Av...MInneapolls, Minn. 
Raynor August Schink, 18 Main St  Chilton, Wb. 
Richard S. Reynolds, 454 60th St  Chicago, M. 
G. F. Grossman, Carrollten Radio Shop, Carrollton, Mo. 
Geo. R. Goddard. Jr., 4870 McPherson St., St. Louis, Mo. 
Sewell P. Wright. 408 W. Monroe St....Springfield, Ill. 
Engel 1 Appling, 566 E. 4th St  Newport, Ky. 
Hobart D. Ashlock, 87 W. Pleasant St. .Noblesville, Ind. 
Anthony J. McEntee, 244 Oreen St  Tipton. Ind. 
Richard A. Gatzek, 317 S. 5th 8t  Rich:1°nd, Ind. 
Irvine T. Patridge  Milbank, B. D. 
Ralph Edgar F0611,  1321 E. 53rd St  chicaso, ni. 
William Turner Lewis, 1832 Park Ave  Racine, Wis. 
Richard . Burr, 1500 Grattan St  St Louis, Mo. 
C. W. Kronmiller, 2908 Weisser Pk Av., Pt. Wayne, Ind. 
Charles L bfacBrace, 8813 Buffalo Ave. .5. Chicago, ni. 
A. J. Zeithammel, 1356 S. Keeler Ave  ChIcago, in 
Jackman Elec. Co., 924 Central Ave... .Fort Dodge, la. 

St Anthony. la. 
Tuscola, Ill. 
-Denver, Colo. 

Manitowoc, Wb. 
 Louisville, Ky. 

George L. LaPlant 
Clyde E. Wiley, 28 Parker St   
Roy L. Black. 1271 S. Lincoln St  
William C. Moore, 1009 19th St  
John Lindsay Greene  1307 4th 51 
F H. Lester, 1155 Wisconsin Ave  Oak Park, Ill. 
lisle Talmage Cottrell, 1214 Allen SI. Owensboro, Ky. 

CF?  L C. Michael, 166 Kennard Are  Barnesville, O. 
CPU  & R. Mallory. 141 N. Spring St  Bellefonte, Pa. 
cry  E. L Rosescranta, R.F.D. Na. 1  Windeor, N. Y. 
CFW W. H. Brown, 204 8. Jackson St.  Jackson, Miel. 
CPX  D. I. Dayton, Crim Ave  Belington, W. Va. 
cry  W. A. 'lauding, 1004 Washtn. Ave..Traverse City, Mien 
CrZ  H. W. Peacock  Barker, N. Y. 

COI  J. W. D. Moore  New Strabane, O. 
CUB  P. C. Snyder, Lowrie & Gardner Sts.....Pitteurgh, Pa. 
COC  J. C. Grady, 400 3d Ave  Frankfort, N. Y. 
COD  W. J. G. Cooper, 507 Washington Ave....Oakmont, Pa. 
CUE  H. G. Rico, 1629 Ottawa Drive  Toledo, O. 
COP  C. C. Perna!'   Sand Lake, Mich. 
COO  E. H. Wall:nub), 827 Bird Ave  Buffalo, N. Y. 
CGLII  H. C. Prall, 217 Jackson St  Saginaw, Mich 
COI  C. R. Funk, E. Curtin St   Bellefonte, Pa. 
CM  G. Hunter Jr.  205 McConnell St  St. Johns, Miel. 
COK M. C. Mattice, 35 Otsego SI  Canajoharle, N. Y. 
COL  L Piero', 1409 Henderson Rd  Kaiamasoo, Nue 
Cali W. Dyke, 903 Fenimore St  Kaleunagoo, Mich 
CON  B. T. Brown, 49 Charlotte St   Akron, 0 
COO  L E. Marks, 410 E. Main St E Palestine, 0. 
COP  B. C. Angle, R.F.D. No. 2, Box 47...Connellsville, Pa. 
COQ  L. W. Goodnough, 44 Lydia St ......Binehamton, N. Y 
COR L. Suhadolink, 37 Charlotte Si  Akron, 0 
COS  G. D. Robey, Steubenville St  Cambridge, 0 
COT  P. T. Criswell, 107 Farragut Ave  Vandergift, Pa. 
COU J. B. Lewis, 151 Park Ave  Watertown, N. Y. 
CGV  H. F. Whaler  Pletchrrica, N. T burg, O 
COW W. L. Everitt, 618 Steward Ave   
COX  C. R. Linger, 443 Holt St  Dayton, 0 
CUT  C. J. Crockett, 2490 Edition 8t  Detroit, Miele iebe 
COZ W. A. Galloway, 664 S. Detroit Ave   

CHA L. Laird, 18 N. Race St  Greenville, Pa 
CHB  J. LeRoy Hearn, 3345 Harrison Ave.  Cheviot, 0 
CHC  G. W. Krug. 1219 Harvard Blvd  Dayton, 0 
CHD  W. D. Collins, 312 Dixon Ave  Ben Avon, Pa 
C113  P. F. Shur, 2651 Bedford Ave  Pittsburgh, Pa 
CHT  E. T. Hill, 220 Oakmont Ave  Oakmont. Fa 
CHU M. A. Splain, 1411 Mohawk 8t    Utica, N. Y 
CHII  B. B. Roue, 1838 E. 101st St  Cleveland, 2 
CHI  F. & Maguire, 9409 Ward St  Pittsburgh, Pa 
CHJ  W. Vogel, 339 Observatory Ave  Cincinnati, 0 
CHIC  Sturgis Ohio Laboratory, P. S. Gray  Sturgis, Mich 
MIL  W. Muon, 284 Hampshire Ave  Buffalo, N. Y 
CAM  W. H. Bernadt, 34 Verona Pl....   Buffalo, N. Y 
CM/  R. a Hills, 108 Morgan St  Tonawanda, N. Y 
CHO A. C. Heck, 410 Fairview St  Mannington, W. Va 
CAP  C.B.DeLaney, 115 blannington Ave blannIngtem, W. Va 
CHQ  C. H. Troy, 95 Gelatin Ave  geffalo, N. Y 
CHR  L. R. Bush, 67, Cliff St  Canajoharie, N. Y 
cns  H. E. Bengt SO Walnut St   Canajoherie, N.  Y. 
CAT  C. D. Muon  Cohnetah, Web 
CHU H. W. Can, Felton St  Italington, W. Ye 
CHV  W. C. Stevens, 815 Ihneet St  Scranton, Pa 
ClIW J. H. Ifutfaidler, 73/ Prospect Ave  Buffalo, N. Y 
MIX  R. K. Judy, 1117 S. West fet   it Meru, 0 
CRY  J. W. flebmidt, 44 Puller St .. .  Sulfate, N. Y 
ern  A. M. Griffins, W Erie St. .   1.1nesville. Pa 

VG 
WH 
WA 
WI) 
WF 

AAD 
Alit. 
AMI 
ABM 
ABV 
AC.! 
ACE 
A EL 
AEM 
AES 
AFL 
AFL 
APR 
AFW 
AGO 
AGO 
AHH 
AHQ 
AID 
AIZ 
AJM 
AJO 
AJW 
AIX 
AIT 
AKO 
ALE 
ALW 
ALX 
AMR 
AM.! 
AMM 
ANA 
AOT 
APC 
AU? 
AWM 
AWD 
AZ8 

BAA 
BAS 
BAC 
BAD 
BAR 
sAr 
BAO 
BAH 
BAI 
BAI 
BAH 
BAL 

Ralph W. Elliott, 308 S. let St....Independence, Kan 
Daniel B. Gould, 1436 Birchwood Ave.....Chicago, M. 
Roy H. Owen, 627 Frederica  Owensboro, Ky. 
William D. Pyle, 429 S. Sherman St.....Denver, Colo. 
Y.M.C.A. Radio Club, 9th & Cedar Sto. .81. Paul, Minn. 

Edward J. Doyle, 1440 Chase Ave   Chicago, Ill. 
George H. Frank, 2957 Racine St  Chicago, Ill. 
Carl Kiosk, 3148 Halliday Ave  St Louis, Mo. 
Wilbert Brown, 4815 Culloma Ave  Chicago, Ill. 
Clifford 11. Roger,, 228 E. 6th St... .Hutchinson, Kan. 
Chicago Red. Assembly, 2512 Blue la. Ave., Chicago, Ill. 
John Sauer, Jr., 174 Martin St  Milwaukee, Wis. 
Richard T. Taggert, 247 N. Monroe St, Mooresville, Ind. 
Leslie E. Hart, 1027 Main St  Richmond, Ind. 
Bert. W. Huevelman, 3141 N. Sawyer Ave. Chicago, ni. 
Carl S. Tunwall, 24-28 S. 9th St  Ft. Dodge, Ia. 
Gerald Hoffman, 5124 Maple Ave   St. Louis, Mo. 
Central Illinois Radio Club  Springfield, Ill. 
Dale E. Maloney   Churdan, Ia. 
Harold G. Cutler, 118% Richmond Ave. Richmond, Ind. 
Franela C. Miller, 1807 B. Adams St  Marlon. Ind. 
R. H. Williamson, 715 S. Iowa Ave.. Eagle Grow, Ia. 
Clarence H. Phillabaum, Eut 8th St  Mendota, Ill 
Graham L Tevis  Hnmansvllle, Ns. 
Harvey Hall, 1731 Winona St  .Chicago, Ill 
George A. Laney, 115 & Ith St .. ..... Pittsburg. Kau 
Frank E. Hutton, 5040 Wernon Ave  St. Louts, Me. 
Ralph T. Woodruff, 849 N. 37th St...E Bt. Louis, Ill. 
Paul F. Black, 514 S. Main St  Aberdeen, S. D. 
Walter J. Hammond, 712 L 7th St. .  Pittsburg, tao. 
Wilbert Lindwall, 4916 Lowell Ave  Chicago, 111. 
French H. Willis, Box 84  Carlisle. Ind. 
L L Van Osdol, 304 R. Lincoln Res  Morrison, Ill. 
Stanley Tollman, 5348 Patton St  St Louis, Me 
Albert E. Ball Ian), 801 Monmouth St... Newport, Ky. 
Edw. A. Ramsey, 108 H. College Ave... Assumption, Ill. 
Boy Scouts of America, Camp Cheatigne  PalatIne, Ill. 
Louie A. Wollaeger, 2728 State St  Milwaukee, W. 
Abe Ginsburg, 2925 Pine Grove Ave  .Chicago, Ill. 
Arthur Poole, 241 Melrose Ave  Kenilworth, M. 
Herbert P. Dalton  Kirkland, III. 
Lloyd V. Berkner, 117 E. Summit St .. Sleepy Eye, Minn. 
P.A.Metcalf, Jr., TOO Oak St ..Steamboat Springs, Cola. 
Frank Mode, 2023 Lincoln Ave  .Chicago, Ill. 

Clifford Shoenhardt, 2251 B St  Granite City, Ill. 
Frank Whitson, 4491 Blair Ave  St. Paul, Mo. 
Alfred A. Stephenson, 738 88th Art. — West Allio, Wis. 
Robert and Donald Cassels  &Undies, N. D. 
Damon C. Borders. 1326 Olive St  Indlanapolb, Ind 
C. Milord Peterson, 401 8. 9th St  Brainerd, Minn. 
Prank & Smolek, 4452 S. Troy St  .Chicago, in. 
Harold H. Hailstone, 444 Orient Ave, —Carlinville, Ill 
Bernhardt Brshender, 414 81 5th St.... Evansville, Ind. 
Elmer Everett Herring, 509 N. 2nd St. Marshalltown, Ia. 
Virgil & Thomas, 111 S. Dix St  Muncie, Ind. 
Roy William Pratt. 611 Pleasant St. Rockwell City, la. 
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9 BAM 
9 BAAS 
9 BAN 
9 BAO 
9 BAP 
9 BAQ 
9 BAR 
9 BAS 
9 BAT 
9 BAU 
9 BAY 
9 BAW 
9 BAR 
9 BAY 
• BAZ 

9 BRA 
9 BBC 
BBD 

9 BRIE 
IMF 

• Bil0 
BB11 

9 RBI 
9 KU 
ESE 

• BBL 
9 BilM 
1 1313N 
o Into 
9 11131. 
It BB() 
1113R 

9 FIBS 
9 BHT 
9 BBC 
BBV 

9 55W 
BBX 

9 DRY 
9 BBZ 

9 RCA 
9 BCR 
9 BCC 
9 BCD 
9 BCE 
9 Bar 
9 BCG 
9 BCH 
BCI 

9 BC.1 
9 BCE 
9 BCL 
9 RCN( 
9 BCN 
9 BCO 
O BCP 
9 IWO 
9 Bilk 
9 BCS 
O BCT 
BC!! 
BCV 
BCW 
BCX 
BCY 
BCZ 

John (1. Kuespert, 1218 S. Fellows St.. South Bend, Ind. 
Roland G. Palmer, 144 E. 16th St. Chicago Heights, Ill. 
Dwight Jones Stebbins, 114 W. 10th St ..Morris, Minn. 
Bendix J. Studeman, 802 S. 6th St  Lyons, Is. 
M. C. Sisney, Jr., 411 Sycamore St....Carbondale, III. 
Elmer A. Gunther, 514 S. 1 1th Ave... Fort Dodge, la. 
Clarence A. Myers, 324 W. 15th St...Connersville, Ind. 
Erwin A. Rasmussen, 205 N. Park Ave....Oshkosh, Wis. 
Arnold Theodore Teeter  IIHIshoro, Ia. 
C. C. Messman, 728 Atlanta Ave...Webster Groves, Mo. 
William Crowley, Jr., 800 Grand Ave.. Menominee, Mich. 
Richard F. Conner, 520 E. Elm St... New Albany, Ind. 
Robert H. Smith, 418 5th St  Ames, la. 
Charles Louie Valley, 1100 Irving Pl ......Racine, WM. 
Eric William Johnson  Maysdlle, Mo. 
John Alden Pfau, 222 Clark St  %tanker), Minn. 
Osman T. Starner, 1009 Fayette Ave  E81ngham, 
Martin Edwards, 820 E. 9th St  ..... Kansas City, Mo. 
F. E. Bottom, Jr., 1010 Washington Ave , Racine, WI.. 
C. J. Ertel, 1538 W. Vermont St — .Indianapolis, Ind. 
Edward Rahmer,  11 Shelby Court  Omaha, Neb. 
loyer Edison Prather, Oak St  Mounds, III. 
J. A. Simmer, 4211 Bryant St  Denver, Colo. 
James Emory Smith, 334 W. Center St  Sikeston, Mo. 
Marius Plumly  West Liberty. Ia. 
Anton Tomasek, 1922 Lami St  St. Louis, Mu. 

BDA  Leigh Meryl Matthews   McClure, Ill. 
BDB  Gerard Ilarrington, 202 N. 15th St .....Richmond, Ind. 
RISC  Carl Elmer Johnson, 503 7th Ave. S  Wausau, Wis. 
IIDD  William Crouch, 708 E. Broadway ...... Waukesha, Wis. 
RISE  Charles E. Weigel, R.F.D. No. 13....Jeffersontown, Ky. 
BDIP  Henry William Hoffman, 1828 N. Peoria St....Peru, IU. 
11181  Albert Merle Coulter, 209 Smith St...Rorkwell City, Ia. 
HMI  Frank Rester   112k Point, S. D. 
BD!  Arthur J. Weber, 1415 Dolman St  St. Louis, Mo. 
BDJ  Fattener Epstein, 361 South St..... ..... Kenosha, Wis. 
BDK  lumir Dytrt, 1707 C St  Cedar Rapids, la. 
RDL  Kendall M. North, 5834 Winthrop Ave....Chicago, Ill. 
RPM  Robert Lynn Bunch, 519 N. Monroe St.....Decatur, Ill. 
RDN  Julian A. Parvin  Avondale, Mo. 
FIDO  R. E. Groetainger, 101 W. Main St   Chilton, Wis. 
ADP  Vance Phillips, Missouri Military Arad  Mexko, Mo. 
BD()  Emmete E. Brown  Blocton, I&, 
RDR  Harold M. Plrie, 427 1 lth Ave. 9   Fort Dodge, la. 
RDS  Elmer Phil Lind, 213 S. Middle St. Cape Girardeau, Mo. 
BUT  David W. Fenix, Main St  Sargent, Neb. 
FIDU  Henry C. Myers, 1731 Washington St  Linroln, Neb. 
RI)V  Faltine K. Bliley, 5855 Dewey Ave..Indianapolle, Ind. 
BDW  Andrew F. Randall, 3923 N. 17th St  0maha, Neb. 
BDX  William C. K. Irwin, 964 S. Sixth St. . Louisville, Ky. 
BDY  William P. Spain, 3812 W. Ohio St  Chicago, Ill. 
BD?:  Henry Stubenrauch, Jr., 3118 Park Ave., Kansas City, Mo. 
SEA  Robert D. Wahlstrom, 402 E. John St .Champaign, Ill. 
HER  Linton H. Florken, 207 E. Oregon St  Urbana, Ill. 
BEC Marvin A. Noah, 1700 E. 13th St  Muncie, Inft 
BED  leslle R. Essington, 4412 hullo Ave....St. bouts, Mo. 
BEM  Forrest F. Spencer, 219 Elm St  Mounds, Ill. 
BEF  William Rund e, 236 Wesley Ave  Oak Park, Ill. 
REG Ivan Lester Inghrem, 512 Third St... West Liberty, Ia. 
HEIL  Chester E. Wolff, 818 K Burnett Ave  Louisville. Ky. 
REI  Board of Education   Mason City, la. 
BF,J  Raymond Kohl, 3124 Edgar St  Maplewood, Mo. 
BEK  Themes Decimal,. 281 Sumner St  Galesburg, Ill.  9 RIA 
REL  Hiland Belford Fillmore, 388 Hendee St  Elgin ru 9 RJR 
BEM  August R. Ryan, 2347 S. 10th St   St. Louts, Mo. 9 RIC 
BEN  F. W. Scholl. Jr., 3305 N. Meridian St.,Inoltanapolls,Ind.  9 WID 
REO Rumen il. Miller   Sheridan, III.  9 13.11: 
REP  John Gilbert Prinrell, 215 BIrrhwood Ave Louisellle. Ky. 9 RIP' 
firci  Verner Rogers, 3250 Bryant St  Denver, Colo.  it 5.1(1 
BEM  Raymond Owen Wine, 3rd St  Villisca, Ia.  9 5.111 
4 BES Earl W. Springer, R.R.-II, Box 364... Indianapolis, Ind.  9 9.71 
9 BET  Clayten Marion Powell, 1831 19th St....Boulder, Coln,  ()rut 
9 REP  Harold Arthur DePew, 529 Market St....Iowa City, In.  9 1309 
1 REV  Edgar Oscar Hansen. 2108 Vinton St  Omaha. Neb.  9 F3.11 
9 BMW  Edwin R. Streeter, 211 Clark St  Mankotn, Minn.  9 RIM 
1 SEX  Almon FL Coulter, 1279 Marlon St  Denver, Colo,  9 FLIN 
9 REY John L. Scroggin  Oak Neb.  9 Rio 
9 REZ  Kenneth Dale Fox  Dallas Center, Ia.  9 RIP 

9 RIO 
9 RFA Joseph A. Hawaiian, 1934 Lami St  St. Lends, Mo. 11 R.1R 
9 RFR  Marcos C. Osborn, 1030 S. 8th St  Lyons, Ia.  9 RJR 
S RFC  Edmnnd C. Lipp, 1018 Wirer PI  Racine, Win.  9 BIT 

A M A T E U R  R A DI O  ST A TI O N S  111 

Walter Henry Dryden  Fredonia, Kans.  9 BED 
Ir. A. Burrows, 2224 Giddings St  .Chicago. 111  9 BPS”t 
James B. McPherson, 524 S. 7th St....Brainerd, Minn.  9 'air 
Lewis W. Sleek, Jr., 2000 Benton St  t. Louis, Mo. 9 BIG 
Roger D. Braun, 402 Cortlandt St  Waterloo, la.  9 Bill 
Clark Chandler, 1304 1st Ave. W  Cedar Rapids, la.  9 BFI 
Earl George Baugher  Farmington, la.  9 BF.' 
Carl H. Kaempfer, 322 4th Ave  West Bend, Wis.  9 BEE 
W. O. Congram, R.F.D. No. 3, Box 7 ..Francesville, lad.  9 BEL 
James L Fetters, 516 N. Second St.. Marshalltown, la.  9 RIM 
Everett W. McQuillin, 701 S. 7th St  Brainerd, Minn.  9 RPM 
Bosco* E. Pugh  Allerton, In  9 BFO 
Burton Frank Miller  Cutout's, Wis.  9 BF? 
William It. terry, 737 California St ...Columbus, bd. 9 Br(' 
John Bernard 'Nathan, 1374 S. 3rd St  .Chicago, Ill.  9 BF/I 

9 BP'S 
Ben A. Ott  LaCrosee, Wit.  9 BYT 
L. E. McDonough, 1845 Carroll Ave.....St. Paul, Minn.  ke BTU 
Gerhardt Palmer Walseth  Ortooville, Minn.  9 BPV 
John O. Weaver, 428 Tontl St  LaSalle, Ill. 9 BFW 
Ernest T. Sperling, 11 S. Jefferson St. New Ulm, Mints.  9 BrX 
Elmo WeMenbeyer, 1523 Jefferson St.. Great Bend. Kan. 9 Bit,.  
E. G. Hackleman, 5438 Lowell Ave...Indianapolls, Ind. 9 BIZ 
Albert Kahn, 1069 Riverside Dr  South Bend. Ind. 
J. R. Freyermuth, 615 E. Lincoln Way, South Bend, Ind.  9 BOA 
Emil Wetsler, 2916 Cherry St  Milwaukee, WI..  9 BOB 
Ralph Schwartz, 710 Webster St  Kokomo, lied.  9 BOO 
K H. Potter, Jr., 526 N. Main St  South Bend, Ind.  9 BOO 
Wisconsin Red. League, 1227 Center St, Milwaukee, Wis.  9 BCE 
K. IL J ablo-rmitt, 424 Lellonte Ter  South Bend, hod,  9 BOY 
Dean Hardesty, E. Lyons St  Sway Ave, Ind.  9 B...9,9 
S. J. Holland, 2101 Lincoln Way, W..South Haut lai. 9 Doll 
Joneph A. Brence, 1428 Adams St.. ..... Waukegan, IIL  9 BOL 
Anton Mix, 1414 Adams St   Waukegan, Ill,  9 BOJ 
Thomas Ja m Keogh, 435 15th Ave  Clinton, la.  9 BOK 
Antonio Arnold, 208 Gary St   
George Melvin Dunn   
Jack Forrest, 312 Ottawa Ave   

Menominee, Mich. 
Broadlands, Ill,  9 BGNI 

Dixon, III.  BON 
Charles Speedle, 1327 J St  Lincoln, Neb.  9 BOO 
Wayne alo-Doorgal, 1004.4 Nicollet St., Minneapolia,Slinn. 9 BaP 
Leslie Harlan  Hillsboro, Ia.  9 BOO 

9 lunt 
9 ROS 
9 BOT 
it multi 
9 BON' 
9 BOW 
9 BOX 
9 BOY 
9 BOX 

9 BHA 
9 BBB 
9 1111C 
9 BIM 
9 1111E 
9 SHIP 
9 B110 
9 111111 
9 5111 
9 BUJ 
9 SHE 
9 FOIL 
9 1111M 
it BUN 
9 B110 
9 BHP 
9 11110 
9 BUR 
9 MIS 
9 BHT 
9 11111! 
9 1111V 
9 BlIW 
9 131IX 
9 RHY 
9 BlIZ 

John il. Pendleton, 414 Hardesty St...Kansas City, Mo. 
Laurence C. Hicks, 1000 Grant St  Denver, Col. 
L. F. Pelletier, 2521 Ridgeland Ave  Berwyn, EL 
Robert II. Phillips, 123 8. 4th St ......Clear Lake, la. 
Everett II, Rubinson  Sheridan, Ill. 
Elroy Barnhart, 617 N. let St  Aberdeen, 8. I). 
James H. Frigon, 834 8. Kenilworth Are ..Oak Park, 111. 
Fred G. Ilarlow, 2518 Magazine St  Louisville, Ky. 
Ora J. Coppock„ 9 Court St  Tipton. lad. 
Gerald F. Iliday, 1909 Holloway St... Indianapolis, lad. 
Clifford McNally, 104/1 Hamilton Ave. Andianapolis, Ind. 
R. A Braden, 1814 E lst St  Duluth, Minn. 
W. A. Mivelaz, 2218 Broadway  Louisville, Ky. 
Gordon F. Laing    Courtenay, N. D. 
James W. Van Schalek  Salem, 8. D. 
E. Trolander, 4139 Pillsbury St.... Minneapolis, Minn. 
Ralph L. Hutchinson, 315 Dayton Ave.. St. Paul, Minn. 
George Ball, 210 Kellogg Ave  Ames, la 
Oscar Boreeth, 1521 Farnam St  LaCroase, Wis. 
Francis P Keegan, 3323 Q St  Omaha, Neb. 
Arthur J. Mario, 2339 Cullom Ave  Chicago, IIL 
Orestes Rundhough, 922 Hood St  LaCroese, Wis. 
Jesse L. Worden, 6916 Eggleston Ave  Chicago, 1.11. 

Edwin L. Morgan, 646 Adam, St  Oak Park, ft. 
Ilet man A. Bahr, 543 19th St  Oshkosh, Wis, 
Theodore G. Vaky, 212 Columbia Ave,.. Champaign, Ill. 
Irving II Cohn, 110 Daniel St  . Kendalville, lad. 
Sterling Electric Co., 33 S. 5th St.. Minneapolis, Minn. 
Edward 11. Cook, 1010 W. Wayne St. .Fort Wayne, Ind. 
Sylvester B. Parr, 2119 Lothrop St  Omaha, Neb. 
Jerry P. Gillett. R. R. No. 2  ItIpplee, la. 
Evon M. Christeson, 718 S. let St ....Eagle Grove, la. 
Thor,. A. Maxwell, Jr., 644 N. 24th St. Lincoln, Neb. 
Richard Leonard Duncan  li ncock, Minn. 
Ilurant T. Rice, 1321 s. 35th Ave  Omaha, Neb. 
Dave C. Fitz  Dallas Center, Ia. 
Kenneth Van Atta   West Liberty, la. 
R. C. Lindsay, 5012 Washburn Ave. Minneapolis, Minn. 
Orville Crawley   Danville, brai, 
Albert John Schroder, 61 W. 112th St....Chicago, Ill. 
William 'Delouse, Jr., 804 S. Lincoln Ave.. Urbana, Ill. 
Lawrence E. Baker    Fairfax, Mo. 
P. Loyet, R. R. No. 1, Jersey Ridge Rd. Davenport, Ia. 
Arthur Rekenthaler, 822 21st St  Milwaukee, Wis. 
Ray Matthew Harding, 884 20th St..  Des Moines, la. 
Ernest Grey, 1234 W. 36th St  Indianapolle, Ind. 
Oscar F. Blerkert, 512 S. 8th St  Aberdeen, S. D. 
W. N. Sweetland, 106 N. Bradley St. Indianapolis, Ind. 
Paul Ivan Weniger, 413 W. 8th St  Cresco, Ia. 

George (leant Kibbee  Forest City, Ia. 
Herbert Alexander Lynes, 908 Nichols St...Fulton, Mo. 
Herman  David  El bulge   Cincinnati, Ia. 
Robert Clair Kane  Warren, Ill. 
Ralph E. Turner, 419 Cottage Ave  Glen FJlyn, Ill. 
Verdon Stones, 571 Harper St  St bolls, Mo. 
Warrick Ankerson, 2221 Dayton St  Chicago, Ill. 
Fred S. Palm, 6012 W. 29th St  Clyde, Ill. 
Julius Carl ('leas, 3531 Juniata St ...... St. Louis, Mo. 
Frederick Gabler, 702 W. 8th St ......Coffeyville. Kan. 
A. Foster Sheller   Dallas Center, Ia. 
Lawrence Tope, 1033 N. Lawndale Ave. .Chicago, Ill. 
Truman Van Norman, R.F.D. No. '3   Naperville, Ill. 
George D. Wilson, 411 Osage St.  Leavenworth, Kan. 
Reuben Schultz, R.F.D. No. 3, Box 109..Napereille, Ill• 
William C. Bliss, 4929 Lotus Ave.  St. Louis, Mo. 
Dallas W Jansen. 719 Oneida St  Appleton, Wig, 
Leo Albert Co-wish, 594 Kimball St .. ...... Danville, Ill. 
A. M. Bullock, 3600 Gladstone Blvd..Kaneas City, Mn. 
Mark Waggoner  Waggoner, Ill. 
Edward Thrash, 713 S. Elm St  Champaign, Ill. 
Robert B. Mager, 106 S. Madison Ave....LaCrosse, Ill. 
Robert Pogue, 367 W. Main St  Danville, Ind, 
Erick Winter, 1538 Marietta St  Decatur, III. 
Lane M. Axtell, 119 N. 32rel Ave  (Minh', Neb. 
Roy E. Olmsted, 15 Mlles northeast  Wauneta, Neb. 

9 IDA Carl A. Reuters, 803 Carney Blvd  Marinette, Wis. 
9 SIR  liarold J. Pansch, 1237 Blaine Ave  Racine, Wis. 
9 BIC Raymond A. Hindert  Minot*, Ill. 
9 BID  Elvis Guy Foley  Fairfax, Mo. 
9 RIE Robert D. Ferree, 23 S Elm St....Webster Groves. Mo. 
9 RIP'  Edwin F. Havens, 1307 Des Moines St. Pee Moines, Ia. 
9 RI(1  Robert Dunville, 9144 S. Grand Ave  St. Louis, Mo. 
9 B1H  Edward J. Hass, 4934 Augusta St  Chicago, Ill, 
9 BII  Rudolph Flostleman, 28 Elmwood Ave.  LaGrange, Ill. 
9 HU Orlo 1.01111  Denton, 211 Foraday St  Peoria, lit 
9 PIK  Andrew G. Woolfries. 510 Sumner St  Waterloo la 
9 Bit,  Rumen A. Andrews, 2345 Geddes Ave  Decatur, Ill. 
9 RIM  Harold R. Lisenby, 411 W. (keen St.. .Champaign. Ill. 
9 BIN  J. F. ScholTnian, 68 Lyndale Ave..Minneapolle, Minn. 
9 RIO  Philip B. Middleton, 519 S. Eastern St.. Eagle Grove, la. 
o illp  William Morel Stolle    Mokane, Mo. 
9 RIP  Frank Romadka, 1403 W. Randolph St. — Chicago. III. 
it RIR  Robert Karl Santon, 2041 Lafayette St...Denver, Colo. 
9 BIS Charles Wood, 639 15th Ave ........Cedar Rapids, la. 
9 RIT Tom Sterling Clark, 1280 lamer St  Deratur, Ill. 
9 BIC Earl R. Silting-1in, Route No. 1  Bainbridge, Ind. 
9 131V  Benjamin J. Palen, 505 W. 5th St  Winona, Minn. 
A BIW  Leon 17. Ru mmies% 404 E. 15th St..Kansarr City, Mo. 
9 RIX  Theodore C. Jacoby, 801 W. Oakland St  Kirkwoorl, Mo. 
9 MY  Harris Hall Quirk, 830 Walnut St....Connersville, Ind. 
9 BIZ  Howard Powers, 127 Jefferson St  Toulen, Ill. 

Merwyn H. Reed, 1103 fith Ave   .SterlIng, 
Leon Tracts Noel   Tarkle, Mn. 
John •  /*Male, 1309 Montgall Ave. Kansas City, Mn. 

unr  • 1218 S. Lincoln St, Aberdeen, S. D. 
ethnic College.  Clinton, la. 

lard.  White St.. Champaign, Ill. 
on 39. .Vermillon, S. D. 
Idgeway A  Chicago, Ill. 
10 h Ay camer, Colo 

olio, Minn. 
ver, Colo. 
dis, Ind. 
d  o. 

O BJU 
9 BJV 
9 BJW 
9 BJE 
9 BJ Y 
9 BIZ 

9 BEA 
9 13103 
BEC 

9 BED 
9 BEE 
9 BET 
9 BEG 
9 111911 
9 BKI 
9 BKJ 
9 BEE 
9 BEL 
9 BEM 
9 BEN 
BKO 
BKP 
BEQ 
13191t 
BES 
BET 
BEU 
BEV 
111:19 
HEX 
BEY 
131(Z 

BLA 
BLB 
BLC 
B1.1) 
BLE 
BLF 
BU) 
111.11 
BLI 
BU 
131.K 
BM. 
BIM 
BLN 
BI.)) 
RIP 
BLQ 
BLR 
BLS 
BLT 
BLU 
BLV 
BI.W 
BLX 
BLY 
BLZ 

BMA 
RSIR 
ItNIC 
BMD 
RNIE 
BM? 
WW1 
BMII 
Ball 
BMJ 
B9IK 
BML 
BNINI 
BNIN 
BM)) 
BMP 
IWO 

HMS 
BNIT 
R MU 
BNIV 
BM'W 
BMX 
BMY 
BNIZ 

RNA 
9 BNB 
9 RNC 
9 RND 
9 BNE 
9 RNIF 
9 BNO 
9 BEM 
9 BNI 
9 BNJ 
BNK 

9 UNI, 
9 FINN( 
9 CNN 

9 13NO 
9 BNP 
9 BNQ 
9 BNR 
9 RES 
9 RN? 
9 BNI1 
9 RNV 
9 RNW 
11 RNX 
9 BNY 
9 F1NZ 

9 BOA 
9 ROB 

A. J. Alelisonm, 1220 S. Victory St ....Waukegon, Ill. 
R.11.11ardeobergh, 1017 N.Logan Av.. Minneapulis, Minn. 
Herbert W.  Wengell, 4816 N. 3rd Ave  Omaha. Net). 
Lloyd N. Wilhelm, 4408 Femora St  Omaha, Neb. 
Charles G. Wagner, 208 W. 5th St-  Chicago, 111. 
Alfred II. Beech, 240 E. Main St.....Sleepy Eye, Minn 

Carl H. Phillips, 1031 S. Emerson St , .Denver, Colo. 
M. C. Rogers, 23 18th Ave. N. E  St. Paul, Minn. 
Walter E. Zube, 1208 S. 5th St  LaCrosse, Wis. 
Francis J. Beck  Ortunville, Minn. 
Lorin C. Collins, 4456 N. Monticello Ave., Chicago, Ill. 
T. V. Dellaven, 1134 S. Washington St. Denver, Cols. 
Earl William Lewia, 514 WIlliams St.... .Moberly. Mo. 
Raymond Rathert   Creaco, la. 
Arthur 11. Chandler, 509 S. Main St.... Waupaca, Wig. 
John P. Morton, 500 Lake Ave...Whits Bear Lake, Mina. 
Robert D. Baughman, 711 R. 15th St. .Kansas City, Mo. 
Merle A. Plummer, 617 W. 8111 Ave....Cedar Rapids, la. 
Ralph W. George, 1612 Arkansas Ave....Wichita. Kan. 
Miles S. Cooper,  1716 Selby St  St. l'aul, Mina. 
E. L. Dillard, 300A East 33rd St....Kansas City, Me. 
Harold R. Dornquast, 205 Front St....Owatonna, bilan. 
Ja me M. Morris, 115 Gasklue St  Harrisburg, LIE 
Mike August Pudhern, Box 85  Wood River, Ill. 
Byron Carlisle, 1908 Montgall Ave...  Kansas City, Me. 
Noel W. Harman, 711 N. 28th St  Omaha, Neb. 
Sam F. Bowlby, 212 N.  10th St  LaCrosse, Wi,. 
Alfred W. Kruse, R. F. D. No. 2  Aleeeter, 8. D 
J.A.Oltrand, Jr.,184 Arthur Av.,S.E... Minneapolis, Mina. 
Victor II Schleuder, 605 S. Wash. St., New Ulm, Mina. 
Herbert Graham, 253 S. Locust St  Valparaiso, lad. 
Robert A. Wolfe, Park Ave  Bradford, Ill. 

David D. Jacobs, 1012 W. Church St „Champaign, Ill. 
Virgil R. Ayer, 4322 Virginia Ave  Hoeedale, Kan. 
L.M.Clearwaters, 411 N.Salisbury St.. W. Lafayette, Ind. 
Fred W. Kinsey  McLean, Ill. 
Joseph C. Blair, Jr., 601 Michigan Are  Urbana, 
Harold R. Relse, 1545 25111 St  Rock Island, Ill. 
Earl O. Jansson, 5888 Bartmer Ave ..... .St. Londe, Mo. 
Russet C. Smart, 104 Brown St  Columbus, Ind. 
Robert E. Stanton, 227 Broadway.  Denver, Colo. 
John Edward Lett, 1075 S. Emerson St  Denver, Colo. 
George It. Underwood, 521 N. L St. College View, Neb. 
Ogle Limon Hall, 707 S. Third St  Boonville, Ind. 
Ray J. A. Lowden, 211 E. Seymour St ....Muncie, Ind. 
Clifford Blesman, 4832 N. Sawyer Ave....Chicago, Ill. 
Joseph R. Tate   Dorrisville, Ill. 
Leonard P. /*Hessen, R. R. No. 2....11ales Corners, WM. 
Eugene Field Young, 155 S. Webster St Decatur, Ill. 
Theo. A. Johnson, 1018 Arkwright St. St. Paul, Minn. 
Union High School, Madison Ave....Milten Junction, Wis. 
Lawrence B. Smith, 418 N. 7th St  Osage, Ia. 
Thornas B. Gibbs, 255 Pearl St  Winchester, Ill. 
harry L. Franc, Jr., 5414 Delmar Filvd...St. Louis. Mo. 
Jack Jones, R.F.D. No. 2  Liberty, Mo. 
Edward C. Meinholtz, 9812 Oreen Ave...St. Louis, Mo. 
Lyoll K. Smith, 1714 Plymouth St ..Minneapolis, alinn. 
Albin II. Carlson, 1428 A. 25th St  Pt Dodge, la. 

W. G. Peaslee, 2815 Central Ave.... Minneapolis, Minn. 
William Huber, 103 N. 14th St  Richmond Ind 
Charles Wise, Box 40-  Hopkins, Minn 
Hobert E. Stover, 124 13th St  Milwaukee, Wis 
Jacob F. Iludlow, 21 S. 14th St  Kansas City, Mo 
W. Monfort Bart, 8 W. Delaware St  Knox, Ind 
Robert C. Sallenberk, 1313 21st St... .Des Melee. Ia. 
Maurice Fletcher, 4308 University Ave...Des Moines, Ia. 
Ralph Anderson, 1433 Slattern  .Dee Moines, la. 
Theodore Graffunder, R.F.11. No. 1. ...Cottonwood, Minn. 
George A. Renard, 4000 Hartford St ..... .St. Louis, Mo. 
Charles Juan, 8154 S. Ashland Ave  Chicago, Ill 
Edward F. Fabler  Winnebago, Minn. 
David T. Ferrier, Y.51  C A  Sedalia, Me 
F. D. Joesting, High Orb., Grove St... Owatonna, Minn 
Glenn Jacobs, 4324 Colfax St  Minneapolis, Minn. 
Otto Met, 1210 Summerville Ave.....Slonomlnee, Mich. 
Florentine Rettig, 9th St  Breckenridge. Minn. 
Anhley Williams    Aurora, Neb. 
Albert E. Vick  Spring Grove, Minn. 

 Shebonen, 
Leonard B. Moeller, Humboldt Ave  St. Paul, Minn 
Fred, L. Palmer, 211 S. 13th St... Independence, Kan 
Charles E. Knudsen, 782 Cramer St  Milwaukee, Wis 
Clement R. Robinson, 1437 Wisconsin St. .Racine, WIN 
Gerveet It. Marsh, 1050 Buena Ave  Chicago, DI 

Harvey ti. Devils, 335 S. Taylor Ave....Oak Park, Ill. 
George J. Mueller, 590 Farwell Ave. ...Milwaukee, Wis. 
Emil Bray, 1306 E. 19th St  Indianapolis, Ind. 
Don R. Sell), 3127 S. 4th Ave  Minneapolis, Minn. 
Charles E. Nichols, 233 N. Main St  Tipton, Ind. 
E.A.Schwegmann, 7401  Manchester Av. ...Maplewood, Me. 
Cinta R. Truitt, Box 623  Nowinger, Mo. 
C. Christopherson, 1000 S. Phillip.; Av,Itiout Falls, S. D. 
Wm. B. Beembh, 2611 5. 3rd Ave..Minneapolls, Minn. 
Robert N. Flint, 1119 N. Sib St...Independence, Kan 
FI.W.MrEenale, 2744 S. Blaisdell Av.. Minneapolle, Minn. 
Oreon K. Timm, 2835 Sutton St  Maplewood, Mo. 
Alfred G. Diehl, 352 19th St..  Milwaukee, Wie. 
Rockford High School Wireless Club, S. Madison St., 

Rockford, Ill. 
William E. Johnson, 315 N. Morgan St  Slater, Mo. 
Walter G. Elle, 7506 Minnesota St  Si, Louis, Mn. 
Theron A. Green, 126 N. Main St  Sycamore, III. 
Kenneth Blakely, R. R. No. 3  Greentown, Ind. 
Alfred E. Hasemann  Beecher, Ill. 
Earl Atkison, 208 N. Locnst St  Pana, III. 
Bro. of St. Andrew, 318 E. 11 Ave  Ockalooss, la. 
Frederic O. Hall, 107 S. 6th Ave  Canton, Ill. 
Boone National Bank, 812 8th St  Boone, Ia. 
Henry J. Engelman   Orange City, la. 
John Ruffner. 1312 Willow Ave.. 
Leo Brough Welch, 115 West St. 

Willie W. Wirk, 300 Iluron Ave 

T.01119  Stroh, 708 Con 
K. Young, Jr., 2290 Co 

va 624 
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BOJ James C. Hyde, 703 E. Hyde Park Ave..St. Joseph, Mo. 
BOK  Thomas C. Brown, 1203 E. lot St  Duluth, Minn. 
BOL Robert L. Mellvaine, 204 S. Goodwin Ave... Urbana, Ili 
BONI  Orne Y. Steeds R.F.D. No. 2  Richmond, lli 
BON  Clarence H. Brown, 255 Main St  Valparaiso, Ind. 
BOO  John B. Wisenall, 9 Highway  Covington, Ky. 
BOP  Theodore N. Rosser, 615 E. Pike St..Crawfordville, Ind. 
GOIS  N. Gilfred Garner  ,211 E Front St  Blair, Neb. 
BOR  Noel J. Lawson, 1202 Third Ave  Aberdeen, S D 
BOS  Donald Stacy, Walnut lz Sixth Sta.   Osage, la. 
BOT Lee Kammeter, 912 Racine St  Jefferson, Wis. 
BOU James Eng, 250 Illinois St  Chicago, Ill. 
BOY  Merrill J. Swenson, 417 S. 11th St.. Minneapolis, Minn. 
BOW  Charhs A. Swans, 204 E. 5th St  Concordia, Kan. 
BOX Margen L. Wood, 219 W. Union St......Waupaca, Wis. 
BOY  E. C. Knight, Box  20   Waupaca Wis 
BOZ  John K. Lowe, 3038 Montgall St  Kansas City, Mo. 

RIA Robert W. Carter, 405 Whitley St  Joliet, Ill. 
BPB  Homer Ingram, 1430 S. 17th St  Omaha, Neb. 
11PC  Victor H. Kansier, Citizens Bk. Bldg . . . . Reedsburg, Wis. 
BPD  Darwin B. Apple, Maio SI  Walkerton, Ind. 
11PE  Franklin Wingard, 635 W. 61st St   Chicago, Ill. 
BPI+  Walter C. Bucks, Elmwood  Kendallville, bd. 
11P(1  Charles S. Dag', &9'.D. No. 1  Greencastle, Ind. 
BP11  Kermit C. Erickson, 2641 Pierce St.. Minneapolis, Minn. 
BPI  Pearl Menders 708 W. Jackson St. .. —.Centerville. Is. 
BPJ  Kenneth N. Mott, 208 N. 21st St  Richmond, Ind. 
BPK  Darrell Holt, 1345 Pennsylvania St. .  Lawrence, Kan. 
BPL  A. C. Jorgensen, a.r.b. No. 1, Box 1.4 AY/ mace, Wls. 
BI'M Ben C. Shilling  Walton, Ind. 
BIN  Everett A. Reimers, 661 McLean St  St Paul, Minn. 
B!'0  James Roy Burch  Waggoner, Ill. 
RPP  Gerald Cunningham, 404 Tenth St  Gibson City, 'IL 
BPQ  Raymond Laurent, Box 232  CI ifton, 111. 
BPR  Wayne Wilson, 1030 Ridge Ave.... ...... Rockford, Ill. 
BPS  Earl N. Schnoor, 1342 W. Pleasant St...Davenport, la. 
BPT  R. IL Peterson, 3237 S. 18th Ave.. Minneapolis, Minn. 
BPU  Eugene Nicholson, 2428 S. 42nd St .. ..... Omaha, Neb. 
BPV  John R. Martin, 204 N. lot St  Rockwell City, Ia. 
BPW  John G. Waggoner, 2701 Western Ave  Mattoon, Ill. 
BPX  Howard Harrison, 432 N. Park St.. ..... Lebanon, Ind. 
BPI  E. M. Van Duzee, Pillsbury Academy..0watonna, Minn. 
BPZ  Joseph M. Brown, 17 Bond St  Covington, Ky. 

BOA  Lee Ramsey, Jr., 757 Williams St  Denver, Colo. 
BOB  Robert il. Martin, 815 Cassopolis St  Elkhart, Ind. 
BQC  Chad's L. Marvin, 770 Berrien St  Galesburg, Ill. 
IND  Earl Hendrickson, R.F.D. No. 2  Richmond, 111. 
ENE  Walter T. Abraham, 614 Warren St  Davenport, Ia. 
RV  Jack Musick Hunt, 3112 Woolworth Ave  Omaha, Neb. 
BUG  Kenneth E. Larson, 705 Berlin St  Waupaca, Wis. 
BOG  David A. Dreyer, 406 N. Franklin St  Kirksville, Mo. 
Bill  Henry H. Taylor, 804 Judson St  Evanston, Ill. 
BQJ  Warren Knolls, 801 S. Race St  Urbana, III. 
BOIS L. P. Rankin, 408 W. Normal Ave ....Fort Hays, Kan. 
Bill,  James W. Haddock, Elm & 9th Ste  Hays, Kan. 
BUM  David M. Hedlund, 1953 Jackson Blvd  Chicago, Ill. 
BON  Edgar M. Darby  Russell, Kan. 
11(10  Clarence R. Shenberger, W. Grant St  Marengo, Ill. 
BQP  Jack Parham  Hickman, Ky. 
BOO  Delmar H. !Hebert, 4508 York Ave... Minneapolis, Minn. 
BUR  Harold Kenneth Fisher, 1801 Mulberry St Muncie, Ind. 
BUS  A. J. Graves, 709 Douglas St  Ames, la. 
BQT  William C. Cramer, 841 Wellington St... .Chicago, Ill. 
DOIT Prank A. Miller, 616 Lincoln Ave  St. Paul, Minn. 
SQV  Ralph C. noble, 2249a S. Grand Ave .....St. Louis, Mo. 
BOW  Orval Whisman, 1212 Preston St  Rockford, Ill, 
DUX  J.H.Dullois. 1016 26th Ave. S. E... Minneapolis. Minn. 
ROY  Paul A. Masters, 110 S. 9th St  Fargo, N. D. 
Ble  Lucy V. Wilson, 327 W. 2nd St  Ottumwa, la. 

BRA  Stuart D. Clayton, 159 E. 111th St 
Will  Albert C. Baldwin  Crete, Neb. 
BBC  Carl E. Swanson, 1176 Lincoln Ave  St. Paul, Mints 
BED  Henry C. Harvey, R.F.D. No. 4  Harvard, Ill. 
BEE  Alexander Maxwell, C-1 Park Apis  Evanston, Ill. 
FIEF  Harold Z. Smithson, 628 lot Ave  Fargo, N. D. 
BRG  Clair L. Stong, 36 S. 10th St  Minneapolis, Minn. 
BM!  John W. &helm. 1031 Case St  St Paul, Mints 
BRI  Illisen D. Lynn   Winner, S. D. 
MU  Rudolph Olson   Sharon, N. D. 
RIGS'  Romer R. Ogden, 1518 Spring St.....Jeffersonville, Ind. 
BM.  Lyman J. Webb, 420 E. Main St  New Albany, Ind. 
BRM  Ralph Reed, 315 5th St. S. E  Watertown, S. D. 
BRN  William IT. Myers, 91 Douglas St  Hammond, Ind. 
FRIO  Lewis Hickox, 2123 E. State St.... ..... Rockford, Ill. 
BliP  Howard B. Jennings, 2312 Western Ave.... Mattoon, Ill. 
RIM  Thathis E. Trusell   Amity, Mo. 
BRR  J. A. Seorpll, RI D. No. 2, Box 155. Cedar Rapids, la. 
BRS  Jack Hunter Duncan, 1357 E. 13th St ..Des Moines, Ia. 
BRT  Ernest Paul Buresh. R.F.D. No.  1  Fairfax, Ia. 
BRU Arthur C Klust, 1835 Quincy St...Minneapolis, Minn. 
BRV  Donald Manshardt, 16 Dwight St  Naperville, Ill. 
BRW James Alfred McBrien, 304 Edward ele St .Staunton, Ill. 
SRS Eme-von Smires, 525 Wesley St  Wheaton, Ill. 
BRY  Robert D. Bell, 620 Lexington St  Newport, Ky. 
11117,  Bertha Barr, 427 N. Lott St  Gibson City, Ill. 

BSA  Otto A. Sch mitz, R. R. No. 2  Bonner Springs, Kan. 
BSB  % sell ES Bisbee  Eden, Ill. 
BSC  William R. Tydeman, 814 Columbus St  Ottawa, Ill. 
BSD  Harry Kasen. 11247 Eggleston Ave  Chicago, 111. 
BSE  Adolph Sammuels, 222 Woodbine Are  Wilmette, Ill. 
Mr  Henry Booth, 4827 Ellis Ave  Chicago, Ill. 
BSG  Anthony Paone, 606 St. E. First St  Dee Moines, Ia. 
BSII  Clarence Stallman, 112B East St  Hut ehl nson, Kan. 
BSI  Paul Peltzman, 3415 Olive St  Kansas City, Mo. 
85.1  Ernest D. Punzer  ,Main St   LaMoille, Ill. 
RSK George C. Adams  Sebree, Ky. 
Hsi,  Risley II. Burke, 4055 Ellis Ave  Chicago, ni. iin the -1, Jr., 409 3rd St   

direct fniu..Tayiny st   

'-' reinnell. 321 Adams St   

 Marshalltown. Ia. 
Neb. 

Shelbyville. Ind. 

 Urns', 

Monroe. Wie. 
Fulton, Ky. 

battery.  let St 
1r1,1 St 

 Chicago, 

Bol Donald D. Usher, 3519 Unlversity Ave... Des Moines, Is. 
BTA  John M. Pearce, 514 Van Buren St  Ottawa, Ill. 
BTB Tesla Marconi Club, 68th & Nat'l Aves., West Allis, Wis. 
BTC  Albert R. St. Cyr, 335 Harrison St.. .. Marquette. Mich. 
Br/  Henry Levy, 6729 Bosworth Ave  Chicago, 111. 
BTE  John V. Hoffacker, 9625 Prospect Ave  Chicago, 111. 
BTF  Robert J .Finney, 2424 Burling St  Chicago, III. 
BTO  Arthur W. Sworn»  Mahomen, Minn. 
BTH  Joseph T. Hazen, 627 Fillmore St  Topeka, Kan. 
1 George R. Metcalf, 520 Grand Ave  St Paul, Minn. 

BTJ  Siebo F. Tebben, 722 3rd St. _ .  Rochelle, Ill. 
BYE  Theodore W. Jos lyn, 309 California st.. .. Sycamore, III. 
BTL  G. 1. Chatfield, 1015 Thomas Ave...Minneapolis, Minn. 
BTM  Eugene Hill, 534 E. Chestnut St  Canton, Ill. 
BTN  Louis P. Weiner, 401 E. 4th St  Bicknell, Ind. 
BTU  Gustave W. leurnemann, 3335 Madison St Denver, Colo. 
BTP  Helen C. Long, 121 Washington St  Champaign, Ill. 
BTU  Karl W. Miller Box 1°  Milbank, S. D. 
BTU  Clyde A. Hummel!, 600 E. Chestnut St  Canton, Ill. 
BTS Eldridge G. Brown, 1424Se Pine St  Boulder, Colo. 
BTT  Lewis J. McKesson, Box 285  Excelsior, Minn. 
BTU  WW1am J Casey, 5222 Minerva Ave st. Louis, Mo. 
BTV  Alex Quirk, It. R. No. 3  Livia, Ky. 
BTW ho. High Sch.  19th & Fremont Ants.. Minneapolis, Minn.  
BTX  Gerald F. Smith  Akron, la. 
BTY  Lambert H. Lynn, 217 Selma Ave... Webster Groves, Mo. 
BIZ  Peter Kelzer, 2647 nouthport Ave  Chicago, lu. 

BIM  Patrick Horn   North Liberty, Ind. 
BUB  Joseph B. Wagner, Mala St  Warroad, Minn. 
BUC  Roy II. Browning, 5735 Bartmer Ave .....St. Louis, Mo. 
BUD  Leslie Earl Crosman  Ogden, Ia. 
BUE W. H. Busses, 3721 S. Colfax Ave.. Minneapolis, Minn. 
BUD'  Leo Weiler, 810 N. Minnesota Ave  Hastings, Neb. 
BUG  Erwin C. John, 43 Evans St  Sheboygan. Wis. 
BCH  Julian A. Palmer, 757 Ave. B  Galesburg, Ill. 
BUI  Charles J. Schwarz, 3907 N. 25th St  St. Louis, Mo. 
BUJ  Charles M. Guthell, 230 Short St  Winchester, Ind. 
BUE James Wilson, 510 Gary Ave   Wheaton, Ill. 
BUL  Gerrot Vandekamp, 500 University St  Pella, It, 
BUM Bert A. Onsum, Box 93  Glyndon, Minn. 
BUN  Robert S. Chamberlin, 777 Marion St  Denver, Colo. 
BUO  Grant E. Peterson  512 7th Ave  Sterling Ill 
BUP  Philip Lawton, 306 W. Lincoln St  Jefferson, Is. 
BUO  Glenn K. Hurd, 420 Kansas Ave.. .....E1 Dorado, Kati 
BUR  Lowell Kelly, R. R. No. 3  Russiaville, Ind. 
BIS Max Wright  4232 Farnam St   . Omaha, Neb. 
BUT  Elmer 0. Eisemann, 420 S. Jackson St Oreen Bay, Wis. 
BIM  Francis J. Lander, 1902 Silver St  Witthita, Kan. 
BUY  Christopher House liad. Cl., 2502 Greenview, Chicago, Ill. 
BUW Arthur Shaw, 7736 East End Ave  Chleeig0, Ill. 
DUX  Burt A. Collins, 1515 E. 76th PI  Chicago, Ill 
BUY  Noble B. Watson, 722 Lincoln St....Indianapolis, hod. 
BUZ Roland Boughton, 518 N. Jefferson St... Sockville, Ind. 

BVA  Lyman G. Swendson, N. Main St  Amherst, Wis. 
BVB  Frederick T. Hyland, 613 W. Healy St .. Champaign, III. 
BVC il. U. DeVore, 511 Z. Myrtle St....Independence, Kan. 
BVD  Edward J. Furlong   Perryville, Mn. 

9 BYE  Roy Frazier   Bicknell, Ind. 
9 BVF  h.. L. Robinson, 1024 S. Water St  Wichita, Kan. 
9 BYO  Clarence F. Rohlfing  Osman, Ill. 
9 BVII  Schulte & Stanford, 547 Grand St  Delta, Colo. 
9 BVI  J. Andrae & SOU Co., 107 8th St.S.E.. Mason City, Ia. 
9 BVJ  R. II. Cramer, 2800 74th Court....Elmwood Park, III. 
9 BIT(  Proviso Tamp. High Sch., Madison Ave ....Maywood, Ill. 
9 BVL  Caryl McIntyre  Belmond, Ia. 
9 BVM Harry G. Barton, 5194 Maple Ave  St Louis, Mo. 
9 BVN  Virgil Lafferty, 308 S. Prairie St  Champaign, Ill. 
9 BVO  Kenneth P. Smith  1015 Pine St  Boulder Colo 
9 BVP  Kenneth Ileac, 0136 Lowell Ave  Indianapolis, Ind. 
ti 13111  Norwin E. Pohlman, 1015 Everett Ave... Louisville, Ky. 
9 BYE  Byron E. Bahl, Jamestown College  Jamestown, N. D. 
9 BVS  Glenn L Treyer  West Middleton, Ind. 
9 BVT Almo J. Outbata, 22 Main St.. ..... Eut St. Louis, Ill. 
9 BST  E. W. Blom  Alta, la. 
9 BVV  Daniel H. Sheets, 716 Wheeling st ....Kansas City, Mo. 
9 B M 1'. W. Kirchner, Jr., 1200 E. Wash. St ..Des Moines, la. 
9 H U  Truman Waters, 407 Cottage St  Wh it ewater, Wis. 
9 BS'S'  Norvell A.Cantleld, 602 N.Freeman Ave., Luverne. Minn. 
9 BIZ  Jomph T. Hood, 1344 W. 33rd St.. _Indianapolis, Ind. 

9 ISIVA Wesley Peterson, Main & Chicago Sts  Genesee, Ill. 
9 BWB  Grant A. Borten, 215 Main St  Princeton, Ill. 
9 BST  Leo E. Eppard, 3810 High St.... ....... Denver. Coln. 
9 BWD Forest D. Kettering  .Cambridge, III. 
9 BWE James P. Kenney, R.F.D. No, 3  Fairfield, Neb. 
9 BWF Francis T. Lallat, 2515 S. Harrison St. It. Wayne, Ind. 
9 BWO Clarence B. Raymond  Kilbourn, Wis. 
9 BWII ht. George DeKay  Sauva, Neb. 
9 BWI  Rolla E. Chapman, 115 N. Pearl St.. McLeansboro, 111. 
9 BWJ  Roy Hall Elliott, 2915 R St  Lincoln, Neb. 
9 BWK Reus A. Roost, 1011 College St  Topeka, Kan. 
9 BWI. David Findley, 165 Logan St  .Noblesville, Imi. 
9 FIWN( Elvin E. Mahacek, R. No. 1  Crete, Neb. 
9 BWN George K. Eaten, 14 N. 15th St   Ft. Dodge, la. 
9 RWI1 Joseph A. Westerlund  Cambridge, Ill. 
9 RWP Edward J. Posselt, 5033 W. 24th St  Cicere, Dl. 
9 BWQ Marry A. Monson, 4519 Virginia Ave  Chicago, III. 
9 RWR George B. James, 1414 S. Vermont St  Sedalia, Mn. 
9 RWS Elmer J. Grose, 4523 N. Campbell Ave  Chicago, Ill. 
9 BWT Clifford Huesgen, 1417 Laurel St   St. Louis, Mo. 

9 DAO 
9 DEN 
9 DII, 
9 DOH 
DPA 

9 DPO 
9 DOI, 
9 DUX 
9 DVN 
9 DVO 
DVP 

9 DV() 
o "it 

C. W. Bagel, Jr., 1949 E. 1st Ave... Cedar Rapids, la. 
R. C. Thompson, 236 Hillside Ave  Des ?deities, Ia. 
Herbert Nelson, 537 Elmwood St...  . Oak Park, Ill. 
Gene .1 McCully, 1022 11. 105 11 St  sic, Wis. 
Kenneth L. Starch ... ... N.". Vey  "Crist• her, III. 
Samuel Porwancher ,.  St. I  go. Ill. 
Mari, C. Spies, 1"  18r, Ill. 
sore sequaires, lade Wireless Batter  .ty, la. 

Hy •aliarItill ing dealers or shipi 
o  .ds Ia. 

go, Ill. 

uses and abuses of the stort   keb. 

KALB ELc.CTRIC CO., 7323 Manchester Ave., St Louis, Mo. 

W 1,1 91  ‘N riting  to  advertisers  please  mention 

a, Ind 
, Minn. 
sa, Mo. 
on, Ill. 
gas, Ia. 
go, Ill. 
ed, ill. 

Till .na, Ill. 
oc, Wis. 

DV'S  Leant H. Seright, 108 W. 10th St  Pittsburg, Kan. 
DWA C. W. Lugar, R. R. No. 1, Box Nu. 1 Otterbein, lad. 
DWB Thoburn T. Bender, 216 N. Market St  Rocirville, Ind. 
DWC Harry G. Elfring, Center St  Bensenville, ill. 
11WD Philip Ingmanson, 'SR. No. 1, Box 76 .... Winfield, Ia. 
OWE Harry J. A. Martin  1446 John Ave  .St. Louie, Mo. 
DIST Stuart D. Park, 820 S. Douglas St  Springfield, 111, 
DWG N. C. Norman, 40 E. Harrison St .... Martinsville, Ind. 
DWII Earl R. Witzel, Main St  Creton, S. D. 
DWI  Cbeseldine & liartmau   Platte City, Wis. 
DWJ  Walter II. Schultz, 1125 North B St ...Richmond, lad. 
DWK Alvin It. Ueleke, 301 S. High St  Jackson, Mo. 
OWL F mk D. Chapman, 711 S. 3rd St  ....Aberdeen, S. D. 
DWM Elbert S. Welch, 518 N. Pine St  Seymour, Ind. 
DWN William Holzhauser, 1518 Hall St.. East St. Louis, Ill. 
DWO Charles R. Rice, Pearl St  Mound City, Ill. 
DWI' William W. Vincent, Jr., 712 Prairie Ave. Kenosha, Wis. 
DWQ John MacCorkle, 4541 Beacon St  Chicago, Ill. 
DWR Gordon C. Woe, 500 Jackson St  Negaunee, Miele. 
DWI Fred R. W'lley, 1009 W. Springfield Ave..  . Urbana, Ill. 
DWT E. E. Richardson, 809 Division  St..   Weinter City, la. 
DWU William C. l'Iumt, 855 Water St  Webster city, la. 
DWV R. A. Pfankurh, 1117 Spies Ave.. .Monominee, Mich. 
DWW Wm. S. Winfleld, 2115 California St.. —Ft. Wayne, Ind, 
DWX W. F. Marquardt, 4740 N. Ashland Ave... Chicago. Rt. 
DWY William K. Cole, 242 Mansfield St  Ironwood, Mich. 
DWZ John L. Siegel, 2720 Farnam St  Davenport, la. 

DXA 
DX6 
DXC 
DXD 
DXE 
DXF 
DX0 
DXII 
DXI 
DXJ 
DXIC 
DXL 
DXM 
DXN 
DX0 
DXP 
DXP 
DIM 
DXS 
DXT 
DIU 
DXV 
DXW 
DXX 
DXY 
DXZ 

Harold R. Hammond. 1539 E. 43rd St....Chicago, III. 
George C. Swan, 230 Park Ave  Beaver Dam, Wia 
Orvald Hanson, 608 S. let St  Eagle Grove, la 
Cole William Ritchey, 801 E. 5th Ave ....Caney, Kan, 
K. Martin White, 47 W. Main St  Nfooreaville, lad. 
It. Ben Spooner, 2936 S. 29th Ave.. Minneapolis, linan 
Gordon E. McPherson, 424 S. 7th St  Brainard, Mina 
Nyle & K. Miller, 303 N. Anthony Ave.. Anthony, Kan 
Harold Hurf, 629 Carney Blvd  Marinette, Wis 
M. L Wilson, 3033 Wash. Blvd  Indianapolis, Ind. 
W. G. Harlow, 1317 Darlington Ave..CrawforelevWe, Ind 
Norman L Jacklln, 218 S. Vermilion st. .8treator, DI 
Rollin H. Stewart, 3023 Blvd. PI.. .Incilanapolle, Ind. 
William F. Schoening, 1010 Gravois *A ve..81. Louie, Mo. 
Vivian refold Munson, 412 S. Main St....Kewanee, Ill 
H. J. P. Perechbacher, 421 Chestnut St. West Bend, Wb. 
Herbert J. Meyer, R 5, Box 25  Plymouth, Wis. 
Erwin Bach, 322 S. Willard St. _ . ...... Kewanee, Ill. 
Vemee Goldin, 19 12th Ave  N. E.  Aberdeen, S. D. 
Frank Schac_htely, 79th & Summit Ayes  West Allis, WS. 
E. D. Blackmann, 114 S. (Bidwell Ave Eagle Grove, la. 
John George Bain, 202 Coleman St.. . . ... Clayton, Mo. 
Theodore Ha wn, 810 let St  Rockwell City, la. 
Paul A. Bloom  Winfield, la. 
P.H.Quinby, Lot No. Ill, Benson Gardens, limaba, Neb. 
George H. niggle, 388 S Pearl St  Denver, Colo. 

DYA  Clarefirs H. Powell, 915 S. Western Ave  _Mexico. Mo 
9 DYIR  Carl McMackin  Wyoming, Ill. 
8 DYC  Kemper Smith, 813 N. Mulberry St  Muncie, Ind. 
9 DID  Roy Edward Miller, 425 Brady St.. ...  Davenport, la. 
9 DYE  Elbert M  Shideler  Manson, la. 
DYE  Charles C. Welker, Pike & Brown Sts  Vernon, Ind. 
DIG  Rudolph Pasternak, 1018 Bay St  Superior, Wis. 
DIU Clifford H. Hurst   hang Point, III. 
DYE  Joel Irairman Hanes, 932 Federal st.. Mason City, la. 
DY.I  Ernest M. Campbell  Steamboat Springs, Cols 
DYE  George T. Fletcher  Steamboat Springe, Colo. 
DYL  Elmer John Jaeger, 1829 North Ave.... Milwaukee, Wis. 
DYM  Carl L. Heiden   St rommburg, Neb. 
DYN  D. & M. Koerner  Kerepton, Ill. 
DIO Nebiel A. Cool, 317 W. South St  Warrensburg, Me. 
DIP  J. Francis Martin, 2350 S. Lawndale Ave., Chicago, Ill. 
DYQ  Richard J. Cotton, Minnetonka Blvd  Deep Haven, Minn. 
DYR  Monroe E. Freeman, 2196 Canten Ave..St. Paul, Minn. 
DYS  Norville Joshua Rich, 303 Monroe St...Valparaiso, Ind. 
Dr(  fl. B. Joyce, 3649 Bloomington Ave.. Minneapolis, Minn. 
DIU Charles J. Butler  Crothersville, Ind. 
DIV  Jas. Carroll Corn  Palmer, 111. 
DYW Carl Norman Massot, 1439 Grattan St....St. Louis, Mo. 
DYX  Russell Phelps, 1116 Franklin St  Evansville, Ind. 
DIY  John Francis Melody, 605 Columbia Terr....Peoria, Ill. 
DYZ  Paul Vern Brobst, 1048 Marshall St  St. Paul, Minn. 

9 DIA 
9 DZIt 
9 DZC 
9 no 
DZIe 

9 DZE 
9 DIG 
9 DUI 
9 DZI 
9 DM 
9 DZIC 
9 OIL 
9 D7,34 
9 DIN 
9 DZO 
9 DZP 
9 DUI 
9 DZR 
9 DZS 
9 EiZT 
9 DZII 
9 DZV 
9 DZW 
9 DZX 
9 DZY 
9 DU 

9 ZE 
9 71, 
9 YAM 
9 TAN 
9 TAO 
9 YAP 
9 ZAG 

Russell Virt   Manson, Is 
81donio Lorenzo DuBuelet, 3722 Concord Pl. Chicago, EL 
Henry A. Holland, 4451 Magnolia St  Chicago, Ill. 
Walter Friedrich, 100 39th St.. ... . . Milwaukee, Wia. 
Otto W. Taylor, 1350 S. St Francis St., Wichita, Kan. 
Joseph Clayton Hies, 205 W. lut St  Newton, Kan. 
E Raymond Linder, 713 St. Louis Ave —E. St. 1.01119, Mn 
Fletcher William King. 6054 Horton Pl, .81. Louis, M. 
Thomas D. CunnIngham, 404 Pricy Ave. . Columbus, M. 
.fieseph Ray Evans, 1715 16th St  ....Great Bend, Kan. 
Charles E. Armstrong, 535 College St  Peoria, In 
Norman A. Evans, 1113 Hndeamont  Ave.  St  

George a Thomas, 412 1/2  Was h. Ave. _ ..Iowa  Faller,  la.  

Charles Lee Nees, Box 863   
Francis R. Brace, 403 E. Ashley  St,  Jefferson  City,  Mo.  
Ellis H. Fouts  Bonne Terre, Mo 

Hudson, Kan. 1 

Louis, Me 
IT. Warner, 113 S. 14th St  Colorar in Springs,  Cole.  
Welter Anderson, 566 25th Ave   .Milwaukee, Wis. 

Lee D. Grant, Hy-Don Club, Petty Hill, Vatic Parls, Me. 
J. M. Maurer, Jr., 405 W. Cleveland.. Spring Valley, Ill. 
James Togols. 524 W. Cleveland St...Spring Valley, Ill. 
Francis E. Lelia, 2021 S. 4th St.......Springneld, Ill. 
Orville Miller Kimball, 902 7th Ave  Sterling, Hi. 
Ivan Hector Benson, 807 Walnut St...Connersville, Ind. 
Paul I,, Chamberlain, 7435 Hazel Ave.. Maplewood, Me. 
Royal Riedelbaueh. 1908 Locust St.... Milwaukee, Wis. 

Frank NI Ende 
C.J. Quinn & W.J. Quinn, 
Univ. nf South Dakota   
Bradley Polytechnic Inst., 
Des Moines Univ., 2nd & 
St. Ambrose College, 600 
E. St. Louis Council Boy 
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Ft Riley, Kan. 
425 Sherry St ..Neenah, Wis. 

 Vermillion, S. D. 
Institute PI  Peoria, Ill. 
Euclid Aves.. ..Des Moines, Is. 
W. Locust St...Davenport, la. 
Scouts of America, 
Sexton Bldg., E St. Louis, Mo. 
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Insulation 
Manufacturers: 

Put your problems up 
to us.  We can help 
you reduce your costs. 

14. 
When the air is packed with music 
And the DX test is going strong 
There's a heap of comfort just in knowing 
That things simply can't go wrong. 
You're hooked up right and proper _ _ 
And your set is at its best 
Ins lated with BAKELITE-DILECTO 
That has met your every test. 
So fire up the corn-cob and take a- hold your key 
Go after that DX record and send across the sea. 

(with apologies o Velvet Joe) 

When There's a real job of long 
distance work to be done 

BAKELITE-DILECTO 
THE INSULATION THAT PERFORMS THE PROMISE 

Will help you do it perfectly  
Insist on the genuine BAKELITE-DILECTO. There is only one. 

Made in sheets, rods, tubes and special shapes. 

OUR OTHER Continental-Bakelite  Comes in 
PRODUCTS  Vulcanized Fibre tu COMTE Comes in sheets or rolls f r 



TO RADIO DEALERS 
About the Scarcity of Goods 
li bat Arc Tiw Red%cns First, the demand exceeds the sup-
ply —manufacturers are constantly increasing their production. 
but demand has been increasing even faster. 

Second, the situation is not being helped by most jobbers, due to 
the fact that they are also retailing, whieh of necessity causes 
them to withhold goods in order to meet their own consumer 
demand. 

RADIO  CORPORATION  MAGNETIC 
MODULATORS —Make a phone set out of 
your C. W. set by adding one Magnetic 
Modulator and a Microphone. $9.50, ;12.00 
and $17.00 List. 

Supply will catch up with demand within 
the next few months —but you want goods now as well as in the 
future; therefore deal with a jobber whose business is to supply 
dealers only. Ludwig Hommel & Co., looks to the dealer for 
its orders. Its interest lies in giving to the dealer the service 
and goods that will help him in his business. Ludwig Hommel 
& Co., is not a retailer—it is one of the largest jobbers cif radio 
supplies in the country, distributes the products of the best manu-
facturers (see list below), and even under present conditions is 
ready to supply most of the dealers' needs promptly. 

'Distributors for: 
Radio Corp. of Am 
General Electric 
Westinghouse 

Murdock 
Fada 
Remler 
Frost 
Brandes 
Pacent 
General Radio 
Radio Service 
De Forest 
Baldwin 

and other lead 

Acme 
Signal 
Rhamstine 
Kellogg 
Holtzer-Cabot 
Connecticut 
Burgess 
Hipco 
Homcharger 
Brach 
Chelsea 
Arkay 
Clapp-Eastham 

ing  manufacturers. 

TELEPHONES 
Murdock 56 -2000 ohms 

"  56 -3000  " 
Frost  —2000 

44  —3000  " 13.00 
Connecticut -2000 5.00 

—3000 7.00 
Brandes Superior   s.00 

Navy   1-1.00 
Kellogg 
Baldwin Type C  

Typo 

1111111.1 lol -Cet l.ot 

1, 

,s 

  g :7.00 List 
6.00  
5.110 " 

lie 'frol;:. 1;11.7,10'nc"Irtl: titi'. 
t,sted :Hid guarant.•••,1 

W ESTINGHOUSE VOCAROLA —The best 
Loudspeaker on the market. Why 'pay a 
fancy price? No storage battery required. 
By connecting three or four "11" batteries 
tinstead of the usual two) in the plate cir-
cuit of your last amplifier,, you get better 
results than with any other Loudspeaker. 
Speech and music reproduced free from 
distortion. $30.00 LisÍ 

oanlne 
•  ear 
• BS0 
9 BSA 
BSI 
9 BSI 
• BSK 
II 11SL 
 ̂

rfenry Bosch, 4827 Ellis Ave  4.  
Anthony Panne, 606 Ft E. Pint St  Des Mc:dins, _.. 
Clarence Stallman, 312B East St  Hutchinson, Kan. 
Paul Peltsman, 3415 Olive St  Kansas City, Mn. 
Ernest D. Panzer, Main St   LaMoille, Ill. 9 Dp0 
George C. Adams  Sebree, Ky. 9 DQD  
StanIc.1 H. Burke, 4055 Ellis Ave 

lan, ¡lie ], Jr., 409  rt. 
direct i.5°.7 ,-Taylor St  shelbYville. Intl. A D7P 
battery. q let St  Marshalltown, In. o ,,,,c, 

.lnd st   Ljn,oin. Neh  n N-R 

 Chicago, Ill. P Dux 
 Monroe, MR. 9 DvN 

 Fulton, Ky. 9 DVO 

10.25 
12.00 
13.00 

all pir 15.00 
i4.00 

ally  rc.•mattne 
r st:,1 caret 

ve. 5 t 

t  the same principles on which I founded 

Ludwig H  umm  eldi  Co., is an institu-
tion built to endure on the principles 
of fair prices. quality, and service-- 

the organization and on which I have 
built for the past 16 years. Every or-
der received, whether large or small, 
from recognized dealers, receives the 
mame careful attention. No transaction 
is considered complete which does nut 
carry with it the absolute satisfaction 
of the customer. On this basis. Ludwig 
I tontine] & 4'̂  • liens your business. 
,ett fluesgen, 1417 L. 

,r1wig Hommel. 

 .,. W. Boepl, Jr., 1949 E. lut Ave—  ----
..eN R. C. Thompson, 236 Hillside Ave  a,  
9 OIL  Herbert Nelson, 537 Elmwood St..  - .0ak Part .n. 
9 DOH (lene J. McCully, 1022 ii. If.h. Si  ,, .,,,, , roc, Wis. 
9 DPA  Kenneth L. Storch ... ...... A v j -- UP161 Mr, Ill. 

Samuel Porwancher f  St. I  'go, 111. 
Mark C. Spies, le -  ur, Ill. 
Rol VO Swains, rade Wireless Batte .ty, la. 
_Re 'Manta, aing dealers or shit 40.111. 
e uses and abuses of the km ekier,.. 

' !I:1d: 

à. Mo. 
on, ru. 
nut la. 
go, 111. 
,rd, Ill. 
.na, Ill. 
oc, Wis. 

A Personal Word 

KALB  CÓ.., 7323 Manchester Ave., St. Louis, Mo 

When writing to advertisers please mention Tit 

9 DZX 
9 DZY 
9 DZZ 

LOUDSPEAKER HORN —Make your own - 
1.0thispeatcr at nominal cost. Use one of 

phom, of our head set or a single • 
phone. Price within the reach of all: 10.011,' • 

VACUUM GAP Pit 
by National Board 
Far superior to lie 
because always i• 
protection. $2.60 'alley, Ill. 

ag Valley, Ill. 
.. Springfield, Ill. 

le  Sterling, ni. 
loan he,.  oalnut St... Connersville, bd. 
Paul L. Cljr- tt, 7435 Hazel Ave ..Maplewood, Me. 
Royal hiede'.. -es. 1808 Locust St..... Mllwaukee, Win. 

ZS  Prank M. Ende 
ZL  CI. Quinn & w. t. Quinn, 
YAM Univ. of South Dakota   
VAN Bradley Polytechnic Inst., 
YAO Des Moines Univ., 2nd & 
YAP St. Ambrose College, 600 
ZAG  E. St. Louis Council Boy 
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Vermillion, S. D. 
Institute Pl  Peoria, 111. 
Euclid Ares. ... Des Moines, In, 
W. Locust St...Davenport. la. 
Scouts of Amities. 
Sexton Bldg., E. St. Louis, Mo. 


