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RADIO #'TUBES 
The Standard Tube of the World 

for 

RADIO 
RECEPTION 

The Radio Tube, through radio te- 
lephony and public broadcasting, has 
been largely instrumental in estab- 
lishing the new and increased interest 
to humanity attuned to Radio. This 
tremendous progress in Radio has 
brought about the development of 
radio receiving sets resulting in clearer 
reception of voice and music through- 
out the broadcast world. 
Cunningham Radio Tubes are the 
product of years of research and ex- 
perimental work by the engineers of 
that great scientific organization, the 
Research Laboratory of the General 
Electric Company. 
There is a Cunningham Radio Tube 
designed to meet the requirements of 
your particular set -ask your dealer. 

PATENT 
NOTICE 

Cunningham tubes are 
covered by patents dated 
2- 18 -08, 2. 18 -12, 12 -30- 
13, 10-23-17, 10- 23 -17, 
and others issued and 
pending. Licensed only 
for amateur, experi- 
mental and entertain- 
ment use in radio com- 
munication. 
Any other use will be an 
infringement. 

Cunningham 4o-page Data Book fully 
explaining care and operation of Radio 
Tubes now available by sending roc in 
stamps to San Francisco office. 

Branch Office 
Chicago 

HOME OFFICE: 
182 Second Street 

SAN FRANCISCO 
Branch Office 

New York 

PRICES ON 
CUNNINGHAM 

RADIO TUBES 

Now in Effect 
C- 3orA -5 Volts I -4 
Ampere filament $5.00 
C -e99-3 Volts.oó amp. 
Dry Battery Det. & 
Amp $5.00 
C -3oo -5 Volts Gas Con- 
tent Detector $5.00 
C- Ir -r.r Volts.25amp. 
Dry Battery Det. and 
Amp. Special Base $5.00 
C -r2- Similar to C -rr 
with standard base 

$5.00 
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A new Magnavox 
that will broadcast 
satisfaction to the radio world 

Tres big news 
"on the air" 

The supreme achievement of Magnavox engineers rep- 
resented in a reproducer of truly exquisite tone quality. 

HE efficiency, the appearance and the price of this new 
1 instrument clearly reflect the research and production 

facilities of The Magnavox Company, largest builders of 
radio reproducing equipment in the world. 

Its exquisite tone quality results from a further perfecting 
of the Magnavox semi -dynamic operating principle -mag- 
netically balanced armature, improved diaphragm and 
extremely high resistance winding. 

Beautifully finished in dark enamel with gold high lighting, 
the graceful appearance of M4 suggests its use in the most 
dignified surroundings. 

The amazingly low price of this Magnavox Reproducer establishes 
an absolutely new standard of value in the radio industry. 

THE MAGNAVOX CO., OAKLAND, CALIF. 
New York Office: 350 West 31st Street 

Canadian Distributors- Perkins Electric Limited, Toronto, Montreal, Winnipeg 

M4 
2500 
Requires 

no Battery 

6R 

AGNAVOX 
Vhe reproducer Supreme 

Tell them that you saw it in RADIO 
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RADI 
Established 1917 as Pacific Radio News 

l'olume VI for JUNE, 1924 Number 6 

CONTENTS for JUNE, 1924 

Radiotorial Comment 9 

Music on The Brain, By ARTHUR S. GARBETT 10 

Radio in the Automobile, By PAUL OARD 12 

Transmission and Types of Radio Waves, By C. M. JANSKY, JR 13 

Mechanical High Frequency Generators, By SAMUEL G. McMEEN 15 

Supplying the. Obvious, By DR. A. E. BANKS 16 

A Few Tips on Handling Panels, By BRAINARD FOOTE 17 

A Cheap and Efficient Dry Cell Tube Receiving Set 19 

By H. A. FISCHER 

Soldering Aluminum, By P. H. EMICH 19 

Letters From. a "Lid'!, 

The Invisible Wire, By E. A. SCHIVO 21 

Comparison of Wire and Radio Telephony, By CARL DREHER 23 

Joining The Radio Lodge, By AARON NADELL 26 

Radio Construction Pointers, By PAUL OARD 27 

Wood Finishing, By D. B. McGowN 28 

A Plate Current Supply Set, By G. M. BEST 29 

Theory of the Super- Heterodyne Circuit, By L. R. FELDER 31 

Improvements in Best's 45,000 -Cycle Super- Heterodyne 33 

By G. M. BEST 

Digest of Recent Radio Patents 35 

Queries and Replies, By G. M. BEST 36 

Experiments with 100 Meters, By D. B. MCGowN 38 

Shipowner Fined $1000, By H. BUNCH 38 

With The Amateur Operators.. 39 

A Portable Transmitter, By S. W. TOWNSEND 40 

Calls Heard 41 

New Apparatus and Supplies 42 

RADIO is Published Monthly by the Pacific Radio Publishing Co., Inc., 
Pacific Building, San Francisco, Calif. 

ARTHUR H. HALLORAN 
LAWRENCE MOTT . 

GERALD M. BEST 
H. W. Dicxow . . 

. Editor 
Associate Editor 

. . Technical Adviser 
Advertising Manager 

Branch Offices: 17 West 42nd St., New York City, Telephone Longacre 
8248; 157 E. Ontario St., Chicago; 761 Spitzer Bldg., Toledo, Ohio; 52 
5107 ; 1102 Republic Bldg., Kansas City, Mo. 

European Representatives: Compagnie Universelle . De Representation 
wt de Commerce. Rue des Fortifications, 69, Anvers, Belgium. 

Advertising Forms Close on the First of the Month Preceding Date of Issue. 

Issued Monthly, 25c a copy. Subscription price $2.50 per year in the 
U. S., $3.00 per year elsewhere. Instructions for change of address should 
be sent to the publisher two weeks before the date they are to go into 
effect. Both old and new addresses must always be given. 

Entered as second -class matter at the Post Office at San Francisco, Calif., 
under the Act of March 3, 1879. 

Copyright 1923, by the'Pacific Radio Publishing Co., Inc. 

Forecast of Contributions 
for July 1 ssue 

Prof. C. M. Jansky, whose series of articles 
constitute a veritable college course in radio, 
will next discuss receiving aerials, the theory 
of detection and crystal detector circuits. 

Arthur S. Garbett, the music interpreter, 
presents an interesting analysis and conclusion 
as to "What The Public Wants." 

In this number will be presented the first of 
the prize- winning suggestions on how to im- 
prove Best's 45,000 -cycle super -heterodyne. 
May RADIO containing Mr. Best's original 
article was completely sold out within a few 
days after it was placed on the stands. Con - 
sequently a reprint has been made and will be 
sent postpaid for twenty -five cents. 

The reflex circuit will receive considerable 
attention. L. R. Felder has a good article on its 
theory and Paul Oard gives complete construc- 
tional details for building a three -tube reflex 
set. 

Jerome Snyder comes to the defense of the 
vacuum tube detector in "Crystal vs. Vacuum 
Tube," exploding the myth as to the superiority 
of the former. 

C. H. Campbell describes a simple and effec- 
tive means for determining- the natural period 
of an antenna. 

The dyed -in- the -wool amateur will be greatly 
interested in and helped by Dr. A. E. Banks' 
(6ZN -6ZB) article on "Six Cylinder Magnetic 
Control for C. W. Transmitters." 

In an article on "Construction of Power 
Amplifying Transformers." Paul Oard tells 
how three to five stages of audio- frequency 
amplification may be successfully accomplished. 

Wallace Kelk's "Direction Finding for the 
Amateur" and Edward T. Jones' "Reducing 
transmitter Interference," announced for June, 
Nvill appear in the July issue. 

L. W. Hatry has revamped the familiar 
one -tube regenerative set so as to give good 
selectivity, loud signals, minimum radiation, full 
control of volume and good distance reception. 
His description is such that anyone can do 
likewise. 

For lighter summer reading there will be a 
thrilling tale of radio piracy by Harry P. Bridge, 
Jr., another funny "Letter from A Lid" by 
Henry Speedwell Mosdike," and an interesting 
experience of a ship operator, B. W. Fordham, 
entitled "The Finger of God." 

Walter Emmett discusses "Regeneration vs. 
Tuning." Thos. W. Benson tells of "Neutra- 
lization of Tuned Radio -Frequency Amplifiers," 
and H. T. Gallaher describes "A Selective and 
Efficient Tuner." 
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' E 
TANGENTWtIEELVERNIEA 

e.4 Device found only 
on GREBE Receivers 

to 

ANTENNA 

GROUND 

oZ 
01 0 

'14o%oi/oiil 

GRID VARIOMETER 

O1 f 1i7 z '; 
--.for 
"Hair's breadth" 

Dial adjustments 

The accomplishment of 
great things consists in do- 
ing small things well." 

-Confucius 

Perfection of detail is a 
big factor in the success of 
the Grebe Receivers. 

Grebe Regenerative 
Receivers are licensed 
under Armstrong U. S. 
Pat. No. 1,113,149 

rr HE man who has once operated a Grebe 
Receiver reaches instinctively for the 

Tangent Wheel Verniers on every other 
receiver he thereafter tunes. 

This and other details of Grebe crafts- 
manship are fully covered by patents 
granted and .pending. Inspect these details 
at your dealer's today. 

A. H. GREBE &..GO., Inc. 
Van Wyck Blvd. Richmond Hill, N. Y. 

Western Branch: 451 East 3rd Street, Los Angeles, Cal. 

Tell them that you saw it in RADIO 
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: 

CROSLEY TRIRDYN 

$65.00 

Approved By Over 200 Experts 
YI 

New Crosley Engineering Achievement 
A three tube set with five tube efficiency -the greatest 
selectivity with the minimum effort- positive calibration 
to any wave length between 200 and 600 meters. These 
are only a few of the many advantages offered in the 
remarkable new Crosley Trirdyn Radio Receiver. 

It was only after a year of constant experimenting, that 
our engineering department perfected this exceptional 
receiver. Thorough tests proved to us that it would out- 
perform any receiver ever before produced. But we were 
not satisfied with our own opinion. So we shipped out 
200 of these sets to experts in every part of the United 
States. Their criticisms are one and the same -"tried out 
your new Trirdyn Receiver Saturday night and logged 13 
stations, among them Cuba, New York and Omaha, be- 
tween 9 and 10 o'clock. The set was very selective. 
During the time this test was on local station KSD 
was operating and we went through them without any 
difficulty or interference whatever. The range of the local 
station was not more than three points variation in the 
dial setting." 

"Tried one of these sets out and obtained wonderful 
results. Were able to log all stations, which we heard 
very successfully. This set should go over big." "The set 
has wonderful volume and is selective" -etc. 

All Crosley regenerative sets 

are licensed under Armstrong 

U. S. Patent No. 1,113,149. 

This new Crosley triumph is called the Trirdyn because 
of its original combination of the three "R's" -Radio 
frequency amplification, Regeneration and Reflex. The 
first tube incorporates non -oscillating, non -radiating tuned 
radio frequency amplification ; the second tube, a regenera- 
tive detector is reflexed back on the first tube for one stage 
of audio -frequency amplification. Then it has a third 
tube which acts as a straight audio-frequency amplifier. It 
uses the ultra selective aperiodic antenna circuit and ex- 
ternal selector coil, which adds to its wonderful selectivity. 

The Crosley Trirdyn in range, volume and selectivity is 
the equal of any five tube receiver on the market. Greater 
volume will, of course, be obtained through the use of 
storage battery tubes, but it will function well with any 
type and can be used with either indoor or outdoor antenna. 
The opinions of many experts have convinced us that the 
Trirdyn is the best receiver ever offered the public regard- 
less of price. 

Practically every radio dealer can furnish you Crosley 
Radio Sets including not only the Trirdyn, but the Model 
51, a two tube set for only $18.50; the Model V, a single 
tube receiver at $16.00; the Model VI at $24.00; the 
Super VI at $29.00 ; the Model X -J at $55.00 and the 
Super X -J at $65.00. 

Prices west of the Rockies 10% higher than quoted above. 

Getter -Cost Less 
Radio Products 

See this new wonder at your dealers 

Crosley builds more Radio 

Receiving Sets than any other 

manufacturer in the world. 

THE CROSLEY RADIO CORPORATION 
POWEL CROSLEY, Jr., President 

Formerly The Precision Equipment Company and Crosley Manufacturing Company 

619 ALFRED STREET CINCINNATI, OHIO 

I II INIIIIIIIIIIIIIIIIIIIIIIII111 IIIII IIIIIIIIIIIIIIIilllll 1111111 Ilillllllllllillllllllllll 1111111111111111111111111111111111111111111111111111111111u1111111111111111111111111111hh111111111111111111 
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SUPER- 
PARTS , 1 

Ft REMLER [ 

á 
TUNED STAGE 

TRANSFORMER 
TYPE 

. 

REMLER 1 
;INITIOSOIATE FREQUENO, 

TRANSFORMER 
`tt TYPE 600 

Remler Type 
620 Coupling 

Unit 
Price $3.00 

Remler Type 610 
Tuned Stage Trane- 

former 
Price $5.00 

Remler Type 600 
Intermediate 

Frequency Trans- 
former 

Price $6.00 

FOR 45,000 CYCLE WORK 
Use REMLER Super -Parts Because 

Remler Radio Mfg. Co., 182 Second St., 
San Francisco, Calif. 

Gentlemen:- 
My dealer is unable to supply me with 

your new Remler Super -Parts. I wish to 
place my order with you for the following: 
8 Type 600 I F Transformers $18.00 
1 Type 610 T S Transformer 5.00 
1 Type 620 Coupling Unit 8.00 
8 Type 899 Sockets 6.00 

Total $32.00 
Enclosed find certified check or money 

order for Thirty -Two ($32.00) Dollars. 
Mail me, free of charge, Bulletin No. 

60 describing the use of these super -parts. 

same 

Address 

Send us name of your Nearest Radio Dealer 

They. are designed and built by Remler. 

The Type 600 Intermediate Frequency Transformer and the Type 610 Tuned 
Stage Transformer work with maximum efficiency at a frequency of 45,000 
cycles. Higher frequencies tend toward instability -lower frequencies may 
result in distortion. 
The Type 620 Coupling Unit has been designed to work with maximum effi- 
ciency when used with the Remler Transformers. 
Remler Super -Parts are designed to give maximum efficiency when used 
with the C -299 Tube. 
Remler Super -Parts require no stabilizer. 
Remler Super -Parts permit the use of a C Battery in the intermediate 
amplifier circuit, thus giving maximum output from the tubes. 
Remler Super -Parts have been designed to form a complete Super -Set that 
is extremely simple to operate, ultra -selective and super -sensitive. 
Write for descriptive literature on the construction and use of these famous 
Remler Super -Parts. 

Remler Radio Manufacturing Co. 
Branch 
Chicago 

Home Office 
182 Second Street 

San Francisco 

Tell them that you saw it in RADIO 

Branch 
New York 
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Licensed under Armstrong U, S. Patent No. 1,113,1 -19. 

MacMillan Listens to Honolulu 
and New Zealand "Tunes In" California 

From a little ice - bound Using 
Model 3R ThenewZenith 3R schooner- eleven degrees from / "Long - Distance" 
Receiver -Amplifier combines a speci- 
ally designed distortionless three -stage 
amplifier with the new and different 
Zenith three -circuit regenerative tuner. 

Fine vernier adjustments - in 
connection with the unique Zenith 
aperiodic or non - resonant "selector" 
primary circuit - make possible ex- 
treme selectivity. 

The new Zenith 3R has broken all 
records, even those set by its famous 
predecessors of the Zenith line. Under 
favorable conditions, satisfactory re- 
ception over distances of 2,000 to Again, from far - off New Long- Distance Radio 3,000 miles, and over, is often accom- Zealand comes a report of radio plished in full volume, using any 

reception even more startling: ordinaryloud- speaker. The Model 3R 

the North Pole -comes this 
message: 

"Am very thankful that Arctic Ex- 
ploring Ship Bowdoin is equipped 
with complete Zenith radio apparatus. 
Here at top of world, in darkness of 
great Arctic night, we have already 
listened to stations practically all over 
United States, from Europe, and even 
from far away Honolulu. Zenith has 
united the ends of the earth." 

-"MacMillan" 

TRADE MARK 

is compact, graceful in 
$ 160 "It may interest you to know that the writer last evening landed line, and built in a highly finished mahogany cabinet..... U KGO, Oakland, California, between 6:45 and 7:30 P. M. Heard his 

call four or five times distinctly, and jazz music. The music was Model 4R The new Zenith 4R "Long- Distance" Receiver - not as clear as the voice, but one could pick up the tune all right: Amplifier comprises a complete three -circuit As San Francisco is 6,300 miles from New Plymouth, and only regenerative receiver of the feed -back type. It employs the new one tube was used, we think this is a very fair performance." Zenith regenerative circuit in combination with an audion detector 
-(signed) H. Charles Collier. and three -stage audio- frequency amplifier, all in one cabinet. 

Because of the unique Zenith "selector," unusual selectivity is The sets, used by Captain MacMillan and Mr. Collier accomplished without complication of adjustment. are earlier models -since improved by the addition of The Zenith 4R may be connected directly to any loud- speaker a third stage of audio frequency. These new models, without the use of other amplification for full phonograph volume, 
described at the right, represent an achievement in and reception may be accomplished over distances of $85 radio construction not duplicated in any other set on the more than 2,000 miles 
market. A demonstration will convince you. r ZENITH RADIO CORPORATION, Write today for full particulars and name of nearest 

Dept. I -O 328 South Michigan Avenue, Chicago, Illinois dealer. 
Gentlemen : 

Please send me illustrated literature on Zenith Radio. 

Zenith Radio Corporation Name 

McCORMICK BUILDING, CHICAGO Address 

Tell them that you saw it in RADIO 
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KELLOGG RADIOS 

P c OFF /C /AL SCORE BOARD 
91I CHICAGO 0 0 0 2 1 

17 8 5T. LOUIS O I O O 

910 NEW YORK OOOO *, 
II II BROOKLYN O 2 I 1 i'I 
11 9 CINCINNATI 00 0 0 1"I 
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912 PITTSBURG O O L 

, 
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BASEBALL SCORES BY RADIO 
SAY THE RADIO BUGS 

BASEBALL fans the country over will be counting on Radio this 
year more than ever before. Most Radio fans are baseball i ans. 
Every one of them should see that his new set of Kehogg 

radio parts is ready in time for the baseball scores. 
Get the Sport records and scores quickest by Radio -build your 

set of Kellogg radio parts for dependability and economy. 
There is a certainity of satisfaction with Kellogg as shown by 

records of this equipment in use. Kellogg transformers rank among 
the best. To hear them in operation is to want them. Kellogg 
tube sockets give the utmost of service, while Kellogg switch arms 
and knobs are' in a class by themselves for quick assembly, low 
resistance and satisfying operation. 

Kellogg variable and fixed condensers, variometers and vario- 
couplers are all designed and built to give the satisfaction which the 
word Kellogg expresses in the electrical apparatus field. Kellogg 
rheostats have but one movable part. They come in six and twenty - 
five ohm resistances, easily interchangeable. They are simple, yet 
vary in control on the half turn of the resistance element. Kellogg 
DX head sets are known wherever radio is in the air. They are 
built mechanically and electrically for long service, sensitiveness, 
extreme lightness in wearing, and handling does not affect their 
tuning. They have Kellogg solid bakelite shells and are furnished 
with the Kellogg famous receiver cords of which many hundreds oi. 

thousands are in use to day in the telephone field. Kellogg radio 
parts are especially suitable in portable sets because of their strength and high 
class manufacture. They will stand rough handling as will no other radio equip- 
ment and yet have the range and afford the selectivity, in the limits of the circuits 
used, surpassed by none. 

If you don't want to bother to pick out the parts for your favorite hookup buy 
one of our Radio Kits which include all the necessary and suitable parts including 
two stages of audio amplification; you can select the tuning units, as you desire. 

This summer as never before radio will be heard in every summer resort and 
camp. See that your set is made of Kellogg radio parts. 

Specify Kellogg Radio- 

Use -Is the Test 

KELLOGG SWITCHBOARD 
FS SUPPLY COMPANY 

1066 West Adams St , CHICAGO, ILL. 

á 
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á 
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Cheer with the Galleries 
lUheiz the Delega tes Ma rch In 

This symbol 
of quality 

is your 
protection 

Radiola 
Super- Heterodyne 

is the great Radiola for the big 
events of summer broadcast. 
ing. Listen in, at your office to 
the conventions and the ball 
games. Take it everywhere. 
It needs NO ANTENNA - 
no ground -no connections 
of any kind. Has a handle to 
lift it by. Tunes in with just 
two knobs that you turn to 
marked spots on the dials. 
Tunes out powerful near sta- 
tions to get the far ones. A 
wonderful new achievement 
in the perfection of its tone - 
its sensitivity - and its su- 
preme selectivity. 
Complete with six Radiotrons 
UV -199 and Radiola Loud. 
speaker; everything ' 286 except batteries . O V 

External, rotating loop, easily 
assembled, larger than self 
contained loop in Radiola 
Super -Heterodyne, orextreme 
reception range. 
Loop A Q. 814 . `Y 

Operates On 
Dry Batteries 

Watch the radio columns 
of your newspaper for the 
big convention broadcast 

schedules. 

There are many Radiolas at many prices. 
Send for free booklet that describes them all. 

RADIO CORPORATION OF AMERICA 
Dept. 56 Address office nearest you.) 
Gentlemen: Please send me your free Radio 
Booklet. 

Name 

Address 

No "influence" needed this year for a 
gallery seat at the big political conventions! 
Get it all with a Radiola Super- Heterodyne. 

When the delegates march in -their ban- 
ners streaming; when the bands play and 
the galleries cheer - be there with the 
"Super -Het." Hear the pros and cons as 
they fight their way to a "platform" for 
you. Hear the speeches for the "favorite 
sons." The sudden stillness when the 
voice of a . great speaker rings out. The 
stamp and whistle and shrill of competi. 
tive cheering. Hear the actual nomination 
of a president. 

It used to be all for the delegates' wives 
and the "big" folks of politics. Now it's for 
everybody. Listen in. Get it all! With 
the newest Radiola. 

"There's a Radiolar every purse" 

Radio Corporation of America 
Sales Offices: 

233 Broadway, New York 10 So. La Salle St., Chicago, Ill. 433 California St., San Francisco, Cal. 

Radiola 
REG. U.S. PAT. OFF. 

Tell them that you saw it in RADIO 
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Racliotorial Comment 
WORDS are inadequate to express the general dis- 

satisfaction with the narrow viewpoint of those 

who proposed and acquiesced in the order requiring 

all amateurs to be silent from 7:00 to 10:30 p.m., local 

standard time, during the "daylight saving" period. Statis- 

tics are not available to show what proportion of the country 

is under daylight saving, but it is a safe bet that the ama- 

teurs in ninety -five per cent of the nation's area are being 

penalized so as to prevent code interference with broadcast 

reception in the other five per cent. To take an hour away 

from this great majority is so manifestly unjust and ill - 

considered that letters of protest should be sent to the radio 

supervisors in each district where there is little or no ob- 

servance of daylight saving. By this means it may be possi- 

ble to make the order applicable only to those areas where 

interference might be experienced. 

THE desire of every musician is to have more people 

interested in music. This comes from no selfish motive 

but is inspired by the generous impulse that all people 

may derive the same inspiration and joy from music as do 

the musicians. It is generally realized that, as chief among 

the fine arts, music should be increasingly established and 

recognized as an important national asset. Musicians have 

longed for and welcomed anything that would popularize 
music. 

Radio is doing this more than any medium yet devised. It 
is taking music to the masses. In the three short years since 

broadcasting was started, more new music lovers have been 

made than in the generation preceding. 
Heretofore, radio, like a wild flower, has grown without 

cultivation by the great majority of musicians. Some few 

have even regarded it as a weed and tried to eradicate it. 

But radio is too hardy and too useful a plant thus to be 

eliminated. Nothing else in history has ever taken such a 

rapid and firm hold on the public favor. Literally and 
figuratively, radio has the public ear. Whereas the public 
eye, surfeited with books, papers and moving pictures, is 

nearly saturated in its ability to transmit thought to man's 
inner consciousness, the ear offers quick and easy access to 
the mind, especially so with radio where the sound comes to 
the listener instead of the listener's going to the sound. 

Few people have yet sensed the ultimate value of radio. 
Direct evidence of this is given by recent misdirected efforts 
to distort the meaning of the copyright law so as to require 
payment for the broadcasting of copyrighted music. But 

this month the United States Circuit Court in New York 
ruled that the rendition of a selection by radio is not a "pub- 
lic performance for profit" and consequently dismissed a suit 
brought on this account. 

Already the church, the school and other far -seeing insti- 
tutions have recognized the value of radio as a medium for 
universal education and it is to be hoped that the musicians 
will do likewise. 

THE closed season for long distance radio reception is 

now on. So do not be disappointed if that superlative 
new receiver does not bring in the stations a thousand 

miles away every night in the week, or if that superfine old 

set does not perform as valiantly as of yore. When winter 
comes, your DX records will pick up again. 

Why this is so, no one has yet definitely and conclusively 
proven. It may be that the summer foliage absorbs more of 
the radiations. It may be that the longer daylight hours of 

summer more completely ionize the atmosphere and thus 
block the radiations, as is apparently the cause for better 
night than daytime reception in winter as well as in sum- 
mer. It may be that the summer heat has some similar effect. 

It may be any or all of these causes. But, irrespective of 

what the theory may be, the fact remains that the carrier 
wave from a transmitting station attenuates or dies away 
more quickly during the summer than the winter months. 

Although it is thus the closed season for DX fishing, it is 

the open season for local reception. The summer of 1924 is 

to be the greatest radio summer since broadcasting was 

started. More powerful transmitting stations and more 

sensitive receivers have been developed so that there is no 

portion of the country which is not served by at least one 

good station. 
The programs show an even greater improvement, so that 

the listener often suffers a distinct loss if some of them are 
missed. Many will have an opportunity to hear the broad- 
cast proceedings of the great political conventions at New 
York and Cleveland during June and thus be in direct con- 

tact with history in the making. These will be followed by 

the election campaigns, where radio will play an epoch - 

making part. 
Another factor of comparatively recent development is the 

portable set that can be carried during a vacation trip. Many 
people that heretofore have left their radio at home because 

of its unwieldiness and weight can now have an added enjoy- 
ment at their temporary summer quarters. Radio gives an 

even added pleasure in the great outdoors. 
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Music on the Brain 
By Arthur S. Garbett 

Carrying forward from the last issue his definition of music as a gateway to the mind, 
the author now treats of its effects in stimulating thought, imagination and emotion. 
In July he will analyze what kinds of music the public wants. As this series represents 
a radical departure in editorial policy, the editor will appreciate a statement of the 
reader's reaction. Do you want more of it? 

LAST month, for the benefit of the 
listener -in entering the world of 

music for the first time by way of the 
loud speaker, we considered music in 
terms of radio. We found that music 
consists of two kinds of motion : sound - 
waves, or vibratory motions of the air, 
and time -divisions, rhythmic -pulse or 
"beat." Furthermore, by . regarding the 
soloist or orchestra as the "transmitter" 
and the listener -in as the "receiver," we 
found that the latter is equipped with 
two distinct circuits or hook -ups appro- 
priate to these two forms of motion ; his 
ears take in the sounds (melodies, 
chords), and his motor- faculties or 
rhythmic- sense, which is spread over his 
whole body, take in the rhythmic- beats. 
In short, there are two musical gate- 
ways to the brain--ears and motor - 
faculties. 

Either of these gateways, like radio - 
receivers, can be tuned to a fine degree 
of receptiveness, so that, with a little 
practice, a high degree of musical dis- 
crimination can be gained by them 
alone: the ear can readily be taught to 
discriminate between sounds, so that we 
soon leave the pretty tinkles of the jazz - 
band for something better. Our motor - 
faculties, which respond eagerly at first 
to the strong pulse of ragtime and the 
rigidity of the tom -tom beat on which 
jazz is founded, soon yearn for some- 
thing less rigid and more flexible, the 
sort of rhythm that speeds up or slows 
down gracefully and is known to us 
girls in the Friday Music Club as tempo 
rubato. ( Pronounce to rhyme with 
tomato, as in England, please, not 
potato.) 

But these gateways are only -gate- 
ways. They lead to the brain. What 
goes on in the brain when the music 
gets there? 

The human brain is two things: a 
Bearing -house and a storehouse. As a 
clearing -house it is responsible for our 
conscious acts ; as a storehouse it is 
responsible for our sub -conscious dreams, 
memories and desires -a bewildering 
jumble involving such functions as 
memory, imagination, emotions, reason- 
ing power, and so forth, the sum total of 
which, varying infinitely in the indi- 
vidual, give us each our own identity, 
personality -call it "soul" if you like. 

The brain is also, in terms of elec- 
tricity, a "central": the headquarters of 
a complicated wiring- system called 
nerves supplied with current from the 

infinite number of cells we call our 
body. So long as these cells work to- 
gether as a complete organism we live; 
when the organization disintegrates, we 
die. As the . biologists say, a human 
being, whatever else he is, is an electro- 
chemical transformer of energy. 

Electro-responsive nerves, a brain 
which is both clearing- house and store - 
house -a Man. All right. Let's go. 

Music is one of the most powerful 
brain -stimulants known. It does more 
than affect our brain through the nerve - 
system. Some years ago, the British 
war office, wishing to cut down expenses, 
experimented to see if it could eliminate 
regimental bands. It was found that 
under the stimulus of music troops could 
march at a steady three -and -a- half. miles 
an hour over a long period, and arrive 
less tired than without music. Without 
music, they dropped to three miles an 
hour and were sooner fagged out. Bands 
remained. 

Music, in fact, because of its rhythmic 
impulse, mechanically affects the heart 
action, either speeding it up slightly or 
retarding it, much as drugs do, but with- 
out the evil after -effects. By its rhythm 
alone it can rouse us or soothe us. Its 
action, however, is a little uncertain, 
owing to incalculable emotional re- 
sponses. "Music is the language of the 
emotions." David played before Saul, 
and Saul was soothed. David played 
once too often and Saul threw a javelin 
at him! 

Anyway, the blood flowing through 
the arteries reaches the brain, stimulat- 
ing it, feeding it, eliminating the poisons, 
and producing an astonishing effect 
known to psychologists as the "Free As- 
sociation of Ideas." David's music 
reached some hidden spring in the re- 
cesses of Saul's subconscious, made him 
think of something that possibly had 
nothing whatever to do with David or 
his harp, and -lost his temper. 

There is another way of approach to 
this subject more directly interesting to 
radio enthusiasts. These nerves of ours, 
whether electric or not, behave exactly 
as if they were. Whenever they are 
highly charged, or "over- loaded," there 
is just what you'd expect: inductance. 
A leaping across from one set of nerves 
to another. 

The most common form this induc- 
tance of the brain takes is to affect the 
optic nerve, so that the listener -in, under 
the stimulus of music, sees "mental- 

pictures." It is quite common. Psycho- 
logical investigators have proven their 
existence by experiment on students over 
and over again. The optic -nerve is thus 
affected because we use our eyes far more 
than any other of our five sense -organs, 
and it is therefore unusually responsive. 

Sounds also can be conjured up in the 
brain, a faculty known as "tonal 
imagery." By this means, Beethoven, 
one of the world's greatest composers, 
was able to write better music after he 
went deaf in early middle age than be 
did before. And wonder of wonders! 
He gave the world not only new 
rhythms, new "forms" of music, but new 
sounds as well -new and untrIed chord - 
combinations, new combinations of or- 
chestral instruments of incredible loveli- 
ness. And this gigantic genius died dur- 
ing a thunderstorm, shaking his fists, 
lamenting that he must leave the earth 
just as he was "beginning" to enter new 
worlds of tonal beauty ! Few listeners - 
in, however, have the gift of "tonal 
imagery," though it is easily developed ; 

nor have they need of it unless they 
aspire to be composers. 

But mental "pictures" of forms and 
colors we almost all have, and they are 
a tremendous boon to us because they 
consist fundamentally of things we have 
seen, read about, or experienced in some 
way. If listening -in to radio music 
meant no more than tapping our buried - 
treasures of memory, that alone would 
be a tremendous thing. 

But along with that is another gift. 
Memory is closely allied to Imagination. 
Out of our experiences, out of the things 
we have seen, we can construct. things 
that nobody has seen -strange images of 
things unknown. Thus the Greeks, hav- 
ing seen a man and a horse, could 
"imagine" a centaur which was both. 
Thus Dante, having read his Virgil and 
"imagined" the regions of Pluto as the 
older poet described them (he in turn 
inspired by the Homeric legends) could 
"imagine" into existence, a vivid, extra- 
ordinarily detailed vision of Purgatory. 
Thus any painter or sculptor projects 
his inspiration. First the "visual image" 
dimly perceived in the mind ; then the 
concrete poem, painting or sculptuary. 

Memory, Imagination, Invention - 
how closely allied they are ! And music, 
reaching the brain through nerves and 
arteries, setting up powerful inductances 
in the subconscious, awakening memories 
of past experiences and imaginative 
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dreams, is their most powerful stimulant. 
Many great inventors have been music 
lovers. Herschel, the astronomer, was a 

violinist, and gave music lessons for a 
living at the start. Einstein is a pro- 
found music -lover - and knows the 
technique of it. Oliver Lodge never 
misses a Birmingham symphony concert 
(or didn't when the writer attended 
them). Edison likes music. Do you 
know that Marconi himself is a pianist ? 

The writer first studied radio under a 
man who was with Marconi when the 
latter was experimenting on a little yawl 
in the English Channel. Marconi had 
a piano aboard the tiny vessel and played 
it at all hours. Perhaps it so stimulated 
his imagination that to that piano we 
owe radio itself ! 

Any radio enthusiast listening -in, 
more than half indifferent to the music 
he hears, may yet be so stimulated by it 
that he invents a new hook -up and 
"gets" a bigger distance than ever! 

Music not only stimulates memory, 
imagination, invention, and indeed all 
our mental faculties, but also the emo- 
tions attendant. It arouses through the 
association of ideas poignant emotions 
not connected with the music itself. The 
musical stimulus, acting upon the nerves, 
heart and brain, stirs up powerful 
"memory- pictures" bringing up past 

events in our lives, and a resurgence of 
appropriate emotional feelings. Music 
is the key to these cherished memory - 
associations which lie dormant in the 
subconscious -useless -unless some pow- 
erful stimulus such as music brings them 
forth and we "live again." 

What with phonographs, radio, and 
music from other greatly increased 
sources, we live in a musical age, and our 
lives, the lives of our children, are going 
to be immeasurably the richer for it. 
About the songs we hear now will 
cluster memories, destined to be roused 
again in years to come when those songs 
are reheard. These memories and 
emotional experiences of today will re- 
turn powerfully, vividly, but mellowed 
by time and intervening experiences. 

In closing, the writer ventures on 
prophecy. In a little while, when "the 
tumult and the shouting dies," and we 
care less for radio equipment than for 
what radio brings, we shall cherish it for 
music's sake -for the powerful rein- 
vigoration of song and dance in their 
action upon heart, nerves and brain ; and 
for the restoration of past experiences 
through the rousing of incredibly sweet 
memories and emotions. Thus we may 
expect, through radio -music, a genera- 
tion more mentally and physically alert, 
more emotionally responsive, capable of 
making a "better world." 

i1 

COPYRIGHTED MUSIC 
Holding that the present copyright 

statute does not cover the broadcasting 
by radio of copyrighted music, Judge 
Smith Hickenlooper, in the United 
States District Court, dismissed a suit 
filed by Jerome H. Remick & Company, 
Inc., New York City, publishers, against 
The Crosley Radio Corporation, in 
which the plaintiffs attempted to com- 
pel the Crosley Corporation to pay a 
special tax for permission to play copy- 
righted music. The high point in the 
opinion handed down by Judge Hicken- 
looper is the holding that the broadcast- 
ing of a rendition of a copyrighted musi- 
cal composition is not a "public per- 
formance for profit" within the meaning 
of the music copyright law, for the reason 
that to constitute a public performance 
in the sense Congress intended the words 
it is essential that there be an assem- 
blage of persons congregated at the place 
of amusement for the purpose of hearing 
that which transpires there. 

All this talk about the harmful effects 
of tube capacity in high- frequency cir- 
cuits suggested the idea that said ca- 
pacity might be made useful as a grid 
condenser. Merely use the grid and 
plate terminals of a burned -out tube in 
place of a grid condenser. It works. 

fl portable radio set brings the world to the summer camp. 
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Radio in the Automobile 
The writer 
automobile 
Suggestions 

By Paul Oard 
tells how a single- circuit receiver may be made a permanent part of an 
without in any way detracting from the appearance of the machine. 
are given for receiver construction if one is not otherwise available. 

THE belief that a comparatively 
large and clumsy antenna supported 

from masts which must be attached to 
the car, and a radio receiving instrument 
of complicated design and operation are 
necessary has done much toward pre- 
venting the enjoyment that may be de- 
rived from the proper application of 
radio to the automobile. As a matter 
of fact, neither is necessary for com- 
paratively long distance reception of 
broadcast programs. The standard sin- 
gle- circuit receiver may be applied to 
automobile reception, making use of 
very limited antenna, with results that 
will prove astonishing to those who have 
not before experimented with this form 
of reception. 

Using a standard form of single -cir- 
cuit receiver, and with an antenna made 
up of a single cable placed in the top of 
the car, the writer has during the night 
hours worked broadcasting stations up 
to 500 miles with very satisfactory re- 
sults, with the car in motion. With the 
car stopped, distances up to 800 miles 
have been attained without difficulty, 
and with very satisfactory results from 
a reception standpoint. No counter- 
poise connection need be made to the 
frame of the car, as is popularly sup- 
posed, and this factor permits reception 
with the car in motion. As a great 
many cars have the ignition system 
grounded to the frame, the firing of 
the spark plugs are reproduced in the 
headset, ofttimes with sufficient strength 
to paralyze the detector tube, if the re- 
ceiver is connected to the frame, while 
without this connection no difficulty is 
experienced from the motor while it is 
running. Therefore, the fact that the 
single- circuit receiver functions effi- 
ciently without ground or counterpoise 
connections lends itself to the purpose 
admirably. 

The first need is a suitable antenna. 
Standard antenna cable, usually of seven 
strands of phosphor bronze, is best suited 
for the purpose, as it is flexible, and may 
at the same time be kept taut. Enough 
cable is used to completely encircle the 
top of the car once, being supported by 
"door stops" 2/ in. long and provided 
with a wood screw at one end. The op- 
posite end is provided with a small soft 
rubber cap, which may be removed. 
This end has a groove to hold the cap, 
and this groove is utilized to hold the 
antenna. These door stops may be ob- 
tained in either brass or nickel finish as 
desired. The nickel finish, in combina- 
tion with tinned antenna wire, makes 
a neat combination. 

If the car is an enclosed one, four 
points are carefully spotted in the cor- 
ner posts of the car, and a small hole 
drilled into each one to receive the screw 
of the antenna support. If the car is 
an open one, the bows of the top are 
utilized. It is advisable to insert a 
thin washer of the same diameter as the 
base of the stop, between the base and 
the top fabric, so that, in being screwed 
down, the turning of the base will not 
catch and rip the fabric. 

--+s To Hopewell Iasv/a/or 

vLRp1.pilll1U11'L, wa.f`iei- 

Details of Antenna Support 

Four Hopewell insulators, a strip of 
bakelite or fibre 3 in. long by / in. 
wide with a hole large enough to receive 
the antenna cable in each end, and two 
springs, about 3 in. long, and / -in. 
diameter make up the balance of the an- 
tenna equipment. The insulators are 
wired directly to the front supports and 
to the springs, which are in turn wired 
to the back supports. The cable is then 
fastened to the i n s u l at ors, being 
stretched taut, and the two ends fastened 
to the fibre strip, in the center of the 
front of the car. The springs tend to 
take care of any flexing of the top of the 
car. If the job has been done with 

i 

care, the installation will not detract 
from the appearance of the finest car. 

If the operator has a single- circuit 
receiver, he is ready for reception. All 
that remains is to attach a short length 
of flexible cable with two spring clips 
on the ends to allow of ready connec- 
tion. If one does not possess dry cell 
tubes, it is better that a separate stor- 
age battery be carried rather than to 
attempt to use the one in the car, as the 
same annoyance will result from the 
firing of the ignition system as if a coun- 
terpoise ground is used. 

Local stations should be selected at 
first. It will be found that the instru- 
ment will tune exceedingly sharp on the 
small antenna, and also that capacity 
effects from the hands will be more 
noticeable than usual. The operator 
should bear one caution in mind -while 
operating the receiver with the car in 
motion, and with the headset strapped 
over the ears, outside sounds are cut off 
to a great extent, and this should be 
taken into consideration when working 
in traffic or on crowded roads. If the 
instrument is a two -stage one, a loud- 
speaker may be installed in the car, this 
being particularly adaptable to the en- 
closed models. 

So far, the writer has specified the 
use of standard equipment for the reason 
that the majority already possess such. 
There are, however, many who will 
want to construct special receivers for 
the express purpose of application to 
the automobile, and a few hints are 
given here with this in view. 

The vario- coupler primary is made up 
on a cardboard tube 3% in. in diameter 
by 23/4 in. long. Starting the winding / in. from the end, the tube is wound 
to the opposite end with No. 30 S.C.C. 
The first tap, starting from the end 
which is not wound, is taken off at 40 
turns. The balance of the winding is 
tapped off at approximately 20 turns 

Continued on page 56 

DETE(TOR 

Circuit Diagram for Compact Single- Circuit Receiver Without Ground Connection 
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Transmission and Types of Radio waves 
By C. M. Jansky, Jr. 

This, the second of the series of Prof. Jansky's Lectures on Radio Communication, 
explains the physical meaning of wavelength and its dependence upon the circuit 
characteristics of the transmitter. Damped and undamped waves are discussed and the 
meaning of side bands made clear. The article is concluded with an explanation of 
the assignment of wavelengths to Class B stations. 

RADIO communication is carried on 
by the aid of electromagnetic waves 

ranging in wavelength from 100 to 
24,000 meters which are generated by 
frequencies ranging from 3,000,000 to 
12,500 cycles per second. These waves 
are identical in character with the waves 
which produce the sensation of light 
except that they are much longer. They 
are generally produced by connecting a 
source of high- frequency current to an 
antenna from which they are radiated. 

An open antenna or aerial is a system 
of elevated wires suspended above the 
earth, or a similar series of wires called 
a counterpoise. For the purposes of 
analysis, an aerial, with its counterpoise 
or ground, may be considered as a con- 
denser with its plates far apart. The 
aerial also has some inductance and 
some resistance. 

If we connect in series with an an- 
tenna a device for producing high -fre- 
quency alternating currents we will have 
high- frequency currents running in and 
out of the antenna as they would in and 
out of the plates of a condenser. These 
high- frequency currents in the down 
leads of the antenna produce electro- 
magnetic or radio waves which travel 
out in all directions with a definite velo- 
city . of 186,000 miles, or 300,000,000 
meters, per second. 

As these waves are produced by the 
high- frequency currents there is a defi- 
nite relationship between the frequency 
of the current in the antenna and the 
wavelength of the electromagnetic wave. 
We may find this as follows. Suppose 
a stick of wood loaded with lead on one 
end is dropped into a pool of water. 
The stick will rise and sink in the pool 
with a definite period in seconds T and 
a definite frequency per second f. The 
oscillating stick will send out water 
waves in all directions as shown by 
Fig. 21. 

The distance between crests or be- 
tween troughs in a wave motion is called 
one wavelength and is usually indicated 
by the Greek letter X. The time it 

takes the stick to sink in the pond and 
rise again to its maximum height is the 
time of one period T. During this time 
the previous crest will have travelled 
out a distance X as shown by Fig. 21. 
As distance is equal to the product of 
velocity and time, the wavelength X 

equals the velocity y of the wave multi- 
plied by the period T. In algebra X _ 
v T. 

Since the frequency of the oscillations 
of the stick is the reciprocal of the period 
of the oscillations 

velocity of the wave 
wavelength- = 

frequency produced by 
the generating device 

orX= 

per second) equals 300,000,000 divided 
by wavelength in meters. 

Types of Radio Waves 
LET us briefly consider the type of 

wave received from two separate 
types of radio transmitters, damped 
wave or spark radio telegraph trans- 
mitters and radio telephone transmitters. 
Fig. 22 shows the circuit for a damped 
wave spark transmitter. The trans- 
former T delivers a charge to the con- 
denser C at high voltage. This con- 
denser is periodically discharged through 
the inductance L1 as the rotating points 
of the gap G pass close to the stationary 

Fig. 22. Damped Wave Transmitting Set 

As y = 300,000,000 for electromag- 
netic waves, X = 300,000,000 / fre- 
quency of electric current producing 
wave. 

We have seen that a circuit containing 
resistance, inductance and capacitance 
in series is resonant to a frequency f = 

1 

2 7r l L C if the inductance L is in 
henries and the capacitance C is in farads. 

By substituting the value of f when L 
is in microhenries and C in microfarads 
in the equation for X we get X = 
1.884 .I L C, thus expressing the wave- 
length in terms of the inductance and 
the capacitance. Furthermore, wave- 
length equals 300,000,000 divided by cy- 
cles per second and frequency (cycles 

Air 

-J 

Fig. 21. Water Wave Produced by Moving Stick 

electrodes. Such a discharge of a con- 
denser through an inductance is oscil- 
latory and at a frequency approximately 

equal to f = 1 . The second - 
27r.JL1C1 

ary high- frequency circuit composed of 
the aerial and L2 is tuned to resonance 
with the frequency generated by the 
primary circuit and consequently we 
have the secondary high- frequency cur- 
rent passing in and out of the aerial. As 
this current is produced by the periodic 
oscillatory discharge of a condenser 
through an inductance, a graph of it 
will look like Fig. 23. The frequency 
determined by the L and C of the pri- 
mary circuit is called the radio -fre- 
quency. The frequency determined by 
the speed of rotation of the gap is called 
the group frequency. The radio -fre- 
quency may be 1,000,000 cycles per 
second. The audio -frequency will 
probably be about 1000 cycles per 
second. 

Signals as they are received from a 
radio telephone set are entirely different 
in character from those received from a 
spark damped wave telegraph transmit- 
ter. The circuits used in radio telephone 
transmitting sets will be discussed in a 
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later article after we have discussed the 
theory and operation of the three elec- 
trode electron or vacuum tube in vari- 
ous circuits. An understanding of the 
nature of the wave radiated from a radio 
telephone station is essential, however, 
if we are to understand the principles 
entering into the detection of these 
waves by crystal and vacuum tube de- 
tectors. 

J 

Tim 

Radio 
x-rP97/e /76 f/ 

Fig. 23. Graph of Antenna 

practice the character of the modulating 
frequency is much more complex, as it 
may contain any or all frequencies be- 
tween 20 and 10,000 cycles per second. 
For the purpose of analysis, therefore, 
we often graph the current curve for a 
single modulating frequency.. 

Let us analyze the graph shown in 
Fig. 24. The radio-frequency, 1,000,000 
cycles, corresponds to a 300 -meter wave. 

J 

Grove Fregvercy 
Current from Damped Wave Transmitting Set 

Speech may be considered as composed 
of sound waves produced by vibrating 
sources which generate frequencies rang- 
ing from 200 to 2000 cycles per second. 
Music may contain waves from sources 
whose frequency varies from 20 to 
10,000 cycles per second. When speech 
or music is carried over telephone wires 
electrically, electric currents of these fre- 
quencies are present. When speech or 
music is transmitted by radio telephony, 
the variations in amplitude of the high - 
frequency source correspond to these fre- 
quencies. 

The transmission of radio telephone 
speech, therefore, requires (1) the pro- 
duction of radio -frequency energy of 
constant amplitude, (2) the variation of 
the amplitude of this energy to 
correspond to the modulations of 
the human voice, (3) the radi- 
ation of this modulated energy from a 
radio telephone station in the form of 
electromagnetic waves. The process of 
varying the amplitude of the current 
from a radio- frequency generator to cor- 
respond to the modulations of the human 
voice is called modulation. This process 
requires that the energy of the human 
voice be converted from sound waves to 
electric currents, which currents are 
amplified until they are of sufficient mag- 
nitude fòr the purpose. 

The output current from a radio tele- 
phone station when no modulation is 
taking place plotted as a function of 
time would look like (a) of Fig. 24. 
The output, after being modulated by 
one frequency out of the possible num- 
ber between 20 and 10,000, would look 
like (b) of Fig. 24. The frequency of 
the radio current of (a) is of the order 
of 1,000,000 cycles per second. The 
frequency of the modulating component 
as shown by the dotted lines of (b) 
Fig. 24, might be, for instance, 1000 
cycles per second. The radio or carrier 
frequency, as it may therefore be called, 
is approximately 1000 times higher than 
the modulating frequency. In actual 

The frequency shown in (b) is the same 
except for a modulating frequency 
1000 cycles. For the benefit of those 
who have had trigonometry we will ex- 
press (a) by the equation i = R sin 
2 it fR t, in which i is the antenna cur- 
rent, R is the amplitude factor, f is the 
radio -frequency and t is time expressed 
in seconds. The modulating frequency 
we will express as A sin 2 7r fA t. 

The mathematical expression for (b), 
which is a radio- frequency f R modulated 
by an audio- frequency f A, is 

i= (R sin 27r fi, t) (sin 27r fkt) 
= R sin 2 7r f ,; t -{- A sin 2 7r f,At 

sin 27rfRt 
The second term may be expanded by 
trigonometry and we have the final 
equation : 

1 = R sin 2 ir f R 

(1) 

cos 2 7r (IR A) t 

(2) 

A 
2 

t 

-- 2 cos 2 7r (f R- f,) t 

(3) 
This equation expresses the following 
important factor: A high or radio - 
frequency modulated by a lower audio - 
frequency results in an antenna current 
which consists of three components: 
(1) A carrier frequency f R, (2) A fre- 
quency higher than the carrier equal to 
(fR+ fA), (3) A frequency lower than 
the carrier equal to (f R - f ). 

f 

L 
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Those who have studied trigonometry 
wi1l have no trouble in understanding 
the truth of the above statement. Those 
who have not Avill have to assume its 
correctness, as I know of no other 
method of proving it. This derivation 
is concrete evidence of the value of 
mathematics as an aid to the study of 
radio circuits and the principle of radio 
communication. 

The sounds of the human voice and 
musical instruments are largely pro- 
duced by frequencies which range from 
20 to 10,000 cycles per second. In 
actual practice all frequencies between 
these limits are present in the micro- 
phone circuit of a broadcasting station. 
The radio wave, therefore, is composed 
not of a carrier and two side frequen- 
cies, but of a carrier and two side bands. 
The upper side band extending from 20 
cycles above the carrier to 10,000 cycles 
above, the lower band extending from 
20 cycles below the carrier to 10,000 
cycles below. Practically, a transmitting 

. station operated with modulating fre- 
quencies as high as 10,000 cycles occu- 
pies a frequency band which extends 
10,000 cycles below the carrier and 
10,000 cycles above. The width of the 
band in cycles is, therefore, twice the 
highest modulating frequency, or, in 
this case, 20,000 cycles. 

Let us calculate the width of this 
band in meters at 1,000,000 cycles, that 
is 300 meters. Using the formula 
already developed, we find that the 
upper side band will extend to a fre- 
quency of 1,010,000 cycles, which the 
formula shows to be a wavelength of 
297 meters. The lower side band ex- 
tends to 99,000 cycles or 303 meters. 
The band occupied by a radio phone 
station whose modulating frequency 
extends as high as 10,000 cycles is, 
therefore, 20,000 cycles wide, which is 
6 meters wide at 300 meters. 

If we assume the same station oper- 
ating at 3000 meters or 100,000 cycles, 
the upper band extends up to 110,000 
cycles or 2700 meters approximately and 
the lower band extends down to 90,000 
cycles or approximately 3300 meters. 
At 3000 meters the band is still 20,000 
cycles wide, but the width in meters is 
600. The width of band occupied by a 
radio telephone station in the ether meas- 
ured in cycles per second is always the 
same, but the width in meters depends 
upon the wavelength of the carrier. 

Continued on Page 53 

b 
Fig. 21. Radio -Frequency Current Modulated by a Low Frequency Sine Wave 
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Mechanical High Frequency Generators 
By Samuel G. McMeen 

For the experimenter here are some interesting suggestions which have a practical 
application. These simple devices give small scale results closely approximating those 
secured from the most elaborate machines. 

FOR the amateur who likes to explore 
all the odd corners of his art, the 

mechanical production of various fre- 
quencies has something to commend it. 
The three generators here described are 
of the mechanical type. That first 
treated has something in common with 
the generators developed by Alexander - 
son and used in trans -Atlantic radio 
telegraphy. 

To make such a device, select a 
toothed cutter or saw with a goodly 
supply of teeth ; the more teeth the bet- 
ter. The saw is to be mounted so as to 
be driven at different high speeds by 
means of a conical and a cylindrical pul- 
ley. As noted in Fig. 1, the conical 

Dr. ver Oriea 

The separation between the perma- 
nent bar magnet and the saw should be 
as small as clearance will permit. It is 

simple to p r o v i d e a screw -actuated 
'method of controlling this separation. 
In our own arrangement of the device 
we have used a plan identical with the 
sliderest on a precision lathe, in which 
sidewise motion and fore -and -aft motion 
both are possible,,making the adjustment 
very simple. 

With this set -up, and with the belt at 
the large end of the coned pulley, and 
with a saw having 400 teeth, the teeth 
will pass the end of the . permanent 
magnet at the rate of 36,000 per second. 
This is well above the power of the 
human ear to detect pitch, if the result- 
ing current should be passed to a tele- 
phone. If the small end of the coned 
pulley is 2 in., as assumed, there will be 

Bait 

10111 

-A+ -B t At -B 
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Fig. 1. Variable Frequency Generator 

pulley is the driving and the cylindrical 
pulley is the driven element. The driv- 
ing pulley may be on the extension of a 
motor shaft, or may be mounted between 
bearings and driven by a further belt, 
not shown, from a pulley on the motor 
shaft. 

In either case, the position of the belt 
between the two 'long pulleys will 
govern the ratio of speed- increase. If 
the belt be shifted to the large end of 
the coned pulley and the diameter there 
is 6 in., and if the diameter of the cylin- 
drical pulley is 2 in., the ratio of speeds 
will be three to one. Thus, if the coned 
pulley is driven directly by the motor, 
and the latter has a speed of 1800 per 
minute, the cylindrical pulley and the 
saw will run at 5400 per minute. This 
is not an exçessive speed, being within 
safe limits for small saws. 

Mounted with one end close to the 
saw is a permanent magnet about 5 in. 
long, having a coil wound on one end as 
in the earliest type of telephone receiver. 
The end of the magnet presented to the 
saw shall be made wedge- shaped, so as 
to be about the width of one tooth of the 
saw. This coil may well have many 
turns of fine wire. Its purpose is to be 
the portion of the circuit in which the 
high- frequency currents are generated. 

Output 

P0f- rnryrw.7t maanet 
with Vacuum Tube A in pli fication 

12,000 cycles per second in the output 
of the little coil, which would give an 
audible, though high, pitch if passed to 
a telephone receiver. 

In this way both the audible and in- 
audible ranges are made accessible, and 
in the latter range there is the ability to 
cause the energy to radiate if desired. 

But naturally the total amount of 
current issuing from the coil on the 
permanent magnet is exceedingly little. 
Its order of minuteness is almost com- 
parable to the amount of energy that 
reaches one's antenna from a distant 
transmitting station. But, happily, this 
minute high- frequency current lends it- 
self to amplification in just the same 
way as the receiving set amplifies what 
the antenna listens for. 

The amplification arrangement is 
shown in Fig. 1, wherein the leads from 
the coil pass to the grid and filament 
respectively of the first tube, and where- 
in also the arrangement of tubes with 
relation to each other is the same as in 
any one -step amplifier with a detector. 
The results will be good whether the 
first tube be a detector or an amplifier, 
as amplification comes about in both 
cases. 

For the sake of making the drawing 
clearer, the two batteries are shown 

separately for the two tubes, but in prac- 
tice only one A and one B battery would 
be used. Let us say also that the use 
of more than two tubes is entirely per- 
missible if larger output is wished. 
There is no problem of preventing dis- 
tortion, as the machine is dealing with 
but one frequency at a time. 

For many purposes a high- frequency 
pulsating current will do as well as a 
true alternating current. In such a case, 
the output of the last tube may be taken 
for use direct from the plate of that 
tube. If a true alternating current is 
desired, then one follows the drawing 
and draws the output from the second- 
ary winding of the last audio -frequency 
transformer. 

Operated within the audible . range, 
the arrangement coupled to a loud 
speaker is a noise -making machine of the 
first order, and compares favorably with 
a steam siren. By starting the motor 
from rest with the tubes and loud speak- 
er connected, a tone of increasing pitch 
and volume results. If, at the time of 
such a test, the belt is at the large end 
of the coned pulley, the pitch will go on 
out of the audible range, perhaps passing 
through a short period of hissing and 
then reaching silence. 

With 400 teeth in the saw one has 
a range of from 12,000 to 36,000 cycles 
per second in the output, corresponding 
to wavelengths of from 25;000 down to 
8,333. Naturally these wavelengths 
will radiate, being of the usual propor- 
tions used in long wave working. But 
there is an interesting field of research 
in the smaller frequencies, for, as Mr. 
Champreaux has said, "The long waves 
do radiate," and it is with rather long 
waves one has to deal when the fre- 
quencies get down into the realm of 
audition. 

For radio telegraphic use, the ar- 
rangement may have the key inserted in 
the lead from the magnet coil to the 
grid, breaking the input at that point. 
For radio telephonic use, the magnet 
may be provided with an auxiliary ab- 
sorption coil of one or two turns wound 
directly adjacent to the alternating 
winding, and having across the termi- 
nals of the auxiliary winding a micro- 
phone. A varying part of the output of 
the main coil will thus be absorbed 
while speech is going on, and the result 
will be a varied output at the end of 
the string of amplifying tubes. The re- 
lation of the two coils and the magnet 
is shown in Fig. 4. 

By making the rotational speed 
proper, any desired frequency below the 
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maximum can be had from the device 
just described, but a simpler form may 
be desired, in which case the arrange- 
ment shown in Fig. 2 can be made. It 

Fig. 2. Voice- Frequency Generator, 800 to 
1000 Cycles per Second 

has no rotating parts, its only moving 
part being a flat strip of steel acting as 
a reed. This reed bears against a granu- 
lar carbon button of the type used in a 
microphone, and agitates the contents. 
The carbon button is connected in series 
with a battery and an electromagnet 
with a soft iron core. Thus the action 
is continuous as long as the connections 
remain as described and the source of 
current holds out. By taking a tap 

Output 

- Carbon 
butfoh 

Fig. 3. Tuning Fork Generator 

from each side of the electromagnet 
winding, pulsating current can be had 
of the pitch of the reed, and this may 
be made alternating by passing it 
through an audio-frequency trans- 
former. 

Such a device will not produce cur- 
rents above the limit of human hearing, 
but is useful for investigations in the 
realm of human speech and music. For 
the former the frequency should be in 
the neighborhood of 800 cycles per 
second. Any desired frequency may be 
made with the device by changing reeds 
and testing them against tuning forks 
of known pitches. Minor adjustments 
of pitch are made by moving the reed in 

its block so as to change its free length. 
The output of this simple generator 

has a usefulness as a substitute for a 
buzzer tone in modulating radio tele- 
graph sending. Its tone is pure and 
often there is an advantage in that 
quality. 

To grid 
To filament 

Fig. 4. Radiophone Transmission from a 
Mechanical Generator 

The third type of generator is that 
shown in Fig. 3. Here the moving ele- 
ment is an actual tuning fork, of fixed 
pitch, and the driving coil is placed be- 
tween the limbs of the fork near the 
end. The microphone button is at- 
tached to the base of the fork, where it 
will get the influence of the vibration 
but will not load either limb of the 
fork and so destroy its natural fre- 
quency. In other respects the device is 
like that of Fig. 2. 

SUPPLYING THE OBVIOUS 
By DR. A. E. BANKS 

Although the text of most of the tech- 
nical and semi -technical contributions on 
radio is definite and explicit, certain 
omissions or ambiguities do occur, 
especially in the accompanying diagrams. 
Many of these omissions are intentional 
as they are unnecessary to anyone able 
to read the article intelligently. 

For instance when the neutrodyne was 
introduced Roy K. Freeman offered an 
alternative for Hazeltine's "neutrodons" 
in a coil which performed inductively 
the functions of Hazeltine's neutralizing 
capacity. Mr. Freeman was inter- 
viewed by the press and his circuit pub- 
lished. The "telephones" were not 
shown in the circuit and the postman 
labored under the burden of a never 
ending stream of queries as to where 
the telephones should go. Now is it 
not obvious that one would hestitate to 
put the phones in the filament circuit or 
in the grid circuit, in the antenna, or in 
the ground? Where could they go but 
one place ? The diagram submitted was 
a basic one, descriptive of a circuit and 
Mr. Freeman took it for granted that 
the headset would be introduced into 
the B battery circuit. 

In looking over the circuits published 
in RADIO many details which are ob- 
vious are found to be omitted in circuit 
reproduction. Grid condensers are 
shown and no values assigned. A grid 
leak appears yet it is not stated what 
value is used. Of course occasionally 
an incorrection is printed through the 
author inadvertently submitting an in- 
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correct diagram or some other reason. 
In cases like this, magazines, as a rule, 
correct the circuit in the next issue. 

The writer offered an article recently 
in these columns on a high capacity 
non -puncturing condenser for use with 
C. W. There have been letters from 
all parts of this continent, some enthu- 
sing, some complaining of scabs and 
other detritus on the aluminum pans, 
but most of them stating that the plates 
which the pans constituted would not 
"form," and that the condenser was use- 
less, asking for further information. Of 
these letters received ninety per cent of 
them were not accompanied by return 
postage (which no doubt was an over- 
sight) . 

Now in the case of this condenser, 
water was one of the important ingredi- 
ents. Pure water exists theoretically 
only. The nearest thing we have to it is 
distilled water. The impurities con- 
tained in any local water supply con- 
tribute to inefficiency in chemical 
rectifiers or condensers. The ingredient 
water, means water, not impure water 
but relatively pure. Therefore in con- 
structing a condenser of this type one 
should be sure that uncontaminated dis- 
tilled water is used, just as one should 
determine the purity of the aluminum 
and the quality of sodium phosphate. 
That the condenser will function may 
be demonstrated. Incidentally it may be 
remarked that the condenser in use at 
the writer's station was recently cleaned 
and reassembled and was working satis- 
factorily three days later notwithstand- 
ing the fact that but a limited amount 
of time could be devoted to the "form- 
ing" process. 

An article in February Q. S. T., de- 
scribes Low Loss Tuners for Amateurs. 
In checking up the diagrams Mr. Kruse 
slipped up on the amount of inductance 
contained in the 1 BGF tuner. Prac- 
tically all other details necessary for 
duplicating the set were contained. The 
information was forthcoming in the next 
issue, yet no doubt the postman was once 
more taxed as to this detail. 

Approximately twelve months ago a 
noted B. C. L. approached the writer 
with a troubled countenance and abject 
mien. It appeared that a circuit had 
been published in RADIO showing a 
wonderful receiving apparatus and that 
he had proceeded with construction of 
the same. In fact he had it well under 
way, when a frightful omission was 
discovered in the circuit offered the 
reader. There was no A battery or 
rheostat for filament control. All that 
could be seen was a filament with two 
loose ends. One of them happened to 
be connected to the ground, the other 
was flying loose with no electrical func- 
tion so far as Mr. B. C. L. was con- 
cerned. Now in order to make this 
gentleman happy it was necessary to ex- 

Continued on page S8 
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A Few Tips On Handling Panels 
By Brainard Foote 

These directions, written with special reference to Radion hard rubber panels, are 
especially complete in detail. They are illustrated from photographs taken by the author. 

SINCE that comparatively ancient day 
when we used to wind our tuning 

coils on oatmeal boxes and make crystal 
detectors out of safety pins, the construc- 
tion of a radio receiver has resolved itself 
into two distinct "steps " -whatever be 
the type of equipment we buy. First 
there is the selection of the circuit and 
the parts to go into it. Then comes an 
equally important operation -that of as- 

sembling and mounting these parts to- 
gether. 

We all strive to buy what we believe 
to be the very best of apparatus for the 
set we intend building because we know 
that the best of results are obtained from 
the best of units. The second part of 
our work must be carefully performed 
in order that there may be no erroneous 
connections, no jumbled -up assembly and 
no leakage to offset the good possibilities 
of the parts we have purchased. 

There are two general methods by 
which the radio set may be assembled. 
In the first place should be mentioned 
"board" mounting. If this scheme is 

followed, the parts are fastened to a 

table or convenient wooden base in some 
simple fashion,' and the connecting parts 
wired according to the printed diagram 
we are following. While easy of assem- 
bly, and successful in results where there 
is no electrical contact with the wood 
and where the parts carrying current are 
at least two inches away from the actual 
woodwork, the board mounted scheme 
has two serious drawbacks: First from 
the standpoint of results is the fact that 
the parts are continually exposed to dust 
and dampness. Dust gets between the 
condenser plates and forms leakage paths 
between binding posts on transformers 
or variometers. 

The other objection to board assembly 
lies in the poor appearance of the com- 
pleted "job" -and the "bread- board" re- 
ceiver seldom finds warm welcome in the 
living -room or parlor alongside the piano 
and victrola. A real set always uses 
some sort of a panel upon which the tun- 
ing instrumepts are supported, and this 
panel has four important functions: 

1. It must not conduct radio fre- 
quency or direct current in the slightest 
degree. In other words -NO leakage. 

2. It must not absorb any moisture, or 
dust and dirt will be carried into the 
panel, dissolved in water, and leakage 
started in that way. 

3. It must have a very low dielectric 
constant, so that there will be no cur- 
rent lost by capacitive conduction be- 

tween adjacent binding posts, etc., 
between which the dielectric constant of 
the insulation material might cause a 
high capacity. 

4. The phase angle difference must be 
low, or radio frequency loss will take 
place in a form known as "dielectric 
absorption." 

Then, in addition to these essentials of 
electrical quality, the panel must have a 
beautiful appearance. The manufac- 
turers of Radion have recognized all of 
these factors in its development from 
the older forms of hard rubber formerly 
considered standard "best" for electrical 
insulation. And since a lustrous, smooth 
surface prevents condensation of mois- 
ture because of the absence of conveni- 
ent "pockets" for water to settle in, it 
is highly polished both front and rear. 

Small wheel brace. 
Center punch. 
Hammer. 
No. 1 drill for 

clearance of 
3 /16 -in. shafts. 

5/16 -in. drill for 
clearance of /- 
in. shafts. 

3. Countersinking 
screws appearing on 
panel are flush with 
need: 

Countersink as 
used by carpen- 
ters with about 
6 "flutes." 

No. 27 twist drill 
6 -32 screws. 

No. 18 twist drill 
for 8 -32 screws. 

Small (10c) clamp 
for holding 
paper to panel. 

holes so that all 
the front of the 
the surface. We 

Regular auger 
brace to hold 
countersink. 

4. Assembly and mounting tools are: 
Side -cutting pliers 

or "Flats" and 
"Cutters." 

Small file. 

Large screwdriver. 
Small screwdriver. 
Knife. 

Fig. 1. Method in Drawing Template 

The constructional data from which 
we work usually specifies a certain size 
of panel, and it is best to buy a stock 
size, since this insures a clean -cut edge. 
Most panel manufacturers supply a good 
many sizes -18 in the case of Radion. 
There are four stages in our work of 
assembling the radio receiver, and these, 
together with the tools needed in most 
cases, are as follows: 

1. Laying out the mounting holes on 
a sheet of paper the same size as the 
panel. For this, we require: 

Drawing- board. 
T- square. 
Right- angled 

Triangle. 

Comp ass. 
Ruler. 
Pencil. 

2. Marking and drilling the panel. 
Useful tools are: 

Some of the tools suggested may not 
be necessary in case we decide to build a 
set for which the manufacturer furnishes 
a drilled panel or where the instructions 
include a marked sheet of paper or "tem- 
plate" for marking the panel directly. 
In most cases, however, the layout of the 
parts will be decided by the builder, be- 
cause the physical proportions of various 
makes of the same apparatus differ so 
widely. 

The template or "temporary plate," is 

a sheet of paper or pasteboard the exact 
size of the panel, upon which the posi- 
tions of the various holes are to be pen- 
ciled. It is like the plan from which 
the house is built, in this case the plan 
being full -size. Fig. 1 ,gives an idea of 
the method adopted in drawing the tem- 
plate. The sheet is thumb -tacked to the 
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Fig. 2. Panel and Template Ready for Punching 

drawing -board and the 
instruments which are 
to go into the outfit 
arranged on the paper 
in the order in which 
they are to be mounted. 
Several things must be 
kept in mind: 

1. Arrange the front 
of the set in a sym- 
metrical and pleasing 
manner. 

2. Allow plenty of 
space between d i a l s 
and endeavor to have 
the dials h i d e t h e 
mounting screws. 

3. Figure on the 
space the unit will oc- 
cupy behind the panel 
so that there will be 
about two inches clear- 
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a No. 27 twist drill for clearance, and 
the No. 8 screw needs a No. 18 drill for 
clearance. These drills fit the small 
wheel brace -or, in a pinch, the regular 
carpenter's auger brace will do. 

After carefully checking over the 
placing of the parts and noting whether 
there is plenty of room between them all 
in behind the panel and room enough 
for the insertion of the tubes, we are 
ready to "center- punch" the panel. The 
little clamp is used to hold the template 
securely to the panel front. Hold the 
punch straight up at each center point 
of the drilling circles, being careful to 
get the punch mark well into the panel 
and at the right point. Scan the tem- 
plate closely after you have finished to be 
sure that you haven't left out any of the 
centers. 

Now conies the drilling job. Put the 
No. 27 drill in first and lay the panel 

upon a board to pro- 
tect the table. Be sure 

ance between each unit 
and its neighbor. 

4. Allow clearance around the edge 
of the panel for the thickness of the 
cabinet walls, bottom and top, and allow 
holes for fastening the panel to the 
cabinet. 

Very often instruments like rheostats 
and variable condensers come with a 
small template already marked for the 
positions of the mounting screws, and 
it is then only necessary to decide upon 
the placing of the shaft before this may 
be called into service to mark the tem- 
plate. The compass should be used to 
indicate the locations for the various 
screw -holes, and the size of screw or 
size of drill should be marked alongside 
each one. Radio apparatus employs 6 -32 
and 8 -32 screws for the most part. A 
6 -32 machine screw is a No. 6 screw 
having 32 threads per in., while an 8 -32 
screw is a No. 8 screw with 32 threads 
per inch also. The No. 6 screw requires 

Fig. 3. Counter- Sinking Fioles 

there are no nails or 
splinters projecting to 
damage the surface. 
Hold the wheel 
brace vertically and 
look at it from two 
points to be sure you 
have it vertical. Then 
drill through slowly - 
do not try to "spin" 
the drill, as you may 
break it or make a 
rough opening at the 
other side. Radion is 
so easy to drill and to 
cut that no mechanical 
skill is necessary. 

Then insert the No. 
18 drill and make 
holes for the No. 8 
screws. Get the in- 
struments ready and 

Continued on 
page 6o 

Fig. 4. Tools Needed for Panel Drilling 
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A Cheap and Efficient Ivry Cell Tube Receiving Set 
This is an 
programs. 

By H. A. Fischer 
unusupily selective ctnd economical one -tube set for receiving broadcast 
It employs spidery eb coils which may be easily wound by the maker. 

THE need for an easily controlled 
receiver which will cover all broad- 

casting wavelengths with a minimum 
number of controls at low cost is met 
by using a standard circuit with spider - 
web coils. The approximate list of ma- 
terial needed for the set is as follows : 

1 6 -in. x 15 -in. 
panel. 

1 9 -in. deep cabinet. 
2 23 -plate var. 

cond's. 
V2 lb. No. 24 SCC 

wire. 
16 in. No. 8 round 

brass rod. 
2 knobs and pointers. 

2 3 -in. dials. 
1 rheostat with knob. 
1 socket. 
1 grid leak con- 

denser. 
1 phone condenser. 
6 binding posts. 
Bus -bar, nuts, 

washers, bolts, etc. 
Tube And battery. 

The forms for winding the coils are 
cut from stiff cardboard, 4 in. in diam- 
eter, into which are cut nine slots 
equally spaced and 1% in. deep. This 
leaves enough space in the center to 
place the mounting and also for the 
binding posts; see Fig. 2. Into the slots 

Fig. 1. Standard Regenerative Circuit cuitl,. 
Three Spiderweb Coils 

tioti. As these coils are not varied 
much, there will be little wear on the 
shaft. 

Flexible leads are used to connect the 
movable coils and a set of flexible leads 
are provided inside the set so that the 
B battery may be moue ted directly 
inside. The cabinet must be made large 

Fig. 2. Spiderweb Coil Mounting 

is wound, zig- zagging, No. 24 S.C.C. 
wire as follows: Primary 65 turns, 
secondary 40 turns, and tickler 50 turns. 
No taps are taken, as tuning is done by 
variable condensers. 

The secondary coil is mounted sta- 
tionary in an upright position on a block 
of wood and the primary and tickler 
coils on either side, mounted on a spe- 
cial adjustable mounting so that the 
coupling may be varied. An idea of 
how this was done will be gained from 
the Figs. 2 and 3. 

A wooden block was mounted on the 
primary and tickler coils at a 45 degree 
angle and a hole drilled through parallel 
to the horizontal diameter of the coils. 
A No. 8 brass rod was threaded on 
both ends, one end passing through the 
block and the other end through the 
panel, after which a knob is screwed on 
it. A y -in. square brass post was 
mounted near the coils to act as support- 
ing bearings. Set screws were placed 
through the tops of these posts so that 
a slight pressure from them would be 
sufficient to hold the coils in any posi- 

enough to allow sufficient space for the 
coils to swing. 

The variable condensers are each 23 
plates, which gives a wavelength range 
of from about 200 to 600 meters. 

The panel should be shielded and the 
shield grounded to the ground binding 
post. The coupling control shafts are 

Fig. 3. Front and Rear View of Set 

also grounded to this shield. The 
shield may be of tinfoil. 

Any degree of coupling may be had 
by varying the distance between the 
primary and secondary. For instance, 
if interference is experienced, the pri- 
mary is turned away from the secondary 
a bit and the condensers retuned to the 
wavelength to make up for the change 
in adjustment, and in all probability 
the interference will have disappeared. 

This ' set was used with a WD -11 
tube with 22/ volts on. the 'plate and 
an antenna of 75 ft. long. Being only 
10 miles from New York and only 3 
miles from Newark, no difficulty was 
experienced in picking' out a certain 
local station and entirely excluding the 
others. Also while the local stations 
were still going the following other sta- 
tions were tuned in and the locals en- 
tirely excluded: WJAX, Cleveland, 
O.; WGY, Schenectady, N. Y.; 
KDKA, Pittsburgh, Pa. WFI, Phila- 
delphia, Pa. 

It will be, interesting to note that the 
coupling . between the primary and 
secondary and between the secondary 
and tickler were left at about 45 de- 
grees during these tests and tuning done 
only with the two condensers, the coup- 
ling being varied only slightly occas- 
sionally to clear up speech or stop oscil- 
lation of the tube. 

SOLDERING ALUMINUM 
By PHILIP W. EMIGH 

To those who are interested in joining 
aluminum to aluminum, copper, brass, 
etc., the following may be of interest. 
Get a small quantity of scrap zinc and 
block tin, in the proportion, by weight, 
of four parts tin to one of zinc. Melt 
the zinc first, in an iron pot or crucible 
and when just melted add the tin, stir- 
ring constantly. When melted pour out 
in long thin strips ready for use. 

From the nearest drug store get an 
ounce or two of stearic acid. This is a 
substance that looks and smells like tal- 
low and comes in small cakes or lumps. 

Get a small piece of sheet aluminum 
to practice on and proceed as follows: 
Scrape a few shavings of stearic acid 
onto the aluminum and with a torch, 
gas flame, or an ordinary soldering cop- 
per (or iron) apply enough heat to cause 
the acid to flow. While the acid is in a 
liquid state scrape the surface of the 
aluminum, where it is desired to solder, 
and apply the solder described above. 
The heat should be great enough to 
cause the solder to flow freely and "tin" 
the surface of the aluminum. 

Continued on Page eI8 
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LETTERS FROM A "LID" TO 
THE RADIO SCHOOL 

FELLOWS 
Hello to all the bunch: 

Well we reaches this port, or as the 
nauticle term frases it, we arrives at 
this port, and its sure some trip. In 
fact I been having a great time with one 
exception ever since I been on here. So 
you fellows can be able to gain by my 
experiences what I loses when you gets 
out and gets a ship all on your own I'll 
start from the bottom and narrate all 
of my adventures. 

The day we sails I comes confidential 
like up to the head of the Pere with a 
new straw sachel in my key fist, and a 
old one of Aunt Henriettas in my left 
which dont look so bad and a red faced 
guy with cruel eyes stops me with a 
officous manner. 

"Where you bound for young fel- 
low?", he says. 

I grasps right away hes a old sea dog 
himself by the hat hes wearing which is 
a regular seafarin mans cap, like I has 
right there with me in my new sachel. 

I shows him my assignation papers, 
my license which Im proud of, and my 
passports, and Im right to the point to 
present my birthday certificate but by 
that time his officous manner is pretty 
well quenched and he passes me by 
without a word. 

Theres a great number of ships at that 
Pere and its only after a great deal of 
needless questioning of dumb -bells that 
I finds mine. 

And boys I craves to tell you she is 
some ship. Just to stand and survey the 
length of her over all gives you a thrill 
you wont soon forget. 

Mabe a little de scrip tion now 
wouldnt be above order. The part 
which is known among the seafarin 
profession as the hull is painted black. 
Above the hull the decks of the same 
material is red and the wood decks is 
naturle color. Going higher still, the 
houses etc. arent all white for they have 
a hip -high streak of bill board yellow 
around the bottom, probably as far as 
I can reduce for reasons of cleanness. 
To tip it all off in a naturle manner 
comes the smoke stack as gaudey as a 
barbers pole. Besides the stripes which 
is green and white colors theres two big 
letter Gs cut out of tin or some such 
material and solidley fastened to each 
side. Well I dont know what they 
stands for unless its go, and we sure 
goes, eight nots each hour Im told, and 
when I informs you a not is longer by 
far than a mile youll realize. Just im- 
agine to yourself now walking that fast 
and then conjure up this giant ship of 
steel and beams going through water 
with such a speed. 

I'm standing on the deck near my 
sachels observing things, you fellows 
know what keen a interest I takes in 
things when a fat, sourfaced guy ap- 
proaches. 

"Are you the new messboy?" he says 
in a questioning tone, and a ungratiating 
manner about him. 

I just looks the other way and fellows 
its a look that settles that bird. He 
must have knowd he is humbled for he 
walks away. Developing events proves 
hes the chief steward on board and he is 
solely responsible to the company for 
what we eats. 

I gets to thinking I ought to find the 
wireless room and take charge, and 
where it is only stumbles me for the 
fraction of a instant. 

I figures and rightly that the leadin 
would lead me in to it and thats what 
happens. 

But all punning aside she is sure some 
beauty. I got three rooms way up on 
top. Stating them cronilogikally they 
are : l- Battery Repository. 2 -Oper- 
ating House. 3- Living etc. Room. 
The terms is my own. 

I realizes its worse than useless to 
name in very much detale all of the dis- 
tinct pieces of apparatus as you fellows 
knows them only too well from the sets 
you got up there but Ill just point out 
some of the features on the face of this 
outfit. 

That starting box stuff is prett 
lute stuff Im thinking now, for 
here is press a button like you do to con- 
nect up the lights in a ordinary room 
and the old MG begins purring like a 
Angora Kitten. 

At 1st I couldn't hear anything on 
the receiver and I gets to thinking thats 
the reason the other op is fired because 
he must be fired. He couldnt quit a 
swell job like this. And coupled also to 
that the transmitter wont give the aerial 
a single amp though it sparks beaut- 
fulley `I catcha da suspish,' as our Wop 
friends ignorantly put it. 

But do you know fellows, the laugh 
is against me after all. My prepossessor 
though I cant see any sense in him leav- 
ing has a sense of humor. ( Pretty good 
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Eh?) They is a ground switch tightly 
fastened to the ceiling and he leaves the 
aerial grounded through that or earthed 
to put it more genteeley. 

I soon has things going and I takes 
control of the air and Im here to tell 
you I gets a thrill thats the buzzers at- 
titude out of that taking charge. You 
fellows all knows what a snappy fist I 
got anyway I having sent to you all 
many times just practising, and I sure 
wakes those birds up what happens to be 
under a head -band at the time. The 
needles jumps around over those metric 
scales like they has locomotive -taxia. I 
dont pay much attention to the back 
reply. Its only a crowd of hams calling 
RTQ and TQR anyway but I gives em 
all the detales of the ship then I holds 
down the key for a half hour or so to 
see if the gaps gets hot easy but they 
dont. I wants to let em all know I got 
a license and belongs to the brotherhood 
of operating engineers. 

About that time a quiet guy pokes his 
head, followed by himself into the doors 
opening and says hes the inspector. 

Well Ill tell you more in my next 
but I got to go up town now and see if 
all the advertising matter about this 
town of wheels and beans is OK. Dont 
you envy me fellows? 

Hoping you all get a license quick and 
get in on this adventuring life, I am 

Yours Truly 
(Sined) Henry Speedwell Mosdike 

Operator in charge of ss Kekoskee 

S- Kekoskee is a old indian name. 

Two new Class B broadcast stations 
have recently been licensed : WHO, 
Bankers Life Co., Des Moines, Iowa, 
on a wavelength of 526 meters, and 
WLS, Sears, Roebuck & C., on 345 
meters. Both are 500 -watt stations. 

Symmetrical and beautiful panel ar- 
rangement is not always compatible with 
maximum efficiency in a home -made set. 
When efficiency is wanted all leads 
should be as short as possible and grid 
and plate leads be as far apart as possi- 
ble. A plate variometer, for example, 
should be placed close to the detector 
tube. 

A ooN'r GET st AHED IT'S 
(ÓgTÁDIk SFT. 
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The Invisible Wire 
By Erald A. Schivo 

A difficulty and problem confronting a ship operator is here solved. The mysterious 
trouble is simple enough once you know the reason why. 

"Kork came into the radio cabin followed by a monkey." 

" \5ARTINDELL," said the little 
AYA man who hired radio operators 

for many ships, which sailed the great 
Pacific, "I'in going to give you a hard 
job." 

"I will try to do my best at it," mur- 
mured Herbert Martindell, wondering 
what could be hard about a wireless 
operator's job. He had completed sev- 
eral long voyages and had found the 
work quite easy. 

"Martindell," continued the little 
man thoughtfully, "I'm going to make 
you chief operator of the S. S. President 
Harvard !" 

For a moment Martindell could not 
believe his ears. That he should be 
given such a position seemed improbable. 
He was quite capable to become the chief 
radio operator of the President Harvard 
provided there was no mystery to solve. 
Every radio man knew that something 
was the matter with the radio apparatus, 
and as yet the trouble had not been lo- 
cated. Sometimes it was very easy to 
transmit a few thousand miles, at other 
times not a signal could be heard a 

hundred miles from the ship. 
"I expect you," said the little man as 

if he were talking about a trivial mat- 
ter, "to locate the trouble." 

"Yes, sir," responded Martindell too 
astonished to say more. 

"Here," said the little radio man 
holding toward Martindell a sheet of 
paper, "is a note to the captain. I will 
say goodbye, as the ship is bound for 
New York." 

An hour later Martindell was on 
board the ship and in the radio cabin. 
He marvelled at the glistening instru- 
ments, and wondered just where the 
trouble could be. Radio engineers had 
failed to find it, yet he, one of the 
youngest wireless operators in the com- 
pany, had been given what seemed an 
impossible job. 

"Gee !" muttered Martindell aloud. 
"If I find what's wrong with this set I'm 
doing good." 

"I'll say you are," came a voice from 
behind him. "Who gave you permis- 
sion to come in here?" 

Martindell laughed quietly. "The 
captain gave me the key. I'm the chief 
wireless operator." 

"Oh, I see." The older man looked 
over Martindell with apparent disgust. 
"I'm the second operator -John Kork." 

"Pleased to make your acquaintance," 
said Martindell affably. "Herbert Mar- 
tindell is my name. Have you been an 
operator on this ship long ?" 

"Three trips I've been second opera- 
tor," grumbled Kork. "I concluded I 
was about due to become the chief. Do 

you expect to discover what's wrong 
t here." 

"I'll try my best." 
"You'll have to. The last chief I 

had was a pretty good fellow, but he 
could no more solve the mystery of this 
set than I." 

"So you tried yourself ?" asked Mar- 
tindell, interested,. . 

"Oh, not any more than I'm being 
paid for." 

"Well, Mr. Kork, I hear that the ves- 
sel sails within the hour. I hope we get 
along with each other." 

Twenty -four hours later, when the 
great steamship was more than five hun- 
dred miles from shore, Martindell ex- 
perienced his first difficulty with the 
wireless apparatus.' He had just relieved 
Kork who had been on duty for four 
hours. 

"Any trouble yet ?" Martindell had 
asked when Kork was ready to leave the 

' radio cabin. 
"No occasion to transmit anything," 

Kork had replied, "but we are having a 
little stormy weather now and I 
shouldn't wonder if something came 
along. It generally does during 'a storm 
or just after one. That's why the radio 
engineers could not locate the trouble, I 
guess. In harbor the set always worked 
perfectly. 
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Kork mumbled something about get- 
ting a little food with coffee, thus leav- 
ing Martindell alone with the instru- 
ments. Although Kork had obeyed all 
orders given him by the chief operator 
he seemed to do everything with dislike. 
Martindell seldom received information 
about the radio apparatus unless he 
asked for it. There were, no doubt, 
many things which previous operators 
had done to locate the mystery of the 
set, which Kork could have told him of. 
As it was, Martindell repeated many of 
the tests which resulted in nothing more 
than a waste of time. 

The captain had given him an im- 
portant message for the ship owners in 
San Francisco. For the President Har- 
vard to transmit the distance, a little 
more than five hundred miles, was con- 
sidered very simple. Yet while the 
generator of the transmitter showed a 
high voltage, the hot wire ammeter read 
almost nothing. The San Francisco sta- 
tion could not hear Martindell's signals. 
Like several other operators, the same 
tests were gone through by the young 
chief radio operator, to arrive at the 
conclusion that the aerial was grounded. 

"I've found the trouble!" cried Mar- 
tindell when Kork showed himself in 
the doorway. 

Kork came nto the radio cabin 
followed by a monkey. He smiled when 
he heard the chief operator's statement. 

"So did every other fellow," said 
Kork half sneeringly, "but they never 
located it. You find, I suppose, that the 
aerial is grounded ?" 

"Why yes," replied Martindell with 
surprise, "but where did that big monkey 
come from." 

"Pet of the crew," laughed Kork, 
"the old boy has been on this ship for 
more than a year." 

The animal seemed to know that it 
was dangerous to fool with the radio 
apparatus, probably he had had bitter 
experience, for he waited patiently in an 
out -of- the -way corner. 

"So the other fellows knew that 
something was the matter with the 
aerial," murmured Martindell thought- 
fully. "Didn't they take a look at it, 
change the insulators or anything ?" 

"If you wished to take a look at it 
now how would you do it ?" came from 
Kork the half sneer upon his face again. 

"Why, just go out and look up. I 
might also take it down if necessary." 

Kork laughed, this time with extreme 
amusement. "Why, my dear fellow, 
don't you know that you can't see your 
hand before your face without, unless 
you're under an electric light. It's night 
time. Guess you forgot being that you 
were so busy here. As for taking the 
aerial down in the dark, it is practically 
impossible. The last man tried and al- 
most broke his neck. The morning with 
plenty of daylight will be quite suffici- 

ent. Ask the captain and he will tell 
you the same thing." 

"Guess I'll have to wait for the set to 
get out of order in daylight then." 

"It never happened yet," said Kork 
with a trace of puzzlement in his voice. 
"All the trouble comes during the night. 
If you were to take the aerial down to- 
morrow you'd find nothing the matter." 

"That's strange." 
"Yes, it is," granted Kork looking at 

Martindell through half closed eyes. 
"Well, `Mr. Martindell, I'm going to 
get some sleep now. Want to keep the 
monk here for company ?" 

"No thank you," laughed Martindell, 
"the poor old fellow don't like this 
cabin." 

"I'll say he don't. He tried to throw 
in a switch once that had a little too 
much current in it. Always trying 
stunts that he sees the crew do. Well, 
goodnight. Come on Jumbo." 

Both Kork and the monkey left the 
radio cabin, the latter much to Martin - 
dell's satisfaction. 

"Gee," muttered the chief operator, 
"why can't the crew select a dóg or an 
animal with a little sense instead of a 
foolish looking monkey ?" 

Several times, before he was relieved 
by Kork, he tried the transmitter, only 
to fail to receive a reply from the power- 
ful San Francisco station. He tested 
several pieces of apparatus each one 
seeming to function properly. 

"I can't understand," muttered Mar- 
tindell aloud. "If the aerial isn't 
grounded, which I think it is, then what 
can be the matter ?" The question re- 
mained unanswered when Kork again 
made his appearance. 

"Is it working yet?" inquired Kork. 
"Haven't tried for about ten minutes, 

if it does later, get out this message as 
it's important and has been delayed 
almost four hours already." 

"I'll try now," said Kork looking 
over the message and at the same time 
adjusting the head -set. He slipped 
something from a drawer into his pocket, 
making sure that Martindell did not 
note the action. 

Soon the generator began its merry 
whirl, the meters jumped forward, and 
the set was ready for operation after 
one thrust of the aerial switch had been 
made. Kork pressed the key and the hot 
wire ammeter showed a maximum of 
'current in the antenna. 

"Working fine!" cried Kork, and 
called the San Francisco station. He 
delighted in noting the puzzled expres- 
sion on Martindell's face. 

Martindell was thinking. He had 
observed Kork looking at him, had 
turned his head away purposely, and had 
sensed rather than saw Kork open the 
drawer and take something . from it. 
Now that the set worked, Martindell 
had a vague suspicion. He decided to 
look in the drawer when his watch came. 
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When his turn on duty came again, 
he opened the drawer, which he had a 
perfect right to do, but found nothing 
that could in any way affect the radio 
apparatus. His suspicions were just as 
strong, however, for the wireless set 
worked perfectly. 

"Still work fine?" asked Kork when 
it came his time again. He said it as 
if he knew it all the time. 

"Yes, but it's daylight now, remem- 
ber, and you told me most of the 
trouble, in fact all, comes during the 
night. By the way, I looked at the 
aerial and it looks as if it was all right. 
I would say that the trouble to take it 
down would be quite a bit?" 

"Yes," replied Kork quickly, "the 
chief operator tried twice on my first 
trip, when the insulators needed chang- 
ing. He finally succeeded by having the 
crew help him and myself. I remember 
one man climbing the big steel mast in 
the renter. He tied the aerial to the 
mast with difficulty by using a stout 
piece of wire, then it was slowly low- 
ered. Some job. The last man wanted 
to take it down but the captain refused 
to give permission as the antenna had 
been gone over by the radio engineers, 
including the radio inspector." 

"In other words the trouble we are 
having now did not begin until after you 
second trip," said Martindell slowly. 

"No, at the end of the first trip we 
experienced the same trouble we are 
having now. In port the set was looked 
over but nothing out of the way was 
found. Well -Mr. Martindell -" 

"I'm not particular about that mister 
business except in the presence of 
others," interrupted Martindell. 

"You're a little different from the last 
man then. Well, old man, I'll try to 

H tune in something now." He adjusted 
the head -set. 

"Something funny about that man," 
thought Martindell. "I wonder -" He 
could not give the matter much thought 
but he determined, after he came on duty 
for the first night watch, that he would 
consider every angle of the case. 

His period of rest passed quickly. He 
was awakened by Kork shortly before 
dark. 

"I had more than my time, didn't I, 
old man ?" asked Martindell as he saw 
that darkness was approaching. 

"Well -I know that . you must have 
been thinking quite a bit about this case 
lately," muttered Kork. "All the other 
fellows did at first but gave it up as a 
bad job." 

Kork was about to go for his supper 
when he thought of something which 
made him accompany Martindell to the 
radio cabin. 

"Forgot something," he said shortly, 
and preceded Martindell into the radio 
room. The latter was just in time to 
see him close a drawer, the same drawer 

Continued off Page 54 
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Comparison of Wire and Rado Telephony 
By Carl Dreher 

The mechanism of speech reproduction is here fully presented in most readable form. 
Not only can the reader gain an understanding of such technical devices as the micro- 
phone, but also as to why all sounds are not truly reproduced over the telephone and 
radio. 

ALL branches of engineering react on 
each other. The vacuum tube has 

been a great and practically indispensa- 
ble factor in the later progress of line 
telephony. But the telephone engineers 
had to wait for radio engineers to give 
them the vacuum tube amplifier. The 
radio men who developed the vacuum 
tube were interested in telegraphy; radio 
telephony, at that time, was a dream. 
But with the development of radio tele- 
phony, the radio experts have found it 
expedient, now and then, to take a leaf 
from the telephone brethren's notebooks, 
for, after two score" years of handling 
speech, the telephone engineers know 
something of the art of making conso- 
nants and vowels behave. 

The first instrument in this behavior 
treatment is the microphone. A micro- 
phone is simply a collection of carbon 
granules in back of a diaphragm, which 
is vibrated by sound waves, thereby 
varying the pressure between the gran- 
ules, and their resistance, just as the 
resistance of a carbon rheostat is varied 
by changing the pressure on it by means 
of a screw -the only difference being 
that the forces involved in the latter in- 
stance are a few million times as great 
as those in the former. 

It is always amusing to read, in the 
romantic radio supplements, of the enor- 
mously sensitive microphone of the 
broadcasting studio. That microphone, 
as a matter of fact, is just about one one - 
thousandth as sensitive as the humble 
microphone of the common telephone. 
The telephone does not deliver such 
pleasing speech, in fact, its attitude 
towards speech is that of a surly express- 
man towards a three hundred pound 
steamer trunk, and it treats it in the 
same way, but, beyond peradventure, it 
has the pep. It works alone and asks for 
no assistance. The aristocratic double- 
button duralumin transmitter, used in 
broadcasting stations gets by only with 
the help of a bank of amplifiers. 

Letting Fig. 1 represent a commercial 
telephone microphone, the mouthpiece 
M conveys she sound waves to a dia- `3 

phragm D which varies the pressure on ti, 

the carbon granules G in the space be-`° 
tween the two carbon disks C1 and C2. 

Thereby the resistance between the disks 
is varied proportionately, and the vibra- 
tions of the voice are transformed into 
an alternating current if the device is 

placed in a suitable telephone circuit 
with a steady current when speech is not 
impressed on the microphone. A spring o 

S bears on the diaphragm and damps or 
limits its vibration. Fig. 

G 

1 

S( 
Fig. I. Commercial Telephone Transmitter 
Fig. 2. High Quality Telephone Transmitter 

Fig. 2 is a sketch of the high quality 
microphone used in broadcasting studios. 
There is no mouthpiece, as it involves 
some distortion, and also because this 
type of transmitter is normally used for 
distant talking and pick -up, the source 
of sound being several feet from the mic- 

mally grounded and connected to the 
negative pole of the battery as shown in 
Fig. 3. The two buttons go to the 
terminals of the primary winding of a 
transformer, the secondary of which 
feeds the grid of the first amplifier tube. 
The primary winding has a mid -point 
tap connected to the positive side of the 
battery through a suitable resistance to 
regulate the flow of direct current 
through the microphone buttons. 

The usual microphone current is in 
the neighborhood of 20 milliamperes 
(0.02 ampere) per button. For alter- 
nating current it will be noticed that the 
two buttons are in series, and the two 
add up to give an impedance of about 
200 ohms. 

The high quality transmitters are 
carefully designed and built to minimize U 

Fig. 3. Electrical Connections of Microphone 

rophone. The diaphragm is in the mid- 
dle, with a carbon button on either side, 
and the carbon granules rest between the 
diaphragm and the disks. The dia- 
phragm is the neutral point and is nor- = 800 oyo /Pa 

GO/'f'lsyJ&/'c%O Trawsrrizl`r 

Ririp/ifier 

distortion. The double button or "push - 
pull" construction was adopted to get 
away from distortion due to certain 
peculiarities in the behavior of carbon 
under pressure, and the same principle 
has been adopted more recently in the 
construction of high quality amplifiers 
with tubes of limited capacity. The 
diaphragm is not a simple sheet of metal, 
but a stretched sheet of an aluminum al- 
loy with a very high natural period - 
initially 7000 cycles, so that it will not- 
respond with undue familiarity to any 
particular musical note. Of course any 
such crude damping device as a spring 
resting against the diaphragm is not to 
be thought of ; air damping is used. 

One of these transmitters weighs 2/ 
pounds without the housing. It costs 
about as much as a good receiving set or 
a second -hand Ford. 

What is the upshot of all these 
elaborate precautions ? Fig. 4 gives the 
answer. The commercial telephone 
transmitter, it will be seen, is tuned to 

' Hiqh Qacr/ify 
Tvahsswifi`Pr 

/ox 
Fregve'acy 

4. Frequency Characteristics 
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about 800 cycles, which telephone 
engineers have adopted as the mean 
speech frequency in their calculations. 
This is the reason for its superior sensi- 
tivity. It is grossly inhospitable, as the 
curve shows, to frequencies above 2000 
cycles. The high quality microphone is 
far more tolerant; it takes the fre- 
quencies as they come to it, and is rea- 
sonably kind to all of them; it has a flat 
frequency characteristic, to put it scien- 
tifically. This means that in speech or 
music this microphone will not exagger- 
ate one pitch at the expense of another, 
but will pass on the sound substantially 
as it comes to it, and that is the prime 
requisite of every piece of apparatus in a 
broadcasting station and in the audio- 
frequency portion of a good receiving set. 
But the full significance of these char- 
acteristic curves will appear in the dis- 
cussion of frequency bands in line 
telephony and broadcasting. 

The Meaning of Acoustic Frequency 
Bands 

THE sounds of speech and music 
have a complicated make -up and it 

is no simple task to reproduce them elec- 
trically or mechanically. In speech, for 
example, we have to deal with highly 
transient explosive consonants like p, a 
letter which takes less than two hun- 
dredths of a. second to pronounce, ex- 
tremely high pitched consonants like s, 
and the longer vowel sounds with their 
more moderate fundamental frequencies. 
In acoustics a note consists of a funda- 
mental frequency or pitch, and its har- 
monics, which are multiples of the 
fundamental frequency. If the predomi- 
nating frequency is 500 cycles, for 
example, there are likely to be present 
frequencies of 1000, 2000, 4000 cycles, 
as well as higher and intermediate 
pitches. These are known to musicians 
as partials or overtones, while electrical 
engineers use the term harmonics. If 
the character of the tone is to be pre- 
served faithfully this whole brood of 
notes must be permitted to troop along 
with the fundamental, the head of the 
family, for the characteristic ring, 
quality, brilliance, and individuality of 
both musical instruments and voices are 
tied up with these overtones. Hence, al- 
though the highest notes of the musical 
scale go up to only about 4000 cycles, it 
is necessary to transmit a band of fre- 
quencies up to about twice this value in 
order to take in a reasonable proportion 
of the harmonics. If the lower notes are 
missing, the product sounds "tinny," as 
the telephone engineers say; there is a 
lack of body and masculine resonance 
which is instantly apparent to even un- 
trained observers, although they may not 
be able to say what the fault is. If, on 
the other hand, there is a "high .cut -off" 
at a point not high enough, resulting in 
the loss of the more acute pitches, the 
result is "drummy," muffled, croaky 

speech, lacking darity and naturalness. 
The only way to transmit natural speech 
is to take care of all the frequencies be- 
tween say 100 and 7500 cycles, neglect- 
ing none and exaggerating none. 

A good test for the presence of high 
frequencies is the prominence of sibilants. 
If the s- sounds are as prominent as the 
other sounds there is no fault in this 
respect, for this consonant has almost all 
its components above 4000 cycles. The 
sounds of f and th are, however, far 
higher, and at the present time, while all 
good radio broadcasting stations trans- 
mit healthy, s's, no station has f's or th's 
in its output. The following vowel is 
there, and, through the force of the 
habitual association of sounds, people 
imagine that they hear these consonants, 
but actually they are missing. 

In contrast to a well designed and 
properly functioning broadcasting sta- 
tion, with its band of from about 40 to 
perhaps 10,000 cycles, telephone systems 
are built to pass only a comparatively 
narrow band of frequencies, from 200 to 
2000 cycles. The aim in the latter case 
is to produce merely intelligible speech, 
without any pretension to naturalness. 
Although it is possible to recognize 
familiar voices and to carry on a rapid 
conversation when both parties are 
familiar with the subject under discus- 
sion, as soon as a series of figures has to 
be communicated, or a stranger attempts 
to give his name over the telephone, the 
limitations of the system are apparent. 
Most of the consonants are very badly 
transmitted. I recollect a prominent 
radio telephone engineer who amused his 
friends by calling numbers on the wire 
telephone with phrases like "Sick flies 
slew fleas" following the exchange, 
whereupon the operator would promptly 
connect him with 6523 without noticing 
anything amiss. Since only the vowels 
and some rudimentary consonant sounds 
got through, the wrong consonants were 
as good as the right ones. 

As a result of this peculiarity of the 
wire telephony, considerable effort is 
necessary in carrying on a conversation, 
but in the course of business people are 
willing to put up with this, as they put 
up with traffic jams, hat check boys, and 
crime waves. However, when they are 
out for amusement, they will not put up 
with the commercial standard of wire 
speech, and so the radio stations, the 
product of a younger art, have had to 
produce a far higher quality of speech 
and music than the wire lines could or 
would. A broadcasting station which 
appealed to its audience with the voice 
of the familiar desk set would speedily 
be hooted off the air. Another element 
in the situation is that more and more 
people refuse to wear head phones; their 
entertainment must issue from a horn. 
Now, even the best loud speakers are 
harder on the extreme frequencies than 
a good pair of telephones, they tend to 

RADIO for JUNE, 1924 

suppress everything below 300 and above 
4000, and not to hold the balance per- 
fectly true between these limits. Tele- 
phone speech which is understandable in 
an ear receiver would be quite unintelli- 
gible if amplified and sent out through a 
loud speaker. The broadcasting stations 
must be prepared to emit music and 
speech of such fine quality that it 
emerges triumphant after a certain 
amount of mauling in the receiving sets. 
None succeeds 100% -drums don't 
sound quite drummy, owing to the 
emasculation of the lower frequencies; 
applause is a rustling rather than a 
clapping noise, owing to the loss of the 
higher pitched components. 

The reader may wish to know why 
the telephone companies do not provide 
a wider band of frequencies for their 
subscribers, since it is conceded that the 
wider the band the better the speech. 
There are several reasons. In the first 
place, telephone apparatus for public use 
must be robust and durable. The micro- 
phones of a broadcasting station are 
treated like spoiled children. Commer- 
cial telephone apparatus gets nothing but 
hard knocks. Naturally it cannot be 
expected to deal as gently with the 
sounds passing through it. 

Another factor is found in the fact 
that a frequency band costs money. The 
200 -2000 cycle band devoted to speech 
toll purposes abuts, at the lower end, on 
the frequency band devoted to teleg- 
raphy. At the other end of the scale 
the speech band abuts on the territory of 
the multiplex carrier telegraph circuits. 
The capacity of the wire is thereby 
greatly increased, and the 200 -2000 
cycle non -carrier channel, while still rep- 
resenting the bulk of the toll business, 
no longer occupies a position of exclu- 
siveness. This is another case where the 
telephone engineers have been glad to 
utilize a radio invention, for the carrier 
currents are generated by vacuum tubes, 
and the first successful application of the 
modulated carrier principle was in the 
radio field. 

The carrier frequencies used on tele- 
phone lines are in general of an order 
of frequency much below that of radio. 
The reason for this is that these very 
high frequencies pass too readily across 
natural capacities such as those that exist 
inevitably between the wires of a cable 
or pole line, and thus, to avoid crosstalk 
between circuits, lower frequencies must 
be used Crosstalk, or unintentional 
transference of speech from one circuit 
to another, is one of the chief bugaboos 
of the telephone engineers, and they are 
very careful to keep the power on their 
circuits at a level where it is not apt to 
spill over onto other lines or channels of 
communication ; in the same way they 
wish to keep away from the higher fre- 
quencies with which it is inherently hard 
to guard against crosstalk. Further- 
more, the electrical properties of space 
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and wires are opposite in this respect - 
space will transmit only very high fre- 
quencies (Dr. V. Bush points out that 
an antenna radiating 100 kilowatts at a 
frequency of 30,000 cycles per second, 
corresponding to a radio wavelength of 
10,000 meters, would radiate only 1.6 
microwatts if excited to the same poten- 
tial at the commercial power frequency 
of 60 cycles), while a wire will transmit 
any frequency, but lower frequencies 
more efficiently than high ones. This is 
another practical consideration making 
for the use of moderate frequencies in 
wire carrier communication. 

Distribution of Power and 
Amplification 

THE fundamental difference between 
a radio telephone system and a wire 

telephone circuit is that in the former, 
one can do things to currents only at the 
ends of the circuit, namely at the trans- 
mitter and receiver ; while on a line the 
energy is under control at intermediate 
points as well as at the terminals. It is 

about the same difference as that between 
walking and flying. Walk, and you can 
stop where you please -with some ex- 
ceptions. Fly, and you have to make 
up your mind to stay in the air as far as 

the next aviation field. 
Radio is simply a problem in amplifi- 

cation. Two kinds of amplification 
may be employed in order to get a given 
amount of energy at the terminál: 
transmitter amplification and receiver 
amplification. The latter is less expen- 
sive, but it suffers from the disadvantage 
that it is a general amplification, magni- 
fying not only the desired signal, but 
parasitic noises and extraneous signals as 
well. In practice a compromise is em- 
ployed, the transmitting power of the 
station being made high enough to get 
over the interfering noises (at least most 
of the time), with some further ampli- 
fication at the receiver. 

Since in a radio circuit the amplifica- 
tion is limited to the ends of the circuit, 
we might expect, even without knowing 
anything of the relative losses in the two 
methods, that a radio circuit starts off 
with more power than a wire circuit. 
The sounds of speech or music leave a 
100 -mile radio broadcasting station with 
an energy of about 500 watts. On a 
telephone line of the same or greater 
length, the speech leaving the transmit- 
ter may have .a power of one one -thou- 
sandth of a watt, or 1,000 microwatts. 
The telephone unit of power measure- 
ment is one one -millionth that of a mod- 
erate sized radio station. But on the 
telephone line, by means of repeater or 
amplifier stations at suitable intervals 
along the line, the energy is kept from 
falling too far below the initial level, 
whereas in a radio system there is noth- 
ing but losses, losses, losses till the re- 
ceiver is reached. A radio message goes 
on its way like a man making a long 

journey among strangers, where he must 
pay his way with the money he started 
with, while on a modern repeatered 
telephone line we have the case of one 
who has a source of income along the 
way, and can afford to start with a much 
smaller sum in consequence. 

Fig. 5 is an attempt to show graphi- 
cally the difference between transmission 
of energy along a radio circuit and a 
long distance telephone line. It is neces- 
sary to draw the curves on a logarithmic 
or foreshortened scale, the ratios in- 
volved being of astronomical magnitude. 
The ratio of the largest power shown, 
100 kilowatts, to the smallest, one- 
tenth of a microwatt, is no less than one 
trillion. 
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cation, and a 10 irieter receiving antenna. 
The upper line in .Fig. 5 shows an as- 

sumed even variation of this power be- 
tween the ends of the radio circuit. 

Hitchcock points out that if all the 
amplification of this 1600 mile telephone 
Brie were to be concentrated at the trans- 
mitter, in order to get four microwatts 
at the receiver, about 30 billion kilo- 
watts would be needed for transmitting 
power! If, on the other hand, all the 
amplification were to be affected at the 
receiver, the line noise, crosstalk, etc., 
would drown out all the speech. But, 
by distributing the amplification piece- 
meal along the line, the telephone 
engineers avoid excessive power, over- 
loading of any circuit with resulting 
crosstalk into other channels, and undue 
expense. The desired end of reliable 
communication is gained economically 
and, if it is attained in a less spectacular 
way than by radio, still no one can help 
admiring the systematic way in ,which 
these projects are carried out. The rule 
is, always, use enough power to get over 

Transmitter 

Receivrr 

Q / 2 .3 

Fig. 5. Power 
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Comparison of 1600 -Mile Wire and Radio Circuits 

The lower zigzag curve of Fig. 5 is 

an adaptation from a paper by H. W. 
Hitchcock, "Applications of Long Dis- 
tance Telephony on the Pacific Coast." 
Starting with 1000 microwatts, the out- 
put of the desk set transmitter at Avalon, 
we see how the energy drops and is 
boosted by repeaters some sixteen times, 
4 microwatts finally arriving at Deer 
Park, enough to operate the ordinary 
telephone receiver there. Actually, of 
course; the curve given by Hitchcock is 
not as regular as the idealized form here 
given. The circuit contains deep sea 
cable, aerial and underground cables, a 
carrier cable system, and open wire 
stretches, with varying attenuations and 
amplification characteristics. 

If this same stretch had to be covered 
by radio, for equally reliable service we 
should probably require 100 kilowatt 
transmitter. This might deliver some 
two- tenths of a microwatt at the receiv- 
ing end, which might then be amplified 
up as required. This figure corresponds 
to a field strength of 200 microvolts per 
meter, which Espenschied gives as 
a minimum for reliable radio communi- 

unavoidable line noise and residual 
crosstalk, don't go over this level, don't 
drop below it, and use your amplifiers to 
keep on the straight and narrow path of 
sufficient but never excessive power. 

I'M SORRY, MY SOY, 

BUT YOU HAVEN'T 
ENOUGH MONEY 

HERE 

py7A 

THA- T'S WHAT 4 // 
I SAVED ALI. 
1WINT E P. 

l SIA. 

ii 

HURRY 

DA, 

MUSH 

'WHEN A [ELLEfe 
NEEDS A MIEN 0 "ii 

AFTER CLAW BRIGGS - - . . /1 

Prevent This Tax on the Boyhood of 
the Nation. 
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Joining the Radio Lodge 
By Aaron Nadel! 

After telling of the joys to be had from learning the code, the author shows how it 
may best be studied. Nobody has ever regretted the time spent in learning the code. 

IN that lost paradise, before the days 
of broadcasting, everyone in radio 

was a member of the radio lodge. Then, 
when you passed through "roaring 
streets unknown" and saw an antenna 
stretching above the housetops, your 
heart was warmed. For under that 
antenna was to be found a Brother ; and 
you could, if in need of conversation, 
ring the doorbell and ask for "the wire- 
less operator;" and presently exchange 
winged words with a fellow enthusiast 
concerning "sink gaps" and "five hun- 
dred cycle notes." Btit them days have 
gone forever. The last time I tried that 
I was ushered into a -kitchen where a 
little man was bent over a would -be 
crystal set mounted on a cardboard 
panel s and the little man stared at me 
suspiciously and said : "Vell, vat you 
vant here?" In these days of super- 
heterodyne receivers, unless I see a 
counterpoise, even a cage antenna means 
nothing in my young life. 

But the old fraternity still exists and 
is going stronger than ever; and it's 
pleasant to- listen in of nights and hear 
the "OM "s tossed to and fro, and the 
73's bandied across a dozen states. OM, 
dear reader, means "old man," and 73 
is the telegrapher's sign for "regards." 
And sometime, OM, when you tire of 
the limitations of broadcast receiving, 
and of being a stranger in Radioland, 
you will grit your teeth and go through 
the ordeal of initiation, and join the 
radio lodge. 

Far be it from me to disparage the 
thrill to be had from listening to broad- 
casting, especially broadcasting from a 
distance. But -did you ever know that 
getting a postcard from the other coast 
could carry more kick than hearing a 
broadcast station on the other coast ? It 
can, when you're doing some transmit- 
ting yourself, and the postcard is an 
acknowledgment that your station has 
been heard. Then the thrill of listening 
across the country is as nothing to the 
thrill of listening for the letter -carrier's 
whistle. 

I know a young chap in California 
whose call has been heard in every radio 
district of the country, in Hawaii, and 
in New Zealand, and who is now going 
gunning for two -way communication 
with Leon Deloy in France ! His outfit 
consumes about as much power as a 
parlor reading lamp, and it cost him per- 
haps fifty dollars. 

Two- w a y communication between 
Europe and the Eastern states, and be- 
tween the Northwest and Japan, is an 
accomplished fact ; Alaska and Hawaii 
and the northern side of Greenland have 

been brought within the fold ; this sum- 
mer will see the pan- American tests, 
when the amateur fraternity will under- 
take to get in touch with our South 
American cousins, and the next subject 
for discussion is the need of an inter- 
national language ! -Here, by the way, 
is a development that may do more to 
prevent future wars than all the states- 
men who ever saw the inside of 
Versailles. 

This smashing of barrier after barrier 
by a few thousand amateurs is one of the 
most dramatic developments in the 
world today, unnoticed though it yet is. 
It offers the finest field of activity for 
those who, liking radio, are commencing 
to be bored by the limited possibilities 
in receiving broadcasts. Unfortunately, 
there is a preliminary test to be met 
before one is privileged to join the ranks 
of the amateurs -the "initiation" to the 
"radio lodge," so to speak. One must 
learn the code. Modern methods, how- 
ever, based on the principle of onomat- 
opoeia, have made this considerably 
less of a grind than it was formerly, 
and one can now qualify with less effort 
than it takes to qualify for the Masons. 
But having qualified, and received the 
government transmitting license as offi- 
cial certificate of membership, one not 
only acquires Brothers in distant states, 
but soon makes some of them friends, 
over the air. All the night then becomes 
full of meaning as one listens to friends 
chatting. Other wavelengths are alive 
with the voices of ships calling out of 
the sea; calling the United States on the 
long wavelengths of the trans -oceanic 
stations ; and best of all with the 
friendly calls of transmitting citizens of 
other nations, shaking hands with us 
around the world! 

How to Study Code 
"From one to five we study code; 
A harder row I've never hoed. 
We've got to study to get by, 
And, holy smoke, it sure is dry. 

"To copy mile -long strings of talk 
Would make old Job get up and balk - 
Good night; and still long months of it!- 
I often think I'd better quit. 

"But when the harbor whistles blow 
I think of places I could know 
Had I the right to pitch my camp 
Aboard some roving deep -sea tramp. 

"Oh gee ! . To see, before I die 
The Cuban palms against the sky, 
Waikiki's beach, the Maelstrom's coil, 
Were worth a century of toil! 

L' Envoi 

"And so, to gain the open road, 
I sit me down and -study code." 

This poem, printed some years ago in 
the Radio Corporation of America's lit- 
tle bulletin, was written by a student at 
a radio school in New York City. I 
never knew him, and I've forgòtten his 
name, but I couldn't forget his verses. 
They breathe half the spirit that 
prompts men to face the drudgery of 
mastering elusive dots and dashes. 

But the drudgery need no longer be 
nearly so great as it was for him -and 
for myself. While the pleasures of 
amateurs, if not of commercial operating, 
are much greater now than they were 
then. 

Starting right is the most important 
factor in learning the code. Not that 
it is possible to start so wrong that 
you'll never learn it, but it is possible 
to start so wrong that learning it will 
be considerably more difficult. 

The first point is not to memorize 
the code as it looks to the eye. You 
go down your chart and you say: "R- 
dot dash dot." That's wrong. That's 
the way it looks. But the way it will 
sound, when you actually have to receive 
it, is : "R -d' dah dt." If you 
memorize it as it looks your mental 
process when you receive will be some- 
thing like this -"D' dah dt- that's dot 
dash dot -that's R." It will take long 
practice to establish in your mind the 
direct "d' dah dt -R" association that 
you could have established easily by 
memorizing the code that way in the 
first place. If you have already started 
wrong, but haven't gone very far, go 
back and spend your next practice period 
re- memorizing the code according to the 
principles set forth above, repeating the 
syllables aloud. Give every dot not 
final the value of "d' ", call every final 
dot' "dt" or dit ", and every dash "dah." 

A-d' dah 
B-dah d' d' dt 
C-dah d' dah dt 
D-dah d' dt 
E-dit 
F-d' d' dab dt 
G-dah dah dt 
H-d' d' d' dt 
I-d' dt 
J-d' dah dah dah 
K-dah d' dah 
L-d' dah d' dt 
M-dah dah 

N-dah dt 
O-dah dah dah 
P-d' dah dah dt 
Q-dah dah d' dab 
R-d' dah dt 
S-d' d' dt 
T-dah 
U-d' d' dah 
V-d' d' d' dah 
W-d' dah dah 
X-dah d' d' dah 
Y-dah d' dah dah 
Z-dah dah d' dt 

Once again, don't read those syllables 
to yourself, pronounce them out loud, 
and forget all about dots and dashes for 
the time being. 

The next principle is -never listen 
to code without attempting to copy it. 
No matter if it is far too fast for you - 
try, or cut it off. If you haven't a pen- 
cil handy, try to read it in your head. 

Continued on Page 0 
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Radio Construction Pointers 
By Paul Oard 

This month's suggestions include a handy combination switch; a use for scrap bakelite, 
a source of clips, and a good insulating compound. 

Eliminating the Plug and Jack 

WHILE the plug and jack method of 
controlling detector and amplifiers 

in audio-frequency amplifying circuits is 
by far the most used method in radio 
construction practice, many would pre- 
fer some switching arrangement to 
serve the same purpose and yet eliminate 
some of the complication of arrange- 
ment, and also do away with the neces- 
sity of removing the plug from the jack, 
and inserting another jack to decrease 
or increase amplification. 

The method described here serves to 
eliminate the plug and jack method of 
control in audio -frequency circuits, and 
serves three purposes : (1) controls 
multistage operation ; (2) breaks fila- 
ment circuit; (3) breaks plate circuit. 
All this is automatically taken care of 
in one rotary control. 

washer is next drilled and tapped, and 
the switch blades are fastened on this 
washer as shown in Fig. 2. The fila- 
ment fan switch zi is formed by placing 
four blades one over the other, and then 
separating them_ so that, when in proper 
position, each blade will rest on a switch 
point. These switch blades are carried 
in stock by most radio supply houses. 
To properly arrange the blades so that 
they will cover the proper points in 
order of - rotation, the blades B and C 
should be on the 8th and 12th points, 
reading from the left, when the four 
blades of the filament switch cover the 
first four points. 

The shaft is 3 in. long, with Y8 in. 
at one end threaded 8/32. The threaded 
end is slipped through the supporting 
washer and the base and fastened on 
the back side of the base with an 8/32 
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OA 

OA 
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3z 
Fig. 1. Drilling Layout for Base 

A for switch points 6/32 clearance holes, B for 
switch shaft 8/32 clearance hole, O for fasten- 
ing lugs 6/32 clearance holes, D for binding 
posts 8/32 clearance holes, E for blade stop. 

Materials needed for the construction 
of the combination switch for this ar- 
rangement are as follows: 

1 base for switch, bakelite, 1/8x3 /x3 /. 
1 Bakelite supporting washer, 13/e in. diam- 

eter x Y4 in. thick. 
12 switch points with small hexagon nuts. 
6 switch blades, l'/ in. long. 
1 steel or brass rod, 3 in. long x 74 in. diam- 

eter, for blade shaft. 
1 star or spring washer, about 34 in. diam- 

eter, for lock .nut bearing. 
1 8/32 hexagon machine nut, for lock nut. 
4 fastening lugs, 3% in. x / in. diameter. 
3 small binding posts. 
4 6/32 flat head machine screws / in. long, 

for fastening lugs. 
1 6/32 round head machine screw / in. long, 

for blade stop. 
2 6/32 hexagon machine nuts, to lock stop. 

The base for the switch is drilled as 

indicated in Fig. 1, with the exception 
of hole E, which is drilled later, as 

below, and the switch points are put in 
position. The b a k e l i t e supporting 

Fig. 2. Method of Fastening Switch Points 
A filament control for switch, B stage -to -stage 

switch, C detector plate voltage and amplifier 
plate voltage control, D stop, E binding posts. 

machine nut, with a spring washer be- 
tween the nut and the bakelite to pre- 
vent the nut from cutting into the bake- 
lite. The shaft thread should make a 
driving fit through the supporting 
washer, so that it will insure the washer 
turning with the shaft. The hexagon 
nut is soldered to the shaft after the ad- 
justment is fixed, so that it will not 
loosen. 

B 

A switch blade, (6), B 

D 
r ̀ ,7,-;,/r,; r),^/ ii a1ú.Ú._t E 

Now that the switch blades are in 
position, place the blades so that they 
rest on points 1, 5 and 9 respectively, 
and "spot" the hole to be drilled for the 
blade stop, indicated at E, Fig. 1, and 
D, Fig. 2. This stop is 7/16 in. from 
the center of the base, and should be so 
placed With respect to blade C, Fig. 2, 
that it will serve to stop the blades as 
they leave the points when turned to the 
extreme left. When turned to the ex- 
treme right, blade B, Fig. 2, will strike 
the stop as the blades cover points 1, 2, 
3, 4, 8 and 12. The / -in. 6/32 screw 
is used as the stop, with a nut on each 
side to act as a lock. 

The three binding posts, EEE, Fig. 
2, are placed on the back side of the 
panel. The four fastening lugs ' are 
fastened with round head 6/32 screws 
to the front side of the panel. The flat 
head 6/32 screws serve to hold the fas- 
tening lugs to the radio panel proper. 
Three short lengths of flexible cord are 
soldered to the binding posts and the 
switch blades. 

The completed switch will take care 
of detector and three stages of audio 
amplification on the amplifying side. 

Completed Combination Switch 

The fan switch controls filaments, the 
blade B the stage -to= stage, and the blade 
C the detector and amplifier plate volt- 
ages. In the circuit diagram, it will be 
noted that the last three points are con- 
nected together, as the voltage is the 
same for the three amplifiers. If de- 

960000000001 C 

í1m ze 
Fig. 3. Details of Combination Switch 

bakelite supporting washer, C switch shaft, D fastening lugs (4). 

T 
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sired to tap off different voltages for 
the amplifiers, the taps are disconnected 
from each other and run to the desired 
voltage tap on the B battery. 

In the arrangement as presented, on 
detector, one and two stages, the pri- 
mary of one of the transformers is in 
shunt around the receivers or loud speak- 
ers. This is no disadvantage, while on 
the last tube the circuit is just as though 
the usual plug and jack arrangement 
were used. If only two stages is de- 
sired in actual construction of the ar- 
rangement one point is left off on each 
blade. 

ing the voltage in steps of from 1Y2 to 
4 volts. These Faenstock clips, which 
are a patented form of binding post, are 
unusually long where they are imbedded 
in the wax compound at the top of the 
battery. They are of value for many 
purposes in radio construction. Most 
constructors have dead B batteries in 
their "junk" piles, and these will prove 
a prolific source of supply for the clips. 
After detaching them from the dead 
cells, holes may be drilled in the ends 
for mounting purposes. If a batch of 
them are collected at one time, they 
may be sent to the plating works and 

Fig. 4. Circuit Diagram 

Where both detector and amplifying 
tubes operate on the same voltage 
throughout, blade C may be eliminated. 
Its purpose is to prevent shorting of part 
of the B battery current through the 
receivers, and also to allow different 
voltages to be used on the amplifying 
side if desired. Where, for instance, 
199 tubes are used, it is possible to work 
all tubes on one commonplate voltage of 
45, in which case the blade C may be 
eliminated. 

Several variations of the arrangement 
are possible, and will suggest them- 
selves to the constructor upon a little 
study. After assembly, the completed 
unit is mounted behind the main radio 
panel, with the shaft projecting through 
and controlled by a knob. 

A Use For Scrap Bakelite 
SOME enthusiastic constructors make 

up several instruments on bakelite 
panels, and later wreck them, finding 
themselves with several useless panels on 
hand. To salvage them merely melt 
the material from an old "moulded 
mud" control knob into the holes, using 
a hot soldering iron and compressing 
with a small piece of wood until flush 
with the panel. After the holes have 
been filled, the panel is finished off with 
emery cloth and oil. Properly done, 
such a job will defy detection, and 
panels that are not too well drilled up 
may be given a new lease on life. 

A Faenstock Clip Supply 
MANY of the dry cell B batteries 

are provided with a number of 
Faenstock clips for the purpose of vary- 

OUTPUT 

for Combination Switch 

given a coat of white nickel at small 
expense and to their general improve- 
ment. 

A Good Insulating Compound 
THE same wrecked B batteries will 

provide another useful commodity 
for the constructor -sealing wax. A 
half pound or so can be salvaged from 
the average B battery. Melted, it may 
be used to bind fixed condensers and 
some forms of coil and transformer 
windings in place. It may also be used 
to fill up countersunk holes for fasten- 
ing screws in baseboard mountings. A 
number of purposes will suggest them- 
selves to the busy constructor. 

WOOD FINISHING 
By D. B. McGowN 

The primary objects of wood finishing 
are to preserve the surface and to bring 
out the natural beauty of the wood. 
The finishing of rough articles can be 
done easily and simply with a coat of 
cheap paint or varnish. Battery boxes, 
for example, must be proof against 
chemicals, so the wood is covered with 
black asphalt paint. 

For the finer classes of radio work, 
there is no difference in the preparation 
of the wood than will be found in high 
grade furniture. Radio cabinets are 
usually made of walnut, mahogany, or 
oak. 

Wood is usually planed smooth in 
a machine planer, which leaves small 
ridges at right angles to the grain. The 
first process is to remove these by care- 
fully planing with a "smoothing plane." 
This plane should be sharpened to as 
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keen an edge as possible, and set so it 
barely cuts off the "high- spots." 

After the whole surface has been 
planed smooth, medium grade sandpaper 
should be applied, and the possible 
rough spots should be removed. For 
most smoothing the sandpaper should be 
about No. /, and should be held on a 
small wooden block. Always rub the 
sandpaper with the grain of the wood, 
and never across it. Otherwise cross- 
wise scratches will result. After a com- 
plete sanding with the coarser grade, the 
whole thing should again be gone over 
with a finer grade, about No. 0, or 00, 
and the work is ready for finishing. 

It may be found that some kinds of 
wood cannot be planed smooth no matter 
how small a cut is taken off, and that 
in certain positions it seems that any 
direction is "against the grain." This 
characteristic is particularly noticeable 
with some of the best mahogany, and 
the only way to smooth such a surface 
is with a steel; scraper, which, owing to 
its shape, does not dig in. A steel 
scraper will cut nearly as fast as a plane, 
if it is properly sharpened and set up, 
but is much harder to use, as it requires 
much more skill to obtain a true surface. 

As wood is porous by nature, it is 
necessary to fill up the pores with a 
"filler." A proper colored stain should 
also be applied, as very few woods, ex- 
cept walnut, are of any popular color 
unstained. The stain may be applied 
first, and a filler later, or vice versa, or 
a combination filler and stain may be 
used. Prepared liquid fillers and stains 
may be obtained in all colors and shades, 
and it hardly pays to mix them in small 
quantities. Dry stains may also be ob- 
tained. They will keep better than the 
liquid forms, and often are more satis- 
factory. 

A good filler can be made by mixing 
enough turpentine and linseed oil to 
common cornstarch to make a thin paste. 
This is applied by rubbing on with a 
soft rag, allowing to set for a half hour, 
or more, and then wiping the surplus 
off. After this has dried for 24 hours, 
the stain may be applied, or the stain 
may be combined with the filler, and all 
put on at once. The wood may, on the 
other hand, be stained first, and then 
filled by being given several thin coats 
of white shellac. Cane must be taken 
to have the shellac thin, and to apply it 
evenly. It must then be allowed to dry 
hard, and rubbed down with very fine 
sandpaper, and another coat put on. 
About two coats of shellac makes a good 
filler job. 

The work is now ready for the final, 
and longest process, -that of varnishing. 
A clean brush and a quantity of the best 
grade rubbing varnish should be ob- 
tained. A clean brush does not mean 
a new one, which usually contains a 
great deal of dust, but one which has 

Continued on page 64 
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A Plate Current Supply Set 
By G. M. Best 

Herein is det/r«ed the construction of the simple and inexpensive equipment necessary 
to use 110 volts alternating current as the source for the direct current plate supply of 
vacuum tubes. All parts specified are standard equipment or can be made up in accord- 
ance with the directions given. A slight modification also cares for a.c. filament supply 
for the second tube of an a.f. amplifier. 

THE problem of plate current supply 
for the vacuum tube is never end- 

ing and with the increased use of multi - 
tube receiving sets, such as the Neutro- 
dyne, the problem is serious, due to the 
large B battery drain, with resultant 
expense. Storage B batteries are used 
by many to good advantage, but there is 

always the necessity of re- charging. It 
is the purpose of the writer to describe 
a method of obtaining plate potential 
from the 110 volt alternating current 
house lighting circuit, at a relatively 
small initia: cost and an extremely low 
upkeep. 

The reader may already be familiar 
with various types of rectifier sets now 
on the market, such as the Tungar 
rectifier, for charging storage batteries, 
where a gas filled tube rectifies one -half 
of the alternating current wave and 
supplies a pulsating direct current to the 
battery. The Western Electric 2 -A 
current supply set is an example of a 
rectifier set for furnishing filament and 
plate current for three vacuum tubes in 
a power amplifier, from the 110 volt 
line, but it is designed to accompany a 
particular type of amplifier and is not 
well adapted for other receiving sets. It 
employs two vacuum tubes of the two 
element type, having a filament and plate 
only, rectifies both halves of the alter- 
nating current wave and then filters the 
pulsating D. C. output before delivering 
it to the receiving set. 

It is this type of rectifier that is pic- 
tured in Fig. 1, which shows a complete 
homemade outfit mounted on a hard- 
wood board, and in convenient shape to 

be placed in a closet or other out of the 
way place where it will not be seen or 
occupy space around the radio set. The 
apparatus required is all standard with 
the exception of the power transformer, 
which can be made from specifications to 
be given later. The following list of 
materials, with approximate list prices, 
will give the reader an idea of the cost 
of building such a set: 
2 C -301 -A or UV -201 -A Vacuum tubes 

@ $5.00 $10.00 
5 Federal No. 134 or Western Electric 

No. 21 -D 2 M. F. condensers et 
$1.25 6.25 

1 G. E. Wayne No. 179,541 Bell Ring- 
ing Transformer @ $1.75 1.75 

2 Western Electric No. 38 -A 12000 
ohm Resistances e, $1.00 2.00 

2 Any good make Sockets a 75c 1.50 
y lb. No. 18 D.C.C. Wire .25 

s lb. No. 26 D.C.C. Wire .50 
1y2 lb. No. 30 D.C.C. %S'ire 2.00 
Necessary core iron for transformer 2.00 

Total $26.25 

I/O 
boa 

52 

i3o 

/30 b/ 

Fig. 2 is a schematic circuit diagram 
of the set, and shows all the connections 
required. The filaments of the rectifier 
tubes are operated from the 5.2 volt 
secondary winding of the transformer 
and each tube receives 130 volts A. C. 
from its half of the high voltage second- 
ary, which is wound to a total of 260 
volts. The grids of the tubes are con- 
nected to the plates, the connection being 
made at the socket..terminals. The cen- 
ter tap of the transformer is the positive 
terminal of the pulsating direct current 
output and the negative D. C. terminal 
is taken from a common filament lead 
to the two rectifier tubes. The filter 
consists of a choke coil of high induc- 
tance, 10 henrys or more, and preferably 
as high as 25 henrys, with two 2 mfd. 
condensers bridged across the line on 
each side of the choke coil, making a 

total of 8 microfarads in the filter cir- 
cuit. The larger the capacity' bridged 
across the D. C. output, the less noise 
there will be in the receiving set; hence 
the high value of capacity specified. 

The choke coil may be homemade, but 
it is recommended that a Wayne No. 

30 He',-'-,s 

=14,41.," 4.Mf 

o + /30 V 

+¢S V 

Fig. 2. Circuit Diagram for Platt Curent Supply Set 

Fig. 1. Homemade Plate Current Supply Set 

179,541 bell ringing transformer be 

used, as it has about the right induc- 
tance, is conveniently mounted, and is 

not expensive. However, for those who 
wish to build their own choke, the fol- 
lowing figures will be useful. Out of 
silicon steel core pieces 1 in. wide and 3 

in. long build up a square core 4x4 in. 
outside dimensions, until the core is 1 in. 
high. This will give a core cross section 
of 1 sq. in. Wind two coils of 1500 
turns each, using No. 34 D.C.C. or 
enameled wire, and place one coil on 
each leg of the core, connecting the coils 
so that they will be series aiding. The 
assembled choke will look much like the 
transformer pictured in Fig. 4. 

If a G. E. bell ringing transformer is 
used for the-choke, the primary winding 
only should be used, the secondary wind- 
ing being of very small inductance, and 
not needed. The output of the filter 
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Fig. 3. Transformer Core Construction 

when connected to the rectifier tubes will. 
give 130 volts direct current, which will 
supply the power stages of the receiving 
set directly, without any other apparatus. 

Fig. 4. Assembled Transformer 

As many of the tubes in the receiver 
are operated on 45 and 90 volt plate 
potential, a set of resistances will be 
necessary to cut down the voltage from 
130 to the lower values. Two Western 
Electric No.38 -A 12,000 ohm resistances 
in series furnish a convenient resistance 
unit, and may be obtained from any 
radio supply store having a stock of 
transmitting apparatus. If the No. 38 -A 
resistances are not obtainable, there are 
several types of Ward -Leonard 10,000 
and 15,000 ohm transmitting grid leak 
resistances available, and will serve the 
purpose equally well, although they may 
be more expensive. The resistances are 
connected to the positive terminal of the 
filter output, as shown in the diagram. 
A tap taken off. between the two resist- 
ances will give approximately 80 volts, 
and the entire 24000 ohms will furnish 
45 volts with a current drain of 5 or 6 
milliamperes. 

The negative terminal of the filter is 
common to all the tubes, no matter what 
their plate voltage may be. A 2 mfd. 
condenser is shunted between the 45 volt 
positive terminal and the negative lead, 
in order to prevent howling in the re- 
ceiving set. This condenser is very im- 
portant and singing or howling of some 
sort in the receiver is sure to result if it 

3 0 

Z 

is left out of the circuit. It may also 
be necessary to add another 1 or 2 mfd. 
condenser between the 45 and 90 volt 
positive terminals, in case the receiving 
set sings when connected to the current 
supply set, but as a rule this will not be 
needed. 

The power transformer should be con- 
structed of good materials, the core being 
made of silicon steel if possible, although 
soft iron will do if silicon steel is not 
obtainable. The core construction is 
shown in Fig. 3, the core pieces being of 
two sizes, 1x2/ in., and 1x4 in. The 
pieces are piled up to form a window 
l /x3 in. inside diameter and 3/x5 in. 
outside diameter, the height of the core 
being 1 / in. This will provide a core 
of 1 Y2 sq. in. cross section, and the fol- 
lowing data are for that cross sectional 
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area : Primary winding 550 turns No. 
26 D. C. C. wire, wound on one leg of 
the core. Over the primary wind 26 
turns No. 18 D. C. C. wire, insulating 
this winding from the primary with em- 
pire cloth or other insulating material. 
The high voltage secondarÿ consists of 
1300 turns of No. 30 D. C. C. wire, 
with a center, tap at the 650th turn, 
wound on the other leg of the core. It 
is very important that the core be 
thoroughly wrapped with empire cloth 
so that there will be no chance of the 
primary or secondary coils coming in 
contact with the core. The data given 
above are on the basis of silicon steel 
for the core material; if soft iron is used, 
it is recommended that the core be made / in. higher, making a total height of 
2 in., in order to have sufficient flux 
density. After the coils are wound and 
placed on the assembled core, the core 
should be clamped as tightly as possible 
and fastened securely to the baseboard, 
so that there will be no vibration when 
the transformer is in operation. 

A switch in the 110 volt primary cir- 
cuit should be provided for convenience. 
No switch or filament rheostat is neces- 
sary in the filament secondary circuit, as 
the filament voltage is of the proper 
value, and is not critical. With a cur- 
rent drain of 24 milliamperes, two 
C -301 -A tubes have been in operation in 
the writer's set for over 750 hours and 
show no signs of deterioration. If, how- 
ever, the tubes should lose their filament 
activity, it would be a good plan to burn 
the filaments at the normal current for 
a few hours without applying the plate 
voltage, and it is quite probable that the 
filament activity will thus be restored. 
It is not advisable to use dry battery 
tubes in the rectifier set, as they are not 
designed to stand such a high plate volt- 
age and would quickly burn out or flash 
over between the elements. Vacuum 

Continued on tage 68 
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Fig. 5. Receiving Circuit with Plate Current Supply for 3 Tubes and F'lament Supply from 
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Theory of Super -Heterodyne Circuit 
By L. R. Felder 

Anyone contemplating the construction or operation of a super- heterodyne receiver may 

well study this article. In simple terms it explains the "reason why" of the circuit and 
its application. It will be found especially helpful to those making up Best's 45,000 - 
cycle super- heterodyne. 

THE super- heterodyne circuit was a 
development of the Great War, and 

was the direct outgrowth of the need for 
a good radio -frequency amplifier for low 
wavelengths. The ordinary methods 
for radio -frequency amplification of low 
wavelengths which were available at 
that time were unsatisfactory for a 
number of reasons. It will be very in- 
structive to consider the reasons for 
this. 

The principal methods for amplifying 
low wavelengths at radio -frequency 
were tuned radio-frequency amplifica- 
tion, untuned transformer -coupled amp- 
lification and resistance- coupled amplifi- 
cation. All of these proved unsatisfac- 
tory. Fig. 1 illustrates the first plan, 
namely tuned radio-frequency amplifi- 

7 

reduces the number of controls from six 
to four, but even four are too many. 
However, even if it were possible to 
tune all of these circuits and realize the 
full amplification from each tube, there 
is another difficulty in the way. The 
internal capacity of the tube produces 
feed -back between the plate and grid 

on "Neutrodyne," and for which the 
Neutrodyne circuit is a solution. Tuned 
radio -frequency amplification thus pre- 
sents two essential difficulties : (1) 
Tuning controls are too many for such 
an ultra -selective circuit, which makes 
tuning too difficult, and (2) it is almost 
impossible to avoid regeneration at such 
high frequencies without introducing 
some neutralizing force. Regeneration 

Fig. 3. Transformer 

L- + + P /ate f@affery + 
Fig. 1. Tuned R. F..4mplifier with Plate and Grid Circuits Tuned 

Fig. 2. Tuned R. F. Amplifier with Plate Circuit Tuned 

cation. Two stages are shown before 
the detector, but any number may be 

used. However, one or two stages of 
such a method offer sufficient difficulties. 
Such an amplifier is extremely selective. 
If any one of the tuned circuits is not 
exactly in resonance, amplification will 
be destroyed and, in fact,. the signal may 
be completely lost. It will be observed 
that in the entire radio- frequency circuit 
there are some half dozen circuits to 
tune and hence an equal number of con- 
trols. To tune all of these circuits to 
resonance requires the skill of an expert, 
and the possibility of an expert missing 
a single circuit is great. 

Of course the circuit may be arranged 
as in Fig. 2, which shows only two inter - 
tube circuits which are tuned. This 

circuits which is sufficient to produce 
radio-frequency howling. In other 
words, we have here the same limitation 
to radio-frequency amplification at low 
wavelengths as was described in last 
month's issue of RADIO in the article 

P/afe-Fi/amPat 
capacity o- 

robe 
Fig. 4. 

Coupled R. F. Amplifier 

results in oscillations which spoil 
quality of signals and reduce over -all 
amplification. Tuned r. f. amplification 
was therefore abandoned. 

The next plan was to employ straight 
r. f. transformer coupling as in Fig. 3. 
Even such a system has a tendency to 
regenerate and produce radio -frequency 
howling. But, even if it did not oscillate, 
it has one disadvantage. Radio -fre- 
quency coupling transformers will give 
amplification only over a very narrow 
band of wavelengths. Maximum ampli- 
fication is secured at one wavelength, 
and then falls off as this wavelength is 
departed from. With this system we 
therefore cannot avail ourselves of the 
full amplification of the tube at all 
wavelengths. 

The third alternative method of radio- 
frequency amplification is straight re- 
sistance coupling as in Fig.4. But at very 
high frequencies corresponding to the 
low wavelengths this has one very great 
disadvantage : it does not amplify. The 
reason a resistance -coupled amplifier 
does not amplify at very high radio-fre- 
quencies is that the capacity of the tubes 

T- 

6rid- filament' 
CaPacite of t 
Tvbe ( 

Resistance Coupled R. F. Amplifier 
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from plate to filament and from grid to 
filament short -circuits the amplified 
voltage. Thus in Fig. 4 consider the 
coupling resistance R, which is of the 
order of 50,000 ohms. The amplified 
voltage is developed across this resistance 
and applied to the grid of the succeed- 
ing tube, provided there is nothing to 
annul this voltage. But actually we 
have in parallel with this resistance R 
two capacities: (1) the plate- filament 
capacity of tube A, and the grid -filament 
capacity of tube B. These capacities 
have no influence on the voltage across 
R at direct currents or audio-frequency 
currents because their reactance is so 
great. However, at radio -frequencies, 
their reactances become so small that 
they practically short -circuit theresist- 
ance R and hence destroy amplification. 
Approximate values for plate- filament 
capacity and grid -filament capacity are 
4 micro-microfarads and 6 micro-micro- 
farads respectively. Since they are in 
parallel, the total is 10 micro-micro- 
farads. The reactance of this capacity 
at 200 meters is about 10,000 ohms. 
In other words our coupling resistance 
R of 50,000 ohms or more is short- 
circuited by a reactance of 10,000 ohms, 
which is very much less than the internal 
impedance of the tube. Hence no ampli- 
fication at radio -frequencies can be 
secured. Amateurs who have wondered 
why resistance -coupled r. f. amplification 
at low waves is impossible will now see 
the reason for it, and will also under- 
stand why it is possible at very long 
waves, for at very long waves the re- 
actance of the tube capacity is high com- 
pared to the coupling resistance R, and 
hence does not short -circuit the voltage. 

We now readily see the obstacles 
which were in the way of radio -fre- 
quency amplification at low wave- 
lengths. The Neutrodyne Circuit de- 
scribed in May RADIO is one solution, 

TUner +'C Detector 
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but in 1917 this was not yet possible. 
Numerous attempts at a solution were 
made all over the world, and some of 
these are both of importance and inter- 
est. One of these solutions attempted 
to broaden the band of wavelengths re- 
ceived and amplified by making a radio- 
frequency transformer wound with re- 
sistance wire. The effect of the resistance 
winding was to change the amplification 
curve from that of Fig. 5 (a) to that of 

Q 

ç 
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amplification would be solved. This 
means a conversion of a high frequency 
into a low frequency. 

Such conversion of frequency had 
been practiced for a long time in C. W. 
heterodyne reception, in which the phe- 
nomenon of beats is used. If a con- 
tinuous wave oscillation of frequency 
100,000 cycles per second is combined 
with another of 99,000 cycles per 
second, then the well -known phenome- 

ó 

Wars /egt/, ^vreArewil, 
Fig. 5. Amplification Curves, (a) with Ordinary R. F. Transformers, (b) with Transformers 

Wound with Resistance Wire or Having Iron Cores 

5(b). The same effect was secured by 
using radio -frequency transformers with 
an iron core, the losses in the iron core 
being equivalent to resistance losses. 
This resistance effect also prevented re- 
generative action in the amplifiers. 
However, selectivity was thus lost. 
Another solution attempted by the 
English struck at the root of the trouble; 
they directed their energy to making 
vacuum tubes with extremely small 
capacity. 

Armstrong attacked the problem of 
short wave radio -frequency amplification 
from an entirely different angle. Radio - 
frequency amplification at long waves 
had proved very successful ; at short 
waves it was unsuccessful. If some 
means could be obtained of converting 
the incoming low wave into a high 
wavelength then the problem of r. f. 

/nferrinediafe 

non of beats is produced, and the result 
of these two oscillations is another oscil- 
lation whose amplitude varies at a fre- 
quency equal to the difference of the 
two component frequencies, in this case 
the difference between 100,000 and 
99,000, or 1000 cycles. Thus a 1000 - 
cycle note will be heard. This is an 
old principle in radio reception and was 
applied by Armstrong in his solution to 
the problem of r. f. amplification at 
low wavelengths. 

Suppose the incoming signal has a fre- 
quency of 700,000 cycles, and suppose 
also that we have an oscillating circuit 
capable of generating oscillations over 
a range of frequencies. If the oscillator 
is set for a frequency of 650,000 cycles 
and its output is coupled to the receiver 
carrying the 700,000 -cycle signal, then 

Continued on page 70 
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Additional Data and Improvements in Best's 
45,000 Cycle Super-Heteroclyne 

By G. M. Best 
This material supplements the original article in May RADIO. It will be followed 
up each month hereafter with the best of the suggestions submitted in the prize contest 
for improvements. A reprint of the first article has been made for those unable to 
secure the May number. It will be sent postpaid by the publishers for 25 cents. 

Cabinet Construction and Shielding 
IT has been found that a shielded 

panel and cabinet improve the selec- 
tivity when the set is operated within a 
radius of a mile or two of a high -powered 
broadcasting station and also greatly re- 
duce the "man -made static," such as is 
caused by high tension transmission lines, 
street cars, automobile ignition systems, 
elevator motors, etc. Tests show that 
a great part of the disturbances are 
picked up directly in the wiring of the 
set when it is not completely shielded. 
In the same manner, waves from nearby 
high -powered broadcasting stations are 
picked up by the oscillator coil system 
and much of the selectivity generally ex- 
pected from the use of a loop is lost. 

The complete shielding of the panel 
and cabinet will not be necessary except 
in cases where the set is to be operated 
under the conditions just described. In 
locations where there is very little "man- 
made" static, and no high -powered 
broadcasting station within a few miles, 
shielding is not necessary and the direc- 
tions given for building the cabinet may 
be followed with the metal lining 
omitted. A view of the bakelite panel, 
with the brass shield in place, the in- 
struments mounted and part of the wir- 
ing installed is shown in Fig. 1. 

Fig. 2 is an inside view of the cabinet 
showing the shielding of all sides, the 
top and bottom. It is very important 
that if shielding be undertaken at all 
that it be complete, as otherwise its ad- 
vantages cannot be realized at all times. 

It is recommended that the cabinet 
be made to order in some woodwork 
shop. The expense is nominal and worth 
while, in view of the cost of material 
and the labor expended in building a 
cabinet. The cabinet shown in the illus- 
tration is made of mahogany and was 
built to order at a cost of $8.00. 

For those who prefer to build their 

own cabinet, the following dimensions 
and instructions are given : Overall out- 
side dimensions -26 1/16 in. long, 
7 1/16 in. high and 10 in. deep. Inside 
dimensions 25 1/16 in. long, 6 1/16 in. 
high and 972 in. deep. Material of / 
in. mahogany or oak. The extra 1/16 
in. given in some of the dimensions is 
to allow for shielding the cabinet and to 
permit an easy fit. The top of the cab- 
inet should be made in two sections, one 

in. long, and one 26 in. long should be 
tacked to the two sides and top of the 
cabinet, / in. from the front edge, or 
3/16 in., if a 3/16 in. bakelite, panel was 
used. These strips form a stop for the 
panel when it is fitted into the cabinet 
and a means for screwing it into place. 
In the template, Fig. 3, drillings for 
screw holes along the top and sides are 
shown. Corresponding screw holes will 
have to be drilled in the bakelite panel, 

Fig. 2. Shielded Cabinet 

2 in. wide and the other 8 in. wide. 
The 8 in. section should be hinged from 
the back so that it may be raised to in- 
sert tubes and make adjustments on the 
Chelten Midget condenser and oscillator 
coupler unit. 

The cabinet shielding may be of about 
No. 34 gauge brass or copper. The 
shield material should be cut in sections 
of a size that will just cover the bottom, 
top and three sides, and tacked into place 
with small flat headed brads or brass 
tacks. After the shielding is completed, 
three wood strips / in. square, two 5/ 

as they were not shown in the panel 
template given in last month's article. 

A / in. hole should be drilled in the 
back of the cabinet, 4 in. from the bot- 
tom and 1 in. from the left end, for the 
purpose of bringing out the four battery 
leads from the terminal block mounted 
on the baseboard of the set. These leads 
may be conveniently made from two 
sections of twi§ted pair lamp cord. 

Although the use of a shielding cab- 
inet will improve the selectivity of the 
set and reduce stray interference without 
affecting it's efficiency, it will change the 

Fig. 1. Shielded Panel 
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Fig. 3. Template for Panel Shield 

calibration of the set and will necessitate 
a re- adjustment of the Midget feed back 
condenser and the oscillator coupling 
unit. The procedure for making these 
adjustments is the same as outlined in 
the original article. 

Fig. 3 is a template for drilling the 
brass panel shield which maybe of any 
gauge or thickness of brass or copper 
that is conveniently obtainable. No. 28 

gauge brass was used in constructing the 
shield shown in the illustration, and is 
recommended as being of a weight that 
is convenient for cutting and drilling. 
Sheet tinplate may be used where brass 
is not available. The template is made 
to conform with the panel drillings of 
the set as illustrated in Fig. 5, of May 
RADIO. If the reader has made any 
substitution in the parts that mount on 
the panel, it will be necessary to change 
the shielding template accordingly. 

Since the brass shield is connected to 
the negative fl and B battery terminals, 
it is important that extreme care be 
taken to insulate all parts of the mounted 
apparatus, that are common to any part 
of the circuit, other than the negative 
battery leads, below the rheostats. This 
is most easily done by cutting the holes 
in the shield sufficiently large to clear 
the condenser and rheostat shafts and 
any other parts that would cause short 
circuits. It will be noted that in the 
template in Fig. 2, a large rectangular 
portion is marked to be cut out for the 
phone jack. It was found to be more 
convenient to drill a / in. hole through 
the phone jack and insulate it from the 
shield with a thin fiber washer as shown 
in Fig. 3. 

Intermediate Frequency 
Transformers 

IN case the intermediate frequency 
transformers are 'difficult to obtain, 

or their expense is too great, many con- 
structors may desire to build their own 
transformers. While it is not probable 
that the results obtained with the home- 
made product will be as good as with 
the commercial types of transformers, 
110 doubt some readers would like to try 
their hand at building a set of the 
-1-5,000 -cycle transformers, and the fol- 
lowing data will be of assistance in their 
construction. 

Spool for I. F. Transformer 
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The spools on which the coils are 
wound should be turned out of sea- 
soned hardwood, with two slots for the 
windings, one slot being / in. wide, 
and the other / in. in width. The prin- 
cipal dimensions of the spool are shown 
in Fig. 4. A hole / in. in diameter 
should be bored in the center of the 
spool, for the core. 

The primary winding should consist 
of 450 turns of No. 30 Double Silk 
wire, wound in the / -in. slot. No par- 
ticular order should be observed in 
winding the coil, the wire being placed 
in a haphazard manner to reduce the 
distributed capacity effect. The second- 
ary winding should be 2100 turns of No. 
36 Single Silk wire, wound in the / -in. 
slot. For the core material, use either 
a bundle of fine iron - wires, such as No. 
36 gauge, or ' a bundle of flat strips of 
silicon steel, not over three thousandths 
of an inch in thickness. Ordinary heavy 
transformer iron or silicon steel will not 
do, and the thinner the laminations the 
better the . transformer. Small lugs 
should be provided for terminals, the 
inside primary lead going tó the plate, 
outside primary to the B battery, inside 
secondary to the filament and outside 
secondary to the grid, in each trans- 
former. 

HOOVER PLANS RADIO 
CONFERENCE 

By CARL H. BUTMAN 

Secretary of Commerce Hoover will 
call a general radio conference in Wash- 
ington soon after the adjournment of 
Congress in an effort to secure co-oper- 
ation of all radio interests in clearing up 
the ether and solving the problem of dis- 
tributing wavelengths. A conference 
will be called whether or not new legis- 
lation is enacted. 

The conference will be similar to 
those in the springs of 1922 and 1923, 
at which representatives of the manu- 
facturers, broadcasters, engineers, ama- 
teurs, commercial operators, and broad- 
cast listeners aided in drawing up volun- 
tary regulations under which radio has 
been supervised ever since. It was in 
this manner that the distribution of 
wavelengths for broadcasters and other 
interests was developed. 

Present indications are that broad- 
casting stations will continue to increase 
although wavelengths available for this 
use are practically exhausted and sta- 
tions are doubling up. Even time allot- 
ments in congested sections are becoming 
difficult to make. 

Secretary Hoover believes congested 
conditions and interference are getting 
worse. If present conditions continue, 
he is unable to see how we could operate 
five years from now, and as a conse- 
quence he intends taking advantage of 
such suggestions from representatives of 
the allied radio art and indmstry as may 
be made. 
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DIGES T 
RECENT RADIO 

.1 

OF 
PATENTS 
i 

Prepared by White, Prost & Evans, patent attorneys, San Francisco, who have been particularly active in the radio field for many years, and 
from whom may be obtained further information regarding any of the patents listed beloata. These patents are selected especially with refer- 

ence to their possible application and use by the radio amateur. 
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Patent 1,178,029 

L. De Forest, Pat. No. 1,478,029; Dec. 
18, 1923. Radio Receiving System. 

This patent describes a very ingenious 
way of receiving constant wave signals with- 
out the aid of heterodyning or of a chopper. 
The apparatus is so arranged that periodic 
pulses of current are produced automatically, 
by the flow of the current impulses. The 
tuned circuit 5 -6 -7 is coupled as usual to the 
absorbing circuit 1- 2 -3-4. The inductance 
5 -6 is purposely made high so that the growth 
of current therein is slow. A tube 21 is so 
arranged as to rectify the signals, the plate 
and filament being connected directly across 
this resonant circuit. If no other apparatus 
were provided, the flow of rectified current 
in the form of radio -frequency half -waves 
could not influence a telephone; therefore to 
split up this train of half -waves into groups 
of audio -frequency, the grid 23 is used, 
which, as described later, periodically varies, 
at audio -frequency, the resistance of the elec- 
tron path between plate and filament of tube 
21, and thus serves to modulate the train of 
half -waves with an audio -frequency current. 
For this purpose, use is made of another tube 
18, serving as a three -electrode amplifier, the 
input circuit of which is inductively coupled, 
as by coils 8 -9, to the rectifier circuit. When 
the signal impulse first comes in, it gradually 
rises in intensity, and causes the induction of 

26 

0ö000 27 

a corresponding current in coil 9. The grid 
23 is supplied with an amplified potential, 
due to coupling 24 -25, between the output cir- 
cuit of tube 18 and the grid -filament circuit 
of tube 21. This potential is of such sign 
that the rectified current flow is reduced. 
This reduction in turn affects the amplifier 
18 by the aid of coupling 8 -9, so as to change 
the potential of grid 23 to permit another im- 
pulse to pass. This process is repeated for 
the duration of the dot or dash. A telephone 
26 in the output circuit of tube 18 is operated 
by the surges of current therein. The tone of 
the signals can be varied by varying the cir- 
cuit constants, as by the use of inductances 
30. 

J. Weinberger, Pat. No. 1,481,945; Jan. 
29, 1924. Radio Receiving System. 

This patent describes an interesting form 
of wave trap that is intended to eliminate 
strong interference of a certain frequency. 
The antenna circuit 1 conducts its received 
energy across a coil 9 and condenser 11 in 
series. Another coil 10 variably coupled with 
9 is also in series with the condenser 11, and 
across the coil 10 and condenser 11 the usual 
detector circuit 6 is connected. An e.m.f. im- 
pressed across coil 9 and condenser 11 in 
series, from the antenna has its counterpart 
across coil 10, its value depending upon the 
closeness of coupling between the coils. The 
arrangement by proper adjustment of this 
coupling and of capacity 11, can be made 
such that, for a certain interfering frequency, 
the sum of the e.m.f's. across coil 10 and con- 
denser 11 reduces to zero, and consequently 

1 
emiMA 

Patent 1,481,945 

the interference 
It may readily 
relation between 
fering wave, the 

cannot affect the detector. 
be demonstrated that the 

the frequency f of the inter - 
mutual induction M between 

coils 9 and 10, and the capacity C of con- 
denser 11 must fulfill the following equation 
in order to reduce the effect to zero: 

1 472f -MC 
The explanation of this action rests on the 

fact that whatever e.m.f. is induced in coil 
10 by the mutual coupling is opposed by the 
potential drop across condenser 11 due to the 
flow of current therein set up in circuit 9, 11 
by the interfering energy. By the proper 
choice of the circuit characteristics in accord- 
ance with the formula given above, these 
two opposing e.m.f's. cancel each other. 

Ernest M. Reynolds, Pat. No. 1,478,579; 
Dec. 25, 1923. Coupler for Radio Re- 
ception. 

A coupler of unique construction is de- 
scribed, in which the attempt is made to 
secure linear variation of inductance instead 

5 

Patent 1,478,579 

of sinusoidal. For this purpose, a flat hollow 
rectangular coil 3 is formed, in which a coil 
6 is movable. The coil 6 is wound on a 
circular non -magnetic core 5 in the form of 
a torus, and is pivoted near the top of the 
coil 3. Furthermore, this latter coil is just 
wide enough to permit the coil 6 to swing 
freely therein. The arrangement may be 
used either as a variocoupler or as a variable 
inductance. 

"How Long Will My B Batteries Last ?" 
is the subject of a helpful 16 -page pamphlet 
by W. B. Schulte issued by the Burgess Bat- 
tery Co. This report presents the shelf life, 
discharge and capacity characteristics of 
plate batteries classified according to battery 
weight in pounds. Examples of how ap- 
proximate service -hours may be computed 
are shown for all standard combinations of 
tubes and batteries.. Plate currents with 
various grid bias voltages are indicated by 
curves. The effects of the number and size 
of B batteries, the number and type of tubes, 
and the grid bias voltage, are clearly pre- 
sented. 
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QUERIES & RE P'LI ES 
ON C.W. PRACTICE ----FT 

BY 

.002 

II 

Gerald M.Best 
TECHNICAL ADVISOR 

Questions submitted for answer in this department should be typewritten or in ink, written on one side of 
the paper. AU answers of general interest will be published. Readers are invited to use this service with- 
out charge, except that 25c per question should be forwarded when personal answer by mail is wanted. 
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Please publish a circuit for a 10 -watt 
C. W. transmitter, for use either with 
buzzer, straight C. W. or phone, using 
"S" tube rectifier, filter, separate filament 
transformer and Heis&ng modulation. - 
T. C. H., Redlands, Calif. 

The circuit you wish is shown in Fig. 1. 

It will be necessary to have two single -pole, 
double -throw switches to convert the set 
from C. W. telegraph to radiophone. A 
double, pole, double -throw switch will be 
necessary to connect either the microphone or 
the buzzer to the input of the modulation 
transformer. The potentiometer and 2 mfd. 
condenser are for the purpose of controlling 
the amount of a.c. input into the modulator 
tube. 

Please tell me how to make a simple 
microphone transmitter. -G. S., Los 
Angeles, Calif. 

#00 4! 

T 

Fig. 1. 10 -Watt C. W. Transmitter 

To build a successful carbon grain trans- 
mitter is a difficult task unless you are 
thoroughly familiar with tool making, and I 
would not advise your attempting to build 
such an article when it may be obtained 
at any radio store for a relatively small 
amount, and will be infinitely better than 
anything you could possibly construct at 
home. 

Which is more efficient, an "S" tube 
rectifier or one of the commercial types 
of synchronous rectifiers ? -F. J. P., 
Chicago, Ill. 

From the standpoint of initial expense, the 
"S " tube rectifier is the best. However, the 
output of the "S" tube outfit is rather limited, 
and for those who desire to operate a number 
of 50 -watt tubes, or several 250 -watt tubes, 
either a motor -generator, or a synchronous 
rectifier will be necessary. Whether you use 

.000z .f 
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a synchronous rectifier or the "S" tubes, you 
will require a step -up transformer. So for 
small installations, up to 50 watts, the "S" 
tubes would be the most economical. 

Please publish the circuit diagram of 
the Murad MA -13 receiver. -F. Y., 
Oakland, Calif., and W. H. B., Belle- 
fonte, Pa. 

The circuit shown in Fig. 2 is similar to 
the MA -13 circuit. 

Please publish a circuit diagram for a 
one -tube transmitting set, with list of 
parts. Will a 150 -ft. antenna work with 
this set ? -W. E. L., Clem, Oregon. 

The circuit you wish is shown in Fig. 3. 
l assume you have alternating current avail- 
able. You will require the following appa- 
ratus for constructing the set: One antenna 
inductance, made of 20 turns of copper strip 
or heavy copper wire wound into a helix, 

00.2 

Fig. 2. Circuit Similar to MA -13 
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6 in. in diameter; one .002 mfd. mica con- 
denser, one 5 -watt Ncacuum tube and socket, 
one 250 -turn honeycomb coil, unmounted; 
one telegraph key; one filament rheostat 
capable of carrying 2.5 amperes; one power 
transformer ; one set of clips for variable con- 

TO 
1P1Dio 

FREQUENCY 
AMOLIF /ER 

23-0 Turn 

yohoyc om,b 

Fig. 

6-So 

jgbÍ 

3. One -Tube Transmitter Circuit 

nections on the helix. The power transfor- 
mer you can build yourself from the follow- 
ing dimensions: core made up of silicon steel 
strips, 1/ in. wide and 4/ in. long, piled so 
as to form a square window, 11/2 in. high. 
This will give you a cross sectional area of 
2.25 sq. in. On one leg of the core, wind 
365 turns of No. 18 D.C.C. wire for the 
primary. Over the primary winding place 
27 turns of No. 12 D.C.C. wire, with a center 
tap at the 13.5th turn. On the other leg of 
the core wind 1825 turns of No. 28 or No. 
30 D.C.C. wire, for the 550 -volt secondary. 
The transformer is connected as shown in 
the circuit diagram, Fig. 3. 

In April RADIO, page 15, a two -crys- 
tal receiver is described. Will this idea 
work out in connection with a Harkness 

37 
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Fig. 4. Two- Crystal Detector for Reflex 

Please correct circuit diagram of my 
receiving set, so that I can add one stage 
of radio- frequency to the present set, and 
retain the wave trap in the antenna cir- 
cuit, which I find improves the results 
considerably. -S. S. H., Berkeley, Calif. 

A corrected circuit diagram of your re- 
ceiver appears in Fig. 6. It would greatly 
improve your set to add a C battery of 4/ 
volts as shown, and increase the B battery to 
90 volts. The extra stage of radio -frequency 
amplification can be cut out when desired by 
means of the switch shown in the diagram. 
It would be preferable to use either C -299 or 
UV -199 tubes in the above circuit. 

Please publish a circuit adding one 
stage of audio -frequency to my present 
circuit. Give data on how to construct 
a 330 -ohm choke. -S. H. N. 

Your circuit has so many errors in it that 
it is impossible for me to make out just what 
kind of a circuit you have. It appears that 
the circuit shown in Fig. 6 is about what 
you want, and I suggest that you use it. 
Apparently what you want is data on how 
to build a 330 -ohm resistance. Choke coils 
are rated according to their inductance in 
henrys, and not as to their resistance, while 
resistance coils are rated in ohms. The only 
practicable method of winding a resistance 
coil is to obtain a coil of insulated resistance 
wire, measure off 330 ohms with a resistance 
bridge, commonly known as a Wheatstone 

Continued on page 78 

reflex receiver ? -J. W. C., Los Angeles, 
Calif. 

There is no reason why this method should 
not work in a Harkness reflex circuit, or any 
other reflex circuit for that matter. Fig. 4 
shows how this method may be applied to 
the crystal detector unit of a reflex set. 
Only the detector unit is shown, the rest of 
the circuit being independent of the crystal 
unit. 

Please publish the circuit diagram of 
the Radiola super -heterodyne receiver. - 
C. H. J., Allentown, Pa. 

The schematic circuit of the Radiola Super - 
Heterodyne is shown in Fig. 5. This is not 
a detailed wiring diagram of the set, but 
shows the general layout of a second har- 
monic type of super -heterodyne receiver. 
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F'g. 5. Schematic Circuit of Radiola Super -Heterodyne 
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Fig. 6. One Stage of R. F. Added 
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EXPERIMENTS WITH 

100 METERS 
By D. B. McGowN 

THE wavelengths around 100 meters, and 
below, bid fair to become the most 

useful of all. They were used to a small ex- 
tent by the Naval Service during the latter 
part of the war, for inter -fleet communica- 
tion with using spark apparatus. The Signal 
Corps Laboratory at Camp Vail furthered 
the development of the short waves, and fin- 
ally the Westinghouse Company started 
operations on a wave a trifle below 100 
meters, which was used to broadcast from 
KDKA at East Pittsburgh for re- broadcast- 
ing from their other stations on longer waves. 
The first amateur two way transmission 
across the Atlantic was accomplished and 
carried out on about 100 meters between the 
station of F. H. Schnell, of Hartford, Conn., 
traffic manager of the American Radio Relay 
League, and the prominent French amateur, 
M. Deloy, at Nice, France. 

These short waves are so valuable that no 
stations are permitted to operate anywhere 
below 150 meters, except by special authority 
from the Department of Commerce. This 
authority usually takes the form of an ex- 
perimental license, which, unfortunately, is 
not generally available to amateurs. It is 
hoped that some arrangements can be made 
whereby some small band of short wave- 
lengths can be assigned for amateur and 
private experimentation. 

The chief problem in short wave work is 
to so reduce the wavelength of the antenna, 
without seriously reducing its radiating 
qualities, so that reasonable amounts of energy 
may be radiated from it. We can, of 
course, use a very short antenna, which has 
a low natural period. But much better re- 
sults seem to be obtained by using a series 
condenser to reduce the wavelength. 

The writer has used the circuit known vari- 
ously as the "reversed feedback," "Stanley," 
"British Aircraft," etc., as shown herewith the 
antenna was composed of four No. 10 solid 
copper wires, each 50 ft. long, on 15 ft. spread- 
ers, with 10 in. Ohio Brass porcelain rod in- 
sulators at each end. The lead -in was taken off 
the middle, making a T, and all four wires 
were brought down some :10 ft. from the 
middle, and thence led to two wires, which 
formed the leadin. This antenna was sus- 
pended from two 50 ft. poles, giving a total 
length of 75 ft. from the leadin to either 
end of the antenna. The counterpoise was 
made up of ten wires, each 65 ft. long, sepa- 
rated evenly across the width of 25 ft., sup- 
ported about 8 ft. above ground. The station 
was located near the middle of the antenna, 
and beneath the counterpoise, so the antenna 
lead passes right through the latter. This 
doubtless causes a reduction in the effective 
height, but was the best that could be done 
under the circumstances. The natural period 
of this antenna to counterpoise was 145 meters, 
with a capacitance of 0.0008 mfd. 

The antenna ammeter was an 04 ampere 
Weston thermo- couple instrument. Inductance 
L1 was made up of 40 turns of No. 10 copper 
wire, with taps every third turn, wound in 
threads cut in a bakelite tube % in. thick, 
the adjacent turns of wire being separated 
just enough so they would not short- circuit. 
L2 is composed of 9 turns of No. 16 DCC 
wire on a 3.75 -in. tube. L2 was placed at 
the end of L1, and is, therefore, closely coupled 
to it. L2 is shunted by the 0.001 mfd. con- 
denser Cs. Condenser C2 was of 0.01 mfd. 
capacity, and was built to withstand 6000 
volts. This condenser must be of good quality 
and of high breakdown values, as it is re- 
quired to stand the full potential of the plate 
supply, which will short -circuit if C2 fails. 
Grid condensers C4 and Cs are ordinary 
Dubilier transmitting condensers, and are of 
0.001 mfd. capacity each. Condensers Cs and 
CT are of the same type, but are of 0.004 
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Circuit Diagram for 100 Meter Transmitter 
mfd. capacity each. The grid leaks GL were 
standard R. C. A. units, of 5000 ohms rated 
value. 

The set was intended for direct current 
plate supply, and alternating current filament 
supply. The first procedure in setting up 
such a transmitter is to mount the plate and 
grid inductances. The grid inductance 
should be so arranged that it can be turned 
through an angle of 180 degrees, as when 
first set up it may be of reversed "polarity" 
and no oscillations will be obtained. The 
various other instruments should be grouped 
as close together as possible, although not too 
close for convenient manipulation. The nega- 
tive plate lead is led to the center tap of the 
filament transformer, while, the positive con- 
nection is made through choke coil L8 to the 
plates of the tubes. L8 is an unmounted honey- 
comb coil of 200 turns, and its function is to 
prevent the high frequency from getting back 
into the d.c. supply system. Filament control is 
accomplished by inserting a variable resist- 
ance in the transformer primary circuit. 
Keying is accomplished by breaking the grid 
leak, which permits the grids to charge up, 
and "block" the tube, thus preventing oscilla- 
tion when the key is open. The key is 
shunted by condenser C8 of 1 mfd. capacity, 
which eliminates howling at audio -frequency, 
which sometimes takes place when the key 
is open. A chopper could be inserted here 
in series with the key to produce "ICW" if 
desired. 

The wavelength of the antenna, with but 
a few turns of L1 connected in circuit, with 
condenser C1 omitted, was in the neighbor- 
hood of 175 meters. This was reduced to 
100 meters by the series condenser Cl, a vari- 
able air condenser made up of 101 plates 
separated by / -in. washers so as to give 
in. air space between plates. Its capacity 
varied between .0009 and 0.0011 mfd. After 
it had been adjusted to the desired wave- 
length it was locked in position. 

The first experiments were with one 50- 
watt tube which gave a radiation of 1.5 amp. 
with 1000 volts and 200 milliamps on the 
plate. With two tubes the radiation was 2.2 
amp. with a.c. filament supply and 2.5 amp. 
with 10 volt d.c. The radiation increases 
rapidly on higher wavelengths, being 2.9 on 
103 meters and 3.5 on 110 meters. 

With this set the writer has carried on 
tests with numerous distant stations from San 
Francisco, Calif. For example, station 4XC, 
at Atlanta, Ga., was worked, with no trouble 
and without repeating, as if he were twenty 
miles distant. This is something that could 
not be done, except with great difficulty, on 
200 meters. Various nearer stations were 
also worked in the Middle West and Canada. 

The field between 150 and 175 meters offers 
almost as interesting a field for amateur re- 

search, and practically the same set could be 
used. The longer wave would require that 
the inductance L2 be increased to about 15 
turns, and, if a small antenna is used, C, 
might be cut, out. Or, if a large antenna is 
used, a series condenser can be used, and the 
advantage of the greater height and capacity 
of the large antenna made use of and still 
the wavelength kept within the law. 

Abstract from an English newspaper dated 
March 27., 1924 

SHIPOWNER FINED $1000.00 
"For not providing wireless on the steamer 

El Kahira, which sank in the English 
Channel with all hands, Ernest Olivier, 67, 
was fined $1000.00 at the Old Bailey. He 
was also ordered to pay a sum not exceeding 
$250.00 as costs. The Recorder observed 
this was apparently the first case of its kind 
to come before a Court of Assize. Olivier 
would be sentenced not because of the ship- 
wreck, but because, to save his own pocket, 
he failed to comply with the regulations. 

IT SEEMS to me. 

AN AWFUL 
thing. 

THAT THIS 
should happen. 

s s 

BUT ANYWAY. 
s s « 

I CANNOT weep. 
« 

AND FEEL blue. 
* s 

ABOUT 
ERNEST. 

s * s 

WHO LET his 
steamer. 

s * 

GO TO sea. 
s s s 

WITHOUT 
RADIO. 

s z: * 

BUT I do. 
s « 

FEEL BAD. 
. s 

ABOUT THE 
nien. 

s * 

WHO LOST 
their lives. 

:: 

AND THE loner' 
wives. 

s s 

AND LITTLE 
kids. 

THAT ARE 
left alone. 

TO MOURN 
their dad. 

s s s 

WHO NEVER 
came. 

« s 
AND IT seems 

to me. 
s s 

THAT LITTLE 
Ernest. 

s 

GOT SLIPPED. 
s 

A BIG piece of 
Justice. 

s s s 

AND A good 
lesson. 

AND PERHAPS 
now. 

s « 

HE UNDER- 
STANDS. 

s s 
THAT A radio 

set. 

ON BOARD a 
ship. 

s s 

IS NOT a 
liability. 

s s 

BUT A safe bet. 
s 

I THANK you. 
Ií. BUNCH 
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WITH THE AMATEUR OPERATORS 

Radio Station 9DSW 

RADIO STATION 9DSW 
9DS \V is owned and operated by Gordon 

M. Larson at 856 Park St., Fairmont, Minne- 
sota. 9DSW got into the transmitting game 
early in 1921 in time to own a half kilowatt 
spark set. After this came 5 and then 10 

watts c.w. until the present set was con- 
structed. 

The transmitter consists of one 50 -watt tube 
in the Hartley tuned grid circuit. The set 
is panel mounted to save space. A homemade 
transformer supplies 1500 volts to a 32 pint 
jar borax rectifier. A filter system consisting 
of four 1 mfd. condensers and a choke of 6 

pounds of No. 22 wire smooth the pulsating 
d.c. and give this station the d.c. note for 
which it is noted, ICW and fone are used at 
times, the ICW through heavy QRM and 
the fone for local work. Goo- ood ICW is 

secured by modulating the grid circuit with 
an inductive coupled buzzer circuit as de- 
scribed some time ago in QST. This type of 
ICw insures a clean cut note. A thermo 
couple radiation meter, 0 -500 milliammeter, 
and 0 -15 voltmeter control the operation of 
the transmitter at all times. Under normal 
working conditions the antenna current is 

3.9TC amperes with a plate current of 155 

milliamps. The tube remains perfectly cool. 

The receiver is at the right of the trans- 
mitter with the one control switch in between. 
The switch throws the power to the trans- 
formers and connects the aerial to the trans- 
mitter. The counterpoise is connected per- 
manently to the transmitter and is used as 

ground for the receiver. The receiver is a 

three -circuit tuner with 3 steps of audio- 
frequency amplification available. A Zenith 
and a small 100 meter set are also used. 
Baldwin fones exclusively. 

The antenna consists of a six wire fan 
suspended 58 ft. high at the far end and 45 

ft. high at the near end. Porcelain insulators 
are used. The counterpoise consists of 14 

copper ribbons each 45 ft. long fanned a dis- 
tance of 55 ft. at the far end and 8 ft. 
above the earth. 

The present set has been in continuous 
operation since early in 1923 and excellent 
results have been attained with both trans- 
mitter and receiver. 46 states and all dis- 
tricts both American and Canadian have 
been worked. 9DSW has been reported from 
Hawaii, Panama, Porto Rico, Alaska, Prince 
Rupert, B. C., Mexico, twice by WNP and 
by ships west of Panama and east of NYC. 
Best work is to 6XAD and Canadian 1DD 
of Nova Scotia. Fone has been reported 
from 16 states and from a distance of 1000 
miles. 

9DSW was one of the first to log WNP 
who was heard fourteen different times. 
Canadian 9BP, Mexican BX, Porto Rican 
40I, Australian 2CDM while west of Hawaii 
and several others equally distant have been 
logged. 500 cards since Sept. 1st testify as 
to the results of 9DSW on the air. 9DSV- 
"The Whistle From the Gopher State" - 
would appreciate hearing comments on this 
station. 

NEWS OF THE AMATEUR 
OPERATORS 

Call IBX is R. B. Hodskin's, 24 Converse 
St., Longmeadow, Mass. 

Call 2F0 has been assigned to J. V. Settle, 
32 Dodd St., E. Orange, N. J., who is using 
four 5- scatters. 

Call 3AWV has been re- assigned to Dwight 
M. Williams, 40 Jefferson Ave., Haddon- 
field, N. J. 

6ADM has moved his S0 -watt set from 
Santa Rosa, Calif., to 112 Austin St., San 
Francisco. 

Several experimental amateur stations are 
now using the waves between 100 and 150 

meters with surprising success. The current 
radiated at these high frequencies is often a 

very small amount, but the radiated energy 
is often greater than on 200 meters. It is 

also gratifying to know that so many ama- 
teurs have tuned their transmitters down to 
the waves between 150 and 180 meters. 

7IT has been heard all over North 
America and reported Q.S.A. in England. 

7LII has recently heard one of the French 
amateurs. A station card from France con- 
firming the reception has been received. 

7S1I of Aberdeen, Wash., is a very active 
station. His 10 -watt transmitter has been 
reported heard in New Zealand several 
times. 

78J of Vancouver, Wash., works the east 
coast nearly every night. Ile uses S watts 
on a wavelength of 150 meters. 

It is reported that there are no more 
amateur spark transmitters in the state of 
Washington. It is hoped that the neighbor- 
ing states can soon make the same boast. 

7FQ of Tokoa, Nash., is beard on the air 
every night. He has worked 383 different 
stations in two months. His operating hours 
are from 11:00 p.m. until 6 a.m. every night. 

7ZJ is now owned by Geo. C. Stocking of 

4132 N. Beattie St., Helena, Montana. 

6AC\V, owned by Mr. Y. Ito, has heard 
Australian 3BD. This record reception has 
been confirmed by the Australian amateur. 

The Seventh District Radio Convention 
was held in Seattle April 11 -12. Represen- 
tatives from every state in the district except 
Wyoming were present. A real hamfest was 
enjoyed by all. 

7FD, one of the best stations in Seattle, 
has been off the air lately and 7ADP has 
filled the vacancy. 

WNP, the Macmillan expeditionary ship 
Beaudoin, has at last been heard after a 

silence of two months. Both 7LR and 7AIB 
report having heard him sending a blind 
broadcast message to the effect that all on 
board are well. The many friends of Dr. 
Macmillan and his crew will he glad to hear 
this bit of news from the icebound Beaudoin. 
It is reported that 7J13 worked WNP on 
April 13th, at which time several messages 
were exchanged. 

WO of Glendive, Mont., is heard relaying 

1J1 

Radio Station 9SS, Owned and Operated by E. B. McDowell, 1419 Harrison St., Kansas City, 

Mo. 100 Watts Modified Hartley, 1500 Volts on Plate, 2 Amp' Radiation, 100 Ft. 

Steel Tower Aerial with Cage Lead -in and 14 -nuire Radial Counterpoise. 
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messages every night. This station seems to 
be a gateway for amateur messages both 
east and west bound. 

7ABB of Everett, Wash., has installed one 
of the new 203 A tubes and is heard regularly 
now. He sends press to WNP each Monday 
night. 

7AIF has quit the amateur game and is 
planning to go to sea. He has just earned 
a first -class commercial operator's license. 

Amateurs in Tacoma, Wash., are having 
a great deal of QRM from the local smelter 
works. There seems to be no way to over- 
come interference from this source. 

The Dial, a small publication put out by 
The Gray's Harbor Radio Association of 
Gray's Harbor, Wash., has been selected as 
the official organ of the Seventh District 
Executive Council. Items of interest to 
Seventh District amateurs may be found in 
this little radio magazine. 

7RY of Walla Walla, Wash., is one of the 
most consistent stations in the state. He is 
heard handling messages nearly every night. 

7MN of Ketchikan, Alaska, has been heard 
recently by several stations in the states. 
WNP is heard at 7MN quite often, but two - 
way communication is almost impossible on 
account of the mush from NVH, the power- 
ful arc station located there. 

7AGF of Troy, Mont., and 7ZU of Poly- 
technic, Mont., were the only two amateurs 
from Montana to attend the recent conven- 
tion in Seattle. 

7KZ is a new station on the air. He is 
located in Lewistown, Mont. 

TEL of Stevensville, Mont., uses a Ford 
coil to supply the plate of his five -watt tube. 
He works 1009 miles consistently. 

Call 5WC has been re- assigned to J. Boyce 
Gaines, 724 So. Winnetka, Dallas, Tex., 10 
watt, C. W. and phone. QSL's ans. 

DX AT 6XAD -6ZW 
(From March 31st to May 1st.) 

A rather feeble showing this month, as I 
have touched key but seldom. QRN most 
annoying and fishing splendid! 

Stations worked -Zagb, 2atf, 4dx, 5aiu, 
Sand, 7aek, 8dgn, Bend, 8bnh, 8cei, 91b, 
9efz, 9dyi, 9awg, 9mbfi, 9dp, C4fy, C4cb. 

Stations reporting 6XAD- 6ZW -1lia, lbal, 
1 ban, 2aen, aey, 2cm, 3can, 3bhv, Sua, 5kc, 
5ade, 8bkd, 8wu, 8cwr, 8dnl, 8bzy, 8cap, 
8bwb, Barg, 9cpm, 9bmd, 9er, 9drs, C4aa. 

A PORTABLE TRANSMITTER 
By S. W. TOWNSEND, 8WY and Port. 821TK. 

With the advent of the vacation season 
comes renewed interest in portable trans- 
mitters. These are thoroughly practicable in 
every way except as regards a source of high 
voltage power for the plate of the vacuum 
tube. B batteries are expensive and heavy, 
a spark coil is inefficient and gives a poor 

RADIO for JUNE, 1924 
and an 8 -volt storage battery furnished the 
filament current. 

We have had splendid results with this 
set, working up to 30 miles at noon in sum- 
mer, on C. W. and 10 miles on fone, and we 
were reported as d.c. This was done on a 
single -wire T type aerial 100 ft. long and 
30 ft. high, with a three -wire triangular 
counterpoise used for both sending and re- 
ceiving. The radiation obtained was .5 on 
C. W. and .3 amp. on fone. The Hartley 
circuit was used. Perhaps the most impor- 
tant requirement for this set is that the six- 

A. ACNE 50 WATT 

+ l Il Il 1 - 
G VOLTS DC. 

//O 1t AC 
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80 VOLTS AC. 
F. & F. BATTERY CHARGER 

tone, and a.c. mains for a transformer or 
motor- generator are seldom available out in 
the woods. 

Don Warden, ex -8BW, my partner in these 
experiments, found that a France battery 
charger could be operated backward from 
a six -volt storage battery so as to furnish 
about 90 volts a.c. (The diagram shows the 
connections.) Then, by using an Acme 400 - 
volt step -up transformer, a regular electro- 
lytic rectifier, and a filter consisting of an 
audio -frequency choke coil and a 2 mfd. 
filter condenser, a very satisfactory plate 
supply was obtained. This current was then 
used on the plate of a so- called 5 -watt tube, 

Super -Heterodyne in Use for Broadcast Reception on Moving Train. 

volt battery used on the battery charger be 
of fairly high ampere -hour capacity, as this 
system requires quite high amperage to oper- 
ate the charger in this manner. 

POSSIBILITIES OF RADIO FOR 
TRAINS IN MOTION 

Reviewing the possibilities of radio when 
installed on moving trains, we find that, be- 
fore the vacuum tube was perfected, tele- 
graphic communications had been carried on 
between high- powered stations and trains. 
With the recent perfection of the radio re- 
ceiver and the high -powered broadcasting 
stations in all the principal cities, we again 
look towards the day when radio will serve 
some of the many features for which it is 
capable, "that of furnishing entertainment 
while we travel." 

There have been many reasons why a 
radio receiver could not be put to practical 
use on moving trains; and in this respect it 
might be stated that generator noise, moun- 
tains, land cuts, wheel noises of the cars, 
low -powered broadcast stations, and low 
antennae were some of the elements which re- 
ceivers of the past were unable to overcome. 
With the recently -perfected super- heterodyne 
receiver, it is now possible to pick up broad- 
cast stations on moving trains from five hun- 
dred to a thousand miles with a very small 
antenna, and, in view of the great number of 
broadcast stations, it is now possible to give 
entertainment to passengers of moving trains. 

On a recent trans -continental trip of the 
Paramount Pictures executives, a Radiola 
Super -VIII installed in their special car gave 
satisfactory loud speaker operation from sta- 
tions 1000 miles away. While in eastern 
Nevada KFSG, KFI, KHJ and KGW were 
heard. Out of Chicago WTAS, WOC, 
KSD, WOU, WEAF and WDAF were 
heard. An outside antenna was used for 
these experiments. 
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CALL S 
I4UAT?D 

Readers are invited to send in lists of calls 
heard from stations distant 250 miles or more 
from their own station. 

At 3BVA, 40 S. Beaver St., York, Pa. 
4af, 4ad, 4ba, (4cs), 4db, 4d1, 4dp, (4dv), 4dy, 

4eb, (4er), 4eq, 4fs, (4fz), (4gh), 4hw, (4io), 
(4iu), (4iz), (4je), 4jr, 41i, 411, (4mi), 4my, 4na, 
4oe, (4og), 4oh, (4ou), 4pk, (4qy), 4rd, (4sh), 
(4si), 4sn, (4su), 4sx, (4xc), 4xe, 4xr, (4xv), 
4ww, 5aa, 5aac, 5aaq, (5aas), (5aat), 5aaw, 
5aaz, (5abn), 5adb, 5aek, 5agh, (5agl), (5agv), 
5air, (5aic), 5aiu, 5aiy, 5ajb, 5ajh, 5ajj, 5ajm, 
5ajt, 5akc, 5akn, 5alo, 5aly, 5amh, 5amo, 5anf, 
(5aom), 5ap. 5be, (5bx), 5ce, 5cn, 5co, (5da), 
5dm, (5dq), 5dw, 5ek, 5ex, 5ez, 5gf, (5gj), 
(5ht), 5ik, 5ja, 5jf, 5j1, 5ka, (5kc), 5kq, 51p, 
(51r), 5mi, 5m1, 5nk, (5nn), 5nt, (5nw), (5om), 
(5ov), 5oq, (5ph), 5pv, 5qf, 5qh, (5q1), 5rb, 
5rc, 5rg, 5ua, 5uk, 5vc, 5vv, 5wg, 5xa, (5xat), 
5xaw, (5xau), (5xar), 5xbh, 5xd, 5zav, 5zk, 6aao, 
6aan, 6abk, 6adt. 6afc, 6agk, (6ahp), 6aja, (6ajd), 
6akw, 6akz, 6alk, Game, 6ao1, 6apw, (barb), 
óarf, (6aru), 6auu, 6avr, 6avv, 6awq, 6bau, 
6bbc, 6bbh, Ebbw, 6bez, 6bic, 6bkb, 6b1w, 
6bmb, 6bpm, (6bql), 6brf, (6bui), 6bur, (6buo), 
(6buy), 6cc, 6ccy, 6cdg, 6cdj, 6cee, 6cef, 6cej, 
6ceu, 6cgw, 6cie, 6cjv, 6ckr, 6cmu, (fies), 6eb, 
6íh, 6fp, 6gt, 6hp, 6ka, 61c, 61v, 6nb, 6no, 6p1, 
6tu, (6tv), 6xad, 6xau, 6xbc, 6xe, 6xn, (6zar), 
6zcd, 6zdd, 6zh, 6zp, 7abb, 7abh, 7adf, 7adq, 
(7ael), 7af, 7afn, 7ahv, 7ajd, 7akk, (7bj), 7co, 
lem, ley, 7fd, 7fq, 7fr, 7fy, (7gq), 7gr, 7qc, 
lip, lit, (7iw), 7kj, 71p, 71n, 71y, 7mx, lob, 
lot, Try, 7pf, 7qc, Ito, 7tq, 7wp, 7xba, 7ya, 7zu, 
7zv, 9aal, (9aau), 9abc, (9abf), (9acx), 9ada, 
(9aec), 9aed, (9aem), 9aep, 9afy, (9agl), 9agz, 
9ahs, 9aii, (ajw), (9aks), (9amb), (9aju), 
(9amx), 9amf, 9and, 9ap, 9apf, (9agc), 9aqd, 
9agg, (9aqq), 9aqv, 9aru, 9arr, 9atm, 9atn, 
9aus, 9awg, 9axt, (9ayj), (9ayx), 9azg, 9azp, 
9azx, 9ba, (9bab), 9bbb, (9bbr), (9bbs), 9bcc, 
(9bce), (9bdj), 9bed, 9be1, (9bez), 9bfp, 9bfx, 
9bgh, 9bhk, (9bhw), 9bhx, 9bis, 9biz, (9bjk), 
9bko, 9bkv, 9bmo, 9bwq, (9bmu), 9bmx, (9bna), 
9bof, 9bop, (9boz), (9bpw), (9bpv), 9bgx, 
(9brb), (9bre), 9brk, 9brx, (9bsi), 9btr, (9bt1), 
9buh, bun, (9bvn), 9bvz, (9bwc), 9bwo, 9bwq, 
9bxm, 9bxq, (9bxw), (9byc), 9caa, (9ca), 
(9caj), (9ced), 9ccw, (9edb), (9eea), (9cfk), 
(9cfl), (9cfs), 9cga. 9cgu, 9cho, 9cit, (9cim), 
9cin, 9cir, 9cip, (9cjc), (9cjm), 9cjt, (9cjy), 
9cka, 9ckj, (9cko), (9c1q), (9cme), (9cmk), 
(9cno), (9cow), 9cpu, 9cpz, (9ccj), 9cte, (9cto), 
9cvo), 9cyn, 9cvs, (9cwf), 9cxo, (9cxp), 9cy, 
9cyb), 9cyd, (9cyq), 9cyy, 9czg, 9czu, (9dap), 

9day, 9db, (9dcj), (9dct), 9dsw, (9ddp), 9dds, 
9dfh, (9dfq), 9dga, (9dhk). 9dip, 9djz, (9dkb), 
9dlb, (9dlf), (9d1m), 9dlw, (9dly), (9dnp), 
(9dr), 9dro, 9dte, (9dub), 9dwa, (9dwb) 9dwn, 
9dxn, 9dxu, (9dxy), 9dyr, 9dyt, (9dyz), 9dzg, 
9dzx, 9eac, (9eak), 9edo, 9eea, 9eg, (9egw), 
(9ehq), 9ehn, 9eht, (9ei), 9eib, 9ekf, 9eky, 
(9e1b), 9eld, 9elj. 9ely, (9elw), (9e1z), 9em, 
9eq, (9er), 9gs, (9gz), 9hg, (9hm), (9kd), 9ks, 
(91b), 91e, (91z), 91n. 9mo. 9mf, 9my, 9nc, 9nu, 
arc, 9ny, 9ry, 9rt. 9ss, (9tm), 9ta, 9vc, 9wm, 
(9xax), (9xbd), (9xbe), 9xi, (9yau), 9yx, 9zt. 

Canadian -cw: 1aí, lar, (lbq), lbv, (1dd), 
(ldq), (ldt), leb, (lef), lei. 2az, (2be), 2bg, 
(2bn), (2cg), 2ei. 2fu, 2hg, (3bq), (3he), (Sly), 
(3vh), (3wg), (3xx), 4bk, (4cb), 4co, (4cr) , 

(4dq), 4eo, (4fz), 4hh, 4io, 5cn, 5gf, 9ak, 9a1, 
(9b1), 9bx. 

English : 2kf, 2si, 2yt, 2nm. 
French: 8ab. 
Dutch: pcii. 
Cuba: 2ww. 
Porto Rico: (4je). 
Mexico : bx, lb. 
Hawaii : 6ceu. 
P.B. -3BYa makes a habit of answering all 

cards and letters. This dx is the result of one 
month's operation of 3BVA. One op and a 5- 
watt bottle hr. 1B(1F "low loss" tuner. 

By 5AEE and 5ADE 14th and Young's Bvld., 
Oklahoma City. Oklahoma 

lagh, lare, larw, Thor, ibes, lchq, ljz, lyj, 
ixa (v), lxt, 2adk (v), 2ani, 2bc, 2caw (v), 
2c1á (v), 2cpd, 2cyb, 2jd, 2rm, 2ww (v), 
3dt (v), Soi, 3tb, 3wc, 3zo, 4ai, 4af, 4cb, 
4cn (v), 4co (v), 4dp. 4dv, 4eq, 4io (vv), 4ii 
(at Soi), 4jr, 41j, 4mb, 4rr, 4xc, Saar, 5ac, 
5adh, 5adv, 5aes, 5afq, 5agh, 5agl (v), 5agn, 
5ajj, 5ajt, 5a1j, 5alm . (v), 5alo, 5alr (v), 
Salz (v), 5amb, 5amg (v), 5he, 5bh, 5cn, 5dc, 
5ek (v), 5ez CO, 5fv, 5ko, (51p), 51z (v), 5nk, 
(5nw), (5ph, vv), (5qd vv), 5qh (v), 5qv, 

5qx, (5rq), 5sd (v), 5sj, (to, v), 5ts (v), 5vc, 
5vo (v), 5vu, 5za, 6aja, 6cgw, 6fp, 7ajt, 7qc, 
7zu (vv), 8agm, 8agp, Bah, 8aig, 8ajs, 8ak, 
8alw, Satt (v), 8bcf (v), 8bdm, 8bhg, 8bpa, 
8bgi, 8btl, 8bw, 8bzi (v), 8cci, 8cmv, 8cpu, 
8cqj, 8cta, 8cwc, 8cwp, 8cxg, 8czz, 8dbm, Sdcl, 
8bdl, 8bdt (v), ödem, 8dgo, 8dgp, 8dhs, 8eh, 
8es, 8ím, 8kc, 8kg (vv), 8pv, 8rj, 8rn (v), 
8vt (v), 8yv, 8zz, 9ado, 9aem (v) , 9aev, 
9afy (v), 9agb, 9agl, (9ahz, vv), 9aiz, 9a1 
Brat, 9alc (v), 9amp (v), 9amx (v) gra4, 
9ape, 9ago, (9arj), 9arv, 9atu, 9awv, 9azx, 9bbg, 
9bcb, 9bhd (v), 9bhh, 9bis, 9bna (v), 9bnv 
gra4, 9bpa, 9brk, 9buf, 9bun (v), 9byc, 9bzv, 
9bzx, 9ccj, 9ced, 9chh (v), 9cic, 9cih, 9cjm, 
(9cny), 9cpm (v) gra4, 9cte, 9ctg (v), 9cyn 
qra?, 9cyw (v), 9czg, 9dbf (v), 9dbp (v), 
9dec, 9del, 9dfh, 9dgt, 9dhk, 9djp (v), 9d11, 
9dlr, 9dmw, 9dqj, 9drs, 9dsw, 9dvo, 9dxk, 9dyr, 
(9eak v), 9efh, 9eja, 9ejy, 9elj, 9ell (v), 9er, 
9hm (v), 9hw 9jv (Ira?, 9mi qra 4, 9ry. 

Mexican -(bx) (using only 5 watts). 
French -8ab (using 11tube super -het). 

By 2ZB, 10 Beecher Street, Newark, N. J. 
ladn, (laqm) fone, laxz, (layb), layt, lazr, 

lbbh, lbbp, (lbid), ibiz, lboa, lbth, lbzp, leg, 
lcit, lcmx, lfh, Ike, 1ml, (lxu), lzo, (lzt), (4ab), 
4ajs, 4bz, 4cd, 4er, (4ft), 4fz, 4hs, 4it, 4jr, 411, 
4my, 4oa, (4og), 4pk, (4rr), (4sh), 4xc, 5abn, 
5aeq, 5agn, (5aiu), 5ajb, 5alo, 5aly, (5amh), 
5bm, 5cc, 5cg, 5ka, Skr, 51p, 5nw, 5pk, (5q1), 
(5rg), 5rh, 5ua, 5wk, (5xa), 6aao, (6adt), 
(6ahp), 6avj, 6bbr, (6bbc), (6bnt), 6cb, (6cdg), 
6cgw, 6ck, 6cyw, 6gt, óhi, 6jh, 6py, 6xad, 6dp, 
7ads, (7co), 7ih, 7kz, 7xd, (8aeg), (8aig), 
(8alx), 8aoi, Saol, (8aon), (8aq), Sago, 8aaj, 
8atr, 8avj, 8axf, 8axk, 8bay, Sbdv, 8bfz, 
(8bwk), 8bvr, 8bvv, 8cdi, 8cei, 8cej, 8cjd, 8ck, 
8cke, 8cun, 8cur, 8cuu, (8cwp), (Sewn), (8dgp), 
8dhp, 8dhq, 8dia, 8dii, 8dm, 8eb, 8hx, (8H) 
fono, 8na, 8nf, (8qb), 8rj, 8tj, 8tt, 8tx, 8vn, 
8xe, 8zc, 9aal, 9ach, 9adp, 9ago, 9ahh, 9aia fone, 
9aid, 9ajw, 9amu, (9aox), 9apf, 9aqf, 9aqg, 
9agz, gash, 9asw, 9ato, 9awv, 9awy, 9axu, 
(9azj), 9bal, 9bbg, 9bcs, 9bez, 9bfg, 9bgx, 
9bhy, 9bkk, 9biw, (9bkh), 9bks, 9bky, 9bn, 
9bnu (9bof), (9bqp), 9bqy, 9brk, 9br1, 9bvn, 
9bya, 9cga, (9cgu), 9chf, 9ehk, 9cju, (9ckh), 
(9cko), (9clx), 9cur, 9cvh, 9cyw, 9czj, 9czn, 
9dbf, 9deq, 9dfh, 9dgy, 9dfb, 9dgy, 9dhr, 9dpr, 
9dro, (9dfn), 9dwa, 9dxu, (9dvy), 9dzc, 9er, 
9eji, 9ep, 9eld, 9ely, gen, 9jc, 91b, 9qi, 9ry, Sty, 
9xbe, 9xaw fone. 

Can. -2be, 3kg, (8ms), Sub, Swg, 3zt, (4co), 
4er, 4fz, oct calling lid, wnp. 

By 2BIB, 288 Prospect St., Nutley, New Jersey 
(laap), (lag), (lasu), (lazr), (3abf), 

(3ahp), (3bcj), (Sek), (3zo), 4af, 4ag, 4az, 
4bg, 4cp, 4eq, 4ft, 4ia, 41t, (4jr), 411, (4rf), 
4rh, 4sh, 4su, 4xc, (5aiu), 5amh, 5amu, 5cs, 
Sek, 5fv, 51r, 5mo, 50m, 5pm, (5q1), 5rg, 5sg, 
5tt, 5un, 5xa, 5yw, 5zr, 7ajd, (8cyi), (Sic), 
9aaq, 9aau, Sabe, 9aef, 9ahj, 9aic, 9ami, 9amq, 
9aom, 9ato, 9avb, 9awg, 9azj, 9baz, 9bcc, 9bdb, 
9bec, 9biw, 9bjk, 9bj1, (9bna), 9bpy, 9brk, 
(9bvz), (9bwu), 9caa, 9cco, 9cii, 9cjc, 9cko, 
(9cnb), 9crm, 9csn, 9ctg, 9cvo, 9cyp, 9czq, 
9day, 9dbf, 9ddp, (9dhr), 9dmj, (9dro), 9dvw, 
9dww, 9dwx, 9dyy, Seer, 9efz, 9ehq, 9eil, 9eja, 
(9ekf), 9eky, 9elb, 9bk, 9cp, Oct, (9es), 9i1, 
91b, 9vm, 9wy, 9xm. If u by hrd our 50- 
watter pse qsl via crd -tks. 

By 9BVN, Kansas City, Kansas 
(laac), laaj, laaf, labb, (labc), (lafa), 

late, (lall), (laoo), lapo, (lare), (fare), 
(lasr), (latj), (laur), (ibcr), (ibom), (lboq), 
(lbwj), (lcit), (lemx), lxah, (lah), lcu, 
(ler), (lfs), lgv, (lii), (lka), lil, (ilk), 1my, 
(law), (ivc), lxy, (lyb), 2az, (2gk), god, 
2ss, (2wr), 2aal, 2aay, (2abn), (tate), (2axe), 
2azy, (2bee), 2bom, 2bqt, 2brb, (2byg), 
(2cee), (2cor), 2cpq, (2csr), (2czy), (2xna), 
(3ab), (3bb), ifs, 3gg, (3hg), (3hh), 3jx, (31g), 
311, (3vo), (3wb), 3abw, 8aec, (3aen), 3anj, 
(3apv), 3arz, Satb, (3bpm), (Sbva), (Seca), 
(4ba), 4by, 4co, ,4db, 4dq, 4dv, 4fs, 4gu, (4gz), 
4ao, (4ku), 4my, 4rr, 4xc, (6bh), 6bs, 6fq, 
6gp, (6gt), 6ka, 6kx, 6od, 6p1, 6tu, 6zh, 6zt, 
6abk, baba, baby, 6afc, Gage, 6ahp, (6alk), 
6aqf, (6arf), fiara, 6avr, (6awt), 6bbc, 6bbl, 
(6bhw), (6hdi), 6beg. (6bez), 6bhd, (6bij), 
(6blr), (6bgl), 6óul, 6bur, (6buy), 6bvg, 6bvv, 
ócay, 6ebb, 6cbg, 6cbu, 6cdp, 6ceu, 6cgt, 
(6cgw), 6ckm, 6cros, 6cmb, 6cng, 6xad, 6xdc, 
6zar, 6zau, 7ah, (7bj), (7co), 7fk, 7fq, Ifs, 
(7hw). 71u, 71y, 7mc, 7qd. Irv, 717, 7tq, 7ty, 
7vm, (7zu). 7abb, 7ajt. Tali. 

Can.- (lbq), 2be, 2bf, (2bm), (Sad), 3ai, 
(Sbq), (3gk), (3hh), (Shi), (Sir), Sni, (3ws), 

(Sxi), (3z )' 
4fs, (4hh), (4hi), (4ko), 5gk, 9bg, 

9bp, 
Mex.-bx, hrd consistently. French -8ab, 

8bf. ab4444 qra?. 
Spark: tom, (8bda), (4b1). Anyone hearing 

my 5 -watt trans. pse qsl. All cards answered 
tnx. 

By 6ALK, B. F. D. 3, Box 37, Fullerton, Calif. 
(lagh), laur, lbcr, lbom, lbnt, lcmp, lcpi, 

lfs, (lka), isl, (lye), 2atz, (2awf), 2ayv, 
(2brb), 2bxd, 2cdp, 2cee, 2cvu, 2mu, 2or, (2rb). 
2rk, 2wa, 2wr, 2xab, (2xna), 2xq, 3bgj, Shh, 

(Sha), 3mb, 3pb, 3va, Swh, 4ab, 4bz, 4cs, 4cw, 
4dv, 4ed, 4fs, 4ik, 4io, (41i), (4mi), (46íy), 
(4pb), 4rr, 4xc, 5aaq, 5aaw, 5aaz, 5ac, (5agv), 
(5aiu), 5ajt, 5akn, 5anf, 5bx, 5cv, 5dq, 5gm, 
(51r), 5mb, 5nw, 5qd, 5qh, 5rb, (5rg), 5rh, bra, 
5vm, Evo, (5xau), 5xd, (8abm) 8aeg, 8aii, 
8alm, 8alw, 8amn, 8amr, 8ape, (8awj ), 8bcp, 
8bjv, 8cjd, 8cmu, (8crv), 8ctp, 8cwp 8cxi, 
(8cxm), 8cyl, 8dbu, (8dcy), 8dgp, 8dhí, 8die, 
8dkb, 8dkj, 8dlh, 8er, 8fm, 8hn, 8jy, 8kc, 8mt, 
8p1, 8sr, 8tt, 8vq, 8vt, 8xe, (8zk), 8zu, 9aal, 
9aci, 9acx, (9agl), 9afm, (9aju), 9ami, gape, 
9agc, 9atn, 9ato, 9aem, 9avq, 9axi, (9axs), 
(9azg), 9bed, (9bly), 9bgj, (9brk), (9btm), 
(9bvn), 9bzi, (9ca), 9caa, 9cdo, 9cek, (9cfx), 
(9cga), (9cht), 9cim, (80o), (9ctr), 9cvo, 9cxo, 
9cyb, 9cyw, 9czg, (9dbh), 9dhg, 9dkb, (9dp), 
9dsw, (9dte), (9dxk), 9ee, 9eea, 9ejz, (9eky), 
(9eld), (9elv), 9elz, 9eq, 9hw, (9mc), 9qe, 9ry, 
9wa, 9wn, 9xbe, 9yau. 

Can. -2be, Sbq, Sni, 3nr, 4cb, 4co, 4cr, 4dq, 
4hh. Mex. -bx. 

By 2AEY, 338 El Mora Ave., Elizabeth, N. J. 
laaw, (ladn), laez, (lafx), lajg lary, 

(laxz), (lazr), (lbbk), (lbzp), (1caz), loda, 
(ig1), (loj), izs, 8adp, Sahp, (Sais), 8buv, 
3buy, 3ck1, 8xar, Sdt 31x, 3uz, 4af, (411), 4my, 
4oq, 4rr, (4rz), 4sh, 4su, Saio, 5amh, 50e, 5mo, 
5rg, Swi, 6bc1, 6xad, 6fp, 7c6, 71u, 8abx, 8ada, 
(8amr), 
bwc, 8 nwf, (8 pk), (8daj), 

(8bfe), 

(8dgp), 8dgs, 8dmc, 8dnf, (8bk), (8kg fono), 
(8oi), (8wz), 8yn, 9aci, 9azp, 9bbg, 9bep, 9b11, 
9bhd, 9bis, 9bly, 9bna, 9bwq, 9ctb, 9cte, 9cvs, 
9cyg, (9cyw), 9dbm, 9dbw, 9dfn, 9djd, (9dmw), 
9edo, 9afo, 9eji, (9ba), 9e1. 

Can. -lar, 2bn, (8fc), 4co. 
Dalite: laap, (lacb), (lalj), (laxz), ibsz, 

(8auv), (3es), (Sek), 8xbc. Wud appreciate 
cards from anione hearing 2AEY'S 15 watts 
C. W. All crds ansd. Pse note new qra. 

By 6CNL, Myron Hester, 127 N. Serrano Ave., 
Los Angeles, Calif. 

2a1, 2wr, 2cee, 31g, 8me, 4cb, 4dq, 411, 4my, 
4rr, 4xc, 5az, 5dc, 5eh, 5gm, 5j1, (5jc), 51p, 
(51r), 51p, 5nk, Soy, 5qy, 5sd, 5ua, 5va, (5aaq), 
5aaw, 5aeb, 5agh, 5aib, 5aiu, 5ajt, 5a1j, 5alm, 
5a1y, 5amu, 6's and 7's too numerous, 8do, 8vy, 
8zm, 8acy, 8aiv, 8anm, 8anp, 8apt, 8ard, 8asv, 
8bau, 8cdc, (8cgj), 8com, 8cpk, (8ddc), 8dha, 
8dhs, 8xbc, 9er, 9ei, (9mc), 9ry, 9aep, 9agb, 
9agl, 9apf, 9ahh, 9awv 9axx, (9bcx), 9bíí, 
(9bhi), 9bis, 9bkm, 9b1}ó,- 9bly, (9brk), 9bri, 
9bpy, 9btm, 9bxa, 9ccv, 9ccw, (9cfk), 9cht, 
9cjc, 9cvs, (9cju), 9czm, 9ezq, (9cyg), 9dbf, 
9dbp, (9dfn), 9dga, 9doz, 9dpp, 9dwa, (9dxn), 
9dxu, 9dum, 9dkq, (9dyi), 9eae, (9eak), (9eky) 
9ely, (9yam). Anyone hearing 6CNL pse qei 
crd. All crds answered and appreciated. 

By 6CPG, Earle Wiseman, 1004 Fulton Ave., 
Hollywood, Calif. 

lyh, laur, lawe, lhcr, lbie, lbge, lamp, 2al, 
2aay, 2bqh, 2bwp, 2byg4, 2cee, 3hh, She, 81g, 
3me, 3xi, Sacy, Sadb, Sagr, Satb, Sauv, 8bla, 
Sbva, 4ad, 4ai, 4ba, 4cr, 4cs, 4db, 4er, 4fg, 4fm, 
4fs, 4ft, 4fz, 4gu, 4gz, 4io, 41u, 4my, 4pb, 4pk, 
4oa, 4oq, 4rr, 5az, 5be, 5bo, 5bz, 5cs, 5dn, 5dq, 
5eh, 5gm, 5he, 5j1, 51r, 5mb, 5mm, 5na, 5pa, 
5ps, 5qd, 5q1, 5nh, 5rg, 5rh, 5rv, 5sd, 5sp, 5ts, 
5aaq, Saar, Saat, 5aaw, 5afh, 5agn, 5air, 5aij, 
5air, 5ajb, 5ajj, 5ajq, 5akf, Sale, 5alj, Salm, 
Sama, 5amj, 5amo, 5amu, 5xab, 5xaf, 5zas, 6's 
too numerous, 7av, 7bj, 7co, Ter, Ten, 7fq, 7fr, 
7ft, 7gn, 7ih, 7kk, 7103, 71w, 7oj, lot, 7no, 7qc, 
7qd, 7qm, 7qu, ltd, Tut, 7we, 7wq, 7wp, 7zj, 
7abf, 7acb, 7acf, 7aci, 7ads, 7agr, 7ahs, 7ahz, 
7aiv, Tajo, 7ajy, 7akh, Talk, 8ak, 8bf, 8bk, 8dp, 
8er, 8es, 8jy, 8kc, 8mz, Boa, 8p1, 8ry, 8sp, 8tt, 
8vt, 8vy, 8wy, 8aaf, 8acy, flamm, 8apt, 8arm, 
Bart, 8asv, Sato, 8atm, 8atn, Saue, Saup, 8avt, 
8bau, 8bbt, 8bcp, 8bda, 8bfh, 8bhn, 8bkn, 8bmb, 
8bnh, 8boe, 8boe, 8bvy, 8bwb, 8bzc, 8cci, 8chy, 
8cke, 8cko, 8çln, Sens, 8ewk, 8cwr, 8czz, 8dae, 
8dbm, Sdcb, 8dcy, öden, 8dgp, 8dhn, 8dhs, 
8dkb, 8d1b, 8xan, 9ap, 9er, 9fm, 9gz, 9hg, 9hm, 
9iw, 91b, 9nu, 9qi, 9q1, 9ss, 9vm, 9xw, 9zt, 9zy, 
Saar, 9aau, 9aaw, 9abc, 9ace, 9aem, 9afy, 9agb, 
9agl, 9agy, 9ahhs 9ahz, 9aim, gain, 9ami, 9amo, 
9amu, 9aog, 9aol, 9aom, 9aon, 9aou, 9apf, 9arj, 
gase, 9aan, 9asw, gave, 9avg, 9avn, gave, 9aev, 
9awj, 9awv, 9axs, 9axx, 9ayj, 9ayx, 9azg, 9azp, 
9bak, 9bab, 9bcx, 9bed, 9beu, 9bfp, 9bfy, 
9bhb, 9bhi, 9bis, 9biz, 9bjn, 9bly, 9bmx, 9bnu, 
9bnx, 9bof, 9bop, 9boz, 9bpx, 9bpy, 9bqq, 9brs, 
9bsg, 9bsi, 9bth, 9btt, 9bug, 9bvv, 9bvy, 9bwv, 
9bxq, 9ccm, 9ccv, 9cdo, 9cdo, 9cee, 9ceh, 9cfi, 
9cga, 9cgm, 9cgu, 9chc, 9chi, 9cho, 9cht, 9cjj, 
9cjy, 9cka, 9ckw, 9c1d, 9c1q, 9cly, 9clz, 9cnv, 
9crl, 9crr, 9ctg, 9cvo, 9cvs, 9cvo, 9cwj, 9cxo, 
9czg, 9uzm, 9dai, 9dav, 9dsw, 9dcr, 9dbf, 9dbh, 
9dcf, 9ddf, 9dej, .9dfh, 9dhn, 9dkm, 9djv, 9dlf, 
9dmj, 9dnd, 9dne, 9dpy, 9dgm, 9dsw, 9dsp, 
9dsw, 9dte, 9dug, 9dui, 9dun, 9dvn, 9dws, 9dyi, 
9dyr, 9dyr, 9dyy, 9dzo, 9ead, 9edb, 9edm, 
9eeg, 9ees, 9efh, 9efx, 9egu, 9eht, 9eky, 9eld, 
9xak, 9xax. 

Can. -3bg, 3ws, 4co, 4cr, 4dq, 5as, 5go, 9bx. 
Cuban -2ww qra 4 Hawaiian -6ceu, 6ccr. 

Porto Rico-4je. Mex. -Bx, lb. Pse qsl crds. 
All orda answered. 

Continued on page 44 
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The new Jefferson long wave 
transformer is built with a 
laminated silicon steel core 
and impregnated coils as- 
sembled in a sealed metal 
case. It is designed to give 
maximum amplification at 
6600 meters (45,454 cycles), 
and thus is particularly 
adapted for use as an inter- 
mediate frequency amplifier 
in a super- heterodyne re- 
ceiver. Due to its construc- 
tion, it is claimed to be sensi- 
tive and uniform in opera- 
tion under all conditions. 

Remler Type 600 intermedi- 
ate transformer is designed 
to give maximum amplifica- 
tion per stage at 45,000 cycles 
with minimum amplification 
of frequencies on either side 
of the 440,000- 50,000 cycle 
bend. It is claimed to have 
no tendency to oscillate and 
to be free from distortion. It 
is made with an iron core 
and compactly mounted coils 
housed in a bakelite case. 

By a simple change in termi- 
nal connections the type D -10 
Connecticut Triple Range 
condenser gives the capacity 
range equivalent to an 11- 
plate, 23 -plate or 43 -plate 
variable condenser. Only 
one panel hole is needed for 
mounting, it is completely 
shielded against body capa- 
city and its dial rotates 
through 346 degrees, thus 
making closer tuning possi- 
ble. Behind the panel it oc- 
cupies a space 2 in. in diam- 
eter by 1 5/16 in. deep. Its 
effective resistance to radio - 
frequency currents is low. 
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Losses have been reduced to 
a negligible quantity in the 
new Cruver condenser de- 
signed by G. M. Proudfoot. 
The stator plates are 
mounted on two instead of 
the usual three plates so as 
to give a loss of but .007 per 
cent at a capacity of .001 
mfd. By means of two 
scales the coarse adjustment 
is made by turning the knob 
to the right on the large scale 
and the fine adjustment by 
turning to the left on the 
small scale. Body capacity, 
effects are eliminated by 
grounding the rotor plates. 

The new Carter plug for use 
with head phone or loud 
speaker requires no screws, as 
the cord tips are pressed be- 
tween heavy springs, making 
contact for their entire 
length. There is no chance 
for short circuits and body 
capacity is eliminated. 

Remler Type 610 tuned stage 
transformer is designed to 
work between the last inter- 
mediate frequency stage and 
the detector tube of a super- 
heterodyne receiver. With a 
.00025 mfd. condenser i t 

gives maximum amplification 
at 45,000 cycles and fairly 
uniform amplification over a 
range of 3000 cycles on either 
side thereof. It is made with 
an air core and primary im- 
pédance to match that of a 
standard dry battery tube. 

The Bristol "Baby Audio - 
phone" is a model with fiber 
horn as illustrated. It is 
attractively finished in dull 
gold bronze. It gives a na- 
tural tone without mechani- 
cal distortion with sufficient 
volume to be heard in a 
large room. 

The Bradleyohm is an ad- 
justable resistor operated 
over a wide range by apply- 
ing or removing pressure on 
two columns of treated discs 
by means of an adjusting 
knob. It is made in three 
sizes having ranges of from 
10,000 to 100,000 ohms, 
25,000 to 250,000 ohms and 
50,000 to 500,000 ohms re- 
spectively. It is well suited 
for use as an adjustable re- 
sistance across a.f. trans- 
formers to reduce distortion, 
for coupling r.f. or a.f. re- 
sistance amplifiers, for ad- 
justing filter couplers of su- 
per- heterodyne circuits or for 
adjusting push -pull ampli- 
fiers. 
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Ask your neighbor 
--he knows 

ACME A -2 
for Volume 

vA 

ACMÉiApPA 

(IIcAMBRIDÉ TI Illillllll 
111111 

I11111111111111111 

ACME Transformers are used by thousands of 
radio owners to get increased range and louder, 

clearer radio. Acme Transformers give maximum 
amplification without distortion. Each trans- 
former is tested and carries a guarantee tag. The 
name "Acme" is guarantee of best results. Use 
Acme Transformers in the set you build. Look for 
them in the set you buy. 

ACME APPARATUS COMPANY 
Transformer and Radio Engineers and Manufacturers 

Dept. 79, Cambridge, Mass. 

ACME 
for amplification 

Tell them that you saw it in RADIO 

www.americanradiohistory.com

www.americanradiohistory.com


44 RADIO for JUNE, 1924 

47/r í , // 
- _..% 

aure ® e ctor: 

Cross Section 
View of the 

Receptrad 
Long Wave 
Transformer 
Type 1716 

The design of a perfected intermediate frequency amplifying transformer for use in 
Super- Heterodyne or long wavelength amplification is a task calling for unusual 
engineering skill. In the'type 1716 developed by RECEPTRAD engineers, it will be 
seen that unusual skill has been displayed in solving this most important unit in Super - 
circuits. 
The special core A, is of comminuted iron and forms a closed field. The primary B, 
is so wound with respect to the secondary C, that it affords the maximum step -up in 
signal voltage. Both are "Herring Bone Winding," a patented type used only by 
Receptrad. The field is further shielded by a magnetic path D, and is metallically 
isolated from external fields by the case E. 
The RECEPTRAD transformer is a victory for the steel core type but a greater victory 
for Receptrad because its efficiency exceeds by far any similar intermediate frequency 
coupler. Further Engineering data sent on request. 

Other RECEPTRAD Super Parts: 
THE SUPER -HETERODYNE MANUAL, by Lieut. Victor Greiff $1.50 

Written by Victor Greiff, giving the fullest details and explanations on theory 
and practice. Includes three full size blue prints for panels, drilling, circuit, 
etc. The only complete and authoritative text book on the subject. 

TRANSFORMER, TYPE 1716, LONG WAVE $8.50 
Used in the intermediate Frequency Amplifier. Covers frequencies from 5,000 
to 25,000 meters. Self shielding. Steel core guarantees power and stability. 

OSCILLO- COUPLER, TYPE SW -21 $6.00 
Covers wavelengths between 200 and 750 meters. 

$7.50 FILTER -COUPLER, TYPE H -34 .> 

Special construction, Herring Bone Winding, Sharply Tuned. 
TRANSFORMERS, TYPE ATX AND AT3 $5.75 

High efficiency -clear toned for 1st and 2nd step audio. 
I f your lealer cannot supply you, forward remittance and you will he supplied direct. 

óúc 
57 Bank Street 

R ADIO RECEPTOR CO. ioóúc 

New York City 

BUY BY MAIL 
Send for our free radio bulletins containing many unusual bargains. 
We carry a large stock of high grade merchandise from a complete 
set to a binding post. WRITE TODAY ! Send us a list of parts 

that you contemplate purchasing and let us quote prices. 

COMPLETE SETS SOLD ON EASY TERMS 

THE RADIO MART, 693 Mission St., San Francisco 

Tell them that you saw it in RADIO 

CALLS HEARD 
Continued from page 41 

By 6COU, Oxnard, California 
2e1, 3cbm, 4ba, 4eq, 4fd, 4jr, 4nv, 5ajh, 5ajj, 
5akn, 5ald, 5amu, 5ct, 5ek, 5gn, Sin, 51r, 5oq, 
5ph, 5uk, 5uo, 5vo, 5xd, 5zav, 5zr, 7ahs, lip, 
7aj, 7ajd, 7co, 7cr, 7di, 7fr, 7jy, 71w, 7mf, 7qj, 
7td, 8abx, 8acm, 8ahw' flamm, 8anb, Sate, 8bci, 
8bfs, 8bxx, 8bzy, 8ceo, 8cjg, 8cmy, Scv, 9dat, 
8djd, 8fu, 8ic, 81h, 8vt, 8wx, ,8yn, 8xan, 9aaq, 
9agb, 9ahz, 9aim, 9atni, 9apw, 9bav, Phew, 9be, 
9bjk, 9bk, 9b1w, 9buj, 9bun, 9bqn, 9caa, 9ccz, 
9cen, Acht, Pelt, 9c1q, 9c1x, Scow, 9cwj, 9dfn, 
9dge, 9dgv, 9doe, 9dyr, gee, 9eea, 9ep, gor, 9vm, 
9zt. 

Can. -41)k, 4co. Pee qs1 if u hr mi 5 watter. 

At GAME, Route A, Box 11B, Modesto, Calif. 
lagh, lakl, lavf, lbcr, ici, 2atz, 2brb, 2bva, 

2cee, 2hh, 2uu, 2wr, 2xna, 3cv, 3gc, 3je, 3me, 
4xc, 5aaq, 5agn, 5alm, 5amo, 5gf, (5mi), 5nt, 
(bnw), 5ny, (5ph), 5qh, (5qy), 5rg, 5ts, (5zav), 
8apt, 8bnh, 8bpa, 8bwb, 8cei, 8ctb, (8crv), 
8cyi, (8cxm), (8dcy), (8dp), Shn, 8jq, 8kc, 
8xb1, 8zk, 9aci, (9acx), 9aec, 9afr, (9agl), 9aju, 
9amx, 9ant, 9apt, (9avg), (9ayx), 9azj, 9bjk, 
9bly, (9bmx), 9bop, 9bpv, 9btl, (9bvn), 
(9bwc), 9bxu, 9byo, 9bze, 9caa, 9ccw, 9cdb, 
(9cfx), 9cjy, (9olz), 9cme, 9co, 9cvn, (9cwf), 
(9czw), 9dcj, 9dcy, 9dms, 9doe, 9dpp, 9dun, 
(9dxk), 9dxy Peak, 9egw, 9eht, geld, (9hm). Can.- (8pz), 4dq, 4hh, 5cn, bcq, bet. 

Mex. -bx, na ?. WI qsl crds to any of above 
on request. 24 watts input to 5 watter hr. 

By Edw. Willis, S. S. Oleum, at Manzanillo, Mex. 
lxa, laur, 2xaq, 2bxd, 2cjd, 3he, 3abw, 3uu, 

4io, 5mz, 5zav, 5cv, 5rg, 5qd, 5ef, 5oj, 5ajt, 
5ajj, 5va, 5oq, bgr, blr (Can.), 5rw, 5q1, 5pa, 
brv, Mt, 5gd, lem, Talk, Ifs, 7aek, 7afk, 7adi, 
71h, 7acm, 8bdu, 8bxx, 8abu, 8abm, 8dgp, 8cko, 
8cei, 8xbc, Shn, 8nb, 8abx, 9dmw, 9bmu, 9day, 
9pe, 9crk, 9dyn, 9aan, 9bez, 9bjk,_ 9ayd, 9ajb. 
Brodacast stations -wbap, kyw, wfaa, woc, wos, 
kgo, wgad qra ?. Long Wave -yn, usa, wso, nba, 
kin, nph, npm, nao, nat, nay. 

By 6ASB, Melvin A. Russell, Box 271, 
Brea, California 

41k. 4ín, 4cb, 5amy, 5jc, 5x1, 5adb, She, 5nh, 
5q1, 5aic, 5ahr, 5qq, 5zav, bna, 5hd, 5zax, 5gj, 
5vo, 5be, 5kr, 5j1, 5aao, 7pz, 7co, 8bmg, 8cwu, 
8yn, 8jy, Scud, 8ih, 8cgu, 8atp, 8apt, 8cpr, 
9bsi, 9vm, 9dgk, 9zt, 9ckj, 9cgn, 9dxn, 9ays, 
9edb, 9dta, 9dun, 9c1g, 9ecv, 9cjy, 9bjk, 9bp, 
Seam, 9brk, 9azg, 9dyr, gas, 9drk, 9dwn, 9cwj, 
9bun, 9elw, 9cr, 9cjm. 

Spark: fialw, 6avn, (bear), anc, (61)gt), 
(6bks). 

By Fred Hoffman, Jr., 1963 61st 8t., 
Brooklyn, N. Y. 

lag, lfu, lqr, lsq, ltt, 8adq, Bun, 4cp, 4ex, 
4io, 41r, 4og, 4ft, 5aa, 5ek, 5mo, 5nc, 6bcz, 6ti, 
6bcl, 6xad, 8bum, Ibn 7dj, 711, Btu, 8un, 8abt, 
Bart, 8bag, 8box, 8cej, 8cgu, 8cuv, 8dat, 9bb, 
Sea, 9ff, 9abl, 9cxw, 9dqi qra, 9arp. 

By BDOF, Vincent French, Ashtabula, Ohio 
labf, laeu, laez, laos, latj, lawe, lbqk, 

lodo, lcib, lote, lfh, lit, ljs, lke, 1ml, Irr, 
luo, Ixam, lxas, lzs, 2aay, 2adj, 2anm, Zas, 
2ayl, 2bm, 2bqb, 2bqh, 2bzi, 2bzl, 2cbp, 2cpa, 
2cpd, 2cpx, 2cqi, 2cxd, 2cxl, 2cxy, 2eh, 2pf, 
2vc, 2wc, 3aek, flaky, Sari, 3bdr, 8bgg, 3bhl, 
8ble, 3bpp, 8btr, 8buy, Sbvl, 8ccx, 8cdk, 3cej, 
8cgc, 3cgn, Bogs, 8chb, 8cjn, 8ck1, 3dt, 3hh, 
3hs, 3jx, 31g, 31x, 31y, 8s1, 8tr, 3uc, 3uz, 3xar, 
4cp, 4eb, 4my, 5aaq, 5ain, 5ba, 5ws, 5zb, 6agk, 
6bic, 6bm, 6bpm, libra, 6eb, 7fq, 7qc, 7wp, 
9aek, 9aem, 9afy, 9aim, 9aqj, 9aqr, 9ard, 9awp, 
9azp, 9bcb, 9bhi, 9bkr, 9bvz, 9ccj, 9cg, 9cjy, 
9cka, 9cs, 9dbf, 9dcr, 9doe, 9dqt, 9dte, 9tg, 
9ud. 

Can. -2bn, 2fo, 3bi, 3kq, 3m1, 3tf, 3nx, 3vh. 

By 9ASW, 977 West Central Ave., 
St. Paul, Minn. 

labf, labt, (lare), (lavi), layt, lbbp, lbcr, 
(lbel), lbge, lbgo, lbie, (lbrl), lcit, lcmx, lga, 
lgv, lsk, 2aay, 2afp, 2a1, 2ate, 2axf, (2bbn), 
(2be), 2bgo, 2bxd, 2cbg, 2cdp, 2cee, 2cgq, 
2cla, 2rk, 2sq, 2wr, 2xn, 2xq, (3abw), 3amr, 
3apv, 3aqr, 3bei, accu, 8cej, (8cjn), 3cz, 3dt, 
8bh, 31g, 81y, (3qt), 8wx, Sxaq, 4af, 4ag, 4ba, 
4eb, 4jn, 4oh, 4xc, Saar, barks, 5adb, (5aiu), 
5aiy, 5ajj, 5amo, 5cni, (5eh), 5ek, 5fv, 5jb, 
(5ka), 51r, 5nw, 5ph, 5qd, 5sg, 5sz, 5zav, 6aao, 
6agk, 6aoc, barb, 6bql, 6bui, 6buo, 6cdg. beef, 
6cej, 6cka, 6cmr, (6cmu), 6cnf, 6fy, 6gq, 6ih, 
6jj, Ern, 6zcd, 7afe, 7agi, 7ajy, 7akk, (7co), 
7dr, 7ej, lem, 7ew, ley, Ifs, 7gr, 7gw, Tif, 7iw, 
71k, (7no), 7nr, 8aaj, (8acm), (Balm), (8alx), 
8apt, 8awj, 8avj, 8bce, (8bgw), 8bk, (8bqs), 
8bwb, 8cei, 8chb, 8ctz, (Bcwr), (8dae), (8dgp), 
(8djd), (81g), 8qb, (8ry), 8sr, 8ej, 8uk, 8vn, 
(8xbc), 8xe, (8yae), fone Pry, (9eeo), wnp. 

Can. -3co, Spa, 4ba, 4cb, 4ch, 4dq, 4eo, 4fx, 
(4fz), (4ws). Would appreciate reports on my 
5 watts. 

Continued on page 46 
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Vincent Lopez and his 
Hotel Pennsylvania Orchestra 

`from one 
who knows 

VINCENT LOPEZ praises and 
endorses the rich, clear, natural 

quality of Music MASTER reproduc- 
tion. His Hotel Pennsylvania Or- 
chestra is heard over the radio by 
untold thousands. 

Even the most delicate and fugitive 
impulses from distant stations are 
caught by the precision instrument of 
Musts MASTER hidden in the art 
metal base. These impulses are de- 
veloped into full, natural tones, free 
from blast and distortion, in the ta- 
pered tone chamber of heavy cast 
aluminum -which also imparts a 
quality of brilliance to the repro- 
duction. 

MUSIC MASTER 
musical instrument. 
it at your dealer's, 
one to be tried and 
own set. 

is an enduring 
Hear it and see 

or have him send 
proved with your 

Dealers Everywhere 

MUSIC Master C oratI®at 
(Formerly General Radio Corporation) 

Makers and Distributors of High-grade Radio Apparatus 
s. W. Cor. 10th and Cherry Streets 

Chicago PHILADELPHIA Pittsburgh 

May I say a few words regarding the 
merits of the Music Master, which to my 
way of thinking is superlative in its field. 
For clearness of lone it exceeds any loud 
spe.her which has been brought to my 
attention, and being directly interested in 
radio work I consider your product a big 
achievement and a valuable asset to the 
radio world. 

Please accept my heartiest congratu- 
talions. 

Sincerely yours, 

RADIO REPRODUCER 

Exclusive 
Okeh artist 

Connect MusIc MASTER 

in place of headphones. 
No batteries required. 

No adjustments. 

Ted thew that ; uu saw it in R..DIO 

r4 -inch Model, for $ 2 
the Home J 

sr -inch Model, for $ ? [ 
Concerts and J 
Diming 
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Why Use Five Tubes 
To Do the Work of Three? 

The most important advance 
in coupling methods of late 
years is Erla Selectoformer, 
materially improving range, 
selectivity and volume. $5 

Unduplicated sensitiveness. 
range and volume, from 200 
to 700 meters, are assured 
through employment of Erla 
reflex transformers. List $5 

Erla Push -Pull transformers 
handle output of five -watt 
power tubes, using s high 
as 350 volts on the plate, 
without distortion. Pair $10 

Three tubes, duo - 

reflexed as shown 

at the right, are 

Ally equal to five 
tubes rn conven- 

tional sequence. 

FIVE stages of amplification with only three 
tubes -this is the secret of the amazing coast - 

to -coast loud speaker range of the Erla three -tube 
Duo -Reflex circuit, surpassing all but the most 
elaborate hook -ups in sensitiveness and volume. 
Erla Duo -Reflex action (patent applied for) en- 
ables vacuum tubes to do triple duty, as simul- 
taneous amplifiers of received radio frequency, 
reflexed radio frequency and reflexed audio fre- 
quency currents, tremendously increasing effi- 
ciency while reducing cost. 

Indispensable to the practicable application of 
this principle, and the foundation of its success, are 
Erla synchronizing radio and audio transformers. 

Accurately superimposing (1) received and re- 
flexed radio, and (2) rectified radio and reflexed 
audio currents, in their coincident passage through 
amplifying tubes, they eliminate all trace of dis- 
tortion. Only those who have actually heard Erla 
performance can realize the vast improvement in 
tone quality resulting. 

Other Duo -Reflex advantages, for example, the 
fool -proof tuning control, giving an accurate log 
of stations together with complete freedom from 
radiation, have equally scientific origin. 

Erla Selectoformer, tested capacity condensers, 
and fixed crystal rectifier spell outstanding ad- 
vancement in their respective fields. 

For complete Erla circuits, ask your dealer for 
Bulletin No. 20; or write, giving your dealer's name. 

Electrical Research Laboratories 
Dept. H 2500 Cottage Grove Ave., Chicago 

tR10-A 
RADIO INSTITUTE OF AMERICA 
TRAINING IN ALL COMMERCIAL BRANCHES OF RADIO 

If you cannot attend the Radio Institute of America in person the tame instruction can come 
to you through our recently inaugurated "HOME STUDY COURSE " -Investigate. 

331 Call Bldg. 
98 Worth St. 

Detailed information free on request. 

Conducted by 

THE RADIO CORPORATION OF AMERICA 
Phone Douglas 3030 San Francisco, Calif. 
Phone Franklin 1144 New York City 

Tell them that you saw it in RADIO 

Continued from page 94 
By 6ZAT -6UW, L. Farwell, Los Gatos, Calif. 
1er, lfd, lfm, Ike, lino, lxw, lajt, lanr, lart, lbcr, lxam, 2atr, 2cdp, 3qv, 3bei, 3blu, 3bva, 3ccv, 4mb, 4pb, 5ah, 5co, 5eh, (5jb), 5rq, 5sd, 5anc, 5xat, 8an, Spe, 8wy, Szk, 8aaf, 8acn, Bada, 8adk, 8aig, 8ajh, Sake, 8apt, 8ard, 8avj, Sbda, 8bkz, 8bwb, 8bwj, 8cqh, 8cqj, Scpk, 8cwk, 8dae, 8dgp, 8dlb, Sxp. 

At 2BRB, Brooklyn, N. Y. 

4 4fs, 4gx, (4gz), (411r),1 4ia,e4io, (4mb, 4nv, 4pk, (4rr), 4sh, 4si, (4xc), 5am, 5be, 5ek, 5ez, 5gg, 5ka, 51i, 5mi, 5nw, 5q1, 5ov, 5rg, 5tj, (5ut), 5xa, 5aat, 5abn, 5agn, 5ajb, 5ajg, 5ajj, 5akn, 5amh, (5xab), 5xac, 5xar, (5xau), (5zas), (5zav), 6ea, 6fm, (6gt), (61v), (6xad), 6nx, 6tu, fixe, (6zp), 6abk, 6ahp, (6ajd), 6ajf, (6alk), 6amw, 6aoc, (6apw), (6arb), harf, Ebbw, 6bc1, (6bic), 6bjj, (6bui), (6buy), 6bvg, 
6ccy, 6cjb, 6cef, (6cee), 6cmr, 6xbc, 6xbj, 6zcd, 
(6bql), (7bj), 7co, (7em), 7ey, 7fs, 7gp, 7gq, 
7gr, (7ij), (7io), 7iw, 71h, (7]y), 7oa, lot, 7abb, 7ael, 7afn, Taft, (7akk), (7xba) qra ?, (9ca), (9co), 9dw, 9em, 9es, 9hf, 9wc, (9yy), 
9zt, 9aal, 9abe, Sato, 9ayk, 9bhx, 9bib, 9bjf, 
9bmd, 9bmx, 9bod, 9bov, 9bqo, 9brk, 9bvn, 
9bwo, 9bzj, 9cco, (9cea), 9cex, Oefi, 9cin, 9clq, 
9cpo, 9csj, (9cxp), 9cyw, 9czj, 9day, 9dfq, 
9dgy, 9diw, 9djj, 9djv, 9dkb, 9dkk, 9dld, 
9d1w, 9dmj, 9dro, 9dtt, 9dxk, (9dyz), geht, (9eld), 9elj. 

Can.-lbq, (lef), (2az), (2be), (2bg), 2cg, (2bn), 4cr, (4dq), 4hh, 9ar, 9bw. Mex.- 
bx. British- (2nm), 2qd, 2sh, (2sz), 5nn, wnp. 

By W. Jervey Ravenel, 4SS, 96 Bull St., 
Charleston, S. C. 

laj, lavx, lbtw, lcpn, lcpo, lgr, 1gm, 2bgi, 
2by, 2cjb, 2cpw, 3afs, 3ajs, 3alx, 3bbs, 3cf, 
3cjn, 3ms, 3ph, 3zo, 4's too numerous, 5agj, 
5aiu, 5akn, 5amh, 5ek, 5gj, 5he, 5jh, 51h (qra), 5mi, 5mw, 5nk, 5qw, 5qz, 5rh, bap, 5uk, 
5yr, 5yw, 5za, 5zs, 6ach, 6acv, 6ahr, 6amw 
(qra), baps, 6bbh, 6bcl, 6cmu, 6cng, 6fr (qra), 
Gis, 6ot, 6vt, 6xad, 6zh, 6wt (qra), 7co, 7e1. 
7hw, 7sc, 8ajy, Samr, 8ard, Sate, 8bnh, 8boj, 
8byi, 8cej, 8cko, 8cnw, 8cse, 8dat, 8dfr, 8fu, 
8jy, Sry, 8zc, 9aau, 9alf, 9agk, 9arm, 9asn, 
9avb, 9avn, 9bak, 9bax, 9bbf, 9bbr, 9bgh, 9bnh, 
9bqf, 9byf, 9cej, 9ccs, 9ccz, 9cfi, 9cgy, 9chn, 
9clk, 9cpk, 9daz, 9dcp, 9dej, 9den, 9deu, 9dhr, 
9d1d, 9d1w, 9dof, 9drs, 9dsv, 9dte, 9dwk, 9dyh, 
9edb, 9edo, 9efz, 91y, Orne. 

Can. -lar. Mex.-gw (qra). 

By 7ALE, L. V. McMoran, R. F. D. No. 1, 
Mt. Vernon, Wash. 

laho, lajx, lam, lka, lwj, laua, 2si, 3awt, 
3kr, 3ea, 4aa, 4aj, 4ak, 4ea, 4eo, 4eq, 4id, 4ne, 
4nx, 4oe, 4zn, 5aic, 5ak, 5be, 5bt, 5cf, 5cn, 
5df, 5dh, 5gm, 5ka, 51k, 51w, 5nw, 5ov, 5av, 
5qd, 5uw, 5tm, 6abd, 6abk, 6abw, 6acv, 6ad, 
6ady, 6aeq, 6afc, bail, 6ajv, bale, balk, 6am, 
6amc, harp, 6av, 6awa, 6aww, 6bto, 6buh, 6bup, 
6cka, 6cmo, 6ek, 6ex, (6gt), 6iu, 6ja, 6ka, 
6kd, 6kj, 61a, 61r, 61u, 6ov, 6qw, 6td, Ewa, 
6wm, 6wv, 6abb, 6aao, 6ga, Saw, Bad, 8an, 
8bx, 8cya, 8nd, 8ia, öre, 8ny, 9aav, 9aba, Oak, 
9akb, 9akh, 9ami, gars, 9asj, 9avn, Sawn, gawp, 
9awv, 9aww, 9bau, 9bav, 9baw, 9bec, 9bsy, 
9bzi, 9ce, 9eje, 9cit, 9dak, 9dbh, 9dbk, 9dkx, 
9dga, 9dro, 9eky, 9er, 9ga, 9kb, 91z, gnu, 9re, 
9vz, 9zn, 9zt, Oder, 90,1, 9agy, 9bgh, 9alu, Oaks, 
9adh, 9eja, 9bsh, 9dn, 9dtn, 9daw, 9tf. Also 
U. S. 4on. 

Can. -4ao, 4as, 4be, 5aj, 5ao, 5be, 5ct, Sek, 
5hj, 5au. 

Phones: 7ali, 7qc, lob. 

By 7WZ on SS "KUFJ," on voyage to New 
Zealand, Australia, Philippines, China and re- 
turn. Detector and 1 -stop. 
Nov. 23rd, 400 southwest Honolulu; 9ccs, 4dy, 

9rn, 5ue, 7zu, 8xe. 
Dec. 3rd, off Tonga Island, 1100 North Auck- 

land, N. Z., thru heavy qrn; 9dyr, 6acm, Sze 
7sf, 6fh, 6asr. Can. -3bp, 6cmr, 9bzi, 6ahu, 
Gage, 8aqu, 7sc. 

Dec. 4, 4809 SW San Francisco, heavy qrn; 
5akn, 9bez, fief, 7abb, 6bf, 6bjj, 71y, 7sc, 6cmi, 
9bzi, 7qj, 6awt, 6aak, 6bvg, 6ceu, 7sf. 

Dec. 5th, 4980 SW San Francisco; 71r, 6awt, 
9bzi, 6cmi, 6bvg, 9bjk?, 6zba, 7zu, 6cmr, 6cbb, 
6bvr. 

Dec. 7th, 60 miles north Auckland, N. Z., 7 
p.m. daylight; 6p1, 9zt, 6aos, 6bic. 

Dec. 10th, at Auckland ; 6alk. 
Dec. 14th, 300 north Wellington, N. Z.; 6aos, 

6zah, 2rk loud, 6awt. 
Dec. 18th, at Lyttelton, N. Z.; Ogr, 7ih, 6arb, 

6aos, 5zh, 6adt, 9bwv, 7ahi, 9ccz, 6chl. 
Dec. 23rd, at Dunedin, southern N. Z.; 6beo. 
Dec. 29th, at Dunedin; kdef. 
Jan. 1st, at Dunedin; Orne. 
.Ian. 3rd, 150 south of Dunedin; 5zay. 
Returning from HongKong, Mar. 15th, 2984 

west Honolulu ; 6avv, 6avj, 9bly, 6cdg. 
Mar. 18th, 2541 west Honolulu; 6bz, 5kw, 7ih, 

6dd, 6do, Can.: 5hg, 6ado. 
Card will bring further particulars. 

Continued on page 48 
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Samuel Jones has arrived 
at Unga, Alaska, to 

operate KVI. Then: - 
"You was askin' about yer pre- 

decessors," remarks Dopey. "I'11 
show you where they is." 

Leadin' me out into the ceme- 
tery just back of the town, he 
brings me up to three plain white- 
painted slabs, all set nicely in a 
row. Takin' a slant at the first 
board, I reads this cheerin' in- 
scription, done in crooked black 
letters: 

"HERE LIES OSMUND 
SMITH 

A Wireles Opperater 
DRILLED BY LONG BILL'S 

COLT 
On the last night of September, 

1923." 

Have You Read 
"The RADIOBUSTER ?" 

by Volney G. Mathison 

-Being some of the 
Adventures of Samuel Jones, 
Deep Sea Wireless Operator 

"Osmund was a nice boy, but 
he had bad luck, " says old Dopey, 
pensive like. "He got full of 
Swivel -Neck Johnson's moon - 
shiñe one night, an' started 
singin' a Hungarian op'ra under 
Long Bill's bedroom window. 
Long Bill thought he'd got bit by 
a Malernute mad -dog an' wa§ 
dyin' from hydrophobia, so- he 
shot him to put him outa his 
misery. Bill always was a kind -. 
hearted of fence -rail." 

By this time I am readin' the 
second slab: 
"HERE LIES SIDNEY FIS- 

CHER 
A Wirreles Operater 

STUCK THRUGH THE GIZ- 
ZURD 

By Dago Mike in Soapy's Bar- 
room 

December 5, 1923." 

Read the rest of this Samuel Jones 
Classic in "THE RADIOBUSTER" 

DEALERS - 
There is a big demand 
for this book. Write us 
for trade information. 

$ I 0 0 RADIO FANS--- - 
Order your copy right 
n o w. The supply is 

Per Copy limited. 
Postpaid 

in the U.S. - 
For Sale by 

"What's he do ?" I inquires. 
"He was a damn flabble- 

mouth," Dopey replies, with a 
contemptful sniff. "He mixed 
himself into a politics argument 
in Soapy Komedal's soda -water 
joint, an' said `t'hell with th' bull- 
shevikis.' Right there, Ivan the 
Mucker yanks out his gun an' 
makes the chauco stand up on th' 
bar an' holler, `Hurray fer Lenny 
an' Trotzky' fifty times, as loud 
as he could; but before he got 
through doin' this, Dago Mike, 
th' bartender, not understandin' 
what it was all about an' thinkin' 
Sidney was tryin' t' start up a 
revolution or somethin,' grabs 
hold of a butcher knife an' rams 
it clean through him. Mike is a 
good patriotic Dago, an' he 
doesn't know much English; so 
th' jury decided Sidney was th' 
cause of all th' trouble, an' we'd 
a' sent him t' jail, only he was 
dead." 

I don't say nothin', but ram- 
bles over to the third signboard: 

"HERE LIES THE LEFT 
FOOT AND THE RIGHT 
EAR OF PERCY FOQG 

A Wirreles Oprater 
BLOWED TO HELL BY 

NITROGLYCERIN 
February 7, 1924." 

"Percy stayed with us th' long- 
est -three weeks," says Dopey, 
thoughtful like. "One day he 
went- 

Pacific Radio Publishing Co., Inc. 
Pacific Building, 17 West 42nd St., 157 East Ontario St., 

San Francisco, Cal. New York, N. Y. Chicago, Illinois 

Orders for copies of this book can be filled from any of our three offices. 

Tell them that you saw it in RADIO 
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Licensed by Indepen- 
dent Radio Manufactur- 
ers, Inc., under Hazel- 
tine Patent No. 
1,450,080. dated March 
27th, 1923, and other 
patents pending. 

Boyden Place 

RADIO RECEIVER 

EVERYWHERE the EAGLE leads! 
LEI Fine balance of tube capacities -per- 

fect as the balance of the experienced 
structural iron worker. Quality, the 
sum total of infinite skill and years of 
experience. Until others can success- 
fully duplicate the exceptional skill in 
balancing and testing of each receiver, 
there can be no real rival of the 
EAGLE. A product of "quality" 
rather than quantity production. Sta- 
tions located instantly by turning dials 
always to the same points. Easy to 
operate as a phonograph. Unreservedly 
guaranteed. 

Write for Literature. 

Pacific Distributors 
Schwabacher - Frey Stationery Co. 

609 -613 Market St., 
San Francisco, Calif. 

HEATH RADIANT CONDENSERS 
A definite guarantee of lasting accuracy- Permanently 

Flat Plates. The Heath process of stamping to absolute 
flatness and their tempering to steel hardness protects you 
from warping, buckling plates. The difference is worth the 
effort of insisting on Heath Condensers. 

MICROMETER GEARED VERNIER 

Reducing gear gives hair -line adjustment, so essential in 
the finely tuned circuits. Separate tension adjustment. 

Write for Literature. 

Jobbers and Dealers Write for Proposition. 

HEATH RADIO & ELECTRIC MFG. COMPANY 
208 FIRST ST., NEWARK, N. J. 

Canadian Distributor: Marconi Wireless Telegraph Co., 
Montreal, Canada. 

We Repair 
RADIO TUBES 
WD -11. WD -12, ÚV- 
:00, UV -201, 0-300, 
C -301, DV -6, DV -1, 
DV -2, DV -6A, UV -199, 
C -299, UV -201A, C- 
301A, Marconi Moor- 
head. 
6v. plain Detector, 6v. 

plain Amplifier 

$2.50 for any type 
Dealers' and Agents' 

Special Discount 
Mail orders solicited and 

promptly attended to 

H. & H. RADIO CO. 
P. O. Box 22 -M, Clinton Hill Sta., Newark, N.J. 

Tell them that you saw it in RADIO 

Continued from page 46 
By 6CLZ, 2131 Grant St.t Berkeley, Calif. 

5ado, 5aip, 5aiu, 5ajb, 5ajj, 5akf, 5amu, 5ga, 
5kc, 5na, 5nk, 5rg, 5rv, 5va, 5vm, 5za, 5zav, 
6aam, 6acn, 6adh, 6aed, 6aja, 6amw, 6asv, 6atn, 
6atq, 6bbh, 6b1h, 6bnf, 6bpm, 6cbu, 6ceu, 6ojl, 
6cki, 6pe, 6rm, 6zbt, 6zt, other 6's too many, 
7acf, 7aci, 7adf, 7adg, 7adi, lads, 7aef, 7aek, 7afk, 7afn, 7afu, 7agt, 7agv, 7agz, 7aha, 7aha, 
7ahs, 7aim, 7ais, 7tiiv, 7ajv, 7akf, 7ali, 7bj, 
7cf, 7cm, 7co, 7cw, 7ju, Ike, 7kz, 71n, 7ma, 7mf, 
7mi, 7mn, Imp, 7no, 7nt, lob, lot, Toy, 7pz, 
7qc, 7rd, 7rp, 7ry, 7sh, 7sy, ltd, 7tq, 7ut, 7vn, 
7we, Two, 7wp, 7zbu, 7zj, 7zu, 8bjv, 8bxx, 8czu, 
8dgp, 8dhs, 8fu, Sliv, 8jy, 8kg, 8w1, 8zz, 9aau, 
9aen, 9ahz, 9aii, 9aim, 9ajv, 9amb, 9atn, 9avn, 
9awv, 9axx, 9bab, 9bav, 9bdz, 9beu, 9bez, 9bie, 
9bly, 9bof, 9bpy, 9hgq, 9bsg, 9bsp, 9bto, 9bui, 
9bxa, 9caa, 9ccs, 9cdo, 9cec, 9cfi, 9cly, 9cr, 
9cwj, 9cyw, 9czl, 9daj, 9daw, 9day, 9dbf, 9dcw, 
9dfh, Odin, 9dgi, 9dkk, 9doe, 9dpr, 9dpx, 9dro, 
9dsw, 9dte, 9dun, 9dvw, 9dwn, 9dxn, 9dxr, 
9dyn, 9ebt, gee, 9eky, 9elb, 91z, 9mo, 9q1, 9rc, 
9ss, 9vm, 9yu, 9zt. 

Can. -4ab, 4ao, 4bk, 4co, 4er, 4fn, 5af, 5b., 
5ef. All crds answered gladly. Qrk 5 watts 
a.c. ! 

By 5QL, Oklahoma City, Oklahoma 
lah, lael, laer, lafm, lagh, lakl, lawl, lall, 

lblm, lbcf, lber, lbfq, (lbgv), lbnp, lblb, lb 1, 
lboa, lbrb, lbsd, lbsz, (lbwj), (lci), (lamp), 
lcij, lcit, (lepn), lcqz, 1er, lgv, (lhx), lil, 
liv, Irv, lsw, lsu, lve, lxah, lxj, lxw, lxz, lxo, 
(lyb), lzd, lzo, lze, 2afp, 2agh, 2alh, lazy, 
2bgi, 2bri, 2b1n, 2bxd, 2bqb, 2cj, 2ccx, 2cfy, 
2cgj, 2cie, 2coy, 2cub, 2cuz, 21e, 2rb, 3alx, 3aqr, 
3bd, 3bj, 8ccx, 3fc, 3byj, 3mf, Bud, 4aí, 4bz, 
4db, 4eb, 4fz, 4hg, 4it, 4my, (6aao), 6abx, 
(6adh), 6afa, (6aft), (6ahp), (6ajc), 6aju, 
(6alq), (6alg), 6aqd, (6avr) 6awt, (6bij), 
(6bkb), (6blr), (6bmy), (6bny), (6bnt), 6bpm, 
(6buh), (6bup), (6cdg), 6cgw, 6chb, 6eih, 
(6cdo), (6do), (6ea), (6eae), (6fp), 6fy, (6if), 
6ka, (6nb), God, 6q1, 6tn, 6tr,. (Gue), (6ux), 
(6vc), (Gwv), 6xad, 6zap, 6zp, 7afc, (7ael)), 
7ahv, 7akf, 7akh, 7aqd, 7ajt, (7dq), 7ej, (7ih), 
7jc, (7ke), 7kz, (71y), 71j, Tom, 7nr, (7qc)). 
(7tq), (7zu), (8aab), (8aaj), (8acm), (8ah), 
(8ahq), (8ahs), (8aib), (8aig), (8aqg), (Sazy ), 
(8bcp), (8bgw), (8bkv), (8bnh), (8bry), 
(8cho), (8dhq), (8er), (8kc), (8tt), (Sze). 

Can. -lar, ldd, lbq, lqd, 2be, 2bg, 2bn, loh, 
31e, 3ib, Sea, (81y), 3oh, (3ia), 3aib, 3xi, (4ab), 
(4ea), (4eo), (4fv), (4fz), 5cn, 5go, 5co, 9ar, 
9a1, Obj. Cuban- (2by), 2ww. Hawaii -6bdt. 
Alaska -7mn. 
By 6EB, 343 S. .Fremont Ave., Los Angeles, Cal. 

lary?, lane?, letup! - (all qry), 2abd, 
(2brb), 2dr?, 2rk, 3edg, 3hg, 3qv, 4cs, 4fz, 4io, 
4my, 5adb, 5ado, 5aec, 5agn, 5ah, 5and, 5aic, 
5aij, 5aiu, (5amo), 5amu, 5az, 5be, 5bn, 5dw, 
5ek, 5ga, (5ht), (51g), 51r, 5nw, 5od, 5ph, 5px, 
5qd, 5qh, 5q1, (5rg), 5sk, 5tj, 5xb, (5xd), 5yt, 
5za, 5zas, (5zav), 5zb, 5zh, 7abb, 7aby, 7aci, 
7adg, 7adm, 7adp, lads, 7aea, 7ael, 7afe, (7aff), 
7afk; 7afo, 7agv, 7agv, 7ahi, 7ahs, 7aim, 7aiv, 
7ajd, 7ajq, (7ajy), 7akh, 7akk, 7ald, Talk, 7a11, 
7aod, 7apw, 7ba, (7bb), 7bj, 7br, 7cf, 7cg, 7co, 
7di, 7dr, Tab, 7e1, 7ej, 7em, 7fq, 7fr, 7fs, 7fy, 
7gi, 7gq, 7go, 7gr, 7hg, 7hw, 7ih, 7io, lit, 7iw, 
7je. 7ju, Ike, 7kk, 7kr, 7ks, 71h, 71n, 71r, 71u, 
71w, 71y, Inn, 7ny, lob, (7oh), Tom, lot, low, 
7pf, 7pw, 7qc, (7qd), (7qj), 7q1, 7qt, 7qu, 
(7rs), 7ry, (7sc), (7sf) 7sh, 7so, 7sy, 7to, 7tq, 
7tt, 7uu, 7vc, 7ve, 7vn, 7w1, 7wm, 7ws, 7xb, 
7xt, 7ya, 7y1, 7zn, 7zr, 7zt, 7zx, 7zu, 7zz, 8aiv, 
8atc, 8bdu, 8bfh, 8ceh, Seek, 8cgj, 8ejd, 8cmy, 
8cp, 8ewp, 8dhs, 8fj, 8gz, Bin, 8kc, 8qy, 8vy, 
8wa, 8xe, 8yn, 8yv, 8zk, 9ab, 9abc, 9acm, (9aec), 
(9ahz), 9aim, 9amb, 9amp, 9aoj, 9aou, 9ape, 
(9apf), 9aqc, 9att, 9auw, 9avc, 9ays, 9avz, 
9awv, 9ayu, 9azg, 9baw, 9bcw, 9beu, 9bez, 
9bik, 9bji, (9bjk), 9bkf, 9bly, 9bqy, 9bri, 9bsg, 
9bth, 9bto, 9bun, 9hxm, 9bxq, 9bzi, 9caa, 9caj, 
9cay, 9cby, 9ccs, 9ccv, 9cdq, 9cdv, 9ceh, 9cfj, 
9cfy, 9cga, 9cju, 9cjy, 9cld, 9cly, 9cns, 
9cte, 9ctg, 9ctv, (9cuc), 9cvc, 9cvo, 9cvs, 9czg, 
9czq, 9dah, 9daw, 9dfh, 9dkb, 9dkq, 9dkx, 
9dmo, 9dpp, 9dsw, 9dte, 9dug, 9dvj, 9dyi, 9dxx, 
9eae, 9eak, Seam, 9eea, 9eiq, 9elb, 9e11, 9elv, 
9hm, 9mo, 9pf, 9ss, 9vm, 9xi, 9xax, 9xba, 9xbe, 
9yaj, 9yau, 9xy, 9zt, 9zy, wnp, kfz, kdef 
buzzer & ow. 

Canadian: 3ni, (4dq), 4cb, 4c1, 4fn, (4sh), 
5cn, (5go), 5hg, (9bx). 

Mexico -(rf), bh2. 
I just had 500 new cards printed so if any of 

the above stations mentioned have not received 
one yet, please write me and I will be glad to 
send one. Also don't forget to mention if you 
have heard me. Most all of the above were 
heard on a special receiver and no antenna, just 
a ground. One stage of audio -amplification used. 

By 9CFB, Lewistown, Ill. 
cw, 6dd, 6gt, 6gq, 6ji, 6nb, Ern, 6vc, 6zh, 6zt, 

6aao, 6acv, 6aft, (6ahp), 6aja, 6akw, (6awe), 
6anq, 6b1w, 6bri, 6bqb, 6buh, 6bur, 6bwp, 6cgd, 
6chv, 6ebf, 6ccy, 6cdg, 6cdn, (6cfm), 6cgo, 
6chl, 6cix, 6cmr, 8cmu, 6eng, 6cnl, 6xad, (7ax), 
(7co), 7ej, (7fs), 7gi, 7go, 7hw, (7ih) 7iw, 
(7ke), 7kr, 7kz, 7pz, 7qc, 7sh, (7vn), (7wp), 
7zu, (7abb), (7adg), 7adi, 7ajt, 7ajy. 

Continued on page 50 
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Prospective 
Exhibitors 
Please Note -- 

l' 

14 
AKE your plans right now to attend the gigantic 
Pacific Radio Exposition in San Francisco - 
August sixteenth to twenty -first. Regardless 

of where you are located, you can come to San Fran- 
cisco by rail for less than the price of the usual half 
fare summer rates. The "RADIO EXPOSITION 
SPECIAL," an exclusive radio train running out of 
New York and Chicago, will arrive in San Francisco 
one day prior to the opening of the mammoth expo- 
sition. Passenger agents for the Southern Pacific, 
Union Pacific, New York Central, Chicago & North- 
western and other railroads, will cheerfully furnish you with full 
details regarding the special excursion train. Whether you are an 
amateur, a broadcast listener, a manufacturer, dealer or even a 
radio novice, you are welcome on the "RADIO EXPOSITION 
SPECIAL." Many of the most prominent Eastern radio manu- 
facturers have already made reservations for the trip. Combine 
business with pleasure -come to San Francisco for your vacation 
this year and attend the Pacific Radio Exposition. The entire 
main section of the Civic Center Auditorium will be used for the 
exposition. 150 exhibitors will be there. We assure you that this 
exposition will be the most spectacular, educational and interesting 
affair of its kind yet held in America. Every exhibit will be a show 
in itself. Every exhibitor will have something in operation - 
something in motion -something entirely out of the ordinary. 
And it is going to be such a different exposition. It is not a money- 
making affair. The Pacific Radio Trade Association is conducting, 
operating and financing it on a co- operative and non -profit basis. 
The admission price will be 25 cents. 

The entire available exhibition 
space for the Pacific Radio 
Exposition has been sold. 
Arrangements can be made 
with a number of present space 
holders to have them divide 
their space with prospective 
exhibitors who desire to par- 
take of this dtammoth affair. 
It will be well for you to 
telegraph us at once, stating 
your minimum requirements 
for space. If you delay, it will 
be impossible for you to secure 
"standing room." 

PACIFIC 
RADIO 
EXPOSITION 

EXECUTIVE OFFICES 

Pacific Building 
San Francisco 

BRANCH OFFICES 

17 West 42nd Street 
New York 

157 E. Ontario Street 
Chicago 

52 Irving Street 
Boston 

"America's Greatest Co- operative and Non-profit Radio Show" 
Tell them that you saw it in RADIO 
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"Noise Killer" 
INDUCTION 

FILTERS 
Given Free this 

Month 
FREE -The new Genie Induction Filter for eliminating induction noises from 
telephone and power lines, etc. Send us your subscription to "RADIO" for 
one year, $2.50, and the Filter is yours. Not another cent to pay. This special 
offer is made again this month by popular demand. Almost 1000 Filters were 
given free to our subscribers during the last two months. This is your last 
chance to get one of these practical and useful instruments. Every radio 
receiving set should be equipped with this device. Don't be bothered with 
induction noises in your receiving set. Install a filter. This device was designed 
by Don Lippincott, Radio Engineer. It is manufactured by the Aerovox Cor- 
poration of San Francisco. Send your $2.50 to us right now and you will get a 
Filter by return mail and receive "RADIO" every month for a full year. 

Diagram shows simplicity of connection 
to your set. No tuning controls lo bother 
with. Can be installed in a few moments. 

GENIE 
INDUCTION 
FILTER 

RADIO 
RECEIVING 
S ET 

"RADIO," Pacific Building, 
San Francisco, Calif. 

Herewith is $2.50. Send me the 
Genie Induction Filter at once and 
put me on your subscription list of 
"RADIO" for one full year. 

Name 

Address 

City 

State 

THE DOUBLE KNOB 
SEXTON CONDENSER 

COMING OUT SEPT. 1st 
NEW MODEL CONDENSER 
VERY LOW ZERO CAPACITY 

SOLDERING IRON 
Renewable Heat Element and Tip 
High Quality - Popular Price 

$2.50 
Hartford Instrument Quality - Hiquality 

FREDERIC L. TOMLINSON CO. 
Western Representative -1113 Wall St., Los Angeles, Cal. 

447 Pacific Bldg., San Francisco, Cal. 

THE HARTFORD INSTRUMENT CO., Inc. 
308 Pearl St., Hartford, Conn. 

BLACK B U R N 
GROUND CLAMP 

FOR RADIO CIRCUITS 
TYPE No. A -1 CLAMP 

Adjustable to any size of 

4L Fti 
pipe. Can be attached in 
one minute. No pipe clean- 
ing necessary. Screw bores 
through rust and scale. No 
detachable parts to lose. 
Assembled with shoe for 
lead pipe. Not the cheap- 
est but worth more to 10 
million users. Heavier 
types made for lighting 
circuits. 

Samples and prices to dealers. 

Blackburn Specialty Co. 
1966 EAST 66th ST. CLEVELAND OHIO 

FOLLOW IT ! 
Don't miss a single issue of 
"RADIO" for the next six 
months. Each issue will con- 
tain something new on the 

SUPER -HETERODYNE 

Tell them that you saw it in RADIO 

Continued from page 48 

At 3CCII, Emigsville, Pa. 
laal, (labf), (labl), (lacr), (ladi), (lafa), 

(daft), (lags), laiv, (lakz), (lami), (lanr), 
(laow), (lapm), (lapw), (lare), (laur), lavq, 
(laxk), (lazr), lbbk, (lbel), lbgt, (lbhm), 
(lbho), (lbie), (lbnk), (lbnl), (lbtt), (lbym), 
(lbzp), (lcax), (lcaz), (lcbh), (lcbj), lccw, 
legv, lcit, (lcgr), (lcpo), temp, (lcnp), 
(lcoe), (lctp) (lctw), (ldf), (1d1), (ldz), 
(lfd), (lfm), (lga), (ihn), (lij), lnt, 1pp, 
1pb, 1pl, (Ion), lrb, (lrr), lsn, (lva), (lvu), 
lwd, ixam, lxz, lxu, lxav, lyd, lzx, (2aay), 
(2a1), (2acs), (2adu), (2agc), (2ajf), (2apy), 
(2aqb), (2arb), 2baw, (2bqh), (2bs1), (2bts), 
(2bue), (2buy), 2cee, (2cfa), (2cfw), (2chb), 
(2chz), (2cjr), (2cjx), (2cmu), 2cpx, (2cty), 
(2cue), (2cwj), (2cwp), (2kf), (2ry), 4ag, 
(4af), 4ba, 4bx, 4bz, (4aq), 4er, Oft, 4fz, 4gv, 
(4hw), (4io), 4iz, (4jm), 4jr, (411), 411, 41r, 
41y, 4my, (4oa), (4og), (4pv), 4qw, (4rf), 4rg, 
(4rr), 4sh, (4si), 4su, (uz), 4xc, 5aac, 5ac, 
5abn, 5adv, 5aeo, 5afh, 5agd, 5aht, (5aic), 
5aí1, 5air, (5aiu), 5ajb, 5akn, 5aly, (5aom), 
5aov, (5be), 5cn, 5dw, 5ek, 5ft, 5gm, (5gj), 
(5io), (5jb), 5j1: (5ka), 51r, 5mn, (5nw), 
(5ph), 5oh, 5q1, 5rg, 5rh, 5rq, 5sg, 5uk, 5ux, 
5vm, 5vv, 5wi, (5xa), 5xbh, (5zav), 5za, 5zb, 
6aao, 6abt, 6adt, 6age, 6agk, 6ame, 6anw, barb, 
6avr, 6bc1, 6bur, 6cbu, 6cee, 6cef, 6cgs, 6cgw, 
6cix, 6cmu, 6cnc, 6cor, (6gt), 6kj, 61v, 6p1, Ern, 
6tu, 6xn, 6xad, 6xbc, 6zcd, 6zp, 7adg, 7akk, 
7bj, 7co, (7dz), 7em, 7fo, 7ge, 7gq, 7gw, 7ih, 
7iw, 71y, 71h, 7mp, 7no, 7zu, 8aaf, 8abs, (8ago), 
8agw, 8aig, 8aih, 8alw, Sanb, 8aok, 8apt, 8aqm, 
8aru, 8avf, (8awj), (8baj), (8bbh), (8bcf), 
8bcp, (8bff), (8bge fone), (8bk), (Bbky), 
(8blu), (8bnc), (8boe), 8bop, 8boq, (8boy), 
8bqy, (8byn), 8bzy, (8cc), 8cci, (8cln), 8cmy, 
(8con), (8aru), (8cuk), (8cwh), (8ew1), (8cyi), 
(8dbm), (8ddy), (8dff), (8dfo), (8dga), 
(8dgc), 8dgp, (8dhq), (8djr), (8dki), 8dmc, 
(8dmx), (8dnf), (Sdpo), (8dt1), 8ic, (8jb), 
(8kc), (8nd), 8qb, 8sr, 8uh, 8vy, (Swb), 
(8xan), (8xbc), (8zu), 9aaq, 9abl,-9abp, (9acs), 
9cax, 9ada, (9adg), (9aec), 9aed, 9aem, 9aep, 
(9agb), 9ag1, 9ago, (9agz), (9aic), (9aim), 
9aiu, 9ajv, 9ake, 9amz, (9apu), (9agd), 9aqt, 
9arp, (9arr), (9ash), (9as1), 9asw, 9ato, 9atr, 
9aue, 9auu, 9ayj, 9ayk, (9ayx), 9aza, 9azj, 
9azr, 9hbg, 9heb, 9hhd, (9bhw), (9bij), 9bio, 
9bjk, 9bkf, (9bkr), (9blg), (9bly), 9bnu, 9bof, 
9bpv, (9bre), 9bsg, 9bsp, 9bun, (9bva), 9bvz, 
(9bwo), 9hzi, 9caa, (9cah), 9ccg, 9ccj, 9ccw, 
(9cdb). 9cdc, 9cdv, Peel, (9cfk), (9cgh), 9cho, 
(9cjh), 9cka, (9ckb), 9ckh, 9cko, (9clz), 
(9cm), (genre), 9cmd, (9eme), (9cmn), 9co, 
Scow, 9csa, (9etg), 9ctr, (9cui), 9cvo, 9evs, 
9cvo, (9cxi), 9cxp, 9cyb, 9cyp, 9cyw dalite, 
(9czq), 9dbm, 9dcj, 9dcp, 9ddc, 9dfq, (9dhr), 
9dja, 9dkk, (9dli), 9dlm, 9dma, 9dml, 9dmw, 
(9dnf), (9dnp), (9dp), 9dr, (9dsv), (9dub), 
9dvh, 9dwa, 9dwn, 9dwq, 9dxc, (9dxk), 9dxl, 
9dxu, 9dyr, 9dyn, 9dyr, (9dzn), 9dzy, Peak, 
9eb, (9ebh), (9ecb), 9edo, 9efu, (9eg), 9eev, 
9ehn, 9ehy, Pei, (9eji), 9ejy, 9eky, 9elb, 9eld, 
9eli, 9eqa, (Pep), 9er, 9es, 9hy, (9hm), 91b, 
(91e), (91z), 9mc, (9m1), 9rc, (9tm), (gym), 
9xn, 9xbd, 9zg, 9xax qra ?. 

Can. -2da, 2dn, 3hp, (3oh), 3nr, 3wc, 3ws, 
3yv, 3zt. Complete log on above, crds on re- 
quest. Would appreciate qs1 my sigs over 1000 
miles. 

At 6ATN, Fallon, Nev. 
lcpf, 4iu, 4jr, 5be, (5ht), 5na, 5rg, 5za, 5zh, 

(5aiu), Saja, 5ajj, (61)q), (6co), (6fc), (6fm), 
(6fy), (6hs), (6pe), (6qj), (6rv), (6ux), (6zh), 
(6aan), (6adt), (6afy), (6aib), (óaik), (6aju), 
(6akz), (6aph), (6aoh), (6aos), (6auu), (6bad), 
(6biq), (6brf), (6bur), (6buy), (6cay), (6cbw), 
(6ccq), (6cdg), (6ccy), (6cdn), (6cdv), (6cfm), 
(6cgd), (6ckf), (6ckr), (6clz), (6cmd), (6cmr), 
(6cmv), (6cjv), (6zbu), (7ak), lad, lau, 7by, 
7co, 7df, (7di), (7dm), Teo, (7em), 7fr, 7gr, 
7gu, 7gw, (7ho), (71h), (7no), (7om), (7pz), 
(7qc), 7qd, (7qw), (7rc), (7rd), (7td), 7tq, 
7we, (7wh), (7wq), 7zh, 7zu, Tabu, 7acf, 7adf, 
7ael, 7afk, 7adi, (7aek). (7ajd), Talc, (7alk), 
Sfc. 8fm, Shu, (Svy), Sxg, Saih. Bard, Sbxx, 
8bzb, Scvg, 8dhq, 8djd, 9aj, 9bj, 9bk, 9dp, 9dx, 
9mc, 9wy, 9aaq, gaff, 9afm, 9aim, 9aiw, 9amm, 
Sand, 9asw, Saum, 9bdh, 9bez, 9bjk, 9bly, 9bri, 
9bun, (9bxa), (9caa), 9cbr, 9cga, (96u), 9ckj, 
9cly, (9eka), 9ejy, 9c1d, 9evm, 9czq, 9dbf, 9dgn, 
9dhg, 9dve, 9dwx. (9eam). 

Canadian- (5af), (5ak), (5ef), 5go, 4co, 
(4co). 

New Zealand: 4aa. 

By 6AAQ, 107 E. Buckthorn St., Inglewood, Cal. 
5adb, 5ado, 5aiu, 5ajb, 5aju, (5be), 5ce, 5dc, 

5go, 5ht, 5jg, 5j1, 51r, 5na, (5nw), 5qq, 5qy, 
5rd, 5rv, 5sc, 5xd, 5za, 5zav, 6ceu, others too 
numerous, 7adi, 7adm, (7afu), 7ag, 7agi, 7aj, 
7ajg, (7akh), 7akk, 7bj, 7co, 7ej, 7em, Ten, 7fd, 
7ft, (7gr), 7gu, 7ih, 7ij, 7iu, 7ke, 7mp, 7ob, 
lot, (7qc), (7qd), 7qu, 7rd, 7rp, Try, 7tq, 7tt, 
7wa, 7zd, 7zu, Sadk, 8apt, gab, 9aby, 9ahz, 
9alg, 9apf, 9ays, 9avu, 9axx, (9azg), 9bez, 9bcj, 
(9bop), 9bum, 9bvv, (9caa), 9cbm, 9chy, 9cjc, 
9ckr, 9ctq, 9cvo, (9cwj), 9dcp, 9dfh, 9dro, 9dte, 
9dun, (9dyr). 9mc, (9q1), 9rc. All crds an- 
swered. QSL's on my 5- watter appreciated. 
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By 6BIIH, Salt Lake City, Utah 
11g, lvi, 2bnu, 2cy, 2sj, (2wr), 3cm, 3gc, 

3ub ?, 4ab, 4dq, 4fu, (4fv), 4ix, 4uh, 4my, 4nx, 
5abu, 5ac, 5ado, 5ah, 5aim, 5aiy, 5ajj, (5ak), 
5alo, (51a), 51n, 51r, 5na, 5nk, 5qd, 5q1, 5rg, 
(6alc), 6aur, 6arc, (6agk), 6akw, 6adb, 6ahp, 
6aqm, haft, (6auu), 6alg, 6ao1, 6ahz, 6afc, 6aeh, 
6awt, (6aan), 6atv, 6abk, 6ahu, 6ajb, (6age), 
6aqd, 6avv, 6awq, 6ajh, Gams, 6anh, 6aps, 6avj, 
6agd, 6awe, (6adt), 6ano, 6apw, (6afc), 6aly, 
6ahx, 6aji, 6asv, 6atn, 6aur, 6bij, 6bjx, fibre, 
6bwd, 6bur, 6bqs, (6b1s), 6baz, 6bkb, 6baw, 
6bnt, 6bhp, 6bsg, 6bdt, 6bic, (6bkb), 6bbw, 
6b1q, 6buf, 6bqb, 6bbc, 6beg, 6bri, 6bvn, (6bqr), 
6bra, 6bql, 6bcz, 6bny, 6bqf, 6bon, 6cgo, 6cmt, 
6ceq, Cede, (6cdn), 6clr, 6cka, (6cfs), 6ckr, 
6cfz, 6cqe, 6ccu, 6cnm, 6ccy, 6cbw, 6cbd, 6cmi, 
6cgs, 6cms, 6cdg, 6chc, 6cng, 6cfm, 6cgg, 6cjv, 
6cix, 6cab, 6c1r, 6ckl, 6egw, 6ceu ?, 6cbb, 6cei, 
6c1x, 6cmu, 6cmo, 6ckh, 6chl, 6cqd, 6dd, 6eb, 
6mg, 61v, bhp, 6ih, 6zh, 6ei, 6ii, 6or, 6gt, 6tu, 
(61i), 6zp, bue, 6p1, 6nb, (6kn), 6tg, 6rd, 6fc, 
6zb, Eux, 6ja, 6bm, 6qj, 6bz, 6rb, fisc, 6rf, 6ea, 
6ff, (6tu), 6o1, (6fm), 7ald, 7aiz, 7ajk, Talk, 
7aby, (7ajt), 7agi, (7adg), 7adi: (7aci), 7ads, 
7aiw, 7acf, 7aiv, 7acm, 7agj, 7ajv, 7ahv, 7akh, 
7ais, 7ajd, (7ael), 7afk, 7afe, 7amu, 7agz, 7qu, 
(7fq), 7ih, (7fr), 7co, 7iy, Tif, Ike, 7sk, 7ks, 
7dz, 7ak, (7zf), 7fs, 7qc, 7vm, 7ws, (7ry), 7sn, 
7qd, 7ju, (7dd), 7zj, 7M, 7tq, 7iw, 7di, 7vn, 
7wp, 7qu, 7cf, 7qt, 7zw, 71k, 7ij, 7dr, 71g, 7mp, 
7sh, 7bj, 7gw, (7fq), 7gq, 7pz, 7hw, 7p1, (7ax), 
7ip, 8aq, 8cav, 8dae, 8dnb, 8es, (8dgp), 8yb, 
9aok, 9aom, 9acl, 9apf, 9auw, 9afm, 9apb, 9ach, 
9aok, (9amp), 9ajj, 9aec (9abc), 9aom, 9awv, 
9ayu, 9atl, 9and, (9bgy), 9bof, 9bkf, (9btt), 
9bbg, 9bre, 9beu, 9nxa, 9bpt, 9bhp, 9bgh, 9bdq, 
9bun, 9btf, 9bpy, 9bmq, 9bfi, 9bzi, (9cjy), 9cjm, 
9czm, 9cyw, 9cdv, (9czg), 9c1q, 9cht, (9cju), 
9cln, 9cdf, 9cyg, (9cdv), 9csy, 9dgr, 9doe, 9dyi, 
9dfn, 9cle, 9dun, 9dwx, 9dkq, 9dxr, 9dro, 9dbf, 
9dkd, 9dgi, 9dfh, 9dej, 9dud, 9ab, 9db, 9hm, 
985, 9ax, 9mi, 9gz, 9aj, 9fc, 9mi, 9ejn, 9eli, 
9ebt, 9eae, 9eak, 9eky, 9yau, wnp. Qrk my 
short wave sign with 68 watts to the plates? 

By 6CJD, P. O. Box 33, Merced, Calif. 

2caw, 2ce, 4da, 4dq, 4fs, 4ft, 4io, 4it, 5ado, 
5ahy, 5amd, 5az, 5be, 5bd, (6aaq), (6aan), 
6aao, 6abx, 6aci, 6acl, 6acr, 6adf, (6adh), 6ado, 
(6adt), (6adv), 6ae, 6aem, 6afo, 6age, 6ajh, 
6aji, 6aju, (6akw), 6am, 6amm, bang, (6anp), 
6apc, 6aps, Gap`v, 6aqd, 6asy, 6atn, 6aur, (6avv), 
bay, (6bbq), (6bbw), (6bds), (6cdn), (fiche), 
(6c1b), (6cmd), (6cng), (6dt), (6in), (6kt), 
(6qb), (6zh), es many others, 7acf, lad, 7adf, 
(7adg), (7adr), 7afe, lagt, Iah, 7ajd, 7ak, 
(7akh), 7akk, 7a1, 7ald, (7ali), lau, 7avh, Ica, 
(7cm), 7co, 7dc, (7ais), (71s), (7gi), (7tq), 
(7gq), Sala, Sago, Bak, 8cgj, Seas, 9aby, 9acc, 
9aby, 9atn, 9bbl, 9bbt, 9beu, 9bji, 9bjk, 9btl, 
(9caa), 9cld, 9cmc, 9cpu, 9cru, (9dwn), 9dro. 

Fones: 6asy, hazy, limp. 
Canadian: 3oh, 4ea, 4co, 4dg. 
Wud appreciate repte on my 10 watt cw sigs. 

All crds anserd. 

By 6EA, H. C. Seefred, 343 South Fremont Ave., 
Los Angeles, Calif. 

lfd, ifs, (labf), (lare), (lawe), lbsd, 
(2c1a), (2cwo), . (3bva), (3xaq), 4bz, (4io), 
(4xc), 5bx, 5ek, 51g, 5oq, (5ph), (5q1), 5rg, 
5vm, 5za, 5ado, 5aic, 5aiu, (5amo), 5amw, 5anf, 
5zav, 7bj, lem, ley, 7M, 7fq, 7fr, 7fs, (7gq), 
(7gp), (7gr), 7ih, 7io, 7ip, 7iw, 7je, 7ke, (71h), 
71n, 7mi, 7no, 70m, 7qc, 7qd, 7tq, 7vn, 7wm, 
7ws, 7zu, 7abb, 7acm, 7adg, 7adq, 7ads, 7ael, 
7afn, Tage, 7agr, 7ahv, 7ajq, 7akk, 7ald, 8er, 
8vy, (8zk), (8abs), 8acm, 8anm, (8bda), 8bfm, 
(8bxx), 8ctp, 9eq, 9gk, (9mc), 9ry, 9vk, 9zk, 
9amb, 9apf, 9ayu, 9azg, 9azr, 9beu, 9bjk, 9bly, 
9bmu, 9bpy, 9btl, (9bun), 9bun, 9bxq, 9caa, 
9cjy, 9cld, 9czg, 9day, 9dcw, 9ddp, 9dfh, 9dte, 
9dtj, 9dug, 9dyi, 9dyr, 9eae, 9eak, 9ekf, 9xba, 
9xax, kfz, kdef buzzer and c.w. 

Can. -4cb, 5go, 9bx. Would appreciate re- 
ports from distant points hearing my five -watt 
tube. 

At 8WY, Akron, Ohio 

lei, iml, (lqr), luj, (luo), (laal), laer, 
1aep, lags, (laie), lajg, (lanx), latj, laxz, 
(lbef), (abet), lb'gq, ibwj, (icaz), lcoe, (2at), 
2kx, (2sq), 2adc, 2aey, 2ayp, 2bco,. 2beo, 2cei, 
2cjj, (2cvf), (2cyq), Sii, 31y, 3rg, 3sh, (3ti), 
3zt, (3adq), 3adt, (3aeu), (3ale), 3aoy, 8apv, 
3atb, 8bdo, 3bms, (3ccx), (3cdk), (3cjn), 
(4bw), 4bz, 4eg, (4gv), 4hw, (4it), (41r), 
(4js), 411, 4og, (4pk), 4qw, 4rf, 5cg, 5cn, 5ht, 
5na, 5uk, 5vc, 5xa, 5za, 5zr, 5afh, (5aiu), 
5ajj, (5akn), (5anw), 6aao, 6adt, 6agk, (6ahp), 
6ahv, 6aja, 6xad, (7fq), 7iw, 7iy, 7xt, 7adg, 
7ahs, (9bk), 9db, (9eg), 9jf, 9vk, 9aal, 9aap, 
9agq, (9asr), (9bdb), 9bis, 9bmu, 9bsi, 9bye, 
(9caa), (9caj), 9cdo, 9cjh, 9cop, 9cui, 9cyd, 
(9djz), (9dlf), (9dpp), 9dro, 9ekf. 

Daylite: 2boi, 31e, (3buy), (4fz), 4sh, 9abl. 
Can -3gg, (3nj), Sud, 3wv, 3yv, 3ada, 4fz, 

5am. Hvy qrn during past month; also power 
leak sum nites. 

QUALITY 

HERE IS A 
WINNER 

SE -AR -DE 
AMPLIFYING 

TRANSFORMER 
Turn Ratio 4 -1 

20% louder signals with less 
distortion than any transformer 
on the market. 

Large ! But oh boy, you should 
send for copy of the amplification 
curve. 

Price $5.00 
R. MITCHELL CO. 
255 Atlantic Ave. Boston, Mass. 

EXPORT OFFICE 

44 Whitehall St. New York 

PACIFIC COAST OFFICE 

709 Mission St. San Francisco, Cal. 

Tell them that you saw it in RADIO 

PAIIO 'EPllU CTIN 

LOUD SPEAKER 
"The Musician of the Air" 

Presidential Conventions. 
The Republican Convention, Cleve- 

land, June 10. 

The Democratic Convention, New 
York, June 24. 

A Message to the Public 
The very next best thing to being 
actually present at these two events, 
of national and international import- 
ance, is to hear their ATLAS RE- 
PRODUCTION. Bringthese 
momentous proceedings and orations 
right into your home in all their 
original naturalness for the entertain- 
ment and instruction of your family 
and friends. Get all of these speeches, 
every word clearly inflected, in the full, 
undistorted tones of the speaker. Just 
as realistic as though you were actually 
there. Buy your Atlas NOW! 

Booklet "E" Upon Request. 

Complete $25 
Atlas Unit with phonograph 

coupling $13.50 

MULTIPLE ELECTRIC 
PRODUCTS COMPANY, Inc. 

Makers of 
Mono -TIME -LAG FUSES -Multiple 

2 Orange St. Newark, N. J. 
District Offices In 

Boston, Mass. Pittsburgh, Pa. 
Philadelphia, Pa. Detroit, Mich. 
Baltimore,Md. Chicago, Ill. 
Buffalo, N. Y. St. Louis, Mo. 
Rochester, N. Y. Denver, Colo. 

San Francisco, Cal. 
SOLE CANADIAN DISTRIBUTORS: 

Marconi Wireless Telegraph Company of 
Canada, Ltd., Montreal, Canada. 
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The Super -De Luxe Dial 
The Na -ald Super -De Luxe Dial is the crowning achievement of dial design and manufacture. 
It is a truly beautiful creation, which gives that final touch of dignity and attractiveness to 
the quality set. 
All Na -ald dials express beauty. They have generous knobs which fit fingers perfectly and 
help to tune. Graduations, placed on the bevel of Na -ald Dials, are even, and marked with 
a permanent, brilliant white. 
Na -ald dials are made of genuine Bakelite, with patented construction. They are trued with 
a diamond and provided with a generous -sized, positive -gripping set screw. No special screw- 
driver is required for setting. 
Na -ald Super -De Luxe (with large knob) $1.00 
Na -ald 3%-in. Dial .75 
Na -ald 3 -in. Dial 35c, or 3 for 1.00 
Na -ald 2 -in. Dial 35c, or 3 for 1.00 

The new rotogravure booklet, "What to Build" now packed with each Na -ald prod- 
uct. If your dealer's stock hasn't this, send cover of any Na -ald carton or 15e for it. 

ALDEN MANUFACTURING CO., Spri gfield, Mass. 
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The Signal Radio Table is not 
a makeshift, but a practical 
table designed by practical 
radio men, for radio set 
owners. 

The top has ample space, be- 
ing 20" wide by 36" long. 

The cabinet beneath has 
plenty of room for A & B 
Batteries, tools, extra equip- 
ment. A place for every-. 
thing. The compartment is 
12" high, with doors opening 
entire length. Made in Ma- 
hogany finish and Solid Oak. 

Atlanta 
Boston 

.A RADIO TABLE 
Built by Radio 

Engineer 

"Signal" Radio 
Table Top 
20 x 36 in. 

Height 30 in. 

Write for Illustrated Folder 
Factory and General Offices: 

1913 Broadway, 
Menominee, Mich. 

New York San Francisco 
Pittsburgh St. Louis 

Chicago 
Cleveland 

Minneapolis 
Montreal 
Toronto 

You'll find our local address in your Telephone Directory. 

Tell them that you saw it in RADIO 

RADIO WAVES 
Continued from page iq 

Theoretically, two radio stations 
should not be assigned wavelengths 
closer than 20,000 cycles in order that 
the upper band of one will not overlap 
the lower band of the other. In actual 
practice, however, it has been found 
that if two distant stations are separated 
by 10,000 cycles it is possible to tune in 
either at will without the overlapping 
of the bands producing interference. 
This is the basis of assignment of the 
Class B wavelengths at present. For 
instance, KSD, the longest wavelength 
broadcasting station, is operating on a 
frequency of 550,000 cycles (wave- 
length 546 meters) , KYW is using a 
frequency of 560,000 cycles (wave- 
length 536 meters), WOAW is using 
a frequency of 570,000 cycles (wave- 
length 526 meters) . At the other end 
of the band KGO is using 950,000 
cycles (wavelength 316 meters), while 
WGR, the next highest wavelength 
station, is using 940,000 cycles (wave- 
length 319 meters). The separation of 
stations in wavelength at the lower end 
of the Class B band is 3 meters, while 
at the upper end it is 10 meters. The 
separation in cycles is the same at either 
end, namely 10,000 cycles, or, as it is 

called, 10 kilocycles, 1000 cycles being 
called a kilocycle. 

Class B stations make use of wave- 
lengths between 300 and 546 meters, 
that is, frequencies between 1000 and 
550 kilocycles. Allowing 10 kilocycles 
for each station, this permits the simul- 
taneous operation of 46 Class B stations 
without interference. (This, of course, 
does not hold if the receiving set is close 
to a high -powered station, in which case 
the interference band is much broader, 
due to the characteristics of the receiving 
set. However, the writer has been able 
to receive without interference distant 
stations within 40 kilocycles of the local 
Class B stations which are less than five 
miles from him.) 

The accompanying table shows the 
assignment of Class B wavelengths ac- 
cording to the most recent information. 
As the demands for Class B wavelengths 
has exceeded the possible available non - 
interfering 10 kilocycle bands, it has 
been necessary to do two things : (1) 
assign two or more stations in the same 
locality to the same frequency, in which 
case they must divide the time, (2) to 
assign the same frequency to two sta- 
tions which do not divide time when 
one of the stations is located on the 
Pacific coast and the other is on the 
Atlantic. Thus we find WOO and 
WIP, Philadelphia, and KLX, Oak- 
land, California, using 590 kilocycles 
(509 meters) ; WEAF and WBA, New 
York, and KGW, Portland, Oregon, 
using 610 kilocycles (494 meters), 
etc. The frequency and wavelength 
assignments given in the table refer to 
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the carrier frequency. The side bands 
extend 5 kilocycles above and 5 kilo- 

cycles below the assigned frequency. 
One difficulty which has been met with 
in the assignment of wavelengths is 

that our wave meters and frequency 
standards have not been sufficiently ac- 

curate to place stations on assigned fre- 
quencies within the necessary limits of 
error. It is to satisfy the needs of 
greater accuracy that the Bureau of 
Standards has been conducting extensive 
research on standard frequencies and has 
undertaken a program of transmission 
of standard frequencies which will 
enable stations to accurately standardize 
their wave meters. 

ASSIGNMENT OF CLASS B 
FREQUENCIES 

(Frequency assignments are 10,000 
cycles apart.) 

Fre- Wave 
quency Length 
970 309 (WLW) (WSAI) Cincinnati 
960 312.5 
950 316 (KGO) Oakland, Calif. 
940 319 (WGR) Buffalo, N. Y. 
930 321.5 
920 326 (KDKA) East Pittsburgh, Pa. 
910 330 
900 334 
890 337 (WBZ) Springfield, Mass. 
880 341 
870 345 (WCBD) Zion, Ill. 
860 349 
850 353 
840 357 
832 360 All Class C. 
820 366 
810 370.5 (WGN) Chicago, Ill. 
800 375 
790 380 (WGY) Schenectady, N. Y. 

(WHAS) Troy, N. Y. 
780 385 (WOAI) San Antonio, Texas 
770 390 (WTAM) (WJAX) Cleveland, 

O. (WBAV) Columbus, O. 
760 395 (WFI) Philadelphia, Pa. 

(KHJ) Los Angeles, Calif. 
750 400 (WHAS) Louisville, Ky. 
740 4-05 (WJY) New York, N. Y. 

(WOR) Newark, N. J. 
730 410.5 (VVEAF) (WHB) Kansas City, 

Mo. 
720 417 (WLAG) (WBAH) Minne- 

apolis, Minn. 
710 423 (KPO) San Francisco, Calif. 
700 4-29 (WSB) (WGM) Atlanta, Ga. 
690 435 
680 441 
670 448 
660 455 

(WOS) Jefferson City, Mo. 
(WMAQ) Chicago, Ill. 
(KFOA) Seattle, Wash. 
(WJZ) New York City 

650 462 (WCAE) Pittsburgh, Pa. 
640 469 (WCAP) (WRC) Washington, 

D. C. (KFI) Los Angeles, Cal. 
630 476 (WBAP) Fort Worth, Texas 

(WFAA) Dallas, Texas 
620 484 (WOC) Davenport, Ia. 

(WHAA) Iowa City, Ia. 
610 4-92 (KGY) Portland, Ore. 

(WEAF) (WBAY) New York 
City. 

600 500 (VVMC) Memphis, Tenn. 
590 509 (KLX) Oakland, Cal. (WOO) 

(WIP) Philadelphia, Pa. 
580 517 (WCX) (WWJ) Detroit, Mich. 
570 526 (WOAW) Omaha, Neb. 
560 536 (KYW) Chicago, Ill. 
550 546 (KSD) St. Louis, Mo. 

Thesharp 
milling 
on the 
!aside 
holds the 
nut in a 
can't -slip 
grip. 

STEVENS 

intite 
WRENCHES 

f %Ï r uts 
Thousands of radio fans who are en- 

thusiastic users of Spintite Hex Nut 
Wrenches have been waiting eagerly for 
the Round Nut type. The wrench that 
works into the "tight" corners where 
pliers won't reach, enabling you to make 
quicker and better hook -ups. 

With these handy little tools, all 
your connections will now be as tight 
as if soldered. 

Set of 3 Spintites for $1 "00 
round nuts P 

Set of Spintites for Hex 
Nuts, 3 most popular sizes 
$1.00. 
Stevens Panel Cutters for mak- 
ing clean -cut holes. Sizes, j ", 
75c; 1 ", 85c; 1W, $1.00. 

Stevens Speedaloop Pliers for 
quickly bending perfect loop 
terminals $1.50 

At your Dealer's, or if he can't 
supply you, send his name and 

order direct from us. 
Write for Radio 

Tools Booklet. 

STEVENS & CO. 
Toolsmiths since 1899. 
71 Broadway, N. Y. 

Stevens -5PIER Tools 

i 

EISEMANN 
RADIO EQUIPMENT 

comprises 
Headsets, Variometers, Variocouplers, 
Condensers, Potentiometers, Detector, 
Resistance- Adapter, Radio and Audio 
Amplifier Units. A.F. Amplifying Trans- 
former, and ready drilled metal panels. 

Also, the new R F -2 Broadcast Receiver. 
Write for Prices and Descriptive Literature 

EISEMANN MAGNETO CORPORATION 

165 Broadway, New York 
Detroit Chicago San Francisco 

THE ULTIMATE IN RADIO RECEPTION 

R A D I O D Y N E 
NO LOOPS - NO AERIAL 

Ready for operation by grounding to a water pipe or radiator 
and throwing a few feet of wire on the floor. Uses any 
standard tubes -dry cell or storage battery. Extremely 
selective. Simple to operate ---only two controls. Wave- 
length from 200 to 700 meters. Write for Folder describing 
this (antennaless) receiver. 

WESTERN COIL & ELECTRICAL CO. 
311 Fifth Street Racine, Wis. 

Tell them that you saw it in RADIO 
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s.e 

"The only loud speaker that 
can hold my receiving set is the 

THOPJWHONI3 
TRADE MARK REO. u.S.PAT. OFFICE 

-says WM. G. SMITH 

High 
Power 
Model 
S-5 
$45.00 

Power 
that makes other loud 

speakers jump off the table 
merely makes the Thorophone 
produce greater volume. The 
Thorophone will take all you 
can give it and still reproduce 
voice and music so naturally 
that you'd think speaker or 
musician were right in the 
room. 
Until you have heard the 
Thorophone you have not 
learned how wonderful radio 
is. Whatever your receiving 
set, the Thorophone will 
make it sound better. It re- 
produces perfectly. The con- 
trolled mica diaphragm; the 
scientifically designed Thorite 
horn; the additional power 
from the 6 -volt storage bat- 
tery -these things make the 
Thorophone the ultimate loud 
speaker. 
For endless satisfaction, buy 
the Thorophone. 

Write for Booklet. 

Winkler- Reichmann Co. 
4801 S. MORGAN STREET 

CHICAGO, ILL. 
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.50 AT YOUR DEALER 

WALNART 
TUBE SOCKETS 

Adopted by leading radio 
set manufacturers. Depend- 
able in all circuits. 

Can be mounted on panel or 
base board (packed complete with 
mounting screws). 

Electrically Right 
Strongly Constructed 

(Non- breakable) 
Perfectly Insulated Thruout 

Fits Into Small Space 

Continental White Horn Fibre-the 
positive dielectric insulation is used 

in these sockets 

Ask to seethe Watnart Line of 
Quality Radi Products 

Send for illustrated folder complete line 

Jobbers -Dealers -Manufacturers 
Write for Discounts 

WALNART E IC MF'Q. CO 

I Dept. 209 1249 W. Van Buren St. 
CHICAGO 

1511 
Charger 

for all 

Automobile 
ana R The 

Sndara 
ado Batteries 

or 12 volt 
Charges (i obile bat - 

teries 
atom ht in 

the car. 
.Also 2 

peanut 
volt 6 tube'volt to 4 ttB" 
and 
radio batteries. 
Simple. 

Economi- 

cal. Cannot ha rra 

the battery 
and 

does not deal" 
be watched 
ere have it. 

Write F e 'VAL LEY 
LECTRa 

CO. 

literature 
Rialto Bldg., 

ciste. 
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FROST-RADIO 

140 REST value in a Two- 
Fone Plug ever of- 

fered. Holds fone cord 
tips under set -screw. 
Used with two pairs head 
(ones or one pair and 

Plug 60c 
loud speaker. Get it at 

g your dealer's. 

HERBERT H. FROST, Inc. 
New York CHICAGO Kansas City, Mo. 

Every Question 
ANSWERED 
for only $1 

At last you have under one cover 
a Complete Radio Handbook 

JUST OUT 
514 PAGES 

Compiled by 

HARRY F. DART, 
E.E. 

Formerly with the 
Western Electric 
Co., and U. S. 
Army Instructor 
of Radio. Tech- 
nically edited by 
F. H. Doane. 

40,000 ALREADY SOLD 

O more need you turn from book to 
1-1 book, hoping to find what you want. 
It is all here, in 514 pages crammed full 
of every possible radio detail. Written 
in plain language, by engineers for lay- 
men. Clears up the mysteries, tells you 
what you want to know. A complete in- 
dex puts everything within your reach 
in a few seconds. 

IT EXPLAINS: Electrical terms and 
circuits, antennas, batteries, genera- 
tors and motors, electron (vacuum) 
tubes, every receiving hook -up, radio 
and audio frequency amplification, 
broadcast and commercial transmit- 
ters and receivers, super- regeneration, 
codes, license rules. Many other fea- 
tures. 

Under one cover. Yes, it is all in 
one volume of 514 pages of clear type 
with hundreds of diagrams and illustra- 
tions. Takes the place of eleven or more 
specialized texts, each costing from two 
to ten times the dollar you pay for this 
single book. Belongs in every radio - 
equipped home, on every amateur's table. 
Send $1 to -day and get this 514 -page I.C.S. 
Radio Handbook -the biggest value in radio 
to -day. Money back if not satisfied. 

TEAR OUT HERE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8263, Scranton, Penna. 

I enclose One Dollar. Please send me -post- 
paid -the 514-Page I. C. S. Radio Handbook. 
It is understood that If I am not entirely 
satisfied I may return this book within five 
days and you will refund my money. 

r 

Name 

Address 
t_ 

Tell them that you saw it in RADIO 

THE INVISIBLE WIRE 
Continued front page az 

from which Martindell thought Kork 
had taken something. 

Kork left the cabin, and Martindell 
tested the apparatus. Darkness had 
fallen -whether the night had anything 
to do with the operation of the trans- 
mitting instruments Martindell was not 
certain -but he was quite aware that the 
transmitter failed to give the normal 
current to the aerial. The receiving in- 
struments were tested but they func- 
tioned almost as usual. 

"Say old man," said Martindell when 
Kork made his appearance about a half 
hour later. "Has the receiving set a 
separate aerial ?" 

"Yes, I believe it has, in fact I know 
it's a longer one." 

"Well,- Kork, old fellow," said Mar- 
tindell with a little enthusiasm, "I've 
got a pretty good idea what; is causing 
this trouble." 

"The same idea as the other men, 
namely that the aerial is grounded. 
You're right I think, for with the same 
aerial as the transmitter the receiver 
doesn't work very good, nevertheless 
you'll not find anything the matter with 
the antenna." 

"I'd like to see that aerial." 
"Tell it to the radio experts and 

they'll laugh. By the way, someone 
must have clubbed that monkey belong- 
ing to the crew. The old boy has a big 
cut over the eye. He was found on the 
boat deck quite unconscious. But he 
was brought to and went about some 
business of his own not more than a 

minute later." 
Martindell liked animals, but not all, 

especially a foolish looking monkey. 
"Sorry he got hurt," was his short 
answer. 

"Now to look in that drawer," 
thought Martindell after Kork retired. 
The examination brought forth nothing 
new. He decided to ask Kork Nt hat was 
so interesting in the drawer. 1\TOI, that 
he began thinking about the man his 

actions were not just right. Come to 
think about it, Kork had been mad that 
he was not made chief operator. Was it 
possible that Kork was the cause of all - 

"A very important message," inter- 
rupted the captain of the vessel entering 
the radio cabin without ceremony. "Get 
it to San Francisco immediately." 

"Sorry, sir," replied Martindell, "I 
cannot promise to do so." 
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"Why, is the apparatus out of order 
again ?" 

"Yes, sir." 
"Get that message off no matter what 

you have to do." 
"I'11 put up a temporary aerial," said 

Martindell, "as I think our difficulty is 

with the one we have." 
"Go ahead, I'll send a couple of men 

to help you." 
No sooner had one of the crew started 

to climb the steel mast in the center of 

the ship than a strange thing happened. 
Martindell watched the performance to 
a finish. Although he could not see all 
that happened he guessed correctly just 
what had been done. 

He gave orders to his helpers and 
asked them several questions. Soon 
Martindell had not only solved the mys- 

tery of the set but the cause of it. 

He awoke Kork somewhat earlier 
than usual after sending the captain's 
message without delay. "Just one ques- 

tion Mr. Kork," Martindell began, 

"what do you keep in that drawer that 
you don't want me to see." 

"You're a good fellow, Martindell, 
and I don't care if you do see it. What 
I keep in that drawer is the picture of a 

girl I hope to marry-when I get the job 
of chief radio operator on some ship. 

When the old man made you chief of 

this ship I felt pretty bad about it, and 

maybe I showed it in my actions." 

"Well, old man, I've found out what 
was causing all the trouble." 

"You have, what was it ?" 

"The monkey!" Martindell laughed. 
"The old boy always would climb up 

the center mast after dark and attach a 

wire from the aerial to the steel mast, 
which, even though painted, caused a 

fair ground in wet weather. He saw 
one of the crew do it on your first trip. 
I must have pressed the key tonight 
when he had the wire in his hand, with 
the result that he fell to the boat deck. 
The old fellow climbed up again though 
to make his connection complete. Guess 
he wouldn't have done so if he knew 
what caused his fall. When one of the 
crew started up the center mast the 
monkey was coming down with a stout 
wire in his hand." 

"Wouldn't that beat you?" 
"Yes," continued Martindell, "one of 

the crew told me the animal had once 
been whipped for climbing the masts. 
He continued to do his favorite stunt at 
night when no one could see him." 

"Being that we discovered the mystery 
of the radio set when radio engineers 
failed -I don't blame them -I guess 
you will be advanced to chief operator 
as I shall request that I be transferred 
to another ship." 

Announces a New Audio Frequency 
Transformer and New Variable 

Condensers 

FADA 
Audio 

Frequency 
Transformer 

No. 171 -A, $6.00 

FADA 
Variable 

Condensers 
No. 142 (15 plates 

.0003 mf), $3.00 
No. 144 (23 plates 

.0005 mf), $3.50 

IN KEEPING with its established policy of 
producing only the finest of radio apparatus, 

F. A. D. Andrea, Inc., announcer a new Audio 
Frequency Transformer suitable for all circuits, 
and particularly adapted to the audio stages of 
Neutrodyne receivers. 

A High average amplification over all audio 
frequencies is the outstanding accomplishment 
of this new FADA transformer. Encased in 
bakelite with nickeled binding posts, it looks 
twice its worth. Try FADA Audio Transform- 
ers in your receiver and know what uniform and 
distortionless amplification really means. 

-and now, new variable condensers 
The name FADA on a condenser means just 
one thing- condenser satisfaction. The new 
FADA condenser is made in two capacities - 
15- plate, capacity .0003 micro -farads, and 23- 
plate, .0005 micro -farads; and each the exact 
capacity at which it is rated. Radio frequency 
losses are reduced to a minimum by special rotor 
wiping contact brushes. A true "low- loss" 
condenser with an efficiency exceeding that of 
condensers selling at much higher prices. 

Dealers are now ready to supply FADA trans- 
formers and condensers. 

F. A. D. ANDREA, INC. 
1581 Jerome Avenue, New York 

11.3 ' 

NO[N7 [T U PP S 

.[wunur.sFADp 

öUó.ANDREA 

INC. 

Tell them that you saw it in RADIO 
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o'slOuGaze, at thestays -- 
The gentle calm of a bright starry night fills us with 
mystery. Little did we dream a while back that today, 
far and wide in the unknown, thousands of voices, 
hurled by electrical energy, are rushing at unheard -of 
speed through space to all points of the compass. 
A person here, a group there -in fact, in a million or 
more homes people are anxiously tuning in on their 
radios, groping in the air, hoping to catch the sound of 
a far -away station. Scarcely a sound, a slight turn, a 
faint noise, another adjustment and then clear and 
clearer come voices; a quartet is singing; so clear and 
distinct comes the soft gentle melody that the listeners 
close their eyes; the singers seem to be in the very room 
with them. 

If you desire clearer reception, greater volume and the 
elimination of howling and distortions, install Jefferson 
Transformers in your set. 

There's a Jefferson Transformer for every circuit. 
Write for amplification data and interesting descriptive 
literature. 

Jefferson Electric Mfg. Co. 
424 SO. GREEN STREET 
CHICAGO, ILL.1 

. uuWIuW11111nlnWülY 

This is the crystal 
the Radio world is 
talking about. We 
will exhibit at the 
Big Frisco Show in 
August b u t order 
now of your dealer. 

B -METAL REFINING} CO., 
Detroit, Mich. 

525 Woodward Ave., 12th Floor 

THE 
WORLD'S 

STANDARD 
LOUD 

SPEAKER 

T!4 OR 0 -RADIO TUBES -m.mt "0 
102-3-6-¢ -6v.. %4 AMP. DETECTOR. 
Fir erxwpFlRO SOCKET" *WORK 

UN Ar )v e1QCU,T -MAIL YOUR ODDER To 

HAYDEM SALES CO. 
JERSEY CITY- N.J. 

Ae our Icier or a 
MONTROSE VERNIER 

CONDENSER 
The condenser with genuine bake- 
lite end pieces. Has positive contact 
between the vernier plate and main 
shaft. Will get the results where 
others fail, guaranteed to give entire 
satisfaction. 
MONTROSE MANUFACTURING 

COMPANY 
1R7? Fulton St Rrnnkrn. N. V. 

Tall them that you saw it in RADIO 

RADIO IN AUTOMOBILE 
Continued from page rr 

each. The inductance switch should 
be of the two -blade type. 

The rotor is of cardboard, 23/4 in. in 
diameter by 1/8 in. long. Starting at 
each end, 25 turns are wound toward 
the center, of No. 26 S.C.C., which 
will leave sufficient space for a quarter - 
inch shaft. 

A variable condenser, of from 5 to 7 
plates capacity is placed in series in the 
antenna circuit. This will allow bridg- 
ing between taps, and will be ample 
capacity for the purpose. 

In designing the receiver for auto- 
mobile use, the wiring should be pre- 
ferably stranded lamp cord. While 
not making a pretty job, it will stand 
vibration much better than will hard - 
drawn copper. Making use of the WD- 
11 tubes, it is possible to design the set 
so that only one rheostat is used on 
three tubes, and it will also be found 
that a single 22 -volt B battery may be 
used for both detector and _ amplifier 
voltages. A single dry cell may be used 
for the fí battery -while naturally it 
will not last as long as would three 
cells in parallel, it will take care of the 
outfit nicely. 

The cabinet for holding the various 
parts of the receiver may be a standard 
card index cabinet which may be pur- 
chased at stationery stores at a reason- 
able price, and in a number of sizes. 
Such cabinets, which are dovetailed at 
the corners, and have hinged covers, 
make very neat containers. 

Inasmuch as such a receiver should 
be as compact as possible, the construc- 
tor will find it possible to take liberties 
in placing the various parts, which, 
while not standard practice, nor consis- 
tent with general shop workmanship, 
will be found effective in operation, and 
not detracting from the efficiency of such 
a set. The ingenious builder will also 
be able to devise a clamp by means of 
which the cabinet may be placed in a 
convenient operating position in the car, 
and at the same time readily removed 
from the machine when desired. 

The writer shows herewith a circuit 
diagram that may be utilized where 
space is a factor, which does away with 
the use of jacks in the amplifying cir- 
cuits, permitting the use of a single - 
blade switch to advance from successive 
stages. This is practical only where 
the voltage for detector and amplifiers 
is the same. It will be noted that the 
primary of the transformer is in shunt 
with the receivers on detector and first 
stage, but this is not a serious impedi- 
ment to the operation of the set and 
does away with the necessity of a plug 
and three jacks. 

On the 500 -watt radiophone stations, 
it will be found possible during the 
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daylight hours to operate a loud speaker 
in a closed car up to distances of 50 
miles, using two stages of amplification. 
At night the range will go up to con- 
siderable distances. 

"How To Build and Operate the Ultra - 
dyne", price fifty cents, has been published 
by the Phenix Radio Corporation, 3 -9 Beek- 
man St., New York City. The ultradyne 
differs from the super -heterodyne in that the 
beat note is produced by a modulator tube 
preceding the oscillator tube instead of by 

a detector tube following the oscillator. In 
the instrument described, the intermediate 
frequency amplified by special "Ultra - 
formers" is 81,081 cycles. Complete infor- 
mation is given for assembling, wiring and 
tuning six and eight -tube receivers. 

NO ANTENNA 
-- -Just the Ducon 

in a Lamp Socket 
screw the Du- 

S 
IMPLY Du- 
bilier Ducon in a lamp - 

socket - anywhere. Then 
connect the Ducon with 
your set. The stations come 
in strong and clear. No 
cumbrous outside antenna. 
Sharper tuning. Less static. 
Money back if unsatisfac- 
tory after five days' trial. 
Price $1.50. At all good 

dealers. 

Dubilier 
Radio 
40 -48 

New 

Condenser and 
Corporation 
West 4th St., 
York, N. Y. 

The New Melco Supreme Kit! 

MELCO - SUPREME -SET 
LONG I)I&TANCE RECEIVER 

FOUR MS DO THE YORK OF EIGFT 

TINES OE.i IIKAL STATIOS5 RELAXES STATIC [MOWN DISTANT StATH1ft, CO.N 4E,. TL7. 

(.; 
I íj 

., 

erAa AMSCO PRODUCTS, Inc. 
FAWRANO PHDQtG 

HE Melco Supreme Kit is ready 
I for you! Follow the detailed 

blue prints and book of instructions 
and you can build at much less than 
regular cost the p op u l a r Melco 
Supreme. Melco is accepted as the 

greatest and most consistent long 
distance receiver available. It is 
super -sensitive -has extreme selec- 
tivity-is exceptionally clear and 
tunes with the greatest of ease. 
Own a Melco Supreme - build it 
with the Melco Supreme Kit! 

Write for Complete Literature on Parts and Sets 

Kit 
Contains: 

1 Telos Variometer. 
1 Telos Vario- Transformer, 

stage, 
1 Telos Vario- Transformer, 

stage. 
3 4 -in. Amsco "Vernigrip" 

Bakelite Dials. 
2 Amsco Compensating 

Condensers. 

1st 

2nd 

1 By -pass .5 mfd. Condenser. 
1 Grid Leak and Holder. 
i Antenna Series Condenser. 
1 .005 mfd. Condenser. 
1 .00025 mfd. Condenser. 
1 100 -Ohm Tube Protective 

Resistance. 
Blue Prints and Book of 

Instructions. 

Every part laboratory tested 
and unqualifiedly guaranteed 

AMSCO PRODUCTS, INC. 
Broome and Lafayette Streets, New York, N. Y. 

CUT 
OUT 

STATIC 
and interference 

Don't put your set away for the summer 
on account of that troublesome interfering 
static that comes busting in every time you 
get some favorite station. 

You will be surprised at the ease with 
which you can 
ELIMINATE STATIC and INTERFERENCE 

Costs less than a dollar to equip any type 
of set, crystal, regenerative, reflex, neutro- 
dyne, and with practically any size of an- 
tenna. We are getting coast to coast stations 
any night on loud speaker without inter- 
ference. 

You can get the same results. 
Send stamped addressed envelope for fur- 

ther information. Write Today. 

CAMBRIDGE RADIO LABORATORY 
101 East Exchange St. Cambridge, Ill. 

Tell them that you saw it in RADIO 

Clear 
as they are Loud 

with acoustic properties 
resembling those of a rare 

old violin. 

MADERA 
CLEARSPEAKERS 

made from die -cast WOOD, 
an artificial wood, cast in 
steel dies under great 

pressure and heat. 

No More Jangle of Metal Horns 
But, rather, a pure, full, clear tone that gives radio a new 

delight. 
No. 804, above illustrated, 12 in. high with 10 in. bell, especi- 

ally suited to summer vacation use, because compact, sturdy, 
almost. unbreakable Sent postpaid for only 

Larger sizes at correspondingly low 
prices. 

When you write for circulars, give name and address of 
dealer you wish to favor. 

American Art Mache Co. 
357 W. Austin Ave., Chicago, Illinois 

1 500 
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and listen 
to the 
difference! 

GREAT VOLUME. PERFECT REPRODUCTION 

2000 OHMS 
16000 TURNS 

3200 OHMS 
20500 TURNS 

Wise Listeners 
Use These Better Phones 

T -B -H Phones are the best. They will not rattle or distort 
even on two stages of amplification. 

If your dealer does not carry them, order direct from us. Send 
no money, just pay the Postman when he delivers them. 

We pay the postage. 
Write for Circular Giving Your Dealer's Name 

Distributed by 
Donaldson Radio Company 

Kansas City, Mo. 
Rumsey Electric Company 

Philadelphia, Pa. 
V. R. & A. C. Johns 

Auckland, New Zealand 

The T. B. H. CORPORATION 
DANSVILLE, N. Y. 

80N THE AIR With Two Tubes 
a ,g' 

i 

1/4,...., 4 
auU11111111110 

1/2 HOURS 

at all 
00041 
l r'alPrS. 

UNCLE SAMTUNINGCOIL 
Does the Trick 

This is a calibration of a set sub - 
mitted to a committee of engineers in 
Philadelphia. Ask your dealer or send 
us a stamped envelope -self addressed 
-for wiring diagram and panel lay- 

out of this set. 

UNCLE SAM ELECTRIC CO. 
PLAINFIELD, NEW JERSEY, 

DO YOU OWN A SET OF 

EBY 
ENGRAVED 
Binding Posts 

They excel in quality. 
You can't lose the 

parts. 

Demand genuine EBYS from your dealer. 

The H. H. Eby Mfg. Co., Phila., Pa. 

A BUFFALO RADIO FAN GETS 
LONDON WITH 
THE HELP OF A 

Mr. E. C. Lewis on March 18th, 
heard Mr. Marconi's voice on a Model 
10 Atwater Kent Machine. He said it 
would have been 
impossible without 
a KIC -O Battery. 
Improve your set 
with a KIC -O. 
Our guarantee 
protects you. 

GUARANTEE 
Your money back on any 
KILO Battery if not satis- 
fied within 30 days' trial. 
«'rite for full information 
on "A" and "B" Batteries. 

Volts 
Price, 
Plain 

With 
Panels 

22 8 5.50 

32 7.25 $11.75 

48 9.50 14.00 

68 12.50 17.00 

100 17.50 22.50 

145 23.50 28.50 

Unmounted Rectifier $1.00 
Mounted Rectifier.. $2.50 

KIMLEY ELECTRIC COMPANY, Inc. 
2661 MAIN STREET BUFFALO, N. Y. 

100 VOLT TYPE 

MAKE MONEY 
Our subscription agents are 
making big money. Solicit 
subscriptions to "RADIO." 
We pay an unusually high 
commission for getting this 
business. 
Write today for full details 
of this profitable plan_ 
"RADIO " - - San Francisco 

Tell them that you saw it in RADIO 

SUPPLYING THE OBVIOUS 
Continued from page 16 

plain that he already knew the rest of 
the circuit. That if he were not suited 
with his A battery polarity one way, he 
most surely would by reversing it. The 
question of the rheostat was a serious 
one but he was allowed to decide upon 
the nature of the same after consulting 
the specifications published by his tube 
manufacturer relative to A battery 
voltage. 

There is no need to prolong examples 
of the type enumerated. In future let 
us go over our circuits carefully or study 
the text diligently with a view to under- 
standing the main functions. If we 
have progressed far enough in radio to 
understand an elemental circuit we may 
be sure that we have intelligence enough 
to supply most of the "obvious omis- 
sions" occurring in current literature. 
Of course there may be at times some 
really important omission. If one has 
no well informed local adviser who can 
supply the missing link, one can rest 
assured that authors will gladly try to 
be further helpful if addressed by letter, 
and one should take the precaution in 
writing for this data to make the letter 
short and snappy, have it legible, pre- 
ferably typewritten -and a sheet of sta- 
tionery and self addressed envelope 
should invariably accompany the ques- 
tionnaire. 

One's imagination is stimulated as to 
the condition of the mails following 
contributions such as the super- regenera- 
tive and regenerative amplification of 
Armstrong, Hazeltine's neutrodyne, 
Dows' C. W. Manual, Valentine's radio 
telephony, DeForest's reflex, Grimes' 
duplex, and the "jiggers" of Tom, Dick 
and Harry relative to the bastard cir- 
cuits which are appearing u n d e r 
cognomens of most fearful and wonder- 
ful consonant supply. The last word 
has not been said yet, in some of the 
really really popular radio problems, and 
we may look for a very healthy literature 
in the future, richer by far in practical 
points than that of the past. May it 
not be suggested that we keep in mind 
the foregoing in order that we may do 
ourselves justice? 

ELECTRAD LEAD -IN Fits right under closed window. Can 
IA bent to fit ledges. Covered with fireproof insulating material, pre- 

venting grounding of circuits on 
wet window sills. Takes place or ungainly porcelet, tubes and 

holes in the window sash. At 
your dealers'. or order direct. 

ELECTRAD, hic. Dept. E 
42g Rrn- r1..... Maw York 

CRESCENT LAVITE RESISTANCES 
p -ï. ' Absolutely Non -inductive 

Ò 0 
48,000 r 

50,000 

12,O0 

l 

100,000 

Special Resistance to Order 
Used in the New Cockaday Circuit. Dealers write for discount 
CRESCENT RADIO SUPPLY CO..3 Liberty St. Jamaica.N.Y. 
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DISTANCE! The Only 
Authorized Cockaday Coil 
Gets distant stations easily 'and ]clearly. Hundreds 
have substituted this quality coil for those of inferior 
make, and are amazed at the improved reception, selec- 

tivity and general D -X results! 

Y. M. C. A. Secretary, Wilmerding, Pa., says: "We've 
been getting KHJ in Los Angeles on three tubes 
(WD -11) but since installing your ¡coils we now get 
KHJ on the detector alone, a,distance of 2300 miles, 

and much clearer. 

The Authorized Cockaday Coil is made in strict accord- 
ance with specifications of Laurence M. 'Cockaday, in- 
ventor of the famous Cockaday Four Circuit Tuner. 
Wound on hard rubber tubing, y in. wall, with No. 18 

D. S. C. copper wire which insures selectivity, greater 
volume, sharp tuning and maximum sensitivity. Guar- 
anteed. 

At your dealers, otherwise sent purchase price and you 
will be supplied postpaid. 

$5.50 
Approved by 

te1/42,sta 

PRECISION COIL CO., Inc. 
209 C Centre Street \ New York 

Up to the 
Progress of Radio 
Material and workmanship equal to the 
most exacting requirements of the latest 
circuits. 

FORSuper -heterodyne, Superdyne, in- 
verse Duplex, Four Circuit Tuner. 

USEVernier Cap ..00057 Mfd. (24 Plate) 
or Plain Cap...00055 Mfd. (23 Plate) 

Condensers of recommended capacity for 
all known circuits are also carried in stock 
by leading radio retailers. 

END PLATES OF CELORON 

BE SURE OF QUALITY-- - 

Buy U.S. TOOL CONDENSERS 
100% GUARANTEED 

Write for Booklet. 

U. S. TOOL COMPANY, Inc. 
114 Mechanic St., Newark, N. J. 

Coast Representatives: 
THE SPECTOR COMPANY 

Rialto Bldg., San Francisco, Cal. 
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Send for our Radio Map 
Enclose 10c and let us send you 
the Bakelite Radio Map. I t lists 
the call letters, wave length and 
location of every broadcasting 
station in the world. Address 
Map Department. 

BAKELITE 
Condensite 
&DMANOL 
are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 

BAKELITE 
CORPORATION 

DeForest 
and Bakelite 

Bakelite is standard insulation on 

all DeForest Radiophones - from 

panels to transformer covers. The 
effective protection afforded by 
Bakelite is a strong factor in the 
success of these well known radio 
sets. 

Good insulation must have me- 

chanical strength and rigidity, 
chemical inertness, heat and water 
as well as electrical resistance and, 
last but not least, durability. 
Bakelite possesses all these char- 
acteristics in a very high degree. 

The fact that practically every 
radio manufacturer uses Bakelite 
is an excellent endorsement of its 
value for radio insulation. 

Write for a copy of 
our Radio Booklet S 

BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 

Chicago Office: 636 West 22d Street 

THE MATERIAL OF A THOUSAND USES 

DO YOU LISTEN TO 

KPO - - KLX - - KGO 
KHJ--KFI-- KGW? 

If so -you need 
"Broadcast Program" 

containing complete detailed 
programs for these stations. 

Issued Weekly by the 
Publishers of "RADIO" 

Write for Free Sample Copy. 

Tell them that you saw it in RADIO 

DEALERS, FANS, 
ATTENTION ! 

THE GENERAL RADIO Co. make the highest quality 
functioning super heterodyne apparatus. 

A super heterodyne must give perfect radio operation, 
otherwise it is junk -and most super heterodyne kits, 
etc., on the market are nothing but junk. 

Use General Radio Apparatus and make a real super 
heterodyne -if your dealer does not carry this quality 
radio material, THE APPLIANCE RADIO CO., 
1441 Broadway, New York City, will supply you at low 
cost. 

The Jaynxon Gr -r pick up transformer goo meters is 
made especially for the General Radio Co. super heter- 
odyne radio frequency transformers. The Jaynxon 
Gr -i is the very heart of any super heterodyne. To 
be used in conjunction with the three intermediate RF 
transformers. None Better. List $5.00. 

www.americanradiohistory.com

www.americanradiohistory.com


60 

FLERON 
Radio Specialties 

THE VERNIER ADJ dSTER 
The best adjuster on the market. 

Spring holds head away from dial when not is use. With slight adjustment spring 
can be made to hold head against dial if desired. Patented. 45c. 

THE PORCELAIN INSULATORS 
Lowest power losses in the antenna. 

Dielectric absorption reduced to mini- 
mum because of very low phase differ- 
ence of Fleron Porcelain. Very tough 
body. Solid Black Glaze. Seven sizes, 
20c. to $1.00. Each insulator in a sep- 
arate carton. 

THE PORCELAIN SOCKETS 
Very carefully made. Brass parts 

nickeled. Black Glaze. Two sizes. Stand- 
ard Bulbs and U. V. 199. 

Each socket in a carton. 35c. each. 

THE PHONO ADAPTER 
Fits through the hole of the receiver 

cap and then slides on the phonograph 
tone arm. Fits Victor, Columbia, and 
others. Works perfectly. Only 35c. ea. 

'.i.riri,1414i.,,ytl .p; 4. 

THE STAND -OFF INSULATOR 
Fills the much -needed requirement for 

a good, strong looking and praticai stand- 
off insulator. Meets every requirement of 
the Board of Fire Underwriters. $1.25 
each. For Sale by all Good 

Jobbers and Dealers 
M. M. Fleron & Son, Inc. 

110 North Broad St., Trenton, N. J., U.S.A. 

Kqit11 

u 
A 

"REFLEX SPECIAL" 
QUICK CONTACT 

RECTIFIER 
GUARANTEED 

The Acme Apparatus Co. saya ''prevent dis- 
tortion and howling by using a BROWNLIE 

CRYSTAL in REFLEX SETS." 
Order From Your Dealer or Direct 
ROLAND BROWNLIE & CO. 

24 Saunders Street, Medford, Masa. 

e` 

Write for New 
Bulletin 

Just off the presa. Contains infor- mation on battery maintenance, station calls and wiring diagrams for basement installation of bat- teries. 

F -F Battery Chargers 
charge a battery for about a nickel. Simple and durable. Type AB charges 2, 4 or 6 -volt "A" or auto battery, and "B" batteries up to 
120 volts at one time. Type 6 charges Radio "A" and auto bat- teries. 

Write for 

Bulletin, 

complete 

information 

and 

prices. 

THE FRANCE MANUFACTURING 
COMPANY 

10433 Berea Road, Cleveland, Ohio 
London Office: -24 Maddox Street 
Melbourne, Australia, P.O. Box 1727 

A Pleasant Surprise Awaits the User of 
the A.C.H. Sharp Turner Dials 

Why the A.C.H. is different 
3 in. DIAL mo 4CJL a 156 -t0 -1 ) J 
4 in. DIAL sA4sii (2154o -1 

Will improve any receiving set, making 
difficult tuning easy 

Money Back Guarantee 
Price 3 -inch size..$2.50 Price 4 -inch size ..$5.00 
Regular fitting 6,(e shaft Y1, and 84....5c each extra 

Extra Advantage of the A. C. H. 
1. Can be attached or removed from any instru- 

ment. 
2. Rough tuning same as any dial. 
3. Movement so fine that the eye cannot detect 

but the ear can. 
4. Automatically locks instrument so no jar can 

disturb it. 
5. Dial grounded reducing the body capacity to a 

minimum. 
6. Special dial 2 graduations where ordinarily one. 

Mail Orders sent Prepaid in U. S. A. 

A. C. HAYDEN RADIO & RESEARCH CO. 
BROCKTON, MASS., U. S. A. 

Write for complete illustrated FREE Catalog of 

PARAGON 
Reg. U. S. Pat. Off. 

RADIO PRODUCTS 
Adams -Morgan Co., 2 Alvin PI., 

Upper Montclair, N. J. 
Pacific Coast Representative -Paul Sutcliffe, 
Rm. 400, San Fernando Bldg., Los Angeles 

Tell them that you saw it in RADIO 
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HANDLING PANELS 

Continued from page 18 

remove the mounting screws, placing the 
screws next to their respective instru- 
ments so there won't be a mix -up. 

Insert the countersinking tool in the 
auger brace and start at one end of the 
panel. Countersink all holes where 
flat -head screws are used which would 
project above the surface of the panel 
otherwise. Try the "fit" of each screw 
before countersinking too deep and do 
this job with a slow motion, endeavor- 
ing to maintain the brace straight up 
and down so the countersinking will be 
even. The tool is made so that it fits 
the angle at which the heads of all 
mounting screws are cut. This holds 
true for wood screws as well, and the 
holes for the brass or nickel -plated wood 
screws are also countersunk so they fit 
accurately. 

During these stages of the "game," 
we must be very careful not to allow 
our drill to slip, and it is the purpose 
of the deep punch mark to start the drill 
on the right track. Neither must we 
allow screwdriver or countersink to get 
out of place for fear of damaging the 
panel's appearance. 

If there is to be a baseboard or sub - 
panel, these should be fastened to the 
main panel first. Then start with the 
instruments in any convenient order, 
using pliers and screwdriver to tighten 
up the mounting securely. If a certain 
condenser does not seem to lie flush 
with the panel, do not force the third 
bushing up against the panel with a few 
vigorous strokes of the screwdriver, but 
insert a washer to bridge the gap. This 
relieves the panel of undue strain and 
bending. Similarly, if you have failed 
to get a certain hole in the right place, 
don't merely force the screw through 
willy -nilly, but drill a little larger hole. 
And if the 5 /16th -in. hole for the con- 
denser and other 1/4 -in. shafts seems a 
bit tight or to rub against the side of the 
shaft, get a round file (rat -tail file) and 
remove a little of the panel to allow 
freedom at the point of binding. 

A good job of soldering is also req- 
uisite, but this art is fairly well known 
already and sufficient directions usually 
appear in the constructional advice. Do 
not allow a hot soldering iron to rest 
against or come too close to the panel, 
nor try to solder bus -bar directly to the 
screw -head of a large binding post 
already tightly fastened to the panel. 
The conductive properties of the post 
will dissipate the heat rapidly to the 
panel and result in a poor joint. It is 
far better to use a soldering lug which 
can be soldered to the end of the con- 
necting wire before the lug is fastened 
to the post. Less solder, less heat and 
less time and patience are lost then. 

Fig. 4 illustrates most of the small 
tools needed in panel work, and also 
shows the side -cutting pliers used in bus- 
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bar wiring. This pair of pliers may be 

replaced by a pair of electrician's "flats" 
and a pair of "cutters" with more ease 

of handling. The knife is useful in 

cleaning the ends of connecting wires or 
for cutting off lengths of cotton insula- 
tion. The cutters are very handy for 
clipping off lengths of bus -bar and 
spaghetti, although the use of the latter 
is being more and more frowned upon. 

Those of us who do take the pains 
necessary to the construction of a dura- 
ble and handsome receiver are rewarded 
by the workmanlike product which we 
have completed. The feeling of a "good 
job well done" is followed by a wealth 
of satisfaction when the weak DX sig- 
nals are successfully amplified, when we 
can touch our hands at will upon the 
panel on a damp and muggy day without 
hearing the faintest click, when we 
know that every possibility of leakage 
or loss, whether by actual conduction 
through the panel insulation or by con- 
denser effect is prevented day in and 
day out by the panel which we have 
chosen for our radio receiver. 

$3.00 

and 
Worth 

It 

TRADE MARK 

Super- Vernier 
RHEOSTAT 
In a class by itself 

" MICROSTAT" really does what you thought 

yours would do. Gives Micro Vernier filament con- 

trol instantaneously. Handles any tube off any 

battery. Capacity 3 amp. Does not get noisy. 

Stays put. The real essentials of a 100% rheostat. 

Designed and built for those who know quality. 

You will ultimately come to the MICROSTAT. 

Its principle of operation is new. Two windings in 

parallel. One 6 ohms -other 40 ohms, on which we 

effect our Vernier control. Absolutely noiseless. 

A smooth, positive action. Bakelite moulded base. 

Silver etched dial. A real job. Install a MICRO - 

STAT in your next "hook -up." You'll discover 

the reason why MICROSTAT makes poor sets 

function well. Send for Free Bulletin No. 92. 

ASK YOUR DEALER FOR MICROSTAT 

prpmirr Elprtrir pompany 
3813 RAVENSWOOD AVE. CHICAGO 

À::ì2 

SAE R 

I 
EVERY STANDARD TUBE 

' 
L /M/NATES RHEOSTATS 

EXPELS 

vó nE epos " Ali TUBE TROUBLES 

RADIALL COMPANY - ` Y1 

654 GRAND AVE., NEW HAVEN, CONN.Y1 tó MOu.r C. YF. 
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Actual Size 

Around the World! 
A New Zealand amateur got Alabama (10,000 miles) 
on one Myers Tube -heard the signals and message 
perfectly. Certified by Radio News. 
This remarkable performance indicates that there is 

no limit to long- distance reception with Myers Tubes 
because their design is right. 

Myers gybes 
Practically Unbreakable, add to the efficiency of any 
set by cutting out noise, tube hiss and interference. 
Two types: Dry Battery and Universal (for storage 
battery). Write for free circuit diagrams. 
Insist on the New Improved Myers Tubes -at reli- 
able dealers -otherwise send purchase price and be 
supplied postpaid. 

Each, complete with 

clips ready to mount 
on your set: no sock- 
ets or other equip- 
ment necessary. 

E. 
B. Ilyweirms o.70L td. 

adth bes 
240 Craig St. W., 
Montreal, Canada 

Mail This Coupon To Us! 
Every Issue of "RADIO" for the next six months will con- 

tain a valuable constructional article on the new SUPER- 
HETERODYNE. These articles will cost us hundreds of 

dollars but you can get the entire series for only one dollar. 
Write your name and address below, attach $1.00 to this 
coupon and mail to us. News -stand copies of "RADIO" 
will be mighty scarce. Protect yourself against missing a 

single issue by subscribing today. 

Name 

Address 

FRESHMAN 
VERNIER DIAL 

A Bakelite dial with 
Vernier adjustment. A 
small rubber tired wheel 
through the slot in the 
dial permits you to set 
the dial to the exact 
point and obtain the 
same dial setting every 
time. Just the thing 
for Neutrodyne. Poly - 
dyne and Super-Hetero- 
dyne. 
Price, 3 in. $1.00 
Price, 4 in. $1.59 
At your dealer's, 
otherwise send pur- 
chase price and you 
will be supplied 
postpaid. 

Ask your dealer or write direct for free diagrams of 
Neutrodyne, Polydyne and Super- Heterodyne 
Circuits. 

- -has. 
Freshman o. inc. 

eadto Condenser .droductt 
106 Seventh Ave., New York City 

Tell them that you saw it in RADIO 

Heath Radiant Condensers 
PERMANENTLY FLAT PLATES 

Micrometer -Adjusting 
Geared Vernier 

Jobbers and Dealers, Write 
Immediately for Proposition 

HEATH RADIO & ELEC. MFG. CO. 
208 First St., Newark, N. J. 

JONES ° 6 Color Cap" CONNECTORS 
Follow the Colors You Can't Go Wrong 

Radio fans, this 
is just what you 
have l o n g been 
looking for. An 
insulated plug 
connector p r o - 

tei, ,g Mutterlec as well as tubes. 
Remove your old binding posts and put in 

color caps -7 colors, 25c each. 
MANUFACTURED BY 

HOWARD B. JONES 
612 S. Canal Street Chicago, Ill. 

Western Distributors 
A. S. LINDSTROM, B. W. FRANK, 
111 New Montgom- 330 San Fernando 

ery Ave., Bldg., 
S A N FRANCISCO LOS ANGELES, Cal. 
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Earn1OO a Week 
in. RAiS 

Easy to 
Learn at Home 

$50 to $300 a week for fascinating 
easy work - wonderful future. 
Hundreds of big paying positions 
in this huge new industry 

SIN 

More Money forYOU in Radio 
THOUSANDS of Radio Experts are needed 

to design, repair, maintain, sell radio 
apparatus, to operate broadcasting stations, 

as ship and land operators, to go into business; 
to instruct, demonstrate, superintend and for 
scores of other big paying radio jobs. 

And now, you can easily become a Radio Expert. Studying at 
home in spare time, you can quickly qualify for a splendid Radio 
position. Astonishingly small cost. Famous radio instructors give 
you individual help by mail. Training GUARANTEED. . 

We HelpYou to Big -Pay 
Positions 

Hardly a week goes by without our receiving urgent calls for 
our graduates. "We need a competent Radio Engineer " -"We 
want men with executive ability m addition to radio knowledge 
to become our local managers " -"We require the .services of 
several resident demonstrators" -these are just a few small indi- 
cations of the great variety of opportunities open to our graduates 

FREE -Receiving Set 
and Special Parts 

Our course of practi- 
cal instruction includes 
not only several of our 
own special patented 
instruments, but in ad- 
dition we furnish mate- 
rial and diagrams for 
building receiving sets, 
and finally tlhs com- 
plete receiving set -all 
without additional cost. 

Scores of young men 
who have taken our 
course are already earn- 
ing from $75 to over Fresco Reg. Licensed $200 a week. Merle Armstrong J. S. Patent Wetzel of Chicago No. 1113149 Heights, Ill., advanced 

from lineman to Radio Engineer, increasing his salary 100% even 
while taking our course. Emmett Welsh, right after finishing his 
training started earning $300 a month and expenses. Another 
graduate is now an operator of a broadcasting station PWX of 
Havana, Cuba, and earns $250 a month. Still another graduate, 
only 10 years old is averaging $70 a week in a radio store. 

Send for FREE BOOK 
There's more money for YOU 

in Radio. Find out what this 
field has meant to hundreds of 
our graduates -and how you too 
can profit in it. "Rich Rewards 
in Radio" has just been printed. 
It is filled with the latest Radio 
facts, figures and illustrations of 
tremendous interest to you. 
Right now -if you are at all am- 
bitious- send for this valuable 
free book. Fill out the coupon - 
and mail it now 
National Radio Institute, 

Dept. 10 -FA 
Washington, D. C. 

National Radio Institute, Dept. 10FA 
Washington, D. C. 

Without obligation send me your book "Rich Rewards in Radio," which tells all about the oppor- tunities in Radio, how spare time study at home will qualify me quickly as a Certified Radiotrician so I can 

Eget 
one of these splendid positions, and how your mployment Service helps me to secure a big pay job. 

Name Age 
Street Occupation 
City State 

This Radio Battery Has 
" Over Twice The Life" 
THE Burgess Radio "A" is exclusively 

a radio battery, designed especially 
for service on the "A" orfilament circuit 
of dry cell vacuum tubes. 

In Radio service it has over twice the 
life of the ordinary No. 6 ignition battery 

. costs approximately the same ... has 
a rapid recovery to high voltage after 
short periods of rest . .. practically no 
voltage is lost when not in use. 

Replace your worn out "A" battery 
with a Burgess. Compare the service in 
your own set under any and all condi- 
tions. Then let your experience guide you 
in your future purchase of Radio `A,' `B' 
and `C,' batteries; there's a Burgess Bat- 
tery for every radio purpose. 

"ASK ANY RADIO ENGINEER" 

BURGESS 
RADIO BATTERIES 

BURGESS BATTERY COMPANY 
Engineers - DRY BATTERIES - Manufacturers 
FLASHLIGHT - RADIO - IGNITION - TELEPHONE 
General SalesOffice: HarrisTrust Bldg.,Chicago 
Laboratories and Works: Madison, Wisconsin 

3 -PLATE 
CONDENSERS 

Given Free this Month 
In return for your subscrip- 
tion to "RADIO" for one 
year. Full price $2.50. 

"RADIO" 
Pacific Building 

San Francisco 

Tell them that you saw it in RADIO 

RADIO for JUNE, 1924 
RADIO LODGE 
Continued front page 26 

But do not give your mind the habit of 
listening to code without having to do 
the work of translation, or the bad habit 
will persist and you will find your mind 
balking and "going dead" when you do 
want to copy. 

If you can possibly help it, don't try 
to learn the code by yourself. Get a 
friend. Two men working together can 
do more work than two men working 
apart, that's an old story; but two men 
learning code together can learn ten 
times as rapidly as the same two prac- 
ticing by themselves. 

But you don't want to do all your 
receiving practice on your friend's send- 
ing. You need good sending for variety. 
For this you can go to a radio school ; 

or there are two other ways to get it, 
both good. One is, to acquire one of 
the automatic sending machines now on 
the market. You can key them down 
to almost any speed, and no matter how 
slow you are at first they'll help you. 
Another is to tune in on the long wave 
stations, many of which send very 
slowly, and sometimes in addition send 
each word twice. 

Send jokes, things that you'll want to 
get for their own sake, and if the one 
who is receiving gets impatient and 
asks "What was that?" never tell him 
by word of mouth. Make him get it in 
code. Intersperse this practice with 
"ten- letter code," which is this sort of 
thing- i4X739CQ2BF, 26YF8Z71M4, 
KOWZQ6J18, etc. -and with practice 
on groups of numbers. 

Sending code is much easier to learn 
than receiving, but this statement does 
not apply to good sending. That is 
harder to acquire. There is only one 
rule for acquiring good sending - 
DON'T TRY TO SEND FAST. 
Send only just a little bit faster than 
you can receive. It's a temptation to 
go hitting it up to twenty -five when 
you can't copy ten, but don't dp it ! 

In sending, keep your muscles relaxed. 
Don't tense up as if you were about to 
hit Jack Dempsey. And don't tighten 
the spring of your key till it takes a 
sledgehammer to work it, and then rise 
half out of your chair and bring your 
weight down on it when you want to 
make a dot. Keep your key just tight 
enough so that it balances nicely -don't 
rely on the spring to do all the work of 
bringing the lever up after a dot or a 
dash ; help it along with your thumb on 
the edge of the knob. Don't get lazy 
while sending; and again- don't -race! 

The length of time it takes to learn 
necessarily depends on the amount and 
frequency of your practice, and also on 
whether you practice alone or with a 
friend. Don't expect to do it in a week. 
It can't be done. 
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Federal 
latest achievement in the 

field of radio-- 
The " No. i o 2 Special " Federal Receiving Set will be 

demonstrated to radio enthusiasts beginning May first. 

If you do not know the name if. the Federal 
Dealer in your locality, write immediately to - -- 

FEDERAL TELEPHONE AND TELEGRAPH CO. 
BUFFALO, N. Y. 

Boston New York Philadelphia Chicago Pittsburgh 
San Francisco Bridgeburg, Canada London, England 

Look for this sign 

o S` 
Qo n QÒ 

Standard RADIO Products cAeral 
StandardjDI O Products 

Your money 

back if you are 

not thoroughly 
satisfied! 

X30.00 
COMPLETE 
DELIVERED 
FREE TO YOU 

MARATHON ULTRADYNE 
(SUPER 

The very newest development in 

Complete set as shown above including coils and 
transformers ready for assembly -and with complete 
assembly chart, $30.00. 

This is the last word in radio. Gives you extreme 
selectivity, absolute clarity without noise or distor- 
tion. No antenna or ground necessary. 

Every set of Marathon Ultradyne parts designed and 

HETERODYNE) 
Radio at an unheard of low price 

tested by N. E. Borch, internationally known radio 
engineer. 
Send check or money order for $30.00 and we will 
pay all transportation charges. 
Or, send no money, and we will send set -you to pay 
postman upon arrival. 
These sets are going like hotcakes. Orders filled in 
rotation. 

MARATHON RADIO, 579 Howard Street, San Francisco, Cal. 

Tell them that you saw it in RADIO 
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FIBROC Assures Radio a Quality Product 
MANUFACTURERS who 

demand the best in build- 
ing their product choose 
FIBROC- BAKELITE. 
FIBROC affords t h e s e 
vital qualities - strength, 
durability, adapta bility 
and insulation -an ideal 
combination. 

For radio panels, 
FIBROC is furnished in 
black or natural color, 

also mahogany and oak, and in 
either high lustrous polish or 
velvet finish. 

FIBROC is also used in radio 
jacks, variocouplers, vari- 
ometers, variable conden- 
sers, and as a base for 
lightning switches. 

Let us send you complete 
information and a sample 
of FIBROC to test as 
you please ! No obligation ! 

Better jobbers and dealers handle FIBROC-BAKELITE. Specify it! 

ibroc 
Qualities t SILENCE 

STRENGTH 
DMA-MUTT 
YFAaaI11rTY 
1NEVLTION 

FIB OC 
BACELI?E 

Fibroc Insulation Co. 
255 Lincoln Ave. Valparaiso, Indiana 

THE NEW 

CARTER VERNIER 
CONTROL 
RHEOSTAT 

Eight Exclusive Carter Features 

6 ohms...$1.50 
20 ohms... 1.75 
30 ohms... 1.75 

Only Rheostat with Pigtail Connection. 
Slight click indicates positive "off" position. 
Heavy phosphor- bronze contact spring. 
Positive Vernier control from "on" to "off." 
Extra large tapered Knob and Pointer one. 
Heavy brass bearings -long life -no wobble. 
Wide spaced solder terminals for connections. 
Only one hole to drill in panel, mounts like jack. 

Any Dealer 
Can 

Supply 

IRAC Q 
GETS 'EM 

FROM 
COAST o 

COAST 
hu" ONLY 529V 

At rock bottom prices you get the eilciency of Bete coating' throe times es much. Users tell us that MIreco Radio frequency receiver. pick up stations from coast to coast._ either on dry cells or storage battery. Solid mahogany cabineta -flnest orkmanahip throughout. Order direct or send for bulletin. 
Two tubeoutfit . ... . .$29.50 Four tube outfit. .. $54.50 

DEALERS 
AGENTS- -write for proposition quickly -it's a winner. 
THE {MIDWEST RADIO COMPANY 
814 Mpin Street Cincinnati, Ohio 

ATUIZ TT 
(SINGLE -HOLE MOUNTING í'L111 

SUPERIOR CONDENSERS 

Die -cast. Light, compact, 
highly efficient. Proven by 2 

years' service. Plain and ver- 

nier combination types. Deal- 

ers, Jobbers, write! 

Rathbun Mfg. Co., Inc. 
Jamestown, N. Y. 

Tell them that you saw it in RADIO 

WOOD FINISHING 
Continued from page 28 

had sufficient use on varnish work so 
this dust and dirt is all worn and 
cleaned out of it ; a good new brush, 
preferably with bristles set in rubber, 
will serve, however. The varnish must 
be thinned with turpentine so that it 
will flow easily from the brush, but 
will not tend to run and drip. This 
can only be determined by test. 

The varnish should be applied 
smoothly, starting at one edge, and the 
brush stroke should be run along one 
edge, with the grain of the [wood. The 
next stroke should be so spaced that the 
brush edge just laps over on the first, 
and the two brushfuls tend to run to- 
gether. This should be repeated until 
the entire surface is varnished. After 
this is done the whole surface should 
be brushed over at right angles to the 
first brushing, so as to get an even and 
smooth surface, taking care to keep the 
surface as even as possible. The varnish 
will then set and dry smoothly and 
evenly. 

The first coat of varnish should be 
allowed to dry at least 24 hours, and 
preferably for 48 hours, before any more 
work is done. When the varnish is 
thoroughly dry, some of the finest sand- 
paper obtainable (No. 0 to 000) should 
be used to rub down the surface until 
it is perfectly smooth. Great care must 
be taken not to rub too hard or unevenl} 
at the edges of the work, or the sand- 
paper will cut through varnish, stain, 
filler and all, down to the wood. After 
rubbing down, the surface should be 
cleaned with clean cloths to remove all 
trace of dirt, sandpaper particles, loose 
varnish, etc., and a second coat of var- 
nish applied. When this has dried it 
should be rubbed down and the whole 
process repeated until four or five coats 
of varnish have been put on. Then 
discard the sandpaper as a smoothing 
substance and obtain some fine powdered 
pumice stone, and, moistening it with 
common water, smear it on the varnish. 
Now take the "heel" of the palm of the 
hand and carefully rub this over the 
surface until a sort of dull smoothness 
results, and again varnish is applied. 
Rub down each coat, using finer pumice 
each time, until three or four more coats 
have been applied. The last and final 
coat is then applied and allowed to dry. 
Take some "rottenstone," mix with cot - 
tonseed oil, smear this all over the var- 
nish, and very carefully polish, using the 
heel of the hand, or a piece of soft felt. 
Gradually the polish will appear, and 
the more the rubbing the better the 
polish, until a wonderfully high perma- 
nent gloss is obtained, and the job is 
done. When applying varnish, and 
whilst the varnish is drying, the work 
must be placed in a room free from dust. 

The above method gives a "piano" 
Continued on page 66 
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How to Get the 
Best Results 

from 
Your Radio Set 
First of all, remember that good 
panels are absolutely necessary - 
because the greater the volume and 
surface resistivity of the panels, the 
less surface -leakage and power -loss 
in your set. 

Also remember that to get the best 
results you should use a new, sharp 
drill with slight pressure. 

There is no longer any incentive 
to buy inferior panels, for the best 
panels made- 

MARK 

RADIO PANELS 
can be bought at any good Radio 

Dealer's Store 

At 25 to 50% less 
than any other standard panel 

ELECTRASOTE is one of the "Sote" prod- 
ucts of world -wide fame introduced 

by THE PANTASOTE CO., INC. 

All Standard Sizes 

JOBBERS AND DEALERS 
Write for our interesting proposition. 

M. M. FLERON & SON, Inc. 
Exclusive Sales Agents for 

Electrasote Radio Panels 
Trenton New Jersey 

CHARGE YOUR BATTERY 
FOR A NICKEL 

The Gold Seal liomcharger 
Charges Radio and Auto Batteries 
at home overnight for a nickel. 
Your dealer has it. Write for 
FREE booklet and list of broad- 
casting stations. 

The Automatic Electrical Devices Co. 
117 West Third St., Cincinnati, Ohio 

e>hw#44 
tan qi_l'. 

4r :: 
. ' 30 ...._.. . 

t%ñr oie. .úñ iw unrsactAe 

0.rie>cenL 

YOUR OWN Name and Address 
Printed FREE On Every Card 

"Thank You cards are all the rage. 
Stations appreciate them. A pleasure 
to use. Be in style. Low introductory 
price. 100 -$1 65; 20U- $2.60; 800- 
03.50 POSTPAID. Order today. 
MONEY REFUNDED if Not Satisfied 

Good quality cards -High grade printing. You will be DELIGHTED. 
Send order with check nr money order today - NOW. 
RADIO PRINTERS, Dept. 55 Mendota, Illinois 
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I hear about 
DX records 
why don't 
I get them: 

Small parts 
have more to do with DX work 

than you may think .. . 
SUMMERTIME may be hard, 

very hard on D -X work. 
Yet there are some who 

"drag 'em in" in spite of every- 
thing. 
What is their secret of summer- 
time results ? It is nothing more 
than a simple, common -sense 
buying rule. 
Knowing that they're up against 
difficulties, they make the most of 
the feeble impulses that do get 
thru' ... they select their small 
parts and accessories just as care- 
fully as their major instruments. 
They make sure -when they buy 
-that the least important part 

is an asset to their sets, not a 
leak that drains energy away! 

When they buy jacks or plugs, 
sockets or switches, variable grid 
leaks or neutralizing condensers, 
they look for more than a low 
price. They look first for the 
quality that insures full value out 
of their larger instruments. 

They look for the MAR-CO name, 
for the "leak-proof" precision that 
name implies. For then they know 
there are no unsuspected leaks 
to let energy escape. They know 
that each MAR -CO part does 
its full share to help summertime 
reception! 

Radio Wherever You 
Vacation -- Outing -- Touring 
This year go with Radio. Camp, fish, hunt, tour with Radio. Make your 
vacation complete. Liven up the rainy days and long, dull evenings. Take the 
new, wonderful Ozarka Portable, Long- Distance Receiver with 
you. Get the sports returns -the concerts -the special features of hun- 
dreds of broadcasting stations. And, best of all, you'll have it for home 
use when you return. Ozarka is built for long distance -1000 miles is 
not unusual. Simple to operate. Convenient and light to carry. Only 
weighs 10 lbs. complete. Case is 16x10x5 inches. Completely equipped with 
aerial, "A" and "B" Batteries, three No. 199 tubes, and one set of head 
phones. Ready for instant use. Price complete ready to listen in $65.00. 
Extra phones $5.50. Big demand. Order at once. Send $10.00, 
pay balance on delivery. Satisfaction guaranteed. 

Local Representatives Wanted 
Ozarka Radio offers the greatest opportunity to make 
money. Big market-easy sales. Over 1800 Ozarka 
Agencies now doing wonderful business. Some territory 
now open. You're interested, so write today for the 
" Ozarka Plan ". Be sure to give name of your county. 

OZARKA, Inc., 66 N. Peoria St., Chicago 

Go 

II :lui, Ilillílllll.Il I I 

You Should be a Subscriber 
Teli them that you Saw it in RADIO 
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Antennae Ammeter 

The best equipment gets the best re- 
sults. In radio instruments, this means 
Weston. This company was the pioneer. It has been the leader in development 
and manufacture of electrical indicating instruments for 35 years in every branch 
of the electrical industry. Every instru- 
ment is guaranteed. 

WESTON 
Antennae 
Ammeter- - 

Invaluable 
to Every Radio 

Amateur 
This Weston Antennae Ammeter elimi- 

nates all troubles encountered in hot wire 
types -has no zero shift and is thoroughly 
compensated against changes in temper- 
ature. Correct not only at zero and at 
full scale deflection but at every other 
part of the scale as well. The adopted 
standard in commercial and government 
work ranges 1.5, 3, 5, 10 and 20 amperes. 
Flange diameter 3% in. 

Send for booklet "J" contain- 
ing diagrams and connections. 

Weston Electrical Instrument Co., 156 Weston Ave., Newark, N. J. 

Electrical 
Indicating 
Instrument 
Authorities 
Since1 18 

STANDARD -The World Over 

%v1E;1roN 
re V a, lRWTOWER'S 

Buy a Heacif 
out1 b e proud o/ 

RADIO 
TOWER'S 
SCIENTIFIC 
READS ETS 

WEIGHS 
ONLY 
Soz; 

R$ 200,000.00 COMPANY GREATEST 
STANDS SQUARELY BACK OF EVERY HEADSET HEADSET 

Formerly $6.00, now $2.95, with Notable Improvements VALUE 
Longer Cord (full 5 feet), Stronger Magnets, Higher Resistance, Increase of Sensitivity, Perfect Tone Mates 

EVERY SET TESTED BY LICENSED RADIO OPERATORS 

Send no money- Order on a Post-Card 
THE TOWER MFG. CO. : 98 E BROOKLINE AVENUE, BOSTON, MASS. 

l Scientific 

GET A RADIO MAP OF THE U. S. 
35 CENTS BRINGS IT TO YOU 

Shows Location and Gives 
Call Letters of U. S. Radio 
Stations. A Very Handy Map. 

Only A Few Left. Order Now ! 

Sent Postpaid Anywhere 
PACIFIC RADIO PUB. CO., Inc. 

Pacific Building San Francisco 

Tell them that you saw it in RADIO 
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finish, and is quite a long process. The 
total number of coats of varnish may be 
cut down, on some woods, w under 
some conditions, without serious damage. 

The simplest method of finishing is to 
stain and fill the wood as described and 
to then apply a coat of the so- called 
"prepared wax." This can be obtained 
on the open market, and contains sub- 
stances and mixtures that are almost im- 
possible to imitate successfully in a small 
way. A fair grade of rubbing wax can 
be made by melting beeswax and adding 
turpentine to this in sufficient quantity 
to make a sort of "mushy" mass. This 
wax will not, however, compare with 
the factory-made article. 

Prepared wax is rubbed on with a 
cloth, allowed to set for from ten to 
fifteen minutes, and then the surplus is 
rubbed off. The surface is then rubbed 
to a sort of dull gloss with a soft, clean 
cloth and then allowed to harden. When 
hard, a second coat may be applied and 
again rubbed down. This method of 
finishing is much simpler and more 
easily applied than the piano polishing 
method, and for some classes of work 
will be just as good. A waxed surface, 
if not badly marred or scratched, can 
be brought up to its original finish by 
a simple re- waxing. Waxed finishes 
have nothing to chip, scratch or peel, 
and are also much better when the work 
is to be handled a great deal, as in the 
case of a portable set, wavemeter, or the 
like. It is, generally, a much easier 
finish for the novice to apply. 

Besides the above described, there are 
many other finishes which can be used 
with good success. Some kinds of 
lacquers and enamels can be applied and 
very beautiful effects obtained. A cellu- 
loid base lacquer, applied to wood with 
an "air brush" or sprayer, can be ob- 
tained in any color and will give a very 
beautiful finish, if properly applied. An 
oiled finish can be given wood by cover- 
ing with and rubbing in common lin- 
seed oil, to which turpentine has been 
added to make it "set" properly. Even 
common asphaltum varnish can be used 
to finish wood, and, if applied carefully 
and smoothly, will give a nice finish 
with a handsome black gloss. 

Wood finishing is like any other 
finishing process, either as much time as 
is needed should be spent on getting a 
first -class job, or else some cheaper and 
easier method should be tried. 

"The Super- Heterodyne Manual," price 
$1.50, by Victor Grieff, has been published 
by The Receptad Press, 57 Bank St., New 
York City, primarily as a guide for the use 
of Receptad parts in constructing an 8 -tube 
set (A tubes). It briefly explains the theory 
of operation and presents full -scale construc- 
tional drawings. 
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STATEMENT OF THE OWNERSHIP, MAN - 

AGEMENT, CIRCULATION, ETC., RE- 
QUIRED BY THE ACT OF CONGRESS 
OF AUGUST 24, 1912, 

Of Radio published monthly at San Francisco for 
April 1, 1924. 

State of California, 

County of San Francisco 

Before me, a notary public in and for the 
State and county aforesaid, personally appeared 
H. W. Dickow, who, having been duly sworn ac- 
cording to law, deposes and says that he is the 
business manager of the "Radio" and that the 
following is, to the best of his knowledge and 
belief, a true statement of the ownership, man- 
agement (and if a daily paper, the circulation), 
etc., of the aforesaid publication for the date 
shown in the above caption, required by the 
Act of August 24, 1912, embodied in section 
443, Postal Laws and Regulations, printed on 
reverse of this form. to wit: 

1. That the names and addresses of the pub- 
lisher, editor, managing editor, and business 
manager are: 

Publisher, Pacific Radio Publishing Co., Inc., 
Pacific Bldg., San Francisco. 

Editor, A. H. Halloran, Berkeley, Calif. 
Managing Editor, none. 
Business Manager, H. W. Dickow, San Fran- 

cisco, Calif. 
2. That the owner is: (If the publication is 

owned by an individual his name and address, 
or if owned by more than one individual the 
name and address of each, should be given 
below; if the publication is owned by a cor- 
poration the name of the corporation and the 
names and addresses of the stockholders owning 
or holding one per cent or more of the total 
amount of stock should be given.) 

Pacifie Radio Publishing Co., Inc., Pacific 
Bldg., San Francisco. 

A. H. Halloran, Berkeley, Calif. 
D. W. Dickow, San Francisco, Calif. 
H. L. Halloran, Berkeley, Calif. 
3. That the known bondholders, mortgagees, 

and other security holders owning or holding 1 

per cent or more of total amount of bonds, 
mortgages, or other securities are: (If there are 
none, so state.) 

None. 
4. That the two paragraphs next above, giving 

the names of the owners, stockholders, and 
security holders, if any, contain not only the 
list of stockholders and security holders as they 
appear upon the books of the company but also, 
in cases where the stockholder or security holder 
appears upon the books of the company as 
trustee or in any other fiduciary relation, the 
name of the person or corporation for whom 
such trustee is acting, is given; also that the 
said two paragraphs contain statements embrac- 
ing affiant's full knowledge and belief as to the 
circumstances and conditions under which stock- 
holders and security holders who do not appear 
upon the books of the company as trustees, hold 
stock and securities in a capacity other than 
that of a bona fide owner; and this affiant has 
no reason to believe that any other person, asso- 
ciation, or corporation has any interest direct or 
indirect in the said stock, bonds, or other se- 
curities than as so stated by* him. 

5. That the average number of copies of each 
issue of this publication sold or distributed, 
through the mails or otherwise, to paid sub- 
scribers during the six months preceding the 
date shown above is (This information 
is required from daily publications only.). 

H. W. DICKOW, 
Business Manager. 

Sworn to and subscribed before me this 19th 
day of March, 1924. 

(Seal) J. D. BROWN. 
(My commission expires April 4, 1926.) 

Ss. 

HEAD SETS LOUD TALKERS 
PHONO -ATTACHMENTS 

TRIMM 
RADIO MFG. CO., Dept. 58 
24 -30 S. Clinton St. Chicago, III. 

Beat These Wet "B" Batteries If You 

Rabat Junior (12 cells 24 volts) capacity 
800 mil -amps, only, $3.96; Rabat Senior (2800 
Anil- amps), $9.60. Prices F.O.B. Cleveland, 
Ohio. If your dealer cannot supply you send 

direct. 
The Radio Rabat Company 

814 Bangor Bldg. Cleveland, Ohio 

GET TING. 
the RIGHT 
HOOK-UP 

with 
C E LOROld 

-, 

FREE 
Fill out coupon 
below 
and mail today 

The right 
hook -up 

for you 
What's the first thing to do in 
building a radio set? What hook- 
up is particularly efficient for get- 
ting local stations- for getting DX ? 

What do the different radio sym- 
bols and terms mean? 

We have prepared for free dis- 
tribution a booklet that answers 
these questions and others con- 
nected with the building and opera- 
tion of a set. It is called "Getting 
the Right Hook -Up with Celoron." 
It contains diagrams.of ten highly 
efficient receivers ranging from a 
crystal to a super- heterodyne. 

This booklet has been carefully 
designed for the set -builder. In it 
are hints and suggestions about 
selecting a panel and parts, and tips 
on tuning and on getting clear re- 
ception. 

The edition of this booklet is 
limited. So mail the coupon today. 
It won't cost you a cent. But you 
must act at once. 

DIAMOND STATE FIBRE CO. 
Bridgeport, Pennsylvania 

(near Philadelphia) 
Branches in Principal Cities 

Toronto, Canada London, England 

Diamond State Fibre Co., Bridgeport, Pa. Date 

Please send me without charge a copy of the booklet, "Getting the Right Hook -Up 

with Celoron." My radio dealer's name is 

Dealer's Name 

Dealer's Address 

Name 

Address 

How to Save Money-- 
Send us $1.00 and you will receive the next six issues of 

RADIO, in which will be published the Super- Heterodyne 
Series. One issue alone will be worth a dollar. You save 
money by subscribing now. Six copies of RADIO purchased 

from your news dealer will cost you $1.50. 

``RADIO" 
Pacific Building San Francisco 

Tell them that you saw it in RADIO 
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Item Description 
2 350 V 40 Watt 
7 500 V 100 " 
8 500 V 150 " 

13 1000 V 300 " 
15 1000 V 500 " 

16 1000 V 650 " 
20 1500 V 600 " 
24 2000 V 500 " 
26 2000 V 1000 " 
31 500 V 100 " 
35 1000 V 300 " 
41 2000 V 500 " 

Item 45 

A FEW GOOD COMBINATIONS 
Recommended for 

2 -5 watt separate Fil. supply. 
4 -5 " with separate Fil. supply. 
5-5 " 2 mod. 1 mast. osc. -2 ose. sep. Fil. supply. 

2 -50 " with separate Fil. supply. 
3-50 " or 2 -50 watt and 4 -5 watt as speech amplifier and 

mast. ose. sep. Fil. supply. 
" 4 -50 " with separate Fil. supply. 

" 2 to 3 -50 " with separate Fil. supply. 
" " 1 -250 " with separate Fil. supply. 

dbl. comm. 
" " 

2 -250 " with separate Fil. supply. 
10 V 60 Watt same as item 7 but with Fil. supply. 
12V 150 " " " " 13 " " " " 
14 V 200 " " " " 24 " " " " 

Many other sets for various combinations of tubes. Special sets made to order. 

TRADE " ESCO " MARK 

MOTORS - DYNAMOTORS - GENERATORS - MOTOR -GENERATORS 
Used by more than 150 Universities, Colleges, Research Labs., etc. Many Federal, State, 

County and Municipal Depts. 
Write for Bulletins 237B and 242A Listing over 200 combinations. 

ELECTRIC SPECIALTY CO. 
225 South Street Stamford, Conn., U. S. A. 

Send us your problems - we'll help you solve them. 
Pioneers in Developing and Perfecting High Voltage Wireless Apparatus. 

HERE! 
Order 
Your Copy 
of this 
Wonderful 
Book Right 
Now! 

A Great Book - 
320 Pages - 
In Simple Language- 
"Elements of Radio" - 
By Lieut. E. W. Stone - 
Only $2.50 per Copy - 
"RADIO"- Pacific Bldg., S. F., Cal. 

Tell them that you saw it in RADIO 
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CURRENT SUPPLY SET 
Continued from page jo 

tubes such as the G. E. Kenetrons and 
the Western Electric 217 -A rectifier 
tube may be used in place of the C -301 -A 
tubes, but they are more expensive and 
will require a much higher filament cur- 
rent, without giving any better results in 
the rectifier circuit. 

An additional winding of 6 volts 
could be placed on the same transformer 
that supplies the rectifier tubes, and the 
output of this winding would furnish 
the filament voltage for the last stage of 
an audio -frequency amplifier, but it 
would not be satisfactory for use with 
more than one stage, on account of the 
A. C. hum which would be introduced. 
The extra winding should be 30 turns 
of No. 18 D. C. C. wire, with a center 
tap at the 15th turn, and may be wound 
over the rectifier filament secondary. 
This secondary is wound to 6 volts be- 
cause there are still a number of 6 volt 
tubes in use, and if the tube to be used 
requires less than 6 volts, a filament 
rheostat will be necessary although its 
use will cause a small amount of noise 
in the loud speaker. Fig. 5 shows a 
typical receiving circuit, with detector 
and two stages of audio-frequency ampli- 
fication, the detector and first stage of 
amplification employing dry cell tubes, 
and the last stage being a storage battery 
type tube. Its filament is operated 
from the power transformer. This cir- 
cuit will also illustrate the use of the 
current supply outfit in actual practice, 
and shows how a receiving set may be 
operated with only three dry cells, the 
remaining power being supplied entirely 
from the power lines. 

SOLDERING ALUMINUM 
Continued from page 19 

After tinning, wipe off all remaining 
stearic acid, and the resultant surface 
can be soldered using standard flux and 
half and half solder. 

The only secret, so- called, is to keep 
the air from getting at the surface of the 
aluminum after the oxide (Al, 03) 
has been removed by scraping. 

The method of tinning described is 

followed in soldering aluminum wire. 
Then a copper or brass terminal or 
sleeve is soldered on exactly as if the 
wire was copper. 

Bakelite Corporation, 247 Park Ave., New 
York City, has issued an interesting booklet, 
"Bakelite and Radio," in which its properties 
and applications are fully illustrated and ex- 
plained. Similar facts are also brought out 
in "Bakelite for Radio and Why." 
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JEWELL 
LIGHTNING 
ARRESTER 

Approved by 
Underwriters 

The latest regulations of the National 
Board of Fire Underwriters call for a 
lightning arrester on every building 
having an outside aerial. 
The Jewell Arrester has passed all the 
Underwriters' tests and carries their 
approval. 

The case is made of porcelain with a 
brown finish that harmorizes with in- 
terior woodwork. The price is right. 

PRICE $1.10 

ORDER FROM DEALER 

JEWELL ELECTRICAL 
INSTRUMENT CO. 

1650 Walnut St. 
Chicago 

A WRITTEN GUARANTEE 
-' WITH EACH TUBE$ 

Dealers write for prices 
RADIO TUBE MFG. CO. 

154 Nassau St., New York 2.50 
Mail Orders Promptly Filled. All Makes. 

At dealers, or postpaid 
Durham & Co., 1936 Market St.. Phila. 

L 

Build "the Rolls -Royce of Radio" 

a Super- Heterodyne! 
All- American is ready for you! Ready 
with a thoroughly tried and proved 
transformer -at only $6 -that makes 
the utmost of the high efficiency of 
long wave radio -frequency amplifica- 
tion. 
Ask to see the new All- American Type R -110, 
a little gem of beauty in its handsome, 
round, nickel -plated shield. Easy to assem- 
ble. Works to perfection in all Super -Het, 
Ultradyne, straight radio frequency and re- 
flex circuits. For wave lengths 4,000 to 
20,000 meters. 
Special Offer! Book of tested hook -ups and 
diagram- circular on Power Amplification 
mailed for 4c. 

Rauland Mfg. Co. 2654 Coyne Street 
CHICAGO 

A type for 

CI 
very circuit 

taLw.alitERICAN 
larges1 SellingAmplifyingTransformers in theWorld 
.111111 

The Church 
AUTOMATIC TEMPLATE 

LIST 

Just three taps TO DRILL ACCURATELY 
AND YOU'RE READY 

THE Church AUTOMATIC TEM- 
PLATE belongs in your tool kit! It 

is a device that will accurately locate the 
holes for anything from a condenser to a 
switch -in a jiffy. It absolutely elimi- 
nates the need for rulers, dividers, or 
scribers. 
The Church AUTOMATIC TEM- 
PLATE has myriads of uses about the 
home, the garage, or the shop. It is, for 
instance, the only tool that will find the 
center of a screwhole. 

GET ONE TODAY 
(If your dealer cannot supply you, write us, Room 610) 

NATIONAL D/STPIBUTOPS 

CLARK & TILSON Inc. 
1 East 42 Street N.Y.C. 

"B" BATTERIES 
Ari 

EVEREADY 
PRODUCT 

43V. Batteries, tapped $5.00 
221/aV. Batteries, Navy Type 3.00 
221,4V. Batteries, Commercial Type 2.00 

Latter two types especially adapted to 
Cunningham and Radiotron Tubes. 

Postage Prepaid Anywhere in U. S. 

ETS -HOKIN & GALVIN 
Wireless Engineers 

10 Mission Street San Francisco 

Tell them that you saw it in RADIO 

ON ONE TUBE 
Broadcasting from Atlantic Coast, Mexico, Hawaii, 
Canada and Cuba heard in California by users of CROSS 
COUNTRY CIRCUIT. Range due to simplicity of set and 
only one toning control. Easily and cheaply built by any 
novice. Dry cell tubes may be used. All instructions, blue- 
print panel layout, assembly photo, etc. Postpaid 25e. 
Stamps aocepted. 

VESCO RADIO SHOP 
BS R -117 OAKLAND, CAL. 
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"A THING OF BEAUTY" 
THE "RF22" 

---_-___ - ---- 

A "Five- Tuber" That Acknowledges No Peer 
Write us for 

Pamphlet and Testimonials 

HALLOCK & WATSON RADIO SERVICE 
192 Park Street "K G G" Portland, Oregon 

WESTERN DEALERS - MAY WE QUOTE YOU? 

ANSWERS ALL RADIO QUESTIONS 

Radio Quiz Book 
Second Edition -10,000 Sold 

What do you want to know about 
Radiophone Receiving Sets ?- transmit- 
ting sets? -what problems are bothering 
you ? -do you want to get a government 
license? The second edition of the Radio 
Quiz Book is what you need. 

Popular Demand 
The first edition of 10,000 was sold 

quickly -now the second edition is ready. 
The Radio Quiz Book, written by the 
experts of the National Radio Institute, 
America's greatest Radio Training 
School, answers all Radio questions. 260 
common questions are answered in ad- 
dition to explanations of all types of 
receiving and transmitting sets, storage 
batteries, radio symbols, technical terms 
defined, radio laws and regulations. 

The Only Book of 
Its Kind 

There are hundreds of 
books flooding the market, 
but there are none that can 
compare with the Radio 
Quiz Book in valuable infor- 
mation for the price. 

Get Your 
Copy 
Today 

CONTENTS 
106 pages. 
260 common radio ques- 

tions with answers. 
92 illustrations. 
Definitions o f Radio 

terms. 
Radio laws and regula- 

tions. 
Radio symbols 
Helpful equations. 
Exhaustive explanations 

of all types of Receiv- 
ing and Transmitting 
Sets. 

Complete list of broad- 
casting stations. 
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SUPER -HETERODYNE 

THEORY 
Continued from page 32 

according to the heterodyne principle 
explained in the previous paragraph the 
output of the receiver will be an oscilla- 
tion whose amplitude varies at a fre- 
quency equal to the difference of. the 
component frequencies, namely 700,000- 
650,000, or 50,000 cycles.. Furthermore, 
the individual characteristics of the re- 
ceived signal are not altered in the least 
by such action (therein lies the beauty of 
this scheme) . The only change that 
occurs is that by. means of an external 
oscillator a 700,000 -cycle signal is con- 
verted into a 50,000 -cycle signal of the 
same characteristics as the original 
700,000 -cycle signal. Thus a low wave- 
length signal is converted into a high 
wavelength signal, and, since radio - 
frequency amplification of high wave 
lengths is efficiently accomplished, this is 
a solution to our original problem. For, 
if we now build a 50,000 -cycle r. f. 
amplifier, to amplify the 50,000 -cycle 
beat 'oscillations, and then detect and 
rectify them, we will hear the signal of 
the 700,000 -cycle wave. Thus this 
method avoids the necessity of actually 
amplifying the low wavelength signal. 

The above explanation will be readily 
understood in the case of the 700,000 - 
cycle signal and the 650,000 -cycle oscil- 
lator. Suppose one happens to be re- 
ceiving, not a 700,000 -cycle signal, but, 
say, a 640,000 -cycle signal. What then? 
The external oscillator is made so that 
its frequency of oscillation is adjustable, 
as by means of a condenser. Thus the 
external oscillations may be adjusted to 
have a value of 690,000 cycles per 
second, in which case the difference be- 
tween the two, or the beat oscillations, 
will be 50,000 cycles as above, which 
frequency is capable of efficient amplifi- 
cation. Of course there is no necessity 
for this particular frequency of 50,000 
cycles to be chosen. Any other low 
frequency, such as 30,000 or 60,000 
cycles, could just as well be chosen. The 
important point is that the beat fre- 
quency, which is called the "intermedi- 
ate frequency," should correspond to 'a 
high wavelength at which radio -fre- 
quency may be accomplished very effi- 
ciently. Modern practice has set 50,000 
cycles as this frequency, simply because 
highly efficient 50,000 -cycle transform- 
ers have been designed. 

It will clarify matters considerably if 
we will consider the super -heterodyne 
system part by part. Fig. 6 is a diagram 
of the circuit connections of a super- 
heterodyne and Fig. 7 is merely a 
schematic, showing the different parts 
of a complete super -heterodyne set. 

In the first place we have the tuner 
proper. The tuner may consist of an- 
tenna and regular receiver or a simple 
loop and condenser. The latter is by 
far preferable and is recommended. 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO for JUNE, 1924 

For the amplification of the super- heter- 
odyne is so great that a loop is capable of 

picking up all the signal desired. 
Secondly the antenna is disadvantageous 
because it picks up so much energy that, 
with the additional great amplification 
secured by the system, it will cause over- 
loading of tubes and so produce dis- 

tortion of signals. The use of a loop 
makes the pick -up system very simple: 
loop and 0.0005 microfarad condenser, 
that is all. This circuit is tuned to the 
incoming signal which is applied to the 
grid of the first tube. 

The next element in the system is the 
external oscillator. This need not be 

elaborate, in fact it is nothing more 
than a simple regenerative circuit with 
tickler coupling. The tuned circuit is 

the grid circuit to which the tickler coil 

is coupled, and the tickler coupling is 

adjusted so that the circuit oscillates. 
Honeycomb coils may be used to ad- 

vantage here, such as a 35 -turn coil in 

the grid circuit and 25 -turn coil as 

tickler. The grid circuit tuning con- 

denser for the oscillator should be vari- 
able, 0.0007 microfarads or 0.001 if the 
other is not available. The oscillator 
must be coupled to the circuit containing 
the incoming signals so that these oscil- 

lations and the signal oscillations will 
combine and produce the beat frequency 
or intermediate frequency of 50,000 
cycles. This is accomplished by means 
of a coil coupled to the oscillator. This 
may likewise be a honeycomb coil. 

Thus we have applied to the grid of 

the first tube two oscillations which dif- 
fer in frequency by about 50,000 cycles, 

and hence in the plate circuit there will 
appear an oscillation of this beat fre- 
quency, which is to be amplified by a 

radio- frequency amplifier, for obviously 
50,000 cycles is still radio-frequency. 
Now the question may arise in the 
reader's mind as to how it is known 
when this beat frequency of 50,000 
cycles is obtained. Or, to put it another 
way, if there are two incoming signals 
very close to one another in wavelength, 
then the oscillator will give rise to two 
beat frequencies not very far apart, as, 

for example, 50,000 cycles and 60,000 
cycles. Then interference may result 
unless one of these frequencies is not 
passed. To avoid this the intermediate 
frequency amplifier (or radio -frequency 
amplifier) is made so that it is highly 
selective at 50,000 cycles and amplifies 
most efficiently at this frequency, thus 
not permitting any other beat frequency 
to pass through it. Thus the oscillator 
is tuned until maximum signal is se- 

cured, and the setting of the oscillator 
is then such that the beat frequency is 

about 50,000 cycles. In this way the 
great selectivity of the super- heterodyne 
is partially secured. 

To make the intermediate frequency 
amplifier more selective the last stage is 

generally tuned. The last transformer 
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TUNED RADIO FREQUENCY KIT 

1 
Can be usad in any Tuned Radio Frequent) circuit 

SHJ04#öcK 
.uYYA1.T), .' M'.vF'.t 

...... ,....,,e, C. _ --...., . "La .S. . 

"37 distant stations 
heard in one night" 
IF ANYTHING is good, I sure 

believe in praising it -and I can't 
begin to praise your Shamrock 

Kit enough. I threw out a high priced 
regenerative set because of poor se- 
lectivity -and this Chicago barrage is 
'sumpin' fierce to go thru. 

"I am enclosing original list taken 
Thursday, February 28th, 1924. At all 
times at least two Chicago Stations 
were on -and about 21/2 hours there 
were three on the air. 

"The month of February I received 
577 stations outside Chicago. Of 
course these are not all different -but 
adding up the nights' totals. So far in 
March (17 days) have received 390 
stations. . . . " 

H. A. Weddell, 
4208 Kenmore Ave., 
Chicago, Ill. 

A Few of the Stations Tuned In 
W O R , Newark; W S B , Atlanta; 
WEAP, Ft. Worth; CKCK, Regina, 
Can.; KHJ, Los Angeles; KGW, 
Portland; WKAQ, San Juan, P. R. 

The above is only one of hundreds of 
letters that we have received praising 
the wonderful efficiency of the Sham- 
rock Kit. Inspect this Kit at your 
dealer's today. If he hasn't it in 
stock, send us the coupon below. 

Kit, List Price, $20 
SHAMROCK MANUFACTURING CO., 

Dept. 72, Market St. Newark, N. J. 

HAMROC 
CpUR 5ELECTIVE TuNING 

SHAMROCK MFG. CO. 
I Dept. 72, Market St., Newark, N. J. 

Gentlemen : Please send me detailed infor- 
oration on the Shamrock Kit. 

I Name 
Address 
Dealer's Name 

L 

A. r V & VA' 5 x 
Tell them that you saw it in RADIO 

Performance 
plus Beauty 
Choose your panel for its insu- 
lating value as well as for its 
appearance. 

MAHOGA.NI-TE 
Radian Panels.; 

give you both thé: supreme insu- 
lation and the beauty of polished 
mahogany. For Mahoganite is, 

not a surface finish but a mate- 
rial which extends from one 
side of the Radion Panel to the : 

other. 

21 Stock Sizes 
Mahoganite and Black 

6x7 7x10 7x24 9x14 
6x101/2 7x12 7x26 10x12 
6x14 7x14 7x30 12x14 
6x21 7x18 7x48 12x21 

7x9 7x21 8x26 14x18 
20x24 

v - 
v??ET s 

AAD10N QM, 

AMERILAN 
NARO ROBOER 

[0 Hy. 

Look for this stamp 
on every genuine 
RADION PANEL. 
Beware of substitutes 
and imitations. 

ADION 
9he Supreme Insulation 

PANELS 
Dials, Sockets, Knobs, Insulators 

At all good Radio shops, 
or write to 

AMERICAN HARD RUBBER CO. 

Il Mercer St., New York 
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AmpltîytheMODrJlN wad 
15.1 

"Push- Pull" 
"Reflex" 

Standard Audio 
Transformers 

Pacific Coast Distributors 
LOS ANGELES 

Globe Accessories Corp. 
Leo J. Meyberg Co. 
Newbery Elec. Corp. 
The Wholesale Radio Elec. Ca 
The Electric Corp. 
The H. Earle Wright Co. 

PHOENIX, ARIZ. 
Neilsen Radio Supply Co. 

PORTLAND 
Leotro Mfg. & Sales Co. 
Radio Electric Corp. 
Stubbs Elec. Co. 
The Hunter-Walsh Co. 

SEATTLE 
The Electric Corp. 
Wedel Company. 

SAN FRANCISCO 
Alexander & Lavenson Elettrica 

Supply Co. 
Electric Appliance Co. 
Frederick H. Thompson Co. 
The H. Earle Wright Co. 
United Radio Supplies Co. 
Wholesale Electric Co. 

CALIFORNIA SALES OFFICE 
Frederick L. Tomlinson Co., 

447 Pacific Bldg., San Francisco. 

To be absolutely sure of 
the best results from power 
amplification, ask your 
dealer for the MODERN 
Transformer you need. 

Modern "Push -Pull" 
Used in addition to one or two stages of audio. 
Assures clearer and better reception than has 
heretofore been secured from audio frequency 
reception. 

Modern "Reflex" 
This is the transformer that makes one tube do 
the work of three in the Monoflex circuit. Ask 
for bulletin on the Monoflex Circuit. 

Modern Standard Audio 
4 to 1 ratio 

Designed especially for use in 2 -stage 
amplifiers. Provides greater audi- 
bility than three stages using ordi- 
nary transformers. 

FREE BULLETIN 
Write for new MODERN bulletin 
giving simple and complete instruc- 
tions covering latest hook -ups. 
Bulletin sent free on receipt of 
dealer's name. 

DEALERS 

You're overlooking 
good profits if you 
haven't stocked MOD- 
ERN Transformers. 
Order today from any 
of the jobbers listed at 
the left. 

The Modern Electric Mfg. Co. 
Toledo, Ohio 

Tested and Listed as Standard by Underwriters' Laboratories 

Ballcite 

74r Pa ten ter A1'ud 

battery charger is noiseless 
and has no bulbs or moving parts 

The Fansteel Balkite Battery Charger for Radio "A" (6 volt) Batteries is an entirely new type 
ofrea,fier, based on the use of Fansteel Balkite, a new and rare metal developed for this purpose. 

1. It is entirely noiseless. 2. It cannot 
deteriorate through use or disuse. 
3. It has no moving parts. 4. It has 
nothing to adjust or get out of order. 
5. It cannot discharge or short -circuit 
the battery. 6.It requires no attention 
other than an occasional filling with 
distilled water. 7. It will not over- 
charge. 8. It cannot fail to operate 

when connected to the battery and 
line current. 9. It is unaffected by 
temperature or fluctuations in line 
current. 10. It is simple, efficient and 
indestructible except through abuse. 
11. Without added attachments the 
charger may also be used to charge 
"B" storage batteries. 12. It can be 
used while the radio set is in operation. 

The Fansteel Balkite Battery Charger will charge the / yg19.S0 ordinary 6 volt radio or automobile storage battery Price $2U Easto the at 3 amperes, from 110.120 AC, 50 -60 cycle current. ' of The 

Manufactured by Fansteel Products Company, Inc., North Chicago, Illinois 

Sales Representatives 
A. S. LINDSTROM GEORGE H. MAIRE 

I11 New Montgomery St. 95 Connecticut St. 
San Francisco Seattle, Wash. 

H. A. KILLAM 
312 McKay Bldg. 

Portland, Ore. 

CARL A. STONE & CO. 
537 Fernando Building 

Los Angeles, Calif. 

Tell them that you saw it in RADIO 
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may consist of two 150 -turn honeycomb 
coils, the primary being shunted with a 
condenser (value obtained by trial) 
which tunes the circuit to 50,000 cycles. 
There may be two or three stages of un- 
tuned intermediate transformers espe- 
cially designed for the intermediate fre- 
quency. 

If a frequency below 40,000 cycles is 
used the two scale points where the sig- 
nal is heard will come so close together 
at the shorter wavelengths that tuning is 
almost impossible. 

The great advantage of this system is 
that radio -frequency amplification takes 
place at only one frequency and it is 
easy to build such an amplifier. 

After the 50,000 -cycle signal is ampli- 
fied by the intermediate frequency ampli- 
fier it is then applied to the detector 
tube, rectified, and then amplified by 
the audio -frequency amplifier of one or 
two stages. This part of the system 
needs no elaboration. 

The same precautions should, of 
course, be observed in the super- heter- 
odyne amplifier as in any other, such as, 
for example, proper biasing of the grids 
of the tube. However, there is one addi- 
tional precaution that is absolutely essen- 
tial, namely shielding of the intermediate 
frequency amplifier and all leads and 
parts that have any direct connection to 
it. The amplification of this amplifier 
is so great that howling or radio -fre- 
quency oscillations are very likely to 
occur. To avoid this the whole system 
should be well shielded with heavy cop- 
per sheeting, which may be grounded. 

In using the super- heterodyne this 
effect will be observed. Any given sta- 
tion may be heard with two different 
settings of the oscillator, one above the 
frequency of the received signal and one 
below. The reason for this is simple. 
Thus suppose you are receiving a 
700,000 -cycle signal. If you tune your 
oscillator to 750,000 cycles the beat or 
intermediate frequency will be 50,000 
cycles and the signals will be heard. 
If, on the other hand, you tune the oscil- 
lator to 650,000 cycles, the beat fre- 
quency is again 50,000 cycles and the 
signal will again be heard. Theoretically 
there should be no difference in the in- 
tensity of the signal with either setting. 
However, practically there may some- 
times be a difference which is due to the 
fact that the oscillator may oscillate 
more efficiently at one frequency. Hence 
the signal may be louder at this particu- 
lar setting. In practice one uses the set- 
ting which gives the louder signal. 

The super- heterodyne system is with- 
out doubt the most sensitive and most 
selective receiver thus far developed. 
These highly desirable characteristics are 
in part due to the selectivity of the 
tuned loop circuit with its additional di- 
rective effect (aiding selectivity) and in 
part to the highly selective and ex- 
tremely powerful intermediate frequency 
amplifier. 
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SELECTIVITY 

and VOLUME 
Chelsea Parts 
Insure Both 

No. 95 
Variocoupler 

Stator and rotor 
wound on gen- 
uine bakelite 
tubing. Pigtail 
connections to 
rotor and taps 
on stator brought to binding posts. Will 
give maximum results in any circuit. 
Panel Mounting. Price without dial, 
$3.50; with dial, $3.95. 

Amplifying 
Transformer 

Genuine bake - 
I i t e insulation. 
Highest grad e 
silicon steel core. 
Tested t o 5 0 0 
volts. Easy to 
assemble in your 
set. Ratio 33/4 
to 1. 

Price $4.50 

Panel Mount- 
ing Condenser 

Low Loss 
Genuine bake- 
1 i t e insulation. 
Pigtail connec- 
tion to rotor. 
Absolutely 
guaranteed. 

No. 10 -23 plate with Vernier, $4.50. 

No. 61 Moulded Socket 
is moulded of 
genuine bakelite 
and has four 
easily accessible 
binding posts. 
Positive connec- 
tion is assured 
at all times by 
the use of four heavy phosphor bronze 
contact springs. For 199 tubes. Price, 
$0.50. 

Chelsea offers a complete line of 
'sets and parts 

11 your dealer's or write direct 

CHELSEA 
RADIO COMPANY 

179 Spruce St. Chelsea, Mass. 
Western Representative: 

FREDERIC L. TOMLINSON CO. 
447 Pacific Bldg., San Francisco, Calif. 

1113 Wall St., Los Angeles, Calif. 
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Results 
"On my set on 
which I use FIL -KO- 
STATS there is no 
state I have not 
heard. The farthest 
out of the U. S. A. is 
5SC Glasgow, Scot- 
land." W. H. Sulli- 
van, Macomb, Ill. 
"DX comes in fine, 
I got Belfast, Me., 
on my single circuit." 
J. D. Pattenger, To- 
peka, Kansas. 
"It cuts out all 
noises experienced 
when a wire rheostat 
is used. I have heard 
KHJ, Los Angeles, 
three times." Eugene 
M arkley, Crellin, Md. 

"My greatest dis- 
tance has been 2,800 
miles, with satisfac- 
tion." G. E. Dill, 
Boston, Mass. 
"I have tried nine 
different makes of 
rheostats but up-to- 
date there is none I 
can compare with 
FIL - KO - STAT." 
John C. Nisser, Has- 
kell, N. J. 

Write for 
FREE BOOKLET 

About vacuum tubes 
and how to control 
them so as to get 
volume, DX and 
longer tube life. 

Weite Today! 
Address Dept. 624 

THE SCIENTIFICALLY CORRECT , 

RADIO RHEOSTAT 

Increases Reception In 
Any Set In Any Circuit 

The last control you touch to clear a 
distant station is your rheostat. Why ? 

Because the most important tuning unit 
in your set is -your tube. 

What FIL -KO -STAT Does 
1. Brings in DX stations you never 
heard before. 
2. Makes tubes operate noiselessly. 
3. Controls tubes at oscillating points. 
4. Permits maximum signal 
regeneration. 
5. Heats filaments suddenly, 
preventing crystalizing. 
6. Lengthens life of tubes. 
7. Operates tubes at mini- 
mum voltage. Reduces 
drain on "A" Battery. 
FIL - KO - STAT 
assures microme- 
ter control of elec- 
tronic flow and 
all its benefits. 

Price 
AT 

YOUR. 
DEALER. 

MANUFACTURED 
AND 

GUARANTEED BY 

:_. .. . .. .. _ 

"The Best Built Set in America 
A Fact -Not a Slogan 

R -212 

MATCHED DIAL 
hde Licensed by A 

NUTRODYNI' 
Aendent Radio Manufacture 

s, 

U 
-0 

¢ os. 1.450,080 an 
d 

9?y 
e\ nePa ° 48 

. 

Other Patents Pending. 9??8 

tt 

ARTISTRY- QUALITY- 
WORKMANSHIP and 

ENGINEERING are exemplified 

in the R -212 Matched Dial NEUTRODYNE 5 TUBE MODEL 

RADIO SERVICE LABORATORIES 
1007 -11th Ave. Asbury Park, N. J. 

Tell them that you saw it in RADIO 
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UNIFORM CROSS SECTION 
OF THE NA -ALD DE LUXE 

SOCKET 
1 , 

4 

t 

SPECIAL DIPPED BRIGHT 

PHOSPHOR BRONZE CLIPS. 

LAMINATED AND EXERTING 

DUAL -WIPE PRESSURE. 

THIS ILLUSTRATION SHOWS HOW 

THE CONTACT STRIPS CAN BE 

MADE TO CLEAN TUBE TERMINALS 

AUTOMATICALLY B5 ROTATING 

TUBE SEVERAL TIMES. 

ooh For the 
socket board 

In leading radio stores you will find the Na -ald Socket Board, displaying the five standard Na -ald Sockets: For the 200 and 
201 tubes, the De Luxe at 75c, and also the Small Space at 35c. 
For the U V 199, No. 499 at 50c and adapter at 75c. For W. 
D. 11, No. 411 at 75c. 
Ask your dealer to show you the self -cleaning arrangement of contacts in Na -ald De Luxe, No. 400. These dual- pressure con- 
tact strips cut into the sides of tube terminals, keeping their sur - 
face clean and bright, and resulting in perfect contact. 
These sockets have the highest dielectric properties, obtained by 
the thorough cure of the Bakelite used, and made possible by 
uniform cross -section. 
There can be no noisy circuits due to poor contact with these 
sockets in use. 

New rotogravure booklet "What to Build" now packed 
with each Na -ald product. If your dealer's stock doesn't 
have this booklet send cover of Na -ald carton or 15c for it. 

Alden Manufacturing Co. 
Dept. H 

SPRINGFIELD, MASS. 

w.........,.-...,..,, , N IIIIIpaufllnnu.;IIIIIIIIN!Illpwmlunm A 
NII16nuallliillle1111G..ullllllillllllllllin !1 
,,....,,4..,,....,.,.....W 

I I I i m 
I I I s .,11III I IuI IIRBanyleenle 

ILnullllíinllllBlliunilllll{íultlllillÍallll 
W,w,WOO 

The Best in Radio 
Telmaco Radio Guide 
Book describes all, 10c. 

Our new 64 -page Catalog No. 
TGR contains twenty of the 
most popular radio circuits 
printed in blue. These include 
the Super -Heterodyne, Neut- 
rodyne, Grimes Inverted, 
Colpitts, Flewelling, Reinartz, 
Diode Electrad, Super- Regen- 
erative and many others. 
Each article used in circuits is 
attractively pictured instead of 
appearing in straight schematic 
form. Besides containing blue 
prints, the beet in radio is also 
illustrated and described. Cata- 
log sent postpaidforTen Cents. 
Each circuit worth double. 
Send for your copy today. 

20 Circuits 
in Blue in 
Catalog 

.: . - 'f 1;f11"t .KW 7M,:, tl J ( i.: ,\r / '`:. .r ......, ... , -'Y (ilÍ 

.. w . ' h 1 

^': ]:,i`t,'". 

QUALITY RADIO 

DEALERS! 

.g>,..: - 

Our New Dealers' Catalog and Price List 
describes nearly all the better Standard 
Radio Lines. You should have it. Mailed 

FREE to all bonafide dealers making request on their business stationery. 

S" Radio Division 

Quality Radio Exclusively 
Established 1918 

TELEPHONE MAINTENANCE CO. 
20 So. Wells St. Dept. A Chicago, Ill. 

AMP 

RADIO MAP OF THE U. S. 35 
For Sale by 

Pacific Radio Pub. Co., Inc., San Francisco 
C 

Tell them that you saw it in RADIQ 
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FREERADIO' Drop us a postcard and 
CATALOGS we will send you full in- 

formation regardingjl)e Forest_ Reflex Radiophones, 
Audions, and Parts. 

DE FOREST 
RADIO TEL. & TEL. CO. 

Dept. R. 10 JERSEY CITY, N. J. 

tvrtmarsevorpromgemawaturoromaitnirmon 

i 

Registered U. S. l'ateut Office. 

CERTIFIED! 
Supertran Audio Transformers have been 
certified by the largest testing laboratory in the 
United States. They are "certified" by scien- 
tifio measurements to be unequalled for volume, 
quality, and electrical efficiency. 

PRICE 
$6.00 

These Trans- 
formers are spe- 
cially designed for 
the Neutrodyne 
and Reflex 
circuit. 
Can be used with 
any amplifying tube 
on the market with 
excellent results. 

Eastern Distributor 
WETMORE- SAVAGE COMPANY, Boston 

West and Southwestern Distributor 
BECKLY- RALSTON CO., Chicago 

Manufactured by 
FORD MICA COMPANY, Inc. 

33 East 8th St. - New York 
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RHAMSTINE* 
VICTOPHONE 

For all Phonographs and 
Loud -Speaking Horns 

$7.50 Postpaid 
Complete with Cord 

In addition to the large diaphragm used in the 
Victophone, every other detail has been given the 
closest attention. When incorporated with your 
phonograph or horn, it will reproduce with the 
utmost volume and purest tone. No battery 
required to operate it. Your money back if not 
satisfied. 

It can be furnished to fit all phonographs -the 
Standard Type fits the Victrola, Columbia, Jewett 
or Sonora. Specify make of phonograph when 
ordering. List Price, Standard Type, $7.50. 

Order the New Victophone and test it before 
buying any other loud speaker. 

Manufactured by 

J. Thos. Rhamstine* 
500 E. Woodbridge, Detroit, Michigan 

*Maker of Radio and Electrical Products 

TUBES 
55,2 

Exceifent for Volume 
and Clarity. Tested 
and approved by the 
foremost Radio au- 
thorities. A trial will 
convince - with 
money -hack guaran- 
tee. Mail orders 

filled. 

23 E. 26th St. 
NEW YORK CITY 

Dept. R 

Dealers' and Agents' trade solicited 

Don't You Get 
Tired of only hearing LOCAL 

stations on your Crystal 
Set? There's music on 

your aerial every night from stations far away. 
If you want to hear it without buying a tube 
set, WRITE ME TODAY. 

LEON LAMBERT 
542 South Volùtaia Wichita, Sanwa 

°Built First to Last' 

Detector and One Stage On Panel 
Only 5x10 Inches 

0 

Coto Compact Variocoupler 
operates splendidly with series 
condenser in standard circuits 
and standard sized sets. 
But what a portable set you can build 
for spring and summer use! Just cut 
a piece of paper 4x8 inches. That's the 
size of a set that will get real D. X. 
with plenty of volume. 

If your dealer fails you 
write us, giving his name 
and address and list of Coto 
parts you need. 

COTO- COIL CO. 
c7 Willard Ave., Providence, R. 1. 

BRANCH OFFICES: If Los Angeles, 329 Union Leagu: 

200 to Bldg.; Minneapolis Gee. F. Darling, 705 Plymouth Bldg.; 

600 Meters z zw 
I 1 Atlanta, C. P. Atkinson, Atlanta Tr. Co. Bldg.; Canada, 

Perkins Elect. Co., Ltd., Montreal. Toronto, Winnipeg. 

rI 
Bristol Single Control 
Radio Receiver 

(Non -Regenerative) 

Using Grimes Inverse Duplex System 

Simplicity of Operation is the out- 
standing feature of this Receiving Set. 
One Control Dial includes every adjust- 
ment. To tune in, turn this Dial. A 
station once ìocated can always be 
brought in again at the same setting. 

Not Confined to Local Broad- 
casting -This four -tube set has power 
equal to six. Because the Grimes 
Inverse Duplex System utilizes the 
first two tubes for both Radio and 
Audio Amplification. 

Fully Equipped for Loud Speaker - 
No additional amplification is neces- 
sary -the patented Bristol One Stage 
Power Amplifier is incorporated as the 
last stage of amplification. 

ONE 
CONTROL 

ONL Y 

Makes it 
Most 
Simple to 
Operate 

Antenna or Loop- Either may be 
used to suit conditions. 
Solid Mahogany Case with walnut 
finish encloses the complete Receiving 
Set. It is a beautiful piece of furniture 
fully in keeping with the most luxurious 
room. 

Receiver. $190.00 The price -Bristol Single Control Radio R 

Ask for copy of Bulletin 30 13 -R describing this set. 

THE BRISTOL COMPAN Y, WATERBURY, CONN. 

RADIO PIN -MAP 
of United States, Canada and West Indies with indexed 

Broadcasting booklet guide. 

SPOT STATIONS YOU HAVE HEARD 
WITH COLORED MAP -PINS 

Map size, 22 x 14 in. mounted on map -pin board. 
Shows all broadcasting cities, distance scale, relay and 
time divisions. Guide gives all call signals, locations, 
stations, wave lengths, etc., indexed separately by call 

signals and cities. Price complete, 85c; Map pins, 10e per 
dozen. Any color. 

Above booklet with folded paper map. 35c. 

AMERICAN MAP CO. 
MAP MAKERS PUBLISHERS 

MAPS OF EVERY DESCRIPTION 
7 West 42nd St. Dept. C New York 

Dealers and Representatives wanted 

Tell them that you saw it in RADIO 

94, r7he c- traffic Cop 
o' the , lir 

He arranges in orderly fashion the mass and 
jumble of Broadcasting Stations that are 
seeking entrance to your set and brings 'em 

in, one at a time, so you can enjoy them! Never re- 
duces, but nearly always increases volume. Add a 
Ferbend Wave Trap to your set and "Police" your 
reception. Regulate the Traffic! 
Guaranteed to tune out any Interfering station. The price 
i a $8.50. Shipment Is made parcel post C. O. D. plus a few 
cents postage. If you prefer, send cash In full with order 
and we will ship postage prepaid. Send 
us your order today. 

FE 
FERBEND 

LECTRD 
ELECTRIC 

(,7- -`' I COMPANY 
South (.fl /A-4 Jam_¿ 17 E. Soutes 

Water St. 
Chicago, III. 
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LEFAX RADIO LOG 
WOULD TELL 
With the Lefax Radio Log you 
can keep an accurate record of 
all useful information about each 
station that you tune in. 
Space is provided for recording 
the call letter, location, distance 
in miles, date, time, tuning, 
weather, special features, qual- 
ity, etc. 
A column is provided in which 
a special symbol is placed after 
a station the first time it is 
heard. This means you can 
quickly find the total number of 
different stations heard on your 
set by simply counting the 
symbols in this column. 
Dial settings need be recorded 
but once. 
A blank line is provided for 
making notations when addi- 
tions or improvements are made 
in your receiving set. This will 
show the reasons for the im- 
proved results recorded subse- 
quently. Even slight improve- 
ments, like a new B battery may 
be so recorded. 
If your equipment allows switch- 

ing over from antenna to 
loop you can record type of 
aerial used. 
The sheets are loose leaf, 
6Yix33i in. (the same size 
and punching as the pages 
of the Lefax Radio Hand- 
book and therefore fit the 
same binder and files). 
The regular Radio Log is 
ruled on both sides and will 
allow 32 entries. 
Price 25c (in U. S. A.) for 
pack of 40 sheets. 
For sale by leading station- 
ers and 

LEFAX, Inc. 
9th and Sansom Streets 

Philadelphia, Pa. 

TELOS RADIO 
-that the w or I d 
may hear the world 

Danziger- Jones, Inc. New York 

SOLD OUT 
We have no copies of May RADIO 

available but we can supply reprints of 
Best's Super- Heterodyne at 

25 Cents Each 
RADIO .. San Francisco 

Miller -Metal 

(Reg. U. S. Pat. 
Office) 50c 

Two extra pieces of Miller -B -Metal 
suitable for container with every 

crystal. 

Alive -Loud 
The last word in a scientifically 
made crystal and loaded with the 
famous B -Metal (originated by A. 
H. Miller). Miller -B -Metal is al- 
ways alive and loud. 
Contact is certain- violent oscilla- 
tion on reflex work is practically 
eliminated. 
No wonder Miller -B -Metal is de- 
manded by fans everywhere. It 
makes your crystal set something 
to be proud of. Order direct if 
your dealer cannot supply you. 
Miller "Platine" Catwhisker 25c 

Dealers 
There Is always an active demand for 
Miller -B -Metal crystals. Ask about 
other Miller products and our mer- 
chandising plan. 

The A. H. Miller Radio Co. 
1218 20th Street Detroit, Mich. 

Jf You Build 
Your Own 

dont fail to use 
Super - Heterodyne 

you will find that It is necessary to get the right 
Grid Leak Value 

YOU NEED TWO FRESHMAN 
VARIABLE GRID LEAKS 

with .00025 Mfd. Condenser combined 

$1.00 
FREE t Write 

-Hodr- 
ing diagram showig 

Super 
n all 

eter 
connections 

yne wi 
and 

parts required. Ask tor Circular L -10. 

The Freshman variable grid leak is the most compact, most 
efficient, most adaptable to all grid circuits and, being en- 
tirely sealed, is unaffected by any climatic changes. 

(îas. reshman ()inc. 
acho Condenser odactc 

106 Seventh Ave., New York 

Tell them that you saw it in RADIO 
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CALLS HEARD 

Continued from page 51 

At 5QP, 410 Reynolds St., Gadsden, Ala. 
Sams, 3auv, 3buy, 3bvh, 3cjx, 3hs, 31v, 4ai, 4bk, 4cp, 4er, 4eq, 4ez, 4jr, 4my, 4nx, 3oa, 4pk, 4qf, 4sh, 4su, 5ad, 5agn, 5ail, 5alj, (5bp), 5cn, (5gp), 5gi, 5kc, 5kq, 5mi, 5oc, 5qh, 5rg, 5rv, (5vc), 5ws, 5zas, Sacs, 8aim, 8ajn, 8apt, Sate, 8ayt, 8bk, 8bbf, 8cgi, 8ceo, 8ckz, 8cpk, 8czz, 

8def, 8dha, 8dkm, 8er, 8o1, 8tj, 8yn, 9aau, 9aac, 9aai, 9aaq, 9aci, gags, 9ajw, 9aqd, 9aqr, 9aus, 
(clg wnp), 9avf, 9baz, 9bpv, 9buk, 9buz, 9brx, 
9bsd, 9bsp, 9bsj, 9bvz, 9bye, 9cfk, 9clx, 9cmn, 
9cjt, 9cza, 9dhg, 9dub, 9dro, 9dvw, 9dxf, 9dxk, 
9eac, 9edo, 9efo, 9efz, 9ejx, 9ekf, 9eky, 9mm, 
985, (9ta), 9vk. 

Spark: 4fg. ICW: 9dyn. Phone: 51j, 9dzo, 
9ed. Can. -3oh. Pse qs1 crd if u hear mi 10- 
watt ACCW, now on 180 meters, OM. All crds answered at once. TNX. 

By 6VD,llerbert B. Drake, Box 387, 
Anaheim, Calif. 

' lka, 2cdp, 2cee, 3ahp, 3atb, 3bei, 3cjn, 3gc, 
3hh, 4dq, 5aat, 5aaq, 5amw, 5dw, 5iu, 51r, 5na, 
5nk, 5xy, 5rv, bue, 5xd, 6's es 7's too numer- 
ous, 8aih, 8bk, 8bmb, 8brm, 8cei, 8cgi, 8cmy, 
8cun, 8cwr, 8dpa, 8do, Brn, 8vt, 8xe, 8xs, 8zz, 
9aau, 9aec, 9ahz, 9aim, 9amb, gap, 9aqr, 9awv, 
9bal, 9bkf, 9bmu, 9bun, 9cdv, 9cju (dalite), 
9ck, 9cpz, 9cvo, 9daw, 9ddp, 9dte, 9dun, 9dvw, 
9dwn, 9dxr, 9eea, 9ehq, 9elb, geli, 9qr, 9xbf. 
Also kdka on 100 meters without aerial or gnd. 

Can. -3bq, 4hh. 

By 1IV, Bridgeport, Conn. 
U. S.- (4hs), (41o), 4iz, (4xc), (4xe), 

(4xr), 4xs, (4xw), 4xx, (5dw), btj, (5xat), 
(6bcl) , 6egw, 6fp, 6ka, 61v, 6p1, 6xaq, 6xbc, 
ßxbe, 6zh, 7co, 71u, 7zd, 7zu, (9aem), (9aii), 
9amb, (9bmx), 9bxq), 9caa, (9cbg), (9c,cm), 
(9cfi) (9dpx), (9em), (9eq), (9er), (9xba), 
(9xbdS, (9xbe), (9yy), 9zt. 

Porto Rico -4ja, 4je. Canadian- (1dt), 
(2bn), (3tb), 4cr, (9b1). English -2kf, 2nm, 
(2od), (2sz), 2wj, 2yt, 5at, 5If. French -8ab, 
8az, 8bf, fl (daylight; 100 meter test). Dutch - 
pa9, (pcii). 

By 7GB, Station A, Vancouver, Washington 
labf, lare, (lah), lbcr, liv, lbie, 2brb, 

2byw, 2cee, 2cjt, (2cpd), 2cxw, 2gk, 2wr, 2xar, 
3bva, (3hh), 3pz, 4fz, 4oa, 4rr, 4xc, 5aar, 
(5agl), 5aiu, 5ajt, 5akn, 5in, 51r, 5nw, 5oq, 
5ov, 5ph, 5qd, 5q1, 5rg, 5ad, 5uk, (7aeb), 
(7ahb), (7mj -71r), (7mn), Baba, Bada, 8anb, 
Bcci, 8ajm, 8dmc, 8p1, 8rn, (8zk), 9acx, 9aec, 
9apf, (9aqc), 9aqv, (9avg), 9ayd, 9bdq, (9bgi), 
9bvz, 9bhi, 9bis, 9bkf, (9bib), 9bxq, 9bze, 9bzi, 
(9ccw), (9cdv), (9cea), (9chc), 9cld, 9cte, 
9dai, 9day, 9dvw, (9dix), 9dp, 9doe, 9dun, 9dvw, 
9dxc, (9dxy), (9dyi), 9fm, 9q1, 9ro, 9ry, (9tm), 
9we, 9xax. 

Can.- (2az), (3aec), (3bq), (3ms), (4dq), 
4cb, 4cn, 4ab. G2od? All cards answered or 
refunded. 

Performance! 
The performance of the R. M. C. Variometer equals its 
exceptionally neat and attractive appearance. 
Seven eighths of windings are in mid -air, thus reducing 
dielectric losses to a minimum. Sickles Diamond 
Weave construction reduces distributed capacity to a 
minimum. 
The R. M. C. Variometer has extreme maximum and 
minimum variation. The Variocoupler is the same 
size and general construction and works remarkably 
well in Reflex or other circuits requiring a first -class 
variocoupler. 

Licensed under bask patents 
Other patents pending 

Variometer $450 
Variocoupler 4.50 

Ask your dealer to show you these R. M. C. products. 
Immediate deliveries to jsbbers and dealers. 

The Radio Manufacturing Co. 
Springfield, Maas. 

Dept. I) 337 Worthington St. 
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g Equipment Followin We Feature the 
It Is Nationally Known -Has Reputation 

FADA NEUTRODYNE KITS $25.00. Parts for all circuits. 
Kilbourne-Clark WAVE TRAPS $8.50 

SETS COMPLETE LOUD SPEAKERS COMPLETE 
INSTALLATIO 

Fada 120 $120 

Atwater Kent $104 

EZadyne $130 

Grebe, C.R. 12 $175 

We specialize in the installation 
of complete equipment. Get 
our prices, they are reasonable. 
The Warner Guarantee goes 

with it. 

Atlas Loud Speakers $25 

R3, Model D $35 

Magnavox M1 $35 

Magnavox R2 __......$60 

Our Line of Parts Includes Every Well Known Make 

Remember---Our Mail Order Service is Rapid and Reliable 

FOUR 
STORES WARNER BROS. 

976 Market Street 
350 Market Street San Francisco 

Oakland- Twenty -second and Telegraph Avenue 

FOUR 
STORES 

428 Market Street 

The New Portable 

Voceleste 
(VOICE FROH THE SKY) 

Ten by 14 by 18 
inches. Weight 
30 pounds with 

batteries 

Wherever you go; tour- 
ing, yachting, camping, 
take all the delights of 
high class radio with 
you. The New Porta- 
ble Voceleste is a self - 
contained, 6 -tube set with internal batteries and folding 
loop, completely housed in beautiful black grained lug- 
gage case, 10 by 14 by 18 inches and weighing only 30 

pounds with batteries. A set of great range, splendid 
tone and remarkable selective qualities. Voceleste rotat- 
ing loop, mounted on bracket, folds instantly and stows 
in case. Sweet toned loud speaker is part of set. 
Get in touch with the nearest Voceleste Dealer or write 

direct to manu- 
facturers. Sets 
selling on sight 
and some profita- 
ble dealer terri- 
tories are still 
open. Manufac- 

tured by 

The Radio Products Mfg. Co. 
Cleveland, O. 

Ca, f 
Improve Your Set 

with an 
Am erTran 

and enjoy radio 
this summer 

as never before 

TRADE MARK REG.U.S.PAT.OFF. 

Type AF -6 (Turn ratio 5), has long been acknowledged 
the Standard of Excellence for audio amplification. 

Type AF -7 is now offered for 2nd or 3rd stage ampli fica- 
tion in conjunction with AF -6 for 1st stage. In this use 

AF -7 decreases the tendency to overload the last amplify- 
ing tube on loud signals. 

Price, either type, $7.- -at your Dealer' 

AMERICAN TRANSFORMER COMPANY 
Designers and builders of radio transformers for over 23 years 

174 Emmet St., Newark, N. J. Cal. Office, Rialto Bldg., San Francisco 
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A CLASSIFIED ADVERTISING SECTION READ BY BETTER BUYERS 
The rate per word is five cents net. 

Include name and address when counting words. 
ADS FOR THE JULY ISSUE MUST REACH US BY JUNE FIRST 

Remittance must accompany all advertisements. 

1 
OMB 111111111111 GIB NB 1111111119 GIB! 

DID YOU KNOW THAT OUR SUPER- HETERO- 
DYNE INTERMEDIATE FREQUENCY TRANS- FORMERS ARE TUNED? EACH TRANS- FORMER A FILTER ITSELF! WOUND WITH 
NO. 24 WIRE -NOT NO. 32 AS OTHERS ARE. ENTIRELY ENCLOSED IN BAKELITE HOUS- ING. MOUNTING FEET ARRANGED TO MOUNT TRANSFORMERS ON BASE BOARD IN 
NEUTRODYNE FASHION. TUNED RADIO - FREQUENCY AMPLIFICATION DELIVERS 
FOUR TIMES THE VOLTAGE TO GRID THAT 
OTHER TYPES GIVE. WHY NOT USE IT? 
PRICE FOR 3 TYPE 10-A TUNED RF TRANS- 
FORMERS; 1 INPUT TRANSFORMER; 1 OSC. 
COUPLER; CIRCUIT AND INSTRUCTIONS FOR 
BUILDING 8 TUBE SET, ONLY $35.00 POST- 
PAID. IF AT THE END OF TEN DAYS YOU 
ARE NOT SATISFIED WITH ITS PERFORM- 
ANCE YOU MAY RETURN THE ENTIRE EQUIP- 
MENT (IF IN GOOD CONDITION) AND WE 
WILL CHEERFULLY REFUND YOUR MONEY! 
SEND FOR CONVINCING TESTIMONIALS 
FROM ALL OVER THE U. S. AND CATALOG. 
THE RAY- DEE- ARTCRAFT INSTRUMENT CO., 

1005 -17 '1 RIBUNE ST., REDLANDS, CALIF. 
168 GJIvLIirE Foreign Stamps. Mexico War 

Issues. Venezuela, Salvador and India Se ice. Guate- 
mala, CI ina, etc., only 10e. Finest appWoval sheets 
50 to 60%. Agents Wanted. Big 72 -p. Lists Free. 
We- wily stamps. Estahlished 20 years. Hussman 
Stamp Co., Dept. 150, St. Louis, Mo. (3T) 

PATENAS Pi.CURED. Samna sketch or mouel 
today for examination, prompt report and advice. No 
charge for preliminary advice. Write for free Booklet 
and blank form on which to disclose your idea. Highest 
references. Promptness assured. Clarence A. O'Brien, 
Registered Patent Lawyer, 198 -C Security Bank 
Building. Directly across the street from Patent 
Office, Wact ington, D. C. 

AMERICAN MADE TOYS- Manufacturers on 
large scale, and others wanted to manufacture metal 
toys and novelties. Millions needed of barking dogs, 
wag tail pups, wild animals, automobiles, Indians, 
cowboys, baseball players, cannons, toy soldiers, crow- 
ing roosters, statues of Liberty, miniature castings of 
capital, hatLing girl souvenirs and others. Unlimited 
possibilities. Guaranteed casting forms furnished 
manufacturers at cost price from $5.00 up, with corn - 
plete outfit. No experience or tools necessary. Hun- 
dreds made complete per hour. We buy goods all year 
and pay high prices for finished goods. Cash on delivery. 
Contract orders placed with manufacturers. Catalog 
and information free. Correspondence invited only if 
you mean business. Metal Cast Products Co., 1696 
Boston Road, New York. 

Special!!! Inch Display Aay. 166 Magazines Thrice 
$15. Year $50. Wood's Popular Services, Atlantic City. 

RADIO GENERATORS -600V 100 watt $28.50. 
Battery Charging Generator $8.50. High Speed 
Motors. Motor Generator Sets, all sizes. MOTOR 
SPECIALTIES CO., Crafton, Penna. (te) 

MAGNAVOX R3. Latest nationally advertised 
reproducers; electrical modulator. List $35. Intro- 
ductory $25. The factory sealed carton is your guar- 
antee. Radio Central, Dept P, Abilene, Kansas. 

SALE OR TRADE 
Amrad wavemeter, $4. Cost eight. Will trade for 
radio apparatus. A. W. Nicolay, Benton, Wisconsin. 

BARGAIN -Unused Murdock oscillation trans- 
former and Murdock rotary spark gap with or without 
motor. In perfect condition. G. W. McCormick, Jr., 
1711 State St., Menominee, Mich. 

TELEGRAPHY -Morse and Wireless- taught at 
home in half usual time and at trifling cost. Omnigraph 
Automatic Transmitter will send, on Sounder or Buz ?er, 
unlimited messages, any speed, just as expert operator 
would. Adopted by U. S. Government and used by 
leading Universities, Colleges, Technical and Telegraph 
Schools throughout U. S. Catalog free. Omnigraph 
Mfg. Co., 16 J. Hudson St., New York City. 

Kennedy Loud Speaker, same as new $15; phones, 
condensers, variometers, plugs at less than wholesale: 
slightly used Edison primary cells A and B bats. at 
your own price. Box A- "Radio," S. F. 
WILL SACRIFICE $235 KENNEDY TYPE 

220, 150-3600 METER RECEIVER AND 525 
TWO STAGE, $100; MAGNAVOX, $24.50; 
MAGNAVOX 2 STAGE, LESS CABINET, $28; 
All parts for Haynes 7 tube Super- Heterodyne, 
drilled panel, $40 ; Genuine Tuska Superdyne 
parts $13.50; 5 tube Neutrodyne, ]incensed 
parts, $69. Terms 1 /3 cash or M. O. balance 
C. O. D. D. V. Dawson, Elwood, Indiana. 

BIG Money and Fast Sales -every owner buys 
gold initials for his auto. You charge $1.50, 
make, $1.44. 10 orders daily easy. Samples 
and information free. World Monogram Co., 
Dept. 68, Newark, N. J. (SAS) 

Type 201A Tubes, ÚV199, WD11, WD12, 
$4.25 each. Write for our complete price list of 
bargains. The RadioMart, 693 Mission St., San 
Francisco, Calif. 

MAKE BIG MONEY 
OUT OF RADIO 

Thousands of People want to buy a good Radio instrument. They have read that vast improvements 
have been made and they are ready to buy now if you 
show them the best. 

It is one thing to make a good radio instrument for 
your own amusement, but why not cash in now on your 
experience? Let us send you full particulars of the Ozarks Plan which shows you how to 

"MAKE $120 WEEKLY" 
selling long -distance Radio sete. The season is on right 
now. Let us tell you how to combine the clear signal 
of the crystal detector with the distance of the vacuum 
tube. Write today and don't fail to give the name of 
your county. 

OZARKA INCORPORATED 
814 Washington Blvd., Chicago 

C. W. and RADIO PÒ] T -Our new converters 
will satisfy your need for a more efficient and durable 
iirect current plate supply. No armatures to burn out. 
Output from seven hundred to two thousand volts at 
4 amperes. Synchronous Motors, Transformers and 
other parts sold separate. Write immediately, Kimley 
Equipment Mfg. Co.. 290 Winslow Ave., Buffalo, N. Y. 

(te) 
ARC & SPARK SYSTEMS 

Send for Descriptive Circular QRD. 
Interesting and Instructive (te) 

Radio School 433 Call Bldg., San Francisco 
RADIO WORLD, THE GREAT ItA11ONAL 

WEEKLY- published every seven days with all the 
latest news, developments and pictures of the radio 
field. 15e a copy. $6.00 a year (52 numbers), $3.00 
+ix months, $1.50 three months. Special to radio 
readers. Send $1.00 and we will send you the next 
eight issues of RADIO WORLD. Pub. Office, 1493 
Broadway, New York. (te) 

Vacuum Tube Hospital 
We repair and guarantee them. 

Agents, Dealers, and Customers Wanted. 
George H. Porell Co., Inc. 

West Somerville, Mass. (te) 
BARGAINS 

1 Grebe "13" Amateur receiver, new $75.00 
1 Paragon DA2 detector amplifier unit with jack 

for external detector to use with Grebe set 30.00 
Both above units 100.00 
1 Jewell 0 -25 thermo, new 8.00 
1 Jewell 0 -150 milliameter, new 5.00 
1 Acme inductance 5.00 
1 Amrad "S" tube old type, never used 4.00 
1 Faradon Mercury variable transmitting con- 

denser 4.50 
1 General Electric double current aviation gene- 

rator, supplies 120 mils at 550 volts for plate 
and 8 volts for filament. Right for two five 
watters. Extension shaft with key for pulley 
or coupling. May be used as dynamotor with 
twelve volt battery. New 22.00 

1 pair Como Push Pull transformers, new 10.50 
1 Jewell wavemeter like new 15.00 
1 Complete transmitter, 20 watts C. W. or 10 

watts fone; entire set factory built; best 
instruments used. Weston meters, G. E. 
motor generator, Federal filter, wonderfone, 
microphone, etc. Built by an employee of a 
well known radio factory for his own use. 
Wonderful D X. Complete with tubes ready 
to go for 200.00 
Complete information regarding this transmitter 

furnished upon request. P. L. Williams, Box 451, Bend, 
Oregon. 

Directory of Broadcasting Stations corrected to date, 
postpaid 15e. Broadcasting post cards, per doz., 15e. 
Sample free. Pacific Screw Co., 645 N. E. 53 St., 
Portland, Oregon. 

Large Size Edison Elements. Makes a real "B" 
Battery. 5 cents per pair, post paid. Arthur 
Chapelle, Woodburn, Oregon. 

1500 VOLT D C GENERATORS FOR PLAIE 
Supply, for $45, built by General Electric Co., to Navy 
Specifications, Ball bearing dynamotors, which will 
give most satisfactory service when belted to an external 
power source, as a gas engine, motor, etc., and which 
will make a pair of 50 watt tubes make a REAL noise! 
Rated at 600 watts on the high voltage side, and 25 volts 
31 amps on the low side. As dynamotors are ideal for 
power supply when operated from farm lighting plants, 
etc., and when driven will charge storage batteries, and 
do anything else a high grade 25 volts DC shunt wound 
generator will. Speed 6,000 RPM. ALL BRAND 
NEW AND UNUSED, guaranteed. 844 with shafts 
extended for belt drive. D. B. McGown, 1247 Forty - 
seventh Ave., San Francisco, Calif. 

If your Neutrodyne won't "Neut" o. k., send 10c for 
details of Kladag Coast To Coast Circuit, bill of mate- 
rials, etc., to change over your Neut into a set that will 
bring them all in from Mexico City 1 Tunucu, Cuba, 
on a loud speaker. Or send $5.00 for all extra parts, blue 
print, etc., you need to do this. Uses same panel lay- 
out. Stamps accepted. Radio List for stamp. Kladag 
Radio Laboratories, Kent, Ohio. 

Tell them that you saw it in RADIO 

QUERIES AND REPLIES 
Continued from page 37 

bridge, and wind the wire on a porcelain 
tube or other convenient tubing, of small 
diameter. The center of the wire should be 
found before winding it on the tube, so that 
the wire can be double, and wound on the 
tube from the middle, the two ends going on 
last. This makes the winding non -inductive, 
which is absolutely necessary in high -fre- 
quency work. 

Please publish the changes necessary 
to make the 100 -watt transmitter de- 
scribed in May, 1922, RADIO, suitable 
for use with two 5 -watt VT -2 tubes, in- 
stead of two 50-watt tubes. -H. D. W., 
Bowerston, Ohio. 

The principal changes will be in the soc- 
kets, filament rheostat, and power trans- 
former. You will, of course, require a set 
of sockets for the VT -2 tubes, a filament 
rheostat with a carrying capacity of 2.5 am- 
peres instead of 13 amperes, and a power 
transformer having a 110 -volt primary, 8- 
volt filament secondary, and 1000 -volt second- 
ary with a center tap. On this page is a 
description of a power transformer for pro- 
viding 550 volts for one 5 -watt tube. Wind 
3320 turns of No. 30 D.C.C. wire instead of 
1825 turns, and take out a center tap at the 
1660th turn. This transformer will then be 
connected in the circuit exactly as shown in 
the original circuit diagram in the May, 
1922, issue of RADIO, and no other circuit 
changes will be necessary. 

Is the current from the secondary of 
a Ford spark coil a.c. or d.c.? What is 
the secondary voltage when six volts is 
applied to the primary? Please publish 
a diagram for a 5 -watt transmitter, using 
a Ford coil for plate supply. -W. E. J., 
Middleton, Idaho. 

The output of a spark coil is alternating 
current. It cannot be otherwise, for direct 
current will not pass from the primary to the 
secondary winding of any transformer. 
Under ordinary conditions, the voltage with 
small load on the secondary will be of the 
order of 500 volts. A diagram of a 5 -watt 
transmitter employing a Ford coil was shown 
in Fig. 2, page 35, of January RADIO. 

Please give the circuit of the Grebe 
CR -13 receiver. -U. B. C., Columbus, 
S. C. 

The circuit was published in February 
RADIO, page 37, Fig. 1. Constructional 
data for the variometers was included in the 
text accompanying the illustration. 

ANNOUNCEMENT -A number of letters 
received by this department remain un- 
answered because the writer either forgot to 
sign his name, or signed only his initials and 
not his address. Correspondents should sign 
their names and addresses on the same sheet 
with the questions, and if a fee is enclosed 
for personal answer they should so state in 
the letter, in order that there will be no mis- 
understanding. 

MAIL YOUR 
CLASSIFIED 
AD TODAY 
FOR OUR 

NEXT ISSUE 

THESE 
ADS 

SELL 

YOURS 

GOODS! 
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SUPER HETERODYNE PARTS 

S "pí 
.60 

s. . 

OSCILLATOR 
COUPLER 

OSCILLATOR COUPLER, Large XX Bake- 

lite Black Tubing, Size 3s/4x3 in., using low 

resistance double silk wire. Rotor, 180 de- 

gree type, 6 fanstock terminals, metal parts 
all nickeled. Will improve any heterodyne set. 

Price $4.00. Send for FREE Hookup Diagram. 

New York Distortionless Audio 
Amplifying Transformer 

Ideally Suited 
for 

Super - 
Heterodyne 

Sets 

Q4ó0 

The New York Audio Frequency Amplifying 
Transformers were ' designed after careful 
series of tests and comparisons with all other 
makes. They are the choice of the leading 

radio engineers and have repeatedly proven 

their exceptional amplifying qualities. En- 

tirely free from distortion, howling and other 

objectionable noises. 
The windings contain 4000 turns on primary 
and 17,000 turns on secondary of No. 40 

wire, whicb balances out better than any 

other 'combination tried. 
A closed core construction is employed, elimi- 

nating more than one-half of the magnetic 

joints usually employed, thus greatly increas- 

ing efficiency. They occupy small space; are 

sold with money -back guarantee. Operate 

with equal efficiency any style tube. 

Price $4.00 

X400 

New York Mica 
Fixed Condensers 

"More Uniform Capacity" 

Superior 

Mechanically 

and 

Electrically 

Adapted by Leading Heterodyne Manufac- 
turers on account of truthful capacity rating. 

This is the only laboratory precision -built 
condenser on the market, yet sold at a com- 

mercial price. It is standard equipment with 
some of the largest and most discriminating 
set manufacturers. 
Guaranteed for capacity and against leakage 

or breakdown. 

The following sizes always in stock: - 
Capacity Retail Price 

.0001 Mfd. 35 

.00015 '' 35 

.00025 '' 35 

.0005 35 

.001 40 

.002 '' 40 

.005 60 

.006 75 

.00025, with Grid Leak Mounting 
attached, '45c list. 

Price $4.00 
NEW YORK COIL, 3,000 Meter R K. TYPE, 

INTERMEDIATE FREQUENCY TRANS- 

FORMERS are marvels of efficiency. Scien- 

tific positioning of primary and secondary, 

together with their extreme low height - 
11/4 in.- allows shorter grid and plate, wire 

connections than found in any other manu- 

factured. 

New York Variable 
Grid Leak 

This instrument is small and compact. It 
gives an unbroken, gradual resistance vari- 
ation of from 1/4 to 6 meg. ohms. A perma- 
nent resistance element is employed; a roller 
arranged to travel over same thus avoiding 
wear on the resistance element. It avoids 

the necessity of buying three or four various 
sized Fixed Grid Leaks, and is a quality 
product throughout. 

Price $1.50 

NEW YORK Condenser Tuned Radio Frequency Transformers are designed to operate in popular present -day circuits. 

Electrical losses, such as distributed capacity, have been reduced to the minimum. 

The transformer is rigidly secured to our universally known New York Variable Condenser of 17 plates, which will tune 

sharply all wavelengths from 250 to 575 meters.. Price, including Condenser, $4.50. 

NEW YORK COIL COMPANY 
338 PEARL STREET NEW YORK CITY, N. Y. 

Pacific Coast -MARSHANK SALES CO., 1240 S. Main St., Los Angeles, Calif. 

Why Not Use All CHELTEN 
Quality Radio Apparatus 

The Microfarad Junior 
Designed as a Neutralizing Condenser 

retains adjustment. 
C 

Priced 
nine 

at $1.75. 
plates 

danger of body capacity. Absolutely 
Listed below are other Chelten Quality Radio Apparatus obtainable at your dealers. 

W it f Ill t t d Catalog 

CHELTEN ELECTRIC CO. 
4865 Stenton Ave., Philadelphia 

adjustable by a knob without 

MIDGET VERNIER CONDENSER. 
RADIOSCOPE CONDENSER with vernier. 
SPECIAL CONDENSER for high oscillating radio-frequency circuits. 
All type of VARIABLE CONDENSERS. 
JACKS And PLUGS, Vacuum tube SOCKETS. 
CRYSTAL DETECTORS. 

re or us re a a 
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For the Super heteradyne 
PERFECT FILAMENT CONTROL 

For all tubes. Provides a step - 
less, noiseless range of control 
that simplifies tuning and oscil- 
lator control. Holds the record 
for long range tuning. 

"INC- 
THE PERFECT GRID LEAK. 
Provides a stepless range of 
grid leak control from % to 
10 megohms. Furnished with 
or without grid condenser rated 
at 0.00025 m -f. 

THE PERFECT RESISTOR 
Made in three ranges:-10,000 
to 100,000 ohms; 25,000 to 
250,000 ohms; 50,000 to 
500,000 ohms. Ideal for use as 
fixed or adjustable resistors. 

B 
THE PERFECT POTENTIOMETER 

Made in 200-ohm and 400 -ohm 
ratings for all circuits. Gives a 
smooth, stepless range of poten- 
tial control, so essential for 
super- heterodyne circuits. 

PERFECT BATTERY SWITCH 

A compact, enclosed battery 
switch which requires only one 
hole in panel to mount it. 
Nickel -plated and well built. 
Should be installed in every 
set to protect tubes against ac- 
cidental burning. Saves time, 
tubes, and batteries. 

H IS remarkable radio receiver, when properly constructed, 
is a marvelous hook -up for selective tuning and long range. 
It is gaining in popularity, everywhere, and is destined, 

no doubt, to become one of the leading types of receivers 
among discriminating radio enthusiasts. 
The surest way to build a successful super -heterodyne receiver 
is to use only the finest parts. Among the important items are 
the adjustable grid leaks, potentiometers, special resistors, fila- 
ment rheostats, and battery switches. In fact, there are no parts 
more important than the grid leaks and condensers. 

For these parts, standardize on Allen -Bradley radio products 
listed on this page. They represent the experience of rheostat de- 
signers with more than twenty years of training in this impor- 
tant field. Attempts have been made, from time to time, to 
imitate Allen- Bradley radio products, but without avail. They 
stand supreme in their field, and with a record of successful 
performance that places them in the front rank of high -grade 
radio products. 

Mail this Coupon for Radio Bulletins 
If you will drop this coupon in the mail, with your 
name and address, we will send you a complete set 
of folders describing Allen- Bradley radio products 
in detail. Be sure to get this information before you 
lay out your super- heterodyne receiver. 

Electric Controlling Apparatus 

288 
Greenfield 

Ave. 
Milwaukee, 

Wis. 

Allen- / Bradley Co. 
288 Greenfield Av. 

Milwaukee, Wisc. 
Please send me, by return 

mail, a complete set of your 
radio folders on Allen- Bradley / radio products. RUSH. 

Manufacturers of graphite disc / Name / Address 
rheostats for over 20 years 
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0.1 ohm 

Low 
Loss 

The True Measure of Efficiency 
0.1 ohm is the resistance of the 

CONNECTICUT 
D -10 

Triple Range Variable Condenser 
at a capacity of 330 micro-microfarads on a wave length of 215 meters. 
This is a statement that means something. 
Those who know that the losses of a condenser are in direct proportion to its 
resistance - 
Those who have learned that measurements taken at radio frequency are much more 
valuable than those taken at audio frequency - 
Those who can see the importance of judging the efficiency of a condenser for amateur 
and broadcast work on results obtained at a frequency in the immediate vicinity of 
that at which it is to be used - 
Will see in the above the real reason why this condenser should be used by all who 
wish to obtain the greatest degree of signal strength and sensitivity from their re- 
ceiving equipment. 

Three Condensers in One 
These three ranges of capacity enable it to take the place of the ordinary eleven, 
twenty -three and forty -three plate instruments. 
The chart tells the story - 
The range indicated by Curve B - from .000075 to .000275 mfd. - approximately that 
of an eleven plate condenser, is secured by wiring into the circuit from posts G and B 

The range indicated by Curve A - from .0001 to .0006 mfd. - approximately that of a 
twenty -three plate condenser, is secured by wiring into the circuit from posts 
G and A. 
The range indicated by Curve AB -from .00015 to .00085 - approximately that of a 
forty -three plate condenser is secured by bussing A and B and wiring into the 
circuit from G and B. 

FEATURES: Vernier Scale -Complete Shielding- Compact Size 
And all the convenience that goes with One -hole Mounting 

PRICE $4.50 
Complete with dial, index stud, spacing washers and buss bar. 

Send for Bulletin A -104 describing this unique instrument, with 
information and diagrams illustrating its special applications. 

.............. ....., El ...........PA. ...........4.. .a 
` iiiiiiiiiiiii .....¢Y41 .....ir..r... ......o.r.... M...... 

.iii..í..í......_ ...O.r.e..n111sr. s:r_:r......a.... 
::r..rm.:r........ i. ............. 

® CONNECTICUT & 
DIVISION 
L COMPANY 

CONNECTICIIT 

J -125 Head Phone 
$7.00 

D -5 Wave Filter 
$6.50 

J-121 A. F. Transformer 
$5.00 

J -136 Sodlon Adapter 
75 cents 

J -128 Sodlon Socket 
75 cents 

www.americanradiohistory.com

www.americanradiohistory.com


DISTANCE 1 SELECTIVITY 
SIMPLICITY 

/// 

QUALITY GUARANTEED 
S A N r R A N C 1 6 C O 

PACI FIC 

Sii 
(SUPER-HETERODYNE) 

TRANSFORMERS 

MULTIPLIED ENJOYMENT 
with your radio follows the use 

of the right equipment 
ABSOLUTELY GUARANTEED 

Pacific S -H Super Heterodyne Transformers 
are unconditionally guaranteed to give su 
perior results if assembled according to 
specifications. Their marvelous perform- 
ance is unequaled. 
You get the true quality of the original 
broadcasting, with distance, selectivity and 
simplicity. All clear, pure, exquisitely 
sweet. Distracting sounds, confusing echoes 
and noises, all are noticeably absent. 
No. 5 

PACIFIC S -H Super 
Heterodyne Amplifying 
Transformer (3 $ .50 
required), each V 
No. 10 

PACIFIC S -H Super 
Heterodyne Transfor- 
mer Standard for in- 
put or output, SC.50 

each VV 

FREE 
Super Heterodyne 

Hook -Up Print Packed 
with each transformer. 

Order from your 
regular dealer or advise 
us his name and we 
will arrange to supply 
you. 

A complete knock- 
down SUPER SET 
ready soon. 

Send for literature 

Baldwin - Pacific & Co. 
Representatives - Distributors 

Pacific Building San Francisco 
423 Homer Laughlin Building, Los Angeles 

H o 

JOBBERS and DEALERS 
Right policy, attractive prices 

and guaranteed quality apply 
to this line. Strong publicity to 
follow -trade paper, show 
cards, etc. Order now for prompt 
delivery. 

o 

SUNSET PRESS. SAN FRANCISCO 
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