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NEW RECEIVERS 
Who Owns ur Radio Sets? 

How A Broadcasting Station Is Run 



 

RADIO TUBES 
Since 1915- Standard for All Sets 

s CUNNINGHAM 
DETÈÇTOkAMiL1FIEA 

PK. f/ , TYPE C 301 A 
SAM iRANCISCO.CAI 

..1`tA7CNTE6, 

s 

TY PES, C-301 A.- C-299 C-300 C-11.C-12. IN THE ORANGE AND BLUE CARTON 

Whenever perfection is approached in any manufactured product, the qualities of that prod- 
uct soon become known to the great American public. Thus it has been with Cunningham 

Radio Tubes. From Maine to California, from the Florida Keys to Puget Sound, they 
have made themselves known in millions 

these tubes are now associated 
That you may come to know 

radio, when every variation 
ated, install Cunningham 
socket of your receiver. 
the laughter of clear, 
the human voice like 

Chicago 

of American homes. Throughout the nation 
with all that is best in radio. 
the delight, the charm, of 
of tone is flawlessly recre- 
Radio Tubes in every 
Then music becomes like 
swift -flowing water; and 

not quite human but divine. 

Price 
$2.50 

Each 
something 

Home Office: 182 Second Street 
San Francisco * Tested and appi(wed by RADIO IiRO DCAST * 

New York 
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Flexible. bare, and insulated 
hook -up wires of all kinds. 

Replacement and extension cords. 

Hook -up wires in several colors for 
easy wiring. 

Make it a GOOD Set * 
by Using Belden Products 

TWO things are important when you build a 
radio set: First, the workmanship in ar- 

ranging and connecting the units, and second, the 
quality of material used. 

No amount of good workmanship can compen- 
sate for poor material. For this reason, Belden 
radio products are used by many of the largest 
radio manufacturers. Belden radio products are 
available to you, too, in handy cartons, each 
labeled and guaranteed for your protection. There 
are dozens of items, each designed especially for 
some place in your circuit. Our attractive book- 
let, "Helpful Hints for Radio Fans," describes 
them all, with diagrams and illustrations. Every 
set builder should have this booklet. 

Send for Free Illustrated Booklet 

Use this battery cable if your 
batteries are in the basement. 

11 

Magnet Wire in all sizes for the 
man who winds. his own coils. 

* Tested and approved by RADIO BROADCAST * 
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ONE DIAL 
CONTROL 

Radio's Remarkable Innovation 
The 

MU-RAD 
Transcontinental Receiver 

with 

ONE DIAL CONTROL 
OU made this radio receiver. To answer a tremendous 

demand for simplicity without sacrificing efficiency Mu- 
Rad Engineers have developed this New One Dial Re- 
ceiver for you. This innovation in radio reception marks 

the most distinctive advance since the conception of radio. In ad- 
dition to the one dial control, Mu -Rad Receivers embody every 
principle necessary to good radio reception. 

Just a slight turn of the one dial brings in any local or distant sta- 
tion. A station once logged always comes in at the same dial set- 
ting. It is so simple a child can operate it. 

Write Dept. E3 for Literature 

MU -RAD RADIO CORPORATION 
Factory General Sales Offices: 
Asbury Park 972 Broad Street 
New Jersey Newark, New Jersey 

* 'Tested and approved by RAlllo BRO:\17CAST * 
1tnl.to ifwinht AHT. Nucember, 1925. Published monthly. Vol. VIII, No. 1. Publlehed at. Corden City, N. ]r StlbeerIi tlelt Pr1e $1.no a SOar. Entered at the Post office St 

Carden City, N T., na wood chive uwll welter. Doubleday, Pulte fi l'ompnny, Corden Pity, N. Y. 
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You'll Want To Own 

The 
MU-RAD 

Transcontinental Receiver 
with 

ONE DIAL CONTROL 
'O to your nearest dealer -ask him to demonstrate this 

new Mu -Rad. -The Transcontinental Receiver with One 
Dial Control. See how easy it is to operate that single 
dial and tune in any station. Note its remarkable select- 

ivity, its life -like reproduction, its tone, volume and beauty. Try 
tuning it yourself. Its so easy -a child can operate the Mu -Rad. 

Radio experts say that this sensational receiver will probably not 
be improved upon for years to come. 

Write `Dept. E3 for Literature 

MU -RAD RADIO CORPORATION 
Factory General Sales Offices: 
Asbury Park 972 Broad Street 
New Jersey Newark, New Jersey 

I I 

* Tested and approved by RADIO BROADCAST * 
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PA LL- AMEBICyN 

Beauty and Permanence 
Radio Built for the Years to Come * 

Model R Receiver 
Complete without tubes $9 0 

The radio receiver here pictured is offered to the public by the 
ALL- AMERICAN RADIO CORPORATION, a pioneer in the man- 

ufacture of reliable radio apparatus, as an ideal example of the 
solid value which a thoroughly equipped and experienced organ- 

ization can build into a product. 

Forget for a moment the entire question of price. Think of any 
radio set you have ever admired or wished to own. Compare, 

first, its construction, with this brief outline (on opposite page) of 
the value which is built into the ALL- AMERICAN Model R. 

Then, apply the final test- compare the performance with that of 
your former ideal of a radio receiver. After that -and not until 
then -remember the price at which it is offered, and simply ask 

yourself- "What can I get by paying more ?" 

III m 11 II 11 EI 11 11 111 mm 

* 'Tested and approved by RAoto BROADCAST * 
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Built and wired complete in the new ALL -AMERICAN factory, the 
Model R embodies many notable improvements developed in the 
ALL- AMERICAN Laboratories. It is offered at a moderate price, 
but with the emphasis upon its s»perlative quality, deliberately 
inviting your frank investigation of this question- 
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1 = 

71I 11111111111111 III 1 
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What Can You Get by Paying More? 
ALL - AMERICAN challenges comparison on the basis of 
the Six Vital Principles of Solid Value in Radio Receivers 

1. Quality of tone 

2. Ease in Tuning 

3. Quietness 

4. Selectivity 

5. Sensitiveness to 
distant signals 

6. Appearance and 
serviceability 

In the belief that tonal perfection is all- important, the ALL- AMERICAN Model 
R is equipped complete at the factory with Rauland -Lyric tone amplification. 
These laboratory -grade transformers, designed especially for lovers of artistic 
music, are recognized by highest authorities as the very finest on the American 
market. 

Two dials (360° type) control the ALL -AMERICAN Straight- Line -Frequency 
TUNING, reaching easily all wave channels, new and old, and eliminating all 
crowding of the low -wave stations. Touching the fingers to the dials does not 
affect the tuning. 

Practically all the various noises picked up directly from the air by ordinary coils 
have been eliminated in the ALL -AMERICAN Toroids. The unequaled quality of 
the Rauland -Lyric tone amplifier results in a remarkable quietness. 

A test of the ALL - AMERICAN Model R will be a revelation to the experienced 
listener, in the sharpness of tuning which has been achieved solely thrcugh im- 
proved condenser and inductance design, without impairing tone quality in the 
slightest degree. 

The ALL - AMERICAN Tuned- Radio- Frequency system embodies the most ad- 
vanced refinements of the present year. The result is a sensitiveness which chal- 
lenges comparison with any other set made, irrespective of the number of tubes 
employed. 

The ALL -AMERICAN Model R comes in a beautiful two -tone mahogany cabinet, 
with inlaid designs, which accords with the decorative scheme of the most fastid- 
ious home. Ample space is provided within it for all batteries, or for a "B" 
socket -power if preferred. The ALL- AMERICAN "steel chassis" construction 
rounds out a set that will be a source of uninterrupted enjoyment for years to come. 

Have your dealer demonstrate the Model R for you 
The leading wholesaler of radio apparatus in your community has probably been, 
for years, an ALL - AMERICAN Authorized Distributor. ALL - AMERICAN Guar- 
anteed Radio Products are sold everywhere by responsible and reliable dealers. 

ALL -AMERICAN RADIO CORPORATION, 4213 Belmont Avenue, Chicago, Illinois 
E. N. Rauland, President A_ 

w sca 

- Pioneers 
Illlll ll III III I I IIII IIII III IIIIIIIIIIIIIII I II I I I I I 

OWNING AND OPERATING STATION WENR -266 METERS 

MERICAN 
in the Radio Industry 

1111111 11111111111111111111111111111111111 11111111111111111111 11 1 1111 11111I IIIIIIIIIIIIIIIIIII111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III 1111111111111111111111 III III III 1111 III II III 
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Your set at its best 

'Jested and listed by the 
National Board of Fire 
Underwriters. 

* Tested and approved by R ' io lHROAncAST 
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aiwaifs with a 
Super-Ducon 

-the,'$"Batíery Subsfitut& 

WHEN guests come in, your set is 
ready. No run -down "B" batteries, 

no batteries being recharged. There's 
the Super -Ducon plugged into the light 
socket -ready to deliver a steady, silent 
flow of current. 

It's the perfect substitute of "B" batter- 
ies- equipped with a specially designed 
RCA tube (Rectron UV -196) that has 
an average life of more than 1000 hours. 
It's a thoroughly efficient device -made 
and backed by Dubilier. And it keeps 
your set at its best! 

Write for descriptive booklet No. H -3 

"The Super -Ducon -and how to install it." 
4377 Bronx Boulevard, New York City 

Dubilier 
CONDENSER AND RADIO CORPORATION 

* Tested and approved by RADIO BROADCAST * 
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INCORPORATED JB 
the Gold SiandardofRadio Receivers 

mis the notes of Orpheus inspired 
the Argonauts in their quest of 
The Golden Fleece, so the sur- 
passing tone fidelity of Ferguson, 
The Gold Standard of Radia Re- 
ceivers, charms even the true 
music critic. 

THE latest of the Ferguson six -tube Receivers - 
the Model "Eight"-wins every time with the 

true radio enthusiast, and with those who are not, 
too. You will revel in its ability to deliver "volume" 
-with tone quality -on even the distant stations. 
You will delight in its ingenious supercraftsman- 
ship; its graceful, rugged dependability. 

The lady of the house will welcome it into the li- 

brary among her cherished heirlooms, for its value 
as a true musical instrument of dignity and charm. 
The single tuning control will fascinate her. 

In a World of extravagant claims, the provable per- 
formance of a Ferguson is outstanding. Never built 
down to win on a price, each Receiver is a precision. 
built Standard Bearer of the Ferguson ideal. 

(io to your nearest Authorized Ferguson Dealer and 
compare! 

S%TIV/ri- 

VC I EN 

One Tuning Control- - 
Calibrated in Meters! 

With the Ferguson Model "Eight" (a 
six -tube Receiver) simply choose your 
program, turn up its exact wavelength, 
and in comes your station. 

*"l'e.ted and approved b) Il utu Iiamnc %sT * 
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THE new De Luxe model AmerTran 
audio transformer possesses an un- 
usually straight line frequency char- 

acteristic extending the range below the 
lowest note now being broadcast. While 

The New 
AmerTran De Luxe 

the AmerTran AF -6 and AF -7 have, for 
years, been considered the leaders in audio 
frequency amplification, this new De Luxe 
AmerTran shows a gain of about three 
octaves below that previously obtained. 

-q 
-3 
-2 

AMERTRAN DE LUXE ( rio 4) 

Z o 

Mill- 
F-}::K\\ 
Ffillk 

WI 
At `\ \\``"\\ \ \ \ \ \\ ``` ldll 

1 
lIMERTRAN 

I. 

1YPE 1RF.6 (PArti5) 

o 
> al t . 

25 50 100 200 400 800 1600 32)0 6400 

FREQUENCY SCALED 10 OCTAVES 

The AmerTran De Luxe is a transformer of moderate size and 
weight, enclosed in a strong metal case with mounting holes 
at both top and bottom so that it may be inverted, affording 
simplified connections. While the AmerTran De Luxe will 
improve any set, appreciation of its uniform amplifyingqual- 
ities can best be realized when operated in conjunction with 
straight line frequency loudspeakers, such as the best cone 
and disc types and with a tube inthe last stage capable of hand- 
ling the output. It is for those who are satisfied only with the 

utmost in quality that this transformer has been developed. 
The AmerTran De Luxe is made in two types, one for the 

first stage and one for the second stage, and plainly marked as 
such. The chief difference between these two types is that 
the first stage transformer has approximately 50% greater 
primary inductance than the second stage transformer, thus 
more nearly corresponding to the operating impedances of 
the tubes out of which they work. For this reason it is advis- 
able to purchase and operate these transformers by thepairl 

Price, either type, $10.00 at any authorized AmerTran Dealer 

AMERICAN TRANSFORMER COMPANY, 178 Emmet Street, Newark, N. J. 
"Transformer builders for over twenty-four years" 

AmerTran Models AF -6 AF -7 now reduced to $5 

AMERICAN TRANSFORMER COMPANY Name 
178 Emmet Street, Newark, N. J. 

Gentlemen: Enclosed find check (money order) for $ 

Please send me First Stage and Second Dealer's Name 

Stage AmerTran De Luxe Audio Transformers at $10.00 each. Address. 

Address 

* Tested and approved by RADIO BROADCAST * 
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Handsomely finished in velvet green Duco with solid walnut salin finish top and bottom. 
Beautiful to appearance and perfect in performance. 

Amazing Clarity, Selectivity, volume 
and Distance 1--1 from your receiver 

DISTON is offered to you as a positive 
means for bettering reception with your 
present receiver. It removes the uncer- 
tainty of "B" Battery conditions and 
provides easy means for getting ulti- 
mate performance night after night, 
without apology- critical adjustment 
and tedious care, at less expense than 

"B" Battery operation. QC It uses ordinary 
alternating current from your light 
socket to provide the proper "B" current 
for your individual set, tubes and loud 
speaker. DISTON is free from current 
noises and hum. Ample provision for 
adjustment to every type of circuit - 
home and factory -built.* 

You can confirm DISTON advantages in your own home. Write for 
full details giving set name and circuit. We will arrange for test 

either direct or through your dealer as you prefer. 

DISTON KITS 
for Set Builders 
60, 50. 25 cycle 
$28.50- E42.75 

DISTON 
Ready for Operation 

60. 60, 25 cycle 
$40 -S60 

*Owners of the older types of receivers will be pleased and gratified by the surprising 
increase in performance that DISTON makes possible. 

* Tested and approved hw R:\uio BROADCAST * 
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The AmerTran Power Transformer TypePF -45, 65 VA -60 
cycles, 110 volts primary, 450 -814 -814 secondary 

TYPE PF -45 is intended for use on 
the standard 110 volt, 60 cycle 

house lighting circuit. It has three sep- 
arate well -insulated secondary windings; 
one for 450 volts with a current capacity 
of 60 milliamps. and two 8 volt windings 
each with a carefully balanced center tap 
and a current capacity of 2 4 amperes. 
The windings are enclosed in a strong 
metal case provided with mounting feet. 
The secondary leads are standard code 
flexible wires left long enough to reach 
the terminals in the average set without 
splicing. 

This transformer is well suited for 
supplying AC power for filter circuits 
and is designed with the usual margin 
of safety incorporated in commercial 
power transformers. 

Price: $15.00 each 
f. o. b. Newark, N. J. 

.products 

The New ArnerChoke, Type 854 

TYPE 854 is a scientifically designed 
impedance or choke coil having a 

no -load inductance of approximately 100 
henrys at 60 cycles and a maximum DC 
capacity of 60 milliamps. The DC resist- 
ance is approximately 600 ohms. 

The AmerChoke is an impedance of 
general utility designed primarily for use 
in filter circuits. As an output impedance 
for by- passing direct current from the 
loudspeaker it is just as efficient as an 
output transformer and somewhat more 
economical. When used with a 1 mfd. 
(or greater) fixed condenser, the tone 
quality equals that of the best output 
transformer. 

DC saturation is prevented by two ad- 
justable butt joints in the core. 

Price : $6.00 each 
f. o. b. Newark, N.J. 

eft any authorized eAmer`Iran Dealer 

AMERICAN TRANSFORMER COMPANY, 178 Emmet Street, Newark, N. J. 
"Transformer builders for over twenty -four years" 

AMERICAN TRANSFORMER COMPANY Name 178 Emmet Street, Newark, N. J. 

Gentlemen: Enclosed find check (money order) for $ Address 
Please send me by Express Collect 

AmerTran Power Transformers at $15.00 each 
AmerChokes, Type 854, at $6.00 each 

Dealer's Name. 

Address 

* Tested and approved by RADIO BROADCAST * 
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Approved byRadio 
Publications 

Endorsed byfiadio 
Authorities 

and praised by 
newspapers 

all over 
TIMMONS 

B1jm&ator 

Radio Broadcast Approves the 
B- Liminator 

In endorsing the B- I.iminator, the Radio 
Broadcast Laboratories wrote, "We are entirely 
satisfied with the results of our tests." 
We'll send a folder telling what other radio 
publications and authorities say about the 
B- Liminator. 

Timmons Radio Products Corporation 
Germantown Philadelphia 

TIMMONS 

o 

f 
Timmons Talkers- pioneer of cabinet 
type loud speakers -Fritz Reiner, 
conductor of the Cincinnati Sym- 
phony Orchestra, said "I consider the 
Timmons Talker the most natural re- 
producer." Price $35. 

_1 

\ '1' --- 
ti 

friÑÌ1ìtfi,) 

Öu2&5° 
with special tube 

SLIGHTLY HIGHER WEST OF THE ROCKY MOUNTAINS 

Radio Products' 
* Tested and .i ,pii aril by RADIO BROADCAST * 
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when the Loos brothers 
Síngfrom 

4 4} 

` 

11" ' 
4 

Robert Loos sits at home 
and hears them as natu- 
rally as though they were 
singing in the same room. 

THaK1 
=1¡uiö 

'FRtOUENCY 
TRANSFORMER 

All State Ratio 

R.R4t Eo[ . s- 1-c .i 
For over 30 years 

makers of 
PRECISION 

Electrical Apparatus 

Karns Harmonik Transformers 
Amplify Radiocast Music with Absolute Fidelity! 

No soonerhad Karas Harmonik 
Transformers been introduced 
than letters began to pour in 
from all over the country. 
Exacting set builders, after 
many disappointments, found 
in the Karas Harmonik an 
audio transformer which really 
amplified with tremendous 
volume - and positively with- 
out distortion. 
"Now I know radio as I never 
knew it before." So Mr. E. M. 
Lubeck of Kokomo, Indiana, ex- 
pressed himself. "Karas Harmoniks bring in every voice and 
every instrument as distinctly as one could get them in the 
room," wrote the Rev. Wm. Stellhorn of Columbus, Ohio. "I 
consider your transformer a real musical instrument. Like a 
good violin, it has fine tonal qualities at all pitches covering 
the musical scale," was the comment of Mr. Walter Krause of 
7807 Burnham Ave., Chicago. Mr. G. C. Tubbs of Gratham, 
New York, told of his wonderful reception of a band concert 
from St. Louis, pointing out that every tone of every instru- 
ment could be picked out with perfect distinctness. 
These few reports- picked at random from scores of letters 
-tell you more convincingly than WE can tell you. the won- 
derful results YOU can obtain through installing Karas Har- 
monik Transformers in your new set if you build one -or your 
old set if you keep it. Nothing like it has ever been known 
before the Karas Harmonik was produced. Nothing approach- 
ing it has ever been developed since. Remember, the finest 
loud speaker can't overcome the shortcomings of defective or 
inefficient transformers. 
Here, for your enjoyment, is an audio transformer, scientifi- 
cally designed to reproduce through your speaker all of the 
beauty of Radiocast music - exactly as it is rendered 

Karas Electric Co., Chicago, Ill. 
Dear Sirs: I take great pleasure in praising your wonder- 
ful Karas Harmonic Transformers. I recommend them 
to the most critical. I am using two of them in a three - 
tube Low -Loss set which I built. I have two brothers 
singing from Edgewater Beach, WEBH Station, and 
whenever they are on we listen in. Well, their singing 
comes in so natural and clear that at times we think they 
are right in the same room with us. My brothers are known 
as Chicago favorites, the Loos Brothers, and they also 
tell me mine is the clearest set they have ever heard. 

Respectfully yours, 
Robert Loos, 1640 N. Leavitt St., Chicago, Illinois 

in the studio, whether by a 
soloist or the largest band or 
orchestra. 
The problem of amplifying high, low 
and medium audio frequencies to an 
equal degree has finally been solved. 
Sonorous bass notes pour forth from 
the speaker in full strength and rich 
tone quality. The vital harmonics 
and rich overtones are brought out 
in their true beauty by this marvel 
of audio transformers. 
All last season. home set builders - 
th e most discriminating class of radio 
enthusiasts - bought Karas Har- 
moniks and enjoyed a musical qual- 
ity of radio reception that owners of 
factory-built sets knew nothing 

about. For set manufacturers mistakenly thought they could not pay a 
little more for Karas Harmoniks than common kinds cost. 
If you want the utmost pleasure that radio has to offer, get a pair of Karas 
Harmonik Transformers at once. Whether you are building a new set, 
or intend to remodel an old one, it is very easy to put in Karas Harmon - 
iks. Or, if you don't care to install them yourself, any radio repair man 
will do it for you at small expense. Why not make up your mind right 
now to have the best music your set is capable of giving? 

Most good radio dealers carry Karas Harmoniks. If 
your dealer is out of them. order direct on the cou- 
pon below. Send no money, just pay the postman. 

Karas Electric Co., 4043 N. Rockwell St., Chicago, Ill. 
Please send me. pairs of Karas Harmonik Audio Frequency 
Transformers. I will pay the postman $7 apiece, plus postage, on deliv- 
ery. It is understood that I am privileged to return the transformers 
any time within 30 days if they do not prove entirely satisfactory to 
me, and my money will be refunded at once. 

Name 

Address. 

If you send cash with order we'll send Transformers ttostoaid. 

* Tested and approved by R.anto BRnAncAST * 
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BEHIND THE EDITORIAL 
SCENES 

E ARE proud to present the new RADIO BROADCAST which 
in quality of appearance and contents speaks for itself, 

and we are confident that all our readers will feel the same as 
one enthusiastic subscriber who was in the office the other day 
and to whom we showed the plans of the new RADIO BROADCAST. 

"Why," said he, "there is nothing in the radio field to equal 
RADIO BROADCAST now that you have increased its size and suc- 
ceeded in turning out a magazine of the splendid quality of this 
November number." 

In this issue are described four complete receivers, any or all of 
them good enough to please the heart of the most discriminating of 
constructors. The RADIO BROADCAST "Aristocrat" is a single - 
control set with resistance coupling; Mr. Millen's receiver and 
power amplifier is the first one to be described employing impor- 
tant new developments with a.c. audio power amplifiers for the 
home constructor. The other articles are worthy of distinct 
attention each on its own merits. 

MR. C. S. THOMPSON, the author of the interesting piece 
about Doctor DeForest, was for many years closely as- 

sociated with him and knows whereof he speaks. Mr. Fred 
Turner, whose "'Radio Central' Conqueror of Time and Dis- 
tance" appears in this number, is a broadcast speaker whose 
"Trips and Adventures" are familiar to WEAL' and wiz listeners. 
Readers who have been following the interesting discussion in 
Carl Dreher's department regarding the merits of so -called "super 
power" will read with great interest the concluding arguments in 
this word -battle. Those who have been curious about the 
internal human machinery of a great broadcasting station should 
read Mr. Dreher's leading article on page 45. 

In the following numbers of the magazine, there will be 
articles of great interest to every one who follows radio. To 
make a confession, because of lack of space for many months, 
the editors have had to leave out almost as much material as ap- 
peared in the magazine. That embarrassment of riches means 
that the reader can be confident of some mighty good mater al in 
every number. One of the most interesting of the articles due to 
appear as soon as space can be made is by Roland F. Beers on "How 
to Build an Improved Plate Supply Unit" employing the new 
Raytheon tube, an improved "S" tube. The article is very 
complete constructionally and every part of the B supply unit 
is fully described. And Glenn H. Browning has developed an 
improved Browning -Drake receiver using impedance- coupled ampli- 
fication which will be described soon. 

Write and tell us how you like RADIO BROADCAST with its new 
cover and in its new form. 

Doubleday, Pate & Co. 
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<7-D- 
1-0. 

three new 
ower tubes 

RCA, concentrating great efforts on the study 
of vacuum tubes, has developed three important 
new Radiotrons. They will be widely used in 

sets of all kinds in the last stage of audio fre- 

quency amplification. Their contribution to 
radio progress is greater power. They mean greater 
volume on dry batteries -and greater volume 
on storage batteries. They mean better tone, be- 

cause they mean volume of sound without dis- 

tortion. 

These new Radiotrons are now ready for gen- 
eral sale, after months of testing. 

oto v.i Y. Of F. 

UX -120 UX -112 UX -210 

Radiotron UX -120 -A new, powerful amplifier tube 
that means great volume of tone on dry batteries. $2.50 
Radiotron UX -112 -A new power tube similar to the 
familiar UV-201- A, butseveral times as powerful. $6.50 
Radiotron UX -210 -A super -power tube, several 
times as powerful as UX -120. Probably the most power- 
ful receiving tube in existence. . . $9.00 

adiotron 
RADIO CORPORATION OF AMERICA 

AN RCA PRODUCT 
NEW YORK CHICAGO 

For details and 
technical de- 
scription of the 
new Radio - 
trons, write to 
the nearest 
RCA office for 
the illustrated 
booklet. 

SAN FRANCISCO 

* Tested and approved by RADIO BROADCAST * 
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' ht miles an hour used to be the 
eight 

d lzmLt.Oldfasliioned, - speed cannot chargers . ::ë r-w\ slow, batíerV a eres an hour 3- 
- m ,, 

_ Qj l charge over 9 _am eye chareY 
. 

P 
uy nothing but an up-to-date 5 

?he Yew Improved 
5AMPe'4& B 

G04D SEAL 

HOMCIIMG(R 

Over 500,000 already in use 

iJireeree Times as last 
Better Because: - 
New micrometer adjustment, 
hinged lid, and carrying handle. 
No bulbs to buy or break. 
Can be used anywhere -con- 
tains no acids or other harmful 
liquids to spill. 
Approved by underwriters - 
trouble- proof, shock -proof and 
fireproof. 
Beautiful cabinet in maroon 
and gold. 

Write for new edition of 
reeour instructive booklet on 

radio operation "The 
Secret of Distance and 
Volume in Radio." 

No more of the long, bothersome waits that were 
necessary when the slow, 2-amp e r e battery 
charger was the best that radio offered. 
The New Improved 5- ampere GOLD SEAL HOM- 
CHARGER charges your battery overnight -it charges 
three times as fast as the slow, obsolete chargers that 
were last year's best. And it charges both A and B 
batteries without additional equipment. 
Don't let anybody sell you an obsolete slow 2- ampere 
charger. You need a full 5- ampere charging rate for 
real efficient service. To be absolutely sure, insist ón 
the GOLD SEAL HOMCHARGER. 

The Kodel Radio Corporation 
505 East Pearl Street Cincinnati, Ohio 

Owners of Kodel Broadcasting Station WKRC 
on the Alms Hotel. Send for program. 

* Tested and approved by RADIO BROADCAST * 
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KParts 
SM 
r 

EVERsince the first Silver -Marshall product was mar- 
keted, the S -M reputation for quality apparatus of originally 
distinctive design has been growing steadily until to -day it 
is only logical to find Silver -Marshall with apparatus, not 
designed just for the season of 1925 -1926, but with equip- 
ment that will be adding to that reputation years hence. For 
is it not to be expected that the vision of S -M engineers 
should foresee developments months in advance -be ready 
for them with parts, not designed in the last minute rush to 
get business, but as the result of months of careful inves- 
tigation and development work? The results are such parts 
as the low -loss all wave interchangeable inductances and 
their special sockets -the compact silver plated SLF con- 

densers, and the combination UX and UV sockets for both new and old tubes. 
'When you see -handle -each or all of these or other S -M parts, you feel they are 
right, their sheer perfection delights the soul of the craftsman -and radio authorities 
the world over have approved and endorsed them. 
That's why this year, -next year, and the year after, the finest of fine sets will be 
built with S -M parts. 

S -M Silver plated condensers are at once the smallest and yet the most efficient available. They 
are made in SLF and SLW. Several may be simultaneously controlled by a single knob, due to 
an ingenious coupling arrangement supplied. 

S. L. F. S. L. W. 
No. 310 -.0005 $6.00 No. 305 -.0005 $5.00 
No. 311 -.00035 5.75 No. 306 -.00035 4.75 
No. 312- .00025 5.50 No. 307- .00025 4.50 

All bakelite low loss interchangeable coils for 50 to 550 meters are now available for a 
variety of purposes. Each coil has an adjustable rotor, except 112 type, and fits in the 
515 socket. Type 113 is the unwound form, complete with rotor, springs and contacts. 

R. F. TRANSFORMERS ANTENNA ADAPTERS OR OSCILLATORS 
112 -A 190 -550 M 110 -A . 190 -550 M 
112 -B 90 -210 M 110-B 90 -210 M 
112 -C 50 -110 M 110-C 50 -110 M 

All types, $2.50 each Type 113, UNWOUND FORMS, $1.25 each 
Type 515, BAKELITE SOCKET FOR COILS, $1.00 each 

No. 510 socket is of genuine black bakelite, designed to take all new or old (UX or UV) 
tubes except the old type UV 199's. Springs are of silver bronze. Price 50c. 
Complete kit for the " SILVER SIX " including all the necessary parts, with three 
stage resistance amplifier $53.00 
"SILVER SIX" essential kit only, including three condensers, necessary coils and 
coil sockets $27.75 
Instructions for building the " SILVER SIX " 50c. 

SILVER -MARSHALL, INc. 
103 SOUTH WABASH AVENUE CHICAGO, ILLINOIS 

* Tested and approved by RADIO BROADCAST * 
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What becomes 
of the BASS notes 
in YOUR set? 

.rfrrtr - 
rk 

While the better transformers amplify 
quite evenly over the entire upper and 
middle registers of the musical scale, 
from about 6o cycles downward there 
is a pronounced loss of amplification, 
as indicated above. Poorer trans- 
formers begin to drop off in amplifi- 
cation even higher on the scale with 
the result that lowest notes disappear 
enti rely. 

There is no variation in amplification 
over the entire range of musical fre- 
quencies with Thordarson Autoform- 
ers. No note is too low -no note is 
too high to be fully amplified by the 
Autoformer. In addition there are 
three other advantages. 

NOTICE: Only Thordarson 
builds the Autoformer 

-Art,otlt.er 7'ltortlarsott Development 
Announcing 

Four Great Improvements 
in Amplification! 

FULL amplification of those bass notes hitherto largely "lost" ! Greater 
clarity on all signals! Improved reception of distant programs! Bet- 

ter volume control! 
These are the four advantages achieved by this latest Thordarson develop- 
ment -the Autoformer. 
Autoformer amplification is for those who seek the finest reproduction of 
programs to be had. It may be used with any set in place of the regular 
audio transformer hook -up. Full directions, with diagrams, for building a 
Thordarson Autoformer Amplifier are supplied with each instrument. 
Thordarson dealers everywhere. 

1IIORDARSON 

Trade -Mark Registered 

All Frequency Amplifier 
Write for the Autoformer Hook -up 

Bulletin free 
THORDARSON ELECTRIC UFACTURING CO. Tr wtstOrmer speeta tst s e 1895 
WORLD'S OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS 

Chicago, U.S.A. 

Dependable Radio Products 

Resistance Amplifier Unit 
Furnished with Muter fixed condenser and resis- 
tances making a compact, efficient unit for assembly 
of resistance coupled amplifiers. It is furnished for 
four stages: 

1st Stage - - 51.50 
2nd Stage - - 1.50 
3rd Stage - - - 1.50 
4th Stage - 1.50 

Endorsed and 

Resistance Amplifier 
The Muter Amplifier is mounted on a black 
bakelite base - fitted with highly nickel 
plated brass tube sockets and resistance 
mountings. Double spring tube contacts in- 
sure proper connection. Special arrange- 
ment prevents possibility of short circuits. 
All wiring connections made with soft copper 
lugs, securely fastened, with screws and lock 
nuts. Each amplifier stands rigid factory 
test to insure true amplification with any 
type of tuning circuit. 

Used by the Leading Set Builders 

Fixed Grid Leaks 
Made of a permanent resistance 
element. Hermetically sealed 
in a substantial glass tube, in- 
suring constant capacity. 

Fixed Condensers 
Blass electrodes -mica insula- 
tion - accurately calibrated, 
and individually tested, in- 
suring absolute noiseless Oper- 
ation. 

Leslie F. Muter Company, Mfgrs., 76th & Greenwood Ave., Chicago, Ill. . 
* Tested and approved by RADIO BROADCAST * 
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Centralab 
Modulator 

A 500,000 ohm Potentio- 
meter that gives perfect 
control from a whisper to 
maximum volume. Used 
by W. M. Silver in the 
new "Silver Six ". if your 
dealer cannot supply you, 
order direct -two dollars. 

?hvouqk the"Ratholraffid 
WHEN you run into a flock of high -powered 

broadcasting stations, all riding the ether 
at the same time, can you pick your way 
through to your desired destination without 
getting tangled up in the jam? 
The Centralab Radiohm will enable you to 
"ride" through the "radio traffic" with ease - 
slip past unwanted "locals" and bring in selected 
"DX" loud and clear. Smooth variation from 
zero to 200,000 ohms. Especially adapted to 
plate circuit control of oscillation. Now used 
as a standard unit by more than a score of 
leading radio manufacturers. 

$2.00 at your radio dealer's -or mailed direct. 
Write for literature and circuits describing 
this and other Centralab patented controls. 

CENTRAL RADIO LABORATORIES 
16 Keefe Avenue Milwaukee, Wisconsin 

Centralab 
* Tested and approved by RADIO BROADC AST 
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with Tho 
If you were commissioned to explore the polar - 
regions, you too would be very particular 
to select the best equipment - especially in 
radio, your sole means of communication. 
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many others 
use 

PrHORDAÌ SON Super Amplifying 1 Transformers - the identical 
transformers sold by dealers every- 
where and used in a majority of 
quality sets -have been the exclu- 
sive choice of MacMillan on his 
Arctic expeditions. 

Surely no greater tribute can be 
paid to the actual supremacy of 
Thordarson Transformers, product 
of the world's oldest and largest 
exclusive transformer specialists. 
Faultlessly they amplified programs 
and messages from great distances 
on the 1923 -1924 expedition - and 
came back "as good as new. "Equally 
successful was their performance 
on the last expedition. 

The wisdom of MacMillan's choice 
is further confirmed by the fact 

The Thordarson "Autoformer "All Fre- 
quencyA mplifiers are our latest develop- 
ment. They amplify clearly the lowest 
as well as the highest notes of any 
instrument. An adaptionofimpedances, , 
resistances and capacities. Write for the' - 
A utoformer Hook - up Bulletin-it's free. 

that year after year, leading builders 
of fine sets- makers of fine instru- 
ments especially noted for distance 
and superb tonequalities -use more 
Thordarsons than all competitive 
transformers combined. 

In addition to Thordarson audio fre- 
quency and power amplifying trans- 
formers in his receiving sets, Mac 
Millan chose Thordarson Trans- 
formers for exclusive use in his 
broadcasting station, WA P, on 
board the Peary. WA P success- 
fully broadcast the weird voices and 
instruments of Eskimo entertainers 
back to civilization. 

Thordarsons cost more to build - 
but no more to buy. Dealers every - 
where.Interesting bulletins on 

amplification mailed free. 

Autoformers are $5 each. Other Thor 
darson Radio Transformers: Audio Fre- 
quency(subpanel or top mountingtypes), 
2 -1, $5; 31 -1, $4; 6 -1, $4.50. Power 
Amplifying, $13 the pair. Intersta,Qe 
Power Amplifying, each $8. If dealer 
cannot supply, order from us. 

THORDARSON ELECTRIC MANUFACTURING CO. Transformer specialists since 1895 
WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS 

Chicago. U.S.A. 

OR 
Super 

AMPLIFYING TRANSFORMERS 
Standard on the rigjorittp of qualigJ sets 

* Tested and approved by RADIO BROADCAST * 
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Qua1ity Is Season's Watchword 
"Fidelity of Tone Production Will Be Greatest Public Demand 

this Fall " - Radio Retailing, issue of August, 1925. 

Radio Retailing asked one 
hundred dealers in ten 
states what was the most 
important thing in Radio 
today. 

They all said "Tonal qual- 
ity is the first requisite." 

For years Daven has pio- 
neered quality. It is grati- 
fying to see our vision 
come true and our judg- 
ment substantiated. 

Daven engineers have long 
recognized that the pres- 
ent day receiving set 
needed to be greatly im- 
proved from a quality 
standpoint. They worked 

A graph from August issue of Radio Retailing, 
showing the most important selling point of 

Radio from 1922 to date. 

and perfected Resistance 
Coupled Amplification, the 
only existing method 
known whereby you can 
procure amplificationwith- 
out distortion and no dis- 
tortion means simply 
quality. 

The Daven Resistance Cou- 
pled Amplifier shown be- 
low can be conveniently 
added to any existing 
set owned by the public. 
Manufacturers and ama- 
teur set builders should 
also investigate Daven Re- 
sistance Coupled Amplifi- 
cation. Your set will not 
be 1926 Model unless it is 
Daven Resistance Coupled. 

DAVEN RESISTANCE COUPLED AMPLIFICATION 
To the public -Daven Resistance Coupled Super Am- 
plifier in a genuine Bakelite base complete with all 
resistors, grid leaks and condensers inserted -$15. In 
kit form, for those who like to build their own, in- 
cluding special Type A Daven Condensers, $9.00. 
To radio dealers -Send for our complete catalog and 
the name of our nearest established distributor. 
To set manufacturers -The facilities of our Engineer- 
ing Department are yours to command. Call upon 

The Daven Super -Amplifier, for 
use in any known set or circuit, is a revela- 

tion to music lovers. The price is 815. 

DAVEN PRODUCTS ARE SOLD ONLY BY GOOD DEALERS 

us at any time. We can offer you constructive advice on 
how to improve the audio end of your set. 

THE RESISTOR MANUAL is the handbook of Resist- 
ance Coupled Amplification. At your dealer's 25c. By 
mail postpaid 30c. Dealers, write for a free copy. 

t_ 
Size of_Meeie e 

Newark 
CQSISCO . 4; ecialisfs 

Reg. U. S. Pat. Off. New Jersey 

CLIP THIS COUPON E-11-25 

DAVEN RADIO CORPORATION 
158 -160 Summit Street, Newark, New Jersey 
Please send me the following on Resistance Coupled Amplification: - 

Check One Resistor Manual. 30c. is enclosed. 
Complete Catalogue (free). 

Name. 

Address 
For Dealers: Send your letterhead or card, or this coupon and we 

will have our nearest distributor communicate with you. 

THE BIG LITTLE THINGS OF RADIO 

* Tested and approved by RADIO BROADCAST * 
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ENGLAND'S GREATEST BROADCASTING STATION 

Three unusual views of the new high -power station of the British Broadcasting Company at Daventry. The top view (© Barratt's) 
shows the twin 500 -foot masts with the station building in the center, silhouetted against the cloudy English sky. The illustra- 
tion in the oval insert, which at first sight might be mistaken for the interior of the great hall in a castle, shows a corner of the 

transmitter house. The illustration below shows the eight generators necessary to supply the 25,000 watts for the transmitter. 
Programs are sent out on 187 kc. (1600 meters) and can be heard throughout a large part of England with only a crystal receiver 

ISE 
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They Shut the Door on Fortune 
"Only a Toy," said the Wise Ones, ®f the Audion, and They Gave No Support to 
the "Aladdin's Lamp" of Radi®- Some Important Incidents Hitherto Unpublished 
in the Life of Dr. Lee DeForest, Inventor of the Tlnree.Elemrne>rnt Vacuum Tube 

ON THE sands behind the coral 
reefs of Washington Island, in 
the Pacific South Seas, a thou- 
sand miles southwest of Hono- 

lulu, an audion bulb was picked up some 
years ago. Bits of water- soaked wood, a 

rusty spike, a length or so of frayed rope 
were not uncommon on the beach, but the 
audion bulb was something new in flot- 
sam. Here the audion turned up on the 
shore of an island goo miles west of the 
nearest steamer lane. 

There was a radio telegraph station at 
Washington Island. R. A. Travers was 
the operator. He saw the audion bulb and 
recognized the handiwork of the inventor, 
and that night put the bulb in the mail, 
with the following letter: 

Washington Island, 
Via Honolulu and Fanning Island, 

December 1, 1919. 
" Dr. Lee DeForest, 
New York City, 
U. S. A. 

DEAR DR. DEFOREST: 
I am sending you by parcels post an interest- 

ing valve I believe to be one of your pre -war 
types. . . . This valve traveled many miles 
through the Pacific ocean, bobbed over a coral 
reef, and came to rest on the sands of this is- 
land. . . . Washington Island is a wee 
spot in the wide Pacific, having less than a 
dozen miles of coast. . . . From wreck- 
age picked up from time to time, it appears 
drifting objects come from the eastward. . . . 

I believe this valve will be of interest in your 
collection. 

R. A. TRAVERS." 

Doctor DeForest, at his laboratory, did 
find the bulb to be one of his own pre -war 
types. The story of this "lost audion" set 
his imagination working. 

" If I could spend a couple of months," 
he said, "away from all cares on a paradise 

1110 C. S. T1-IOMPSON 

© Paul I hompson 

island in the South Seas, 1 could doubtless 
compose my soul sufficiently to write a 
poem worthy of the theme, but our New 
York subway is not conducive to poetic 
rhapsodies. There has been altogether too 
little poetry on radio from its beginning, 
but perhaps the poetry has been in the ac- 
complishment itself." 

The frail glass bulb, safe on the labora- 
tory table at Highbridge, incidentally 
suggested to DeForest the story of his 
invention for so many dark years laughed 
at and scorned as a useless toy by in- 
vestigating lawyers, telephone experts, 
men of science, engineers, captains of in- 
dustry and their capitalists. Doctor De- 
Forest's early experiences merely repeated 
the story of the flying machine, the loco- 
motive, the moving picture, the talking 
machine, the power- driven car, the sub- 
marine, all, in their early stages, merely 
wild tales of the imagination fit only for 
the readers of a Jules Verne. 

It was in the summer of 1912, already 
having lost two fortunes, that DeForest, 
at work on a meagre salary in California, 
went to the president of the company to 

borrow $125. DeForest wanted 
the money to perpetuate the life 
of audion patents held by him in 
France. In payment, he offered 
half his interest in the French 
rights. The president heard the 
offer but thought it too much of a 

gamble and then, to the despair 
of the inventor, the rights reverted 
to the French Government. Then 
came the war, and the audion took 
its place as the very heart of radio 
communication. Countless bulbs 
were supplied to the allied armies 
in France. 

"One million dollars is a con- 
servative estimate of the royalties 

THE DEFOREST 
AUDION 

The three -element tubes 
familiar to every radio 
listener to-day look 
much different from this 
early commercial form of 
the "audion." The per- 
fection of this innocent - 
appearing little bulb 
brought the only real 
"revolution" that radio 
has ever enjoyed. It 
brought fame to the ex- 
perimenters who discov- 
ered its possibilities, for- 
tune to others - and 
lawsuits without num- 
ber, and the end is not yet 
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which would have been paid us by the 
manufacturers during the period of the 
war alone," said DeForest recently. "But, 
unfortunately in 1912, my friend the presi- 
dent, thinking that I was only dreaming, 
withheld his one hundred and twenty - 
five." 

Was it lack of faith in the dream of the 
young inventor, or failure to see the march 
of progress? The name of the president 
will not go down to future generations. 
Nor is it fair to put him in a class by 
himself. With him may be named a score 
of others who blindly shut the door on 
fortune appearing in the guise of our 
rather ambitious young inventor. We 
might include in this group of mentally 
near -sighted the following: 

The eminent directors of an early wire- 
less telegraph company. 

Telephone experts of 1908, 1909, 191o, 
1911. 

An eminent professor of electrical en- 
gineering instructing the student, De- 
Forest. 

Some well -to-do college classmates. 
The executives and attorneys of a leading 

American telephone company. 
A learned district attorney who solemnly 

proclaimed the audion to be a worthless 
"piece of glass." 

RADIO BROADCAST NOVEMBER, 1925 

It was early in the history of the wireless 
telegraph that worldwide recognition was 
given DeForest as a pioneer. In this 
period of invention came the birth of the 
audion. The audion was a lamp about the 
size of an Edison bulb. 

HOW THE AUDION WAS NAMED 

THE tube contained a filament, a grid, 
and a plate. DeForest made up a name 

for it, he took the word "audio," to hear; 
and "ion" meaning one or more electrons, 
and combined them into the one word - 
"audion," the three -electrode vacuum 
tube. It is the "talking" or "listening" 
lamp. 

The first patent on the audion was as- 
signed by DeForest to an early American 
wireless company. But this company got 
into trouble. Rather than have anything 
more to do with them, the inventor turned 
in his stock holdings and took in exchange 
certain patents which the company con- 
sidered of no particular value. Among 
these were the first audion patent applica- 
tions. How much are the exclusive rights 
to these patents worth to-day? Ask these 
former directors of the early American 
wireless company, or the corporations to- 
day operating under the audion patents! 

Just about this time, when "some care- 
less hand was 
tossing aside 
the audion" 
DeForest ap- 
peared before 
the New York 
Electrical So- 
ciety to report 
on the devel- 
opment of his 
lamp. Tele- 
phone com- 
munication, 
in those days, 
was limited to 
a compara- 
tively few 
miles. The 
Electrical So- 
ciety meeting 
was widely 
advertised, 
and among 
those present 
were tele- 
phone engi- 
neers. Their 
company at 
this time had 
paid S+400,000 
for another 
device which 
they hoped 
would aid long 
distance oper- 
ation. But 
this other de- 
vice failed to 
do the job. 

"My ad- 
dress," says 
DeForest, in 

MAKING MODERN VACUUM TUBES 

The name of Doctor DeForest is always linked in the mind of the radio man 
with the three -element tube, although he was responsible for many other develop- 
ments and perfections in radio, most of which had hard financial sledding, as Mr. 
Thompson suggests in this article. The early vacuum tube was made in small 
quantities and no two of them were electrically alike. This illustration shows how 
the more modern types of transmitting tubes are made. The tubes are slowly 

pumped out, so that almost no gas remains 

recalling this experience, "included a detailed 
description of my numerous patents, even 
including one taken out in January, 1907, 
for amplifying weak telephone currents. 
The audion amplifier patent indicated very 
clearly the service that the audion could 
perform as a telephone relay or repeater, 
the result of experiments which I had been 
conducting in the summer of 1906 on the 
top floor of the old Parker Building on 
Fourth Avenue, in New York. The tele- 
phone engineers heard my story but were 
skeptical -too skeptical for words. One, 
two, three, four years elapsed -years 
thrown away. It was not until 1912 that 
I at last succeeded, through a friend, in 
getting an opportunity to demonstrate 
the audion relay before the telephone 
company. With the audion, in less than 
two years, they opened telephone service 
across the continent." 

So much for the telephone engineers of 
1908, 1909, 191o, and 1911. But these men 
of science were not alone in shutting the 
door on the efforts of the young inventor. 

"HE WILL NEVER AMOUNT TO ANYTHING" 

MANY years earlier along came the 
professor of electrical engineering in 

the university where DeForest had set 
out to write his thesis on the "Reflection 
of Hertzian Waves Along Parallel Lines." 
One night, while the student was working 
in a basement laboratory, the lights in a 
classroom went out. DeForest was sus- 
pected of having removed the wrong fuse. 
Shortly afterward the professor discovered 
that DeForest had committed the grave 
crime of nailing his apparatus to a labora- 
tory table. That was too much. 

"Any student who will spoil a table like 
that," said the professor, "will never 
amount to anything." 

DeForest pleaded the value of his work 
and what he hoped to accomplish, but the 
professor was firm, and out went the stu- 
dent. He wanted his Ph. D. and at length 
succeeded in being enrolled in another de- 
partment of the university, where, inci- 
dentally, Morse did his early work on the 
telegraph. But at least the table was 
saved from the earmarks of the "worthless 
student." 

Recently DeForest, attending a class 
reunion, was approached by a friend of 
earlier days. 

" Is there still any money to be made in 
radio ?" asked the classmate. 

DeForest smiled. "Have you for- 
gotten," he said, "not so many years ago 
I came to you for the loan of a few hundred 
dollars saying there was a fortune to be 
made in putting the audion on the mar- 
ket?" 

"No, Lee," replied the other, ruefully, 
" I certainly slammed the door on fortune." 

In the year 1917, the telephone com- 
pany which paid the first $140,000 for rights 
to the audion entered into negotiations for 
further patents. The audion in the mean- 
time had grown from a mere child of imag- 
ination to a good -sized boy. It was being 
used in many different ways. It picked up 
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IN A BROADCASTING STATION 

Three- element tubes, whose use was originally discovered by Doctor 
DeForest, are used at every stage of both sending and receiving 

wireless dots and dashes across the seas. 

It carried the human voice on the telephone 
wires across continents. It had also en- 
tered the business arena as an oscillator. 
In other words, it had almost become 
a competitor of the huge alternating gen- 
erator of our modern power houses. The 
sum of $250,000 was finally agreed upon 
for the additional rights. 

At last the attorneys and officials of the 
telephone company were satisfied. One of 
them said to the writer: 

"We have all there is to have now under 
the audion patents." 

"Yes," I interposed, "hut 
not the exclusive right to sell 
radio sets to the public. De- 
Forest retained that right." 

" But what does that amount 
to ?" 

To be sure, in 1917, the right 
to sell to the "amateur" as it 
was designated, meant very 
little. In those days radio 
broadcasting was a joke. But, 
in less than three years, the 
country was inoculated with 

radio. Last year the "amateur trade" 
-so- called -spent nearly four hun- 
dred million dollars on "the joke." 

"A PIECE OF GLASS -WITHOUT 
MERIT" 

DI the first prize in this 
I competition fort hose who blindly 
shut the door on the young inventor 
should go to that eminent gentleman 
who many years ago occupied the 
position of district attorney in one of 
the Eastern courts. The device con- 
ceived by the young inventor chanced 
to be an exhibit in a trial of some 
corporation directors who proclaimed 
it to be a wonderful invention. 
They were selling stock in order to 
promote the use of the audion in the 
world of art, industry, and com- 
munication. They had been in- 
dicted by the grand jury, together 

o Western Newspaper Union 

DR. LEE DEFOREST AND HIS "WIRELESS TELEPHONE" 
As long ago in radio history as 1919 this outfit was announced to the public as the "last word in wire- 
less telephony . . . destined to become quite popular in these uncertain days of telephonic ills." 
The vacuum tubes used in this model can be clearly seen. The sketch to the right, above, is a charcoal 
drawing of early wireless telephone and telegraph apparatus used by Doctor DeForest at a station in 

Washington. Its appearance is quite different from the large broadcast transmitter of to-day 

with the inventor, and stood facing a 
term in Atlanta. 

But listen to the District Attorney: 
"They would have us believe," said 

he in summing up, "that this little 
thing is a wonderful instrument of 
science. They are appealing to the pub- 
lic to subscribe to their stock. But let 
me tell you, gentlemen of the jury, 
they are preying on the minds of ignorant 
and simple people. This device is with- 
out merit. It is not a wonderful inven- 
tion. It fails to perform the many mar- 
vels they claim for it. It is a piece of 
glass which has been built into the form 
of a lamp, not to perform scientific 
wonders, but to sell stock. I ask, there- 
fore, that you bring in a verdict of guilty 
for all those who have been concerned 
with this palpable fraud." 

One or more of the defendants were 
found guilty and actually went to the 
penitentiary, not altogether, perhaps, 
upon the question of the merit of the 
"piece of glass" but more likely because 
of their misuse of the mails in selling 
the stock of the corporation. The in- 
ventor was acquitted. 

" In the audion," said Edison some 
years after the courtroom scene, "De- 
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HISTORIC WIRELESS APPARATUS 
This view was taken in the DeForest laboratory and shows some early experimental 
apparatus. At the left is an early model of a wireless telephone, using an arc instead 
of vacuum tubes for power. In the center is a model of a "picture machine" and 
at the right a crude receiver. A vacuum tube (inverted) can be seen on the top of 

the cabinet 

Forest has invented a device which amplifies sound so much 
that if a fly were to walk across the transmitter, the noise 
at the receiver would shatter your eardrums!" 

Had these various gentlemen no prophetic inkling to stir 
their imaginations? Publicly the first radio broadcasting 
took place at Put -In -Bay on Lake Erie, July 15, 1907, at 
the regatta of the Inter -Lake Yacht Association, when the 
reports of the yacht race together with gramophone selec- 
tions were reported by radio. Not many months later, 
audion bulbs were installed on the radio telephone receiving 
apparatus used by the fleet of Admiral "Fighting Bob" 
Evans in his noteworthy cruise around the world. Even 
as early as 1907, we had plenty of demonstrations of what 
might be accomplished in the transmission of news and 
music by radio. In May of that year the inventor an- 
nounced: "Church music, sermons, lectures, etc., can be 
spread abroad by the radio telephone. In rural districts 
scores of individual radio telephone services can be main- 
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tained between widely separated farms, ranches, cross- 
road stores, etc. For the distribution of music, the 
radio telephone means an enormous increase of patron- 
age among music lovers. It will very soon be possible 
to distribute grand opera music from transmitters 
placed on the stage of the Metropolitan Opera House by 
a radio telephone." 

Such, in brief, is the tale of "The Lost Audion." 
The lamp which to-day, developed by engineering, 
makes it possible for your voice to span continents, for 
your ear to listen -in to nightly entertainments, or the 
spoken words of your president. The lamp which 
has made possible multiplex telephony or "wired wire- 
less," the transmission of photographs by wire, the 
"talking picture," and a thousand and one other mar- 
vels of science and industry, eliminating the distance be- 
tween nations and making us all one bigger human family. 
The first modest "audions" did their work quietly 
and well, and no one had the slightest inkling that 
the queer little bulb would some day expand radio, in 
all its branches, far beyond the sober plans of the 

IN AMATEUR STATIONS 
Three- element vacuum tubes are widely used. Years ago, in 1912, an employer refused Doctor DeForest 
$125 to renew his " audion" patents in France so the rights reverted to the French Government, and perhaps 
a fortune was lost. Elizabeth Zandonini, owner of station 3 CDQ, Washington, is shown at her set. She is a 

radio aide at the Bureau of Standards 

IN THE EXPERIMENTAL DAYS 

A portable wireless telephone transmitter 
being tested in the fields near Newark, 
New Jersey. The operators were never 
certain in those days just how far their 
signals would travel; uncertainty was the 
one certain thing about wireless then. The 
outfit is one built by Doctor De Forest 

early radio experimenters. Now at 
last we may well sing with the poet 
of the Pacific: 

FLOTSAM 

Wave-borne, a fragile thing of glass and 
wire 

Past the grim reefs that guard a lonely 
land 

The audion drifted. Balked of its desire. 

The spent sea washed it on the level 
sand, 

But we can fancy countless days you 
watched the ships go by- 

The months. in idle drifting spent be- 
neath a tropic sky! 
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Shall We Have A National Radio Council? 
WE HEAR so much about 
various organizations nowa- 
days, with their innumer- 
able committees and sub- 

committees, that our natural reaction 
toward bringing into existence a new society 
is negative. Most of the hours that can be 
spared from our necessary daily tasks seem 
to be used up in committee meetings and 
discussions of one sort or another. 

" Don't do it " was our first reaction to a 
suggestion for a national radio council 
made by the Radio Manufacturers Asso- 
ciation. The society is active and in- 
fluential; its members constitute many 
dependable radio manufacturers. Natur- 
ally any activities which bring about an 
increased interest in radio will be reflected 
in greater sales of apparatus, and it is un- 
doubtedly the prime object of the Radio 
Manufacturers Association to bring about 
just this result. 

We can look at the proposal of the Radio 
Manufacturers Association in just the same 
spirit as we consider the activities of the 
National Automobile Chamber of Com- 
merce while primarily they are looking out 
for their own good, their vision may be 
broad enough to take in the idea that any 
movement which makes radio more pleasur- 
able for the listeners increases their sales to 
just the same degree. The elimination of 

interference, the improvement of pro- 
grams, and all such activities might well be 
forwarded by the manufacturers association. 

The report of the R. M. A. was evidently 
drawn up in the liberal spirit we have al- 
luded to. A national radio council is rec- 
ommended, whose function is not primar- 
ily to bring about increased sales for the 
manufacturers but rather to improve the 
radio situation as a whole. Among other 
things, Mr. Frank Reichmann, chairman of 
the R. M. A. committee, says, "We recom- 
mend the establishment of a National Radio 
Council to be composed of representatives 
of the Radio Manufacturers Association, 
dealers and jobbers, manufacturers' agents, 
the broadcasters, radio publications, and 
the listeners. 

We are advised that the National Radio 
Trades Association, which has done much excel- 
lent work in the past, is anxious that the manu- 
facturers get behind an organization of the 
dealers and jobbers. We understand that the 
National Association of Broadcasters is willing 
to help in organizing a central council, and we 
are assured that we will have the active support 
of the two leading listeners' organizations -the 
American Radio Association and the Broadcast 
Listeners Association of America. 

We are also of the opinion that the American 
Radio Relay League should be invited to become 
a member of the council and we can promise 
that the Farm Radio Council will join. 

This committee also recommends that the 
association take up the matter of further en- 
couraging the teaching of radio in all manual 
training classes in all public and private schools. 

This committee believes that by careful, 
conservative action during the coming year a 
great deal can be done to cement together all 
those interested in radio, to the end that the 
industry will be better prepared to repel legisla- 
tive and other attacks, and that even greater 
public interest in radio will be assured. 

What the "Straight Line Fre- 
quency" Condenser Means 

ITH the increase in use of the term 
frequency, rather than wavelength 
in radio broadcasting ideas and 

practice, the straight line frequency con- 
denser has appeared on the market and 
there seems to be considerable misunder- 
standing as to what and why it is. 

It is not long since we made comment on 
the "low loss" condenser, a term which was 
invented by some astute radio business man 
to increase his sales. As we pointed out at 
that time "although some condensers do 
actually have lower electrical losses than 
others, due to better materials used for 
plates and insulation, the difference is so 
slight that any one of a dozen reputable 
condensers would show up equally well 
when connected in a receiving set." The 
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H. W. ARLIN 
Chief Announcer at station KDKA, East Pittsburgh, holding a 
large water -cooled ten kw. transmitting tube in contrast 
to the piezo -electric crystal. This quartz crystal has the prop- 
erty of vibrating when properly excited at radio frequencies. 
It is inserted in the KDKA transmitter and holds the transmitted 

frequency very accurately on the proper adjustment 

difference in loss of various standard con- 
densers is so slight that accurate laboratory 
measurements are required to show it. 

Not so, however, with the straight line 
frequency condenser; the use of such a con- 
denser in radio sets is a real advance in the 
radio art. The assignment of various 
channels to different 
broadcasting stations 
is made because each 
station requires a 

definite number of 
cycles for its own use; 
the proper number 
depends upon t he 
quality of the broad- 
cast material, but in 
general it may be said 
that no stationshould 
be assigned a fre- 
quency within ten 
kilocycles of another 
located sufficiently 
close to interfere with 
the one in question. 
Thus if there were ten 
stations in one dis- 
trict they would na- 
turally be assigned 
channels equally 
spaced in frequen- 
cies, say twenty kilo- 
cycles apart, and if 
the set being used is 
equipped with 
straight line fre- 
quency condensers 
these stations will be 
found at equally 
spaced points on the 

tuning dials. With ordinary 
condensers of course this is by 
no means possible, for only 
one or two stations are found 
at the higher points of the 
scale, where at the lower end 
of the scale the different sta- 
tions come in at points so close 
together that it is difficult to set 
accurately for them. These 
new condensers, however, show 
one station at 5, another at to, 
another at i 5, etc., all the way 
up the scale, and their use 
makes a set considerably easier 
to manipulate. 

The Progress of Broad- 
cast Relaying 

AN ANNOUNCEMENT 
from KDKA confesses 
that what they call a 

new scheme of relaying has 
been tried out and found to 
be satisfactory. The West- 
inghouse station at Hastings, 
KFKX, which has been used as 
a relay outfit for quite some 
time, has ordinarily been oper- 
ated on a different frequency 
from KDKA, so that any one 

midway between Pittsburgh and Nebraska 
might receive the same program from either 
station, providing he retuned as he wanted 
to listen to one station or the other. To 
operate both stations at the same fre- 
quencies brings in some technical difficul- 
ties, according to the engineering staff of 

the Westinghouse Company, but recent im- 
provements have overcome these troubles 
and now they say that both stations may 
be operated at the same frequency. The 
feat may have more promise than we now 
think it has. 

It also said that the frequency of KDKA is 
now being held constant by the use of a 
piece of piezo- electric quartz. As we have 
related in these columns before, a small 
piece of good quartz crystal, properly cut 
and arranged in an electric circuit, will hold 
the frequency of oscillation so constant that 
no present methods can detect any change. 
The use of this frequency fixing scheme of 
KDKA seems much more important to us, 
as far as the March of Radio is concerned, 
than the rebroadcasting stunt mentioned 
above and about which such sweeping 
claims are made. We are interested to 
note that the other Westinghouse stations 
are soon to be equipped with quartz fre- 
quency stabilizers. This technical advance 
might well be followed by many other sta- 
tions which evidently experience some 
difficulty in maintaining their frequency. 

Radio for 1926: A Forecast 

ARL BUTMAN has just completed 
an extensive survey of what the 
radio listener wants for 1926. His 

findings are in accord with what we have 
urged on our readers for quite some time. 

The DX fan, the man who continually 
manipulates dials to see if he cannot catch 
the last letter perhaps of a station 500 
miles farther away, is rapidly disappearing. 
He was ever a nuisance, this distance seek- 

Harris & Ewing 
RADIO DETECTIVE EQUIPMENT ABOARD A RUM CHASER 

The radio direction finder installed on the bridge of the CG:cS. It is said that many of the rum runners off the American 
coast are using radio to help them in their operations. The direction finder, as used by the "Dry Navy," is expected to be 

of great aid in locating the rum ships. The large carboy in the foreground supposedly contains distilled water 
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ing fanatic; no sooner had the radio set been 

tuned to one station and the call letter 
heard than he was off for another. A kind 
of sport it was, to be sure, but in the main, 
radio is to give entertainment to the family 
from stations close at home. 

With the slow disappearance of the DX 

listener, the survey finds an ever -increasing 
demand for quality reception. Many 
people are just awakening to the realiza- 
tion of how very poor is the quality the 
loud speaker delivers and this has resulted 
in an insistent demand for faithful repro- 
duction. As was said in these columns 
many months ago, it is very seldom that a 

radio loud speaker leads us to believe that 
the speaker is actually in the room and 
until this is so the goal, an attainable one, 
has certainly not been reached. Any 
skilled radio engineer can, if he has suitable 
laboratory facilities, develop a set which 
will amplify properly throughout the whole 
audible scale and from such a set, after the 
loud speaker manufacturers have much 
improved their product, reasonable quality 
may be expected. The present horn is 

eventually doomed to the radio scrap pile, 
we believe and the diaphragm type or pos- 
sibly something better will take its place. 

A growing tendency toward simple con- 
trol is shown in the new sets and it seems 
that two -dial sets will soon predominate in 
the market. The simple regenerative re- 
ceiver is on the down grade and the tuned 
radio frequency five -tube receiver seems to 
be the one most favored. It is well to 
point out that to get good quality with 
loud speaker reception, the ordinary small 
tube as used to-day must be done away 
with; it cannot possibly deliver enough 
power for the ordinary loud speaker to han- 
dle. In the new sets we are glad to see a 
newtypeof tube used in the last audio stage. 

Quality is undoubtedly the keynote of 
progress for the sets of i 926. 

The Radio Business as Others 
See I t 

THE Copper and Brass Research 
Organization, whose function is to 
compile all information useful to 

companies dealing in copper and brass 
products, has recently given out a summary 
of its investigations of the radio business. 
It is interesting to note that the estimate 
of the value of the coming year's radio busi- 
ness, and number of sets already in use, etc., 
compare quite closely with some other fig- 
ures at hand compiled from the past reports 
of the Bureau of the Census. The Bureau 
reports are not brought up to date because 
compilations are made only every two 
years. 

According to the Copper and Brass As- 
sociation, "Manufacture and sale of radio 
receivers has established a record for rapid 
industrial expansion. In 1922 there were 
hardly ioo,000 radio sets in use; in 1923 
the number had grown to 2,000,000; in 
1924 to 3,750,000, and by the end of 1925 
it is estimated that the number of sets in 

use will reach a total of 5,000,000. The re- 
tail value of sets and parts has grown from 
$50,000,000 in 1922 to an estimated 
$500,000,000 in 1925. 

Public interest in radio has gained rapidly 
and apparently has continued unabated. Only a 

year and a half ago the consumer demand was 
far in excess of the manufacturers' ability to 
supply. At that time the number of home -made 
sets exceeded the factory -made, and there was a 

correspondingly large retail market for radio 
pans of every description. The last year has 
seen the beginning of something like stabiliza- 
tion in the industry. The trend of sales is now 
away from the home -made set and toward the 
set purchased as a complete unit. 

The present rate of manufacture, ac- 
cording to the Association's survey, indi- 
cates that 1925 production will be 2,000,000 
sets in which the consumption of copper and 
brass will be about 7,750,000 pounds. 
These metals are used for antennas, ground 
connections, coils, condensers, tube sockets, 
panels, and miscellaneous small parts. 
The interesting report continues: 

Radio now appears to be as universal in its 
appeal and as much a necessity as the automo- 
bile, so there is no reason to look for any falling 

off in sales in the next few years. The radio 
purchaser is not only a good customer for tubes, 
batteries, plugs, jacks, and other miscellaneous 
parts, but almost generally he is ready, after 
using a set a year or two, to scrap it and replace 
it with another which has a more stylish cabinet 
or a newer "hook -up" or more tubes. Conse- 
quently both replacement and new set markets 
increase together with the market for parts and 
accessories. 

A review by Mr. Carl Butman of Wash- 
ington suggests the interesting note that in 
1923 the average price of a radio outfit was 
$i6, in 1924 it was $50, and to-day it is a 

hundred dollars or more. This higher 
priced equipment is not going to the high - 
salaried city dweller only, but the agri- 
cultural communities also show the same 
evidence of giving up the old five -dollar 
home -made set in favor of one which per- 
forms more reliably and has a more pleas- 
ing appearance. 

Both of the reports place the probable 
number of receiving sets in the United 
States -for 1926 as five million or over. 
When nation -wide broadcasts are carried 
out next year, therefore, it is evident that 
the potential audience is certainly measured 
in the millions, possibly ten or even more. 

® Bell Telephone Laboratories 
WILLIAM G. HOUSEKEPER 

An engineer of the Bell Telephone Laboratories who was recently awarded the John Scott Medal 
by the City of Philadelphia for his contribution to technical progress. The award carried with 
it a ,$i000 prize. Mr. Housekeper was responsible for the metal -glass seal in large vacuum 
tubes. Previous to his discovery, it had been almost impossible to make large vacuum 
tubes because of the difficulty of bringing out large leads through the glass. Mr. Housekeper 
is here shown in his laboratory with one of the large tubes. Note how small the lead wire is made 

just where it passes through the glass 
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A Year of Conferences 

THE international Radio Conference, 
many times delayed, is now to be held 
in Washington next spring. Not 

since the last international conference was 
held in London in 1912 have the various 
nations interested in radio met to discuss its 
problems. Invitations have now been sent 
out to forty -two different governments, 
asking them to send delegates to America 
in the spring of 1926. Congress has ap- 
propriated $92,000 to defray the expenses 
of the conference, and outlines of the work 
to be covered have already been laid out. 
The subjects to be discussed include the 
revision of the International Radio Tele- 
graph Convention and Regulations, the dis- 
cussion of measures for the international 
supervision of communication by radio 
between large fixed stations, broadcast- 
ing, measures for elimination of interfer- 
ence, distress messages, radio aids to 
navigation, and other developments of the 
art which have come into being since the 
1912 conference. 

As this is written there is being held 
in Paris the International Telegraph Con- 
vention. The United States is not offi- 
cially a party to this conference and our 
delegates will be seated as observers only. 
Three attended. In addition to these, 
certain of the government technical men 

are being sent and the telephone, telegraph, 
and cable companies of America have 
many representatives in Paris to advise 
with the government representatives and 
their aids. 

In addition to these two conferences, 
Secretary Hoover will probably call the 
regular annual national conference for some 
time in November. He rightly feels that 
the previous Washington conferences have 
been of value to the department in framing 
new policies and that this year especially, 
when there are many stations increasing 
their power, it will be well to test public 
feeling toward these more powerful stations. 
One station is already operating experi- 
mentally with fifty kilowatts, another is 

prepared to do so, and there are several 
operating at five kilowatts. The use of 
these greater powers has by no means re- 
sulted in the confusion and interference 
which many panic- stricken listeners pre- 
dicted and it seems quite likely that this 
national conference will put its stamp of 
approval on the super -power channels. 

The radiating receiver should get its 
share of adverse comment at the Wash- 
ington conference. Listeners continually 
complain of these miniature broadcasting 
stations. We strongly urge the Depart- 
ment to put its official stamp of disap- 
proval upon this prolific source of radio 
discomfort. 

THE FIRST AMERICAN `SUPER POWER" BROADCASTING STATION 

The 5o kw. transmitter at station wcv, Schenectady. Recent tests were made to determine 
whether better program service could be given listeners if the power of the transmitting 

station were greatly increased 
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PRELIMINARY reports of the opera- 
tion of the 5o kw. wGY transmitter 
givesomevery interesting, though not 

startling, information. Comparative tests 
were recently carried out first with 2.5 kw. 
and then with 5o kw., that is. twenty times 
as much power as the first. Many listeners 
had expected that so much power would 
completely blanket other stations, but 
was not found to be the fact; the results so 
far obtained show that theory is able to pre- 
dict what will happen at the higher powers 
and in this case the theory indicated that 
the blanketing effect would be pronounced 
only when close to the high -powered sta- 
tion. Listeners fifty miles away from one 
of these high -powered stations will probably 
be disappointed to find out how strong the 
signals really are; the signal will be about 
the same strength as from an ordinary sta- 
tion about ten miles away. 

The useful area of transmission of the 
super power station is very much increased 
over the low powered station of course, and 
the quality of reception is improved because 
of the higher ratio of signal strength com- 
pared to static. 

Much trouble is experienced by the 
average listener fifty miles or more away 
from a station due to the now well -known 
fading effects; the rapid waxing and waning 
of signal strength makes many radio eve- 
nings very disappointing. It had been 
supposed by some that fading would be 
lessened when the high power was used 
but such proved not to be the fact. The 
signal is of course much more audible with 
the higher power but its fading is just as 
pronounced as with the older lower pow- 
ered sets. 

THE cruise of our fleet through the 
southern Pacific has given rise to some 

remarkable distance events. The U. S. S. 
Seattle in the harbor at Wellington, New 
Zealand, has heard telephone conversations 
with a London amateur with remarkable 
regularity. The distance, slightly more than 
12,000 miles, is as far as a radio telephone 
message can be transmitted on this earth. 
The operator on the Seattle has also main- 
tained two -way communication with the 
naval experimental station at Bellevue as 
he crossed the Pacific from Honolulu 
to Australia. The Laboratory of RADIO 

BROADCAST station 2 GY communicated 
with the Seattle while she was leaving 
Tahiti. Our station used only a 5 -watt 
tube, which is thought to establish a record 
for 5 -watt transmission. 

THE American consul in Paris, report - 
ing to the Department of Commerce, 

sees but little market for American receiv- 
ing sets in that country. So far, he says, 
broadcasting in this section has become 
popular only in a small degree compared 
to the situation in America. There are 
only four stations broadcasting, all of 
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JOHN V. L. HOGAN 
---New York; Consulting Radio Engineer 

"The report, recently made public by 
Secretary of the Navy Wilbur, relating to the 
work of the Naval Laboratories, which 
seemed to point to the possibility of the ex- 
pensive high- powered, long wave stations now 
used for inter -continental radio communica- 
tion being replaced by less expensive short 
wave, lower powered stations is especially 
interesting. The conclusions are quite in 
line with the recent reports on the same sub- 
ject made by Dr. Alexanderson, of the 
General Electric Company at Schenectady. 
It is difficult to say definitely that the present 
high power, long wave stations will be re- 
placed by the short wave transmitter because 
the short waves are not always reliable. 
However, there seems to be no doubt that they 
will be valuable adjuncts to the powerful long 

wave stations." 

them in Paris, and the number of listeners is 
probably less than we have in one good - 
sized city. The radio trade in France is of 
the opinion that from fifteen to twenty 
stations will be required to cover the coun- 
try properly and that until such stations are 
erected and put into operation the number 
of broadcast listeners will remain compara- 
tively small. 

LAST year we exported close to $6,000,000 
worth of radio apparatus and this 

year shows a very decided increase. Judg- 
ing by the value of the first half of the year's 
business it appears that our total radio ex- 
ports for this year will exceed $13,000,000. 

AGERMAN court has recently held that 
not only has a tenant a right to erect 

an antenna on a housetop but that, owing 
to the importance of broadcasting, it is the 
duty of the proprietor to see that the tenant 
is enabled to put up an antenna on a house. 

ONE of the flight sergeants of the R. A. 
F. was recently killed while conduct- 

ing some radio experiments over the 
aerodrome at Andover, England. For 

some time his death was regarded as a 

mystery, but careful examination of the 
radio installation on his plane indicated 
that defective insulation in the headphones 
and other parts of the transmitting set had 
permitted a shock of over one thousand 
volts to pass through his head. As a 
shock of only twenty or thirty volts around 
the head is extremely painful it is no wonder 
that the leakage of the thousand volt cur- 
rent into his ears was fatal. 

IV BRITISH India, the government re- 
tains the right to supervise and inspect all 

broadcasting stations, censoring them and 
taking them over in emergencies. It is also 
required that each station, as in the United 
States, shall havea receiving set in continual 
service while broadcasting. Government 
matter, such as weather reports, educa- 
tional lectures, and emergency dispatches 
must be handled free. No program can have 
more than ten per cent. of its time used for 
advertising purposes. 
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Interesting Things 
Said Interestingly 
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JOHN McCORMACK (London; Irish tenor): 
"I shall retire at 50 and from now on shall 
come to London each year to sing in the Al- 

bert Hall. However. I emphatically refuse to 
broadcast. I tried it once in New York and dis- 
liked it thoroughly." 

A L. RUBENSTEIN (New York; chief opera- 
tor of the S. S. Arcturus with the recent 

William Beebe scientific expedition): "While 
we were in the Galapagos the broadcasting 
station that came in best was wMBF, at Miami 
Beach, Fla. Ordinarily we couldn't get New 
York. But on one occasion we asked the East 
Moriches station to request a certain concert 
from an orchestra in a Greenwich Village 
restaurant. The music we asked for was put 
on the air by WGBS, and came through with 
remarkable clarity, considering the distance and 
atmospheric conditions." 

HERBERT H. FROST (Chicago; president 
Radio Manufacturers Association): "In 

the early part of 1917 I was assigned to the 
command of a radio company of one of the 
Regular Army Field Signal Battalions, and 
found that out of a total strength of seventy -six 
men in this company, 52 of them were licensed 
amateur operators who had enlisted at the first 
call, and I know of one town in Pennsylvania 
that gave i i amateurs to the Signal Corps out 
of a total of 13 licensed members who were 
residents of that city. The American amateur 
and the American Radio Relay League have 
made their bid for fame, and stand before us to- 
day richly endowed with a past record in both 
peace and war. It is not too much to say that 
the experimental work they are now doing on 
short waves will revolutionize our present sys- 
tems of transmission and reception over great 
distances. 

JOSEPH D. R. FREED (Brooklyn; president 
Freed -Eisemann Radio Corporation): "I 

firmly believe that all kinds of freak 
circuits will be exploited within the next two 
months. The public should be warned against 
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L. A. HAZELTINE 
- - Hoboken; Professor of Electrical. ---- 

Engineering 

"I would not advise any young man to 
attempt a short cut into radio engineering. 
The ordinary electrical engineering course 
should be sufficient, if followed by practical 
experience preferably with a large organiza- 
tion, or by post graduate work at college, the 
latter more especially for the man having a 
a taste for research. My own collegiate work 
was simply the mechanical engineering course 
given by Stevens, and I found it quite sufficient 
to build on by studying in my spare time. 
While one cannot expect the present excep- 
tional demand for radio engineers to continue 
indefinitely, it would be equally a mistake to 
consider radio as a fad or in any way transi- 
tory. There should continue to be good op- 
portunities for experience and advancement in 
radio fields, perhaps more than in other 
branches of electrical engineering. I still have 
the same feeling that caused me to take up 
radio as a specialty, that it is especially at- 
tractive to men having a fondness for math- 

ematics and its practical application." 

high- sounding phrases and the mass of adjectives 
that will accompany reports of these circuits, 
such as used in hundreds of thousands of receiv- 
ing sets, and the variations are only good for 
publicity, not as far as efficiency in reception is 
concerned. With so many receivers and with 
so many claims as to their merits, the public 
should study the situation very carefully. 
Surely, if freak circuits were really better, the 
leading manufacturers would be only too happy 
to use them in their regular lines, and to use the 
funds devoted to advertising these standard 
sets toward the boosting of the 'freaks'." 

ROxY" (in Broadcasting: Its New Day, 
written in collaboration with R. F. Yates): 

"At the present time there are two changes that 
would rescue broadcasting from the shadow of 
disaster and place it on the solid footing it 
deserves. If half our better studios would cut 
down their broadcasting time and concentrate 
more upon quality than upon quantity, a very 
pleasing result would be the outcome. The 
second change would be that of converting 
some of the studios to a class basis." 



FIG. I 

Here are a few of the resistance units tried out in the RADIO BROADCAST Laboratory in conjunction with the development of the RADIO BROADCAST 
"Aristocrat." They include assemblies made by the Arbee, Electrad, Daven, Heath, and Crescent, as well as units from Cole, Brach, Muter, 

Dubilier, and Durham 

The Radio is roackast "Aristocrat" 
]H[®w t® Build .a Five.Tube Receiver Which Has Extremely 
High Quality, Especially Fine Selectivity and Sensitivity 

OR a very long time we have been 
looking for the kind of receiver 
that would be easy to build, easy 
to operate, and at the same time be 

comparatively economical. In the receiver 
described here, we have found what we 
consider a solution to the problem. There 
is but one main tuning control which makes 
the finding of stations so simple that the 
most inexperienced can secure surprising 
results. In an actual demonstration, we 
have been able to show that by means of this 
single control and no other adjustments 
whatever we were able to hear sixteen sta- 
tions in less t han three minutes, with a single 
turn of the tuning dial. When other adjust- 
ments were made -and where is the DX fan 
who will not want to be certain that he is get- 
ting the last drop of energy out 
of his set ? -we have been able 
to procure distance with volume, 
which few receivers other than 
a super -heterodyne could have 
accomplished. And above all 
we have been able to secure tone 
quality which has been char- 
acterized by many of the radio 
designers and enthusiasts who 
have come to Garden City to 
witness the performance of our 
new outfit, as being far superior 
to most receivers they have seen 
or heard. We believe this re- 
ceiver will do much to endear 
radio to those music lovers who 

:) y ARTHUR H. LYNCE 

up to the present time have felt that radio 
reproduction was not sufficiently free from 
flaws to reproduce with true fidelity the 
music they love. 

WHAT THE RECEIVER IS 

IN COMBING over the possible circuits 
of real worth to the home builder we 

have come to the conclusion that there are 
but three that possess the merits we 
sought, namely: the super- heterodyne, the 
neutrodyne in many of its advanced models, 
and the combination of a stage of tuned, 
neutralized i adio-frequency amplification 
in combination with a regenerative detector 
and some more than ordinarily good system 
of audio-frequency amplification. After 
considerable thought to each of these we 

decided in favor of the last, not because we 
thought the others less valuable but be- 
cause the combination of price, distribution, 
ease of building, operating, and low upkeep 
cost seemed to be best carried out in the 
receiver we are now to describe. 

So, in the RADIO BROADCAST "Aristocrat," 
we have one stage of tuned, neutralized, 
radio-frequency amplification, a regenera- 
tive detector, and three stages of resistance - 
coupled amplification. Before going further 
let it be said that the resistance -coupled 
amplification we are using should not be 
confused with similar systems described in 
the past because it is now possible to main- 
tain tone quality, for which this type of 
amplifier is famous, together with great 
volume, because of the foresightedness of 

some of the tube manufacturers 
who are now marketing what 

(OH IS article is one of the features we have worked on to produce for 
RADIO BROADCAST in its new form. In changing the size and improv- 

ing the general appearance of the magazine we are at the same time snaking 
great efforts to improve the quality of every single contribution in it. This 
receiver, frankly, is one of the first to be presented anywhere to the bonne 

constructor which unmistakably takes the lead in what is destined to be the 

whole progress of radio fashion. The receiver described bere, although it is 

not difficult to build, has practically but one control, and is extremely economi- 
cal in battery consumption, bas the crowning merit of delivering a signal of 
unusually good quality. Radio constructors are no longer content to assemble 

a receiver which has merely the merit of great sensitivity or selectivity, or some 

other familiar point of superiority. The constructor is demanding, and 
rightly, that his receiver give the most faithful reproduction possible of the 

transmitted voice and music. That is the keynote of radio fashion for so26. 

and that keynote the RADIO BROADCAST "Aristocrat" strikes. -THE EDITOR. 

i- IGNso 

are known as high -Mu tubes. 
These tubes are designed for 
resistance -coupled amplification. 
The amplification per stage that 
is obtainable with them is far 
greater than has heretofore been 
generally possible. 

Then, too, in the "Aristocrat" 
there are no rheostats whatever 
and the number of binding posts 
has been reduced to a mini- 
mum. In order to make the 
design, building, and operation 
of this type of receiver quite 
clear, and in order to demon- 
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FIG. 2 

In this assembly each unit is made with individual mounting. The 
antenna switch is behind the panel and .5 mfd. condensers are used in 
the resistance -coupled amplifier, and a short -circuiting switch is used 
on the ballast for the last tube to allow for use of either 5- or 6 -volt 
tubes at will. The regeneration is controlled by a variable resistance 
across the tickler. A Cabelug is used for the battery wiring. For the 
experimenter who wishes to make frequent changes in his circuit this 
arrangement is just about ideal. The panel, by the way, is 7 X 21" 

strate the variations that may be incor- 
porated in it at the discretion of the home 
builder, we will describe at length but one 
of the group we have made, and will 
point out the differences between it and the 
others by means of the captions under the 
illustrations. 

THE DESIGN AND ASSEMBLY 

BY REFERRING to Fig. 5, it will be 
observed that there is but a single dial, 

in the center of the panel. This dial is 

used to control a Hanscom single control unit 
(first described in this magazine forOctober, 
1925) and is the main tuning control. It 
is a unique arrangement of two Remler 
condensers geared together in a manner 
that makes tuning of the antenna and 
radio-frequency circuits simultaneous. 
The small knob below and to the left of the 
main dial is the vernier which is used to 
compensate for any slight variations be- 
tween the windings of the circuits tuned by 
the two condensers. The knob below and 
to the right of the tuning dial is the filament 
switch. By referring to the circuit dia- 
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FIG. 3 

This receiver was made on a 7 x 18" panel and is intended to illustrate 
the method of using a complete resistance -coupled amplifier unit in 
connection with two additional tubes for the complete assembly. When 
6-volt tubes such as Daven Mu -20, and MU-6 are used, there is no need 
of making any alteration in the filament circuit of the amplifier, and the 
wiring is thus materially simplified. In this receiver we have used the 
regular Sickles Knockout coils. The ballast resistors for the first two 

tubes are shown beneath the sub -panel 

gram, it will be observed that the filament 
switch is placed in a position in the circuit 
that cuts out the by -pass condensers across 
the batteries, which would ordinarily form 
a high resistance leak and result in a drain 
on them even when the receiver was not 
actually in operation. The small knob at 
the left of the panel is used for the tap 
switch, connected to the primary of the 
antenna coupler, to compensate for an- 
tennas of different lengths. Once this 
switch has been set for a given antenna it 
need not be touched, except for ultra -fine 
tuning, when extreme selectivity or ex- 
tremely long distance is desired. The 
knob on the right controls the regeneration, 
and may be considered a volume control. 

Before passing on to the consideration of 
the remainder of the receiver it would be 
well to look over the accompanying illus- 
trations and observe the variations that 
have been made in the panel design, the 
layout of the apparatus, and the different 
systems of tuning and regeneration control. 
There is very little difference in the actual 
performance of any of the models we have 

made and the selection 
you make may well be 
considered from a con- 

FIG. 4 
On a recent visit to our laboratory Mr. McMurdo Silver built this 
receiver from the ground up in less than four hours. It is his version of 
the RADIO BROADCAST "Aristocrat." The single control feature is accom- 
plished by belting two of his condensers together with fish line, letting one 
dial do all the moving. When it is desired to change the capacity in 
one circuit without altering the other, one condenser is held in place and 
the other turned. We are not as enthusiastic about this scheme as that 
devised by Hanscom, but it has enough merit to warrant attention. 
In this 7 x 18" receiver there is plenty of room, even with the large solenoid 
coils. The parts used include Hoosick sockets, A.B.C. panel, Accuratune 
vernier dials and knobs, Silver Knockout coils, .0005 S.L.F. variable 
condensers and .005 coupling condensers, Micamold coupling resistors, 
Muter mountings and grid leaks, Daven mountings and ballast resistors, 

Carter switch and jack and Belden battery cable 

venience standpoint rather than one of net 
results obtainable. Bear this in mind, how- 
ever: you cannot expect to get the results we 
are getting if you buy your parts on noth- 
ing but a price basis. We have spared no 
expense in attempting to bring only the 
best to your attention and suggest that 
you make an attempt to get the best -not 
necessarily the most expensive. And when 
you are all through getting the best of 
parts and have done a thorough job in your 
building don't blame poor reception on the 
receiver if you hook some poor loud speaker 
to it. 

But to continue, we may as well point 
out some of the other important points in 
the actual construction of this receiver. 
The panel of what we may consider our main 
model is 7 x 18 inches and there is plenty of 
room on it for all the equipment necessary, 
when a sub -base is employed. In this 
model we have used large -size inductances, 
in order to illustrate how the entire assem- 
bly may be housed in a standard cabinet. 
When other types of inductances are em- 
ployed, as is the case in some of the other 
models, there will be a little more room in 
the cabinet. 

It will be observed that the tuning in- 

RADIO BROAD'. Ab f Phuwgraphs 
FIG. 5 

Front view of RADIO BROADCAST'S "Aristocrat" made to fit in a cabinet 
providing for a 7 x 18" slanting panel. In this receiver, as the accompany- 
ing article will show, we have gone a long way afield and produced what 
we believe is a true departure from conventional design electrically, 
artistically, and mechanically. It will operate over comparatively long 
distances, produce music with great volume and fidelity with the ad- 

vantage of one major tuning control and remarkable economy. 
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ductances and the variable condenser 
assembly antenna switch and battery 
switch are mounted on the main panel, 
while all the remaining equipment is either 
on the top or bottom of the 22 x 171-inch 
sub -panel, which is suspended from the 
main panel by means of Benjamin No. 8629 
brackets. 

On the upper side of the sub -panel 
will be found the five tube sockets, the 
threeresisto -couplers, the grid condenser 
and leak mounting, and the variable neu- 
tralizing condenser. It is also possible to 
find room for all the binding posts, includ- 
ing those for the three connections for the 
C battery, if they are thought to be desir- 
able. 

On the under side of the sub -panel there 
are five mountings which are used for the 
filament ballast resistors, when they are to 
be used. When they are to be taken out 
of the circuit, as explained a little later on, 
it is but necessary to make a direct con- 
nection between the two spring clips of the 
mounting. 

LIST OF PARTS 

THE list of parts used in the model we 
are considering is as follows. The 

variation in material that is possible is 
indicated in the accompanying illustrations. 

1 7 x 18 -inch panel, 12 x 172 inch sub -panel, 
Hanscom S. C. Condenser Unit, I set East- 
ern Knockout Coils, 1 Carter filament switch, 
2 Apex knobs, 5 Benjamin sockets, 3 Daven 
resisto -couplers with 3-.1 megohm resistors and 
I each, I meg., .5 meg., and .25 meg. resistors, 
I Hammarlund neutralizing condenser. 2 .004 
Sangamo fixed condensers. I Dubilier .5 mi- 
crofarad by -pass condenser. 6 Daven No. 5o 
mountings, I Daven Leakandenser (a new unit, 
which combines the grid condenser and leak), 
5 Daven Ballast Resistors. (The capacity of 
these resistors depends on the type of the tube 
used and the values for various tubes are given 
in that part of this article which deals with 
the circuit and its characteristics.) 1 Belden 
Standard Color, five wire, cable. 2 Benjamin No. 
8629 brackets, 2 to 6 Eby binding posts. 2 dozen 

Inside Terminals of Secondaries, 
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6 or 8 -32 round head, brass machine screws, of tubes used and we have found what we 
inch long. About 6 two -foot lengths of bus consider an ideal combination in two of the bar. 

THE CIRCUIT AND ITS CHARACTERISTICS 

IN DESIGNING this receiver we have 
attempted to keep in mind the diffi- 

culties encountered by some of our readers, 
who sometimes find that their local dealer 
does not carry a stock of a particular item, 
for use in a receiver, whatever kind it may 
be, and for this reason have endeavored 
to indicate what we believe to be intelligent 
substitution and variation in design to ac- 
commodate units of different size without 
materially altering the performance of the 
circuit. By referring to the circuit dia- 
gram and the illustrations of the models 
we have made, you will be able to see how 
the various units may be made to fit in 
whatever space you have available and 
how they will conform to whatever type of 
construction you may prefer. If we go 
over the entire circuit and consider each 
unit individually, this may be a little more 
comprehensive. So we may as well start 
with the antenna coupler. 

There are now many sets of coils on the 
market, designed for use in the now famous 
series of Knockout Receivers, which have 
been described in RADIO BROADCAST. 

Any of these coils may be used in the "Aris- 
tocrat". 

The tuning condensers used do not by 
any means have to be those we have chosen 
to use. Any good pair of .0005 mfd. 
variables will do, but what we wanted was 
single control, and in the "Aristocrat" we 
have it in a very practical manner. The 
only remaining requisites are the ballast 
resistors and the units which comprise the 
resistance -coupled amplifier system. 

Let us consider the ballast resistors first. 
They are shown in the diagram as, R 
1-2-3-4-5. Now the selection of these 
resistors will depend entirely upon the types 

Regeneration may be Obtained Either by Variable 
Tickler or Resistance Shunted AcrossA Fixed Tickler 

R6 

standard storage battery tubes for the 
radio- frequency amplifier and the detector 
with two high -Mu tubes in the first two 
stages of the resistance -coupled amplifier 
and a semi -power tube in the last stage of 
the amplifier. Some tubes, such as the 
Daven MU -2o, and Mu-6; the Western 
Electric 216-A and the new Radiotron 
UX -210 will operate directly from a 6 -volt 
storage battery without requiring any re- 
sistance in the filament circuit. Where 
tubes of this character are employed the 
ballast resistors and their mountings may 
be left out of the circuit entirely, or a direct 
connection may be made across the mount- 
ing, as shown in Fig. 2. In this receiver a 
ballast of 2 ampere capacity has been used 
with a Harvey Hubbell toggle switch con- 
nected directly across it. This makes it 
possible to use either 5- 01 6 -volt output 
tubes and either is thus assured the proper 
filament voltage. Most other high -Mu 
tubes are designed for use on 5 volts and 
where they are employed a i- ampere ballast 
should be used with each, or a single ballast 
of 2 or 1--ampere rating may be used with 
two or three of them, in multiple. 

That should clear up the resistance ques- 
tion, though it may be well to say in passing 
that filament rheostats may be used if they 
are on hand, and for extremely sensitive 
operation it will be found that a rheostat in 
the filament circuit of the radio-frequency 
amplifier tube provides greater flexibility 
than the ballast resistor method. 

THE RESISTANCE -COUPLED AMPLIFIER 

IN CHOOSING the system of construction 
for our principal model we have had in 

mind the idea that a certain balance may 
well be obtained between first cost and 
simplicity of assembly. For the inveterate 
experimenter we recommend the model 

Circuit Enclosed Herein Comprises Resistance Coupled i Amplifier which may be Obtained as a Complete Unit 

I Separate Resistor Units may be Employed in the AudioAmptifier, 
where the Complete Manufactured Amplifier is not used 

. 
__. _ ... 
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THE CIRCUIT DIAGRAM OF THE `ARISTOCRAT" 
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shown in Fig. 2. In a layout of this kind 
there is all the room necessary for experi- 
menting with various units designed for 
the same purpose. This arrangement is a 
delight for the experimenter. For the 
average individual we believe our principal 
model will be more in keeping with his re- 
quirements and desires, for it permits him 
to make about all the changes he could 
desire without requiring an undue amount 
of wiring, as much of that has been done 
for him. For the third type of home 
builder, who desires to have as much of the 
building of a receiver as possible done in 
the factory, we suggest the model in Fig, 3 

where a complete three -stage resistance - 
coupled amplifier unit has been shown. 

One of the principal things to remember 
in connection with the building of a re- 
ceiver in which a resistance -coupled am- 
plifier is used is that it depends for its 
operation to a great extent on the actual 
resistance of the units employed. If, for 
instance, in one of the plate circuits where 
we have specified a resistance of . i megohm 
(ioo,000 ohms) you use a mounting made 
of some material which in damp weather 
will absorb moisture, a measurement of the 
resistance in such a plate circuit will indi- 
cate that there is less resistance in the 
mounting itself than in the resistorused in it. 
There are many such devices being peddled 
about and you will do well to be certain 
that the units you procure do not suffer 
from such a defect. I n other types of 
mountings which have been submitted to 
our laboratory for test we have found that 
the clips for holding the resistors are held 
to the insulating base by machine screws 

and locknuts. Obvi- 
ously, if the heads of 
the screws are not 
thoroughly counter- 
sunk and the mount- 
ing is placed on top of 
a condenser with a 
metal case, a short 
circuit is almost in- 
evitable. Where you 
do your mounting on 
a wood base it is well 
to keep the wiring off 
the wood itself, as 
this will prevent 
leaks occurring in un- 
expected and unde- 
sired places. Some 
cheap condensers 
have been found to have a very low resist- 
ance in damp weather. 

Another thing about resistance -coupled 
amplification, which has not been given 
the attention it deserves, is the size of the 
coupling condensers. We have found that 
they should be much larger, for the best 
tone quality, than is ordinarily suggested. 
The mathematical and experimental back- 
ground for this assertion is sound. Do not 
use condensers in your coupling units of 
less than .1 mfd. if you want to procure 
better than average quality. 

When you have finished building this 
receiver and you want to make an actual 
test of its quality, in comparison with other 
receivers, connect first one and then the 
other to a Western Electric cone speaker. 
If the receives is right, the cone can be 
worked with tremendous volume with- 
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RADIO BROADCAST Photograph 
FIG. 7 

Bottom %iew of the "Aristocrat ". Illustrating the wiring under the sub - 
panel. The only units not shown in Fig. 6 are the two Eby posts on the 
extreme left, for antenna and ground, the Amperite and Daven ballast 
for the filament circuit of each tube and the Belden battery cable 

out rattling. The rattle, as a rule, is 
not an inherent fault in the cone; it is the 
result of imperfect amplification. In using 
a Western Electric cone, it should be re- 
membered that the impedance of the cone 
is much lower than most other speakers and 
the output tube used with it should be one 
with a plate impedance that matches the 
cone, such as the new semi -power tubes to 
which we have previously referred. If an 
ordinary tube is used with the cone, an out- 
put transformer should be used which will 
make up for the unbalanced condition 
that would otherwise result. 

If you consider the little things in con- 
nection with the building of RADIO BROAD- 
CAST'S "Aristocrat" you will produce a re- 
ceiver which you will be proud to exhibit to 
your friends. You will enjoy radio as it 
is but very seldom heard. 
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FIG. 6 
The "Aristocrat." Left to right on the sub -panel we have the Daven leakandenser, Benjamin socket, Sangamo .00q bypass condenser, Daven 
resisto-coupler with .i and i meg. resistors, socket, resisto-coupler with . i and meg resistors, socket, resisto- coupler with . i and .25 meg resistors, 
socket. The .i microfarad condensers are within the resisto- couplers. The two Eby posts on the upper strip are for the loud speaker. The 
three posts on the lower side are for the C battery and the small knob is for the Hammarlund variable neutralizing condenser. Left to right on 
the main panel are the Benjamin bracket, Dubilier .5 by pass condenser, Eastern Knockout r. f. coupler with Apex knob, Hanscom single control 

unit with Marco dial, Yaxley filament switch, Eastern Knockout antenna coupler with Carter antenna switch and another bracket 

RADIO BROADCAST Photograph 
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g Who Are the Owners of Our l'adio Sets? 
HEN the broadcast announcers 
tell you over the air that 
two million people are hear- 
ing the "program now being 

broadcast," it is breaking no confidences 
to say that they do not really know 
how many listeners they are actually 
reaching. Almost everyone who has had 
the opportunity has played fast and free 
with statistics dealing with radio, partic- 
ularly the number of radio receivers and 
their owners. There is no positive way to 
tell just how many sets are in use. The 
question, "Have you a radio set ?" might 
well be added to the already long list asked 
by the United States Census, although we 
should have to wait until 1930 before these 
now occult facts could be made public. 
It is an excellent maxim not to take any 
statistics too seriously, for like the Scrip- 
tures, the Devil can (and probably does) 
quote them for his own purposes. 

But slices of the radio listening group 
have been visited by the equivalent of the 
Inquiring Reporter, and the results, while 
they prove nothing but facts about the 
given group, are interesting. The figures 
give one a pretty fair idea of what sort 
of an individual the composite radio 
listener is. 

Two thirds of those interviewed owned 
receivers and nearly 72 per cent. were 
men. Ages varied from under 20 to the 
ripe age of 71. The group between 21 

and 3o years old were most attached to 
radio. Men were more anxious to have 
a set installed than women, for more 
than 58 per cent. of those approached 
in the survey were men and responsible 
for the purchase of the equipment. Wives 
came second with a percentage of 22, 
while the clamor of the children in 20 
per cent. of the total succeeded in secur- 
ing the set. 

Out of 1200 homes investigated in one 
survey, 66 per cent. were operating their 
first sets. The remaining third had 
owned radio equipment previously. Some 
families had owned as many as nine 
outfits; in fact, this group represented 5 

per cent. of those interrogated. And 45 

per cent. were using their second receiver, 
while 21 per cent. had purchased three. 
One home confessed to having six sets on 
hand; five others had five receivers apiece, 
and 1 io households had two or more. 

The investigators were much interested 
in learning why a particular make of re- 
ceiver was bought. It was found that 
46 per cent. of the owners purchased their 
set because they thought it the best make, 
while 17 per cent. acted on the advice of 
friends, and a lagging 12 per cent. bought 
because of low prices. Some were in- 
fluenced by advertisements, but almost as 
many were convinced by a personal dem- 
onstration in their homes. 

Radio receivers appear to be regarded by 
these groups as a necessity rather than a 
mere convenience, as some of the un- 
convinced seem to think. Out of 1166 
set owners asked the price paid for their 
equipment, 24 per cent. did not know what 
it cost, although 12 per cent. bought be- 

THE FIRST OPERATIC BROADCASTER -1908 
Mme. Mariette Mazarin, operatic soprano under 
the management of Oscar Hammerstein, who came to 
New York to create the rôle of " Elektra," shown in 
an old photograph singing in the microphone of an 
early DeForest arc radio telephone transmitter. 
A few earnest experimenters heard Mme. Mazarin 
then, hut what an audience she would have to -day! 

cause the cost was low. The initial cost of 
the sets varied from $2 to $650. The 
average cost of the receiver was $ioo. 
The manufactured set cost more than the 
home -assembled receiver, which was found 
to cost about $40. The survey indicated 
quite definitely that most of the present 
owners are willing and expect to pay more 
for their next set. Some 4o per cent. 
expect to pay between $15o and $200 for 
their new receiver. 

Out of i280 homes investigated in one 
census, nearly 36 per cent. had five -tube 
sets in operation, 9 per cent. used more 
than five tubes, and 19 per cent. used re- 
ceivers with three tubes. Crystal and 
one -tube receivers accounted for 8 per 
cent. each. In England, by far the 
greatest number of listeners use crystal 
receivers, which are naturally not at all 
selective and their range is limited to about 
five or ten miles. One of these American 
surveys showed that 47 per cent. of the 

owners bought their sets in order to re- 
ceive programs from distant stations. 
Selectivity was considered the most im- 
portant factor by 42 per cent. 

In Seattle, whose population by the 
last census is given as 237,000, a kind of 
radio census was taken, which showed 
that 18,000 radio receivers were in use 
in that area. Three years ago, the crystal 
set was very much in the majority in that 
city, as it was in almost every other. 
Now only 21 per cent. of the Seattle 
listeners use crystal receivers. Thirty - 
seven per cent. of the sets are single -tube 
ones -usually home made. Forty -eight 
per cent. of the tube receiving sets are 
either five -or six -tube affairs. Seattle is 
probably reasonably representative of the 
country, although it is highly doubtful 
that 21 per cent. of the outfits of the 
nation are crystal receivers. 

Probably the most interesting part of 
the surveys is found in the answers to the 
question, "Who runs the set ?" In 455 
cases out of 644 it was the man of the 
house -71 per cent. Women did the 
tuning in 6 per cent. of the total and 
the children in 3 per cent. 
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What Hope for Programs? 
The response of the radio audiences to the con- 

certs of the New York Philharmonic Orchestra 
is very significant. It is not improbable that 
several hundred thousand persons listened to 
these concerts over the air during the summer. 
That their appreciation is keen may be judged 
from the fact that wiz and wGY -fully alive to 
the public's wishes -have seen fit to give the 
concerts such prominence on their schedules. 
This in itself is encouraging. Even more so is 
the interest of the public in the best class of 
music. Broadcasting stations reported a year 
ago that there was a notable increase in the 
number of letters asking for more concert music. 

. The experience in this broadcasting 
shows that there is a much larger audience of 
music lovers in this country than was thought to 
exist. . . . What the Philharmonic has done, 
others can do. What we have lacked (in this 
country), save in the big cities, is the opportunity 
to hear good things. This the radio now gives 
us.- Editorial in the New York Times. 

BY FAR the outstanding event of the 
summer radio season was the 
broadcasting of the Philharmonic 

Orchestra at the Lewisohn Stadium in 
New York. Aside from the fact that this 
broadcasting was technically the finest bit 
of broadcasting we have ever heard, the 
Philharmonic programs were noteworthy 
because of the high musical standard of the 
selections and their rendering. One hour 
of a Philharmonic concert is worth, by 
actual calculation, 2027 hours of any jazz 
band you can mention. 

There are mutterings against jazz, and 
they are none too faint. We venture the 
prediction that the stations who want to 
stay in the van will have to rearrange their 
schedules so that jazz takes a secondary 
place on their programs -if for no better 
reason than variety. Who would attend 
a vaudeville performance where 5o per cent. 
of the program was devoted to dance music? 

The wire links of WEAF to the outlands 
will furnish much excellent program ma- 
terial. The recent announcement by A. A. 
Kent that Metropolitan Opera stars have 
signed for a series of concerts, to be broad- 
cast through WEAF and a chain of Middle 
Western stations begining October 4, is the 
first good omen in the Fall Season. 
The WEAF Grand Opera Company will 
furnish tabloid grand opera to a large 
group of stations. We have heard many 
listeners say, and not a few have written us, 
that they think this feature one of the best 
to be found in the air lanes. There is now 
a pleasing tendency among program direc- 
tors to arrange radio speeches which have 
some justification for their being. Pro- 
gram directors will never learn, however, 
that there is no possible justification for 
broadcasting an entire banquet. It is bad 
enough to be forced to attend a banquet, 
but when one has to listen to the rumble 
of moving dishes, the distorted sounds of an 
orchestra perhaps, and the hollow echoes 
of "speeches of the evening" which re- 
verberate in the banquet hall despite the 
best efforts of the microphone to ensnare 
them -then the limit of something has 
been reached. 

But in the main, the start of the fifth 
year of radio broadcasting is good. In a 
hundred little ways programs are being 
improved and more able individuals are 
coming to the studios, in the persons of 
both performer and director. 

Church Broadcasting: A Failure 

ITHOUGHT, as a matter of course," 
writes Charles Magee Adams, of 
Milford, Ohio, "that a considerable 

majority of my neighbors picked up church 

services regularly. They tune -in every 
other radio offering, and religion, regard- 
less of creed, is something whose appeal is 
universal and fundamental. But I find 
that, on the contrary, the overwhelming 
majority of my neighbors' sets either stand 
idle during church hours or pick up a pro- 
gram of some other type if one is within 
range. They began listening zealously 
enough when the sets were new, these 
friends of mine (and I am sure they are 
representative of the radio audience), but 
gradually discontinued the practise, for 
reasons hinted at rather than explained. 
There were vague remarks, such as ' I don't 
care much about it.' From this and 
similar remarks and my own convictions, I 

came to the conclusion that something is 
wrong with church broadcasting." 

In the September " Listeners' Point of 
View," issue was taken with the arrange- 
ment of Sunday programs in general and 
it was mentioned that broadcasting from 
churches is not very successful. Mr. 
Adams develops the point. "The Church 
thinks of broadcasting," he continues, 
"simply as a means of bringing its services 
to shut -ins and as a sample to interest 
prospects; in other words, broadcasting is 
an auxiliary to and substitute for attendance 
at services in person. This is not to say 
that these aims are not legitimate and 
laudable. Bringing help and comfort to 
dwellers in remote places or to invalids is a 
fine service; and attracting more people 
into church membership is altogether worth 
while. 

Radio has placed at the disposal of the church 
an instrumentality for multiplying its usefulness 
to an extent that leaves possibilities difficult to 
grasp. Yet the church classifies radio as an 
auxiliary, a substitute; and continues to place 
the emphasis on assembling in congregations. 

FLORENCE LONG ARNOLDI 
Coloratura soprano, a regular artist at station 
woAW, Omaha. Her voice has thrilled and 
delighted many an evening's radio audience. 
One might add that her costume is fully as charm- 

ing as her voice 

GOLDY AND DUSTY 

Sometimes referred to as the Gold Dust Twins, 
who are heard every week from WEAF and a 
chain of stations, in an "indirect advertising" 
program. It is darkly hinted that they are two 
well -known concert singers, well known to buyers 
of phonograph records, who have turned their 

talents to broadcasting 

MISS JEAN SARGENT 
Who was for four years with WNAC, Boston, and 
now is in charge of women's programs at WHr, 
Chicago. Miss Sargent is said to be the first 
woman announcer. Her voice is frequently 

heard over WHT 
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" LOPEZ SPEAKING 
This concert, by Vincent Lopez and his orchestra, 
is being broadcast through the courtesy of station 
W -E -A -F direct from the Pennsylvania Hotel Grill. 

The next number . . . On the Radio" 

This is much the same as if, during the last 
presidential inauguration, the nation -wide radio 
audience had been told that it might listen -in at 
home, but that attending the ceremonies in 
person was vastly to be preferred. 

Mr. Adams goes on to enumerate the 
disadvantages of this widespread attempt 
to adapt the service designed for attendance 
in person to the special requirements of 
broadcasting. "The acoustics of church 
auditoriums result in cavernous boomings 
and reverberations . . . and it is im- 
possible for the preacher to adapt his deliv- 
ery both to the radio audience and to his 
congregation. Much the same is true of the 
incidental music. Announcements of in- 
terest only to the congregation must be 
made from time to time. These strike the 
listener as wholly irrelevant and are 
psychologically very important. 

"The Church should arrange a special 
service, with universal appeal, conducted 
in a broadcasting studio according to the 

KEII11 McLEOD 
Accompanist and musical director of stations wjz 
and wjY, New York. Ile accompanies Mr. Godfrey 
Ludlow in the popular Sunday night recitals from 
wiz and is a pianist of great talent. Mr. McLeod 
is a Westerner, coming from Denver, Colorado 

RADIO BROADCAST 

best radio practise. Sermons should be 
cut to somewhere near ten minutes -the 
length of maximum radio listener atten- 
tion. (The closing speeches broadcast in 
the last presidential campaign by President 
Coolidge and Mr. Davis -the most effec- 
tive radio addresses delivered by either - 
were 11 and 13 minutes long.) Radio 
has placed before the Church an opportun- 
ity for usefulness greater than any other 
single one in all its long history. The 
Church has failed so far to make the most 
of this opportunity, not because technical 
facilities are undeveloped, but because the 
Church has not chosen to adapt itself to 
this new potentiality." With all of which, 
needless to say, we heartily agree. 

Do Women Know What They 
Want In Radio Programs? 

ENGLAND recently, a woman 

I 
N 
graduate of Cambridge debated before 
the microphone with a woman who 

had been in charge of various canteens dur- 
ing the war on what subjects appeal most 
to women listeners. The Cambridge 
graduate favored amusing and intellectual 
talks of a non -domestic character, and the 
ex- canteen manager declared she wanted 
talks on practical subjects and "ultra - 
feminine topics " -whatever they are. Lis- 
teners were asked to express their views, 
and some 8o per cent. of the letters sided 
with the Cambridge woman. Cookery, 
child welfare, and household management 
talks were not wanted. The general cry 
was: "Take us out of the kitchen and take 
us out of ourselves!" The letter writers 
wanted talks on music, literature, travel, 
women's movements, etc., with an occa- 
sional fashion talk or humorous reading. 

Almost without exception American 
broadcasting stations, when they have a 
program for women, have limited it to the 
obvious domestic things. No broadcaster 
has had the courage or the intelligence to 
arrange a program to appeal to the intelli- 
gence of women. One wonders whether 
this failure is due to a belief that it would 
be useless to make the attempt or because 
the program designers simply fail to ap- 
preciate the necessity. 

However, a new feature for women has 
been started by the Washburn Crosby 
Company with the talks by Betty Crocker, 
on Monday, Wednesday, and Friday morn- 
ings through WEE1, Boston; WEAF, New 
York; WF1, Philadelphia; wCAE, Pittsburgh; 
wcR, Buffalo; WEAR, Cleveland; wWJ, De- 
troit; WHT, Chicago; KSD, St. Louis; WDAF, 

Kansas City; KFI, Los Angeles; and wcco, 
St. Paul- Minneapolis. This is a genuine 
forward step in broadcasting, for it is the 
first time a national wire link has been 
employed for a program of "service." 
It is frankly commercial broadcasting, and 
that of the most defensible sort. Perhaps 
this national effort will awaken the pro- 
gram directors, and they will now buss' 
themselves and arrange women's programs 
of broader appeal. 
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" ERNIE SPEAKING 
I want to thank all my radio friends for the wonder- 
ful letters they have sent me. I will be pleased to 
send a log book with a picture of my orchestra on 
it to everybody writing for one. The next numbaah 
played by Ernie Golden and his Hotel McAlpin 
Orchestra will be 'The Farmer Took Another Load 

Away "' 

The Shy Radio Minstrel 
"A wandering minstrel I, 

A thing of rags and patches. . . ." 

M1NSTRELS have quite gone out of 
fashion except as one reads of them 
in good old classical ballads, or 

hears the lines quoted above floated out at 
one during a "Mikado" performance. 
The fact is that the automobile -and we 
almost said radio -has made the minstrel 
business a bit superfluous, and probably 
unprofitable. To come out with a startling 
truth, radio broadcasting has brought the 
minstrel back again. Most of our modern 
minstrels travel on the best trains instead 
of a slow and probably underfed horse and 
are well paid for their time, as witness the 
favorite Wendell Hall -in the employ of the 
National Carbon Company, who only last 

GODFREY LUDLUM' 

Staff violinist at station wjz getting his line Stradi- 
varius -the de Rougement, dated 1703-ready for a 
recital. Mr. Ludlow is an artist of high ability, and 
through his Sunday night concerts through wiz and 

WGY has won a very large following 
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year shadowed the microphone of most of 
the important broadcasters of the country. 
He sent this department, we recall, a postal 
card from Cuba while he was on his lyrical 
mission there. 

There are a host of others who travel 
about, some who are paid for their services 
and others -a majority of the number, in 
all probability -who give their services to 
the broadcasters for the pure love of the 
thing, which, being translated, means for 
the "publicity value." The management 
of station KGO admits that within the past 
thirty days five radio minstrels reported 
to the studio manager, ready to do their 
bit "entertaining the silent audience of the 
day and night." One was armed with a 
harmonica, another played a Tyrolean 
zither, another carried a set of "sweet 
potatoes," while a fourth drove to the 
station in a Ford and unloaded his "kitchen 
piano" or dulcimer, which is stringed, and 
as a WEAF announcer phrased it the other 
night, is "the grandfather of the piano." 

"We are only observing the old Biblical 
injunction," admitted one of the minstrels. 
"We cast our music on the air, and, brother, 
it works! As I travel, I meet friends 
everywhere -and chicken dinners, too." 

The electrical wanderlust has spread to 
broadcast announcers, too, for we have 
heard from a number of stations during the 
lately concluded summer, elaborate and 
flowery introduction of this well -known 
announcer, and that being presented over a 
rival but friendly microphone. 

.6.nnnnnmmummnlmlmnnnlmmmmiminmmnnlmnlnmmwmmimnmlmmnnnmenimmn 

g Broadcast gJ'Ciscellany 

WHEN broadcasters close their 
program, it is usual for them to 
announce the time. "Station 

xxx now signing off at io:io P. M., 
Central Standard Time. . . ." We 
took the trouble to check the announced 
time from a number of stations recently, 
and the variations from the actual 
minute were fearful to behold. I t is a 
small matter, but if the broadcaster 
really means what he so often says 
about "service" we suggest he take 
care his clocks are right. We will wager 
that a good many trains are missed 
because of carelessness of this sort. 

THE bubbling Ernie Golden, radio 
good fellow par excellence, an- 

nounced from wMCA, New York, the 
other night that a certain performer 
would "now whistle 'To a Wild Rose.' " 
A curious occupation for a grown man, 
but perhaps less futile than the not un- 
common announcement of this or that 
hopeful "broadcasting to listening rela- 
tives in Brest -Litovsk." 

T HE next number will be played by 
request." Similarly worded confi- 

dences are whispered into many a de- 
fenseless microphone, the good Marconi 

only knows how many times each evening. 
This gracious compliance with wishes never 
fails to remind us of that ultra -complier, 
Josephus, whose fame is sung in a good old 
ballad: 

Now these two boys are dead and gone. 
Long may their ashes rest. 

Bohunkus of the cholera died, 
Josephus, by request. 

IT IS the common practise among wire 
and radio telegraphers to use their 

initials or some other cabalistic set of let- 
ters to indicate their presence at the sta- 
tion, chiefly because it takes too much 
time to send with each message, "sent by 
operator Charles B. Smith," or the equiva- 
lent. When the radio operators became 
radio announcers, as many did in the early 
days of broadcasting, before the present 
age of specialization where every station 
with any claim to pretension has its staff 
of announcers, its program and publicity 
force, and its group of operators -they 
took with them the practise of giving their 
initials during the announcing. The orig- 
inal purpose of the abbreviation was to 
save time, but now there is no possible 
justification for the practise. The an- 
nouncer is -if he is even moderately 
talented--an asset to his station, and in 
many ways he is as important as the event 
or the artist he introduces. Why, then, 
should he not give his name? The practise 
was begun by WEAF. Millions, probably, 
heard the name of Graham McNamee, and 
were charmed by his easy graceand high tal- 
ent for description. But some power above 
gave his orders and now no longer do the 
Bell System announcers reveal their iden- 
tity. The Radio Corporation group do, 

however, and if you don't believe that the 
name of the announcer adds a necessary 
touch to the broadcast proceedings, com- 
pare some night the offerings of a station 
representing each group. When the lis- 
tener knows the name of the announcer 
serving him, an indefinable something is 
added which is highly desirable. It makes 
for better announcing, too; Milton Cross 
of wiz probably felt a greater responsibility 
and approached the task of preparing those 
extraordinarily able program notes he 
gave for the New York Philharmonic Con- 
certs (given through wcY, wiz, and wRc) 
with considerably more enthusiasm since 
he knew that large numbers of listeners -in 
looked to him for his interpretations. 
And, contra, the WEAF announcer who 
handles the Hotel Bossert orchestra several 
nights a week might make more certain 
that what he says by way of "fill in" is 
really funny, if his name were aerially 
signed to his remarks. 

THE late Walter Camp and his system 
for the glorification of the American 

physique, known familiarly as the "Daily 
Dozen" is probably responsible for the 
radio popularity of the setting -up exercises. 
Aided by a bugle, and the less military 
piano, unseen physical training instructors 
dispense musically accompanied instruc- 
tions for health exercises from a great 
many stations. Though there is no sure 
way of estimating, the number of exer- 
cises must be very large. We hope that 
this new addition to the radio program may 
become such a fixture that it entirely dis- 
places the bedtime story -misguided ju- 
venile sentimentalism which everyone, in- 
cluding the children, could well do without. 

IN THE VILLAGE OF JUAN DIAZ, PANAMA 
The natives hear a program from a Cuban broadcasting station. The radio receiver is part of the "on 
location" equipment of the company filming the picture "Spaces Beyond" in Panama. I t is a question 
whether the natives living on the calm little Tapia River in the background were more impressed with the 

radio concerts or the strange behavior of the cameramen and directors 



A Model 1926 1 roackast Receiver 
Designed t® Meet Present Requirements ®f Great Selectivity ®n All Frequency 
Bands, This Set Is Highly Satisfactory in Operation and Decidedly Easy to Build 

FOR some time past, the writer has felt 
that it should be possible to design a 
radio receiver possessing all of the valu- 
able features of the best super - 

heterodynes, yet going a step beyond in dealing 
with the coming seasons' radio problems in a man- 
ner not possible with any previous systems, since 
none of the present aggravated reception condi- 
tions were even imagined during the past year. 

Before examining this system in detail, it may 
be interesting to consider a few of the facts con- 
cerning present, and probably future, broadcast- 
ing conditions, which, incidentally, will explain in 
a measure the writer's apparent abandonment 
of the super- heterodyne school of thought. In 
a nutshell, a simpler system has been so improved 
that it is now nearly the equal of the super- 
heterodyne. 

BROADCASTING CONDITIONS -TO -DAY AND 
YESTERDAY 

LAST year at this time, the entire range of 
available broadcasting channels may have 

been occupied by transmitting stations, but any 
listener of a year's standing knows that in actual 
operation this was not so. Channels could often 
be found where stations were not transmitting, 
and it was seldom indeed that a fan could pick 
up the full quota of approximately 95 stations 
that would be required to fill properly the 
broadcast frequency range of 1500 -550 kc. (Zoo 
to 546 meters), a range of some 95o kc. 
Obviously, there will be far more stations 
operating simultaneously than there were last 
year. Equally obviously, we require far more 
selective receivers this year than last. 

To-day the range of the broad- 
cast frequency is from 15oo to 
55o kc. ',Zoo -546 meters). Re- 
broadcasting goes up to 5996 
kc. (so meters) in some cases, and 
it is quite possible that the regu- 
lar broadcasting range may be 
extended above Isoo kc. (Zoo 
meters). Foreign super -power 
broadcasting takes place in many 
instances on long waves, running 
up to several thousand meters. 
Of what value, then, is last year's 
receiver, with its satisfactory 
operating range generally from 
133o to 52o kc. (225 to 575 
meters)? This year, and future 
years, sets must be capable of 
covering a wide wavelength range 
-far wider than any existing de- 
signs will rover. 

A RECEIVER TO MEET PRESENT 
CONDITIONS 

IT IS felt that the receiver to 

be described adequately solves 
the problems encountered, with 
fewer tubes and less equipment 
than a super- heterodyne, yet is cap- 
able of equalling super -heterodyne 
selectivity and sensitivity -a goal 
indeed worth aiming at. The re- 

cels 

:, y McMURDO SILVER 

ceiver itself is shown in the accompanying 
illustrations, which bring out the mechanical 
details of panel design, instrument arrangement, 
and wiring. 

At first glance, the set does not seem at all 
original, since it consists merely of two stages of 
tuned radio frequency amplification, followed by 
a detector tube and two audio amplifiers. The 
circuit is a combination of the best points of all 
receivers, carefully executed with regard for the 
most recent discoveries, and the fund of informa- 
tion gained by the writer and his assistants 
through contact with many thousands of ex- 
perimenters -men whose judgment of receiving 
equipment was based solely upon one thing, per- 
formance. 

Since one of the first requirements was wave- 
length flexibility, it was necessary to devise a 
method of shifting inductances for different 
frequency bands. This made necessary the 
designing of interchangeable coil forms possessing 
a form factor suitable for all frequencies to be 
handled. For the higher frequency bands, the 
turns are spaced, while the coils for waves 
longer than the present broadcast band, the 
coils may be bank wound. Six contacts are 
provided on a reinforced ring at the bottom of 
each coil, upon which are mounted six studs in 
which the ends of the windings terminate, and 
which in turn make contact with springs in a 
special six -contact socket, so keyed that a coil 
cannot be inserted incorrectly. In order to 
change a frequency band, it is necessary only to 
remove the coils from their sockets and insert 
ones of different inductance values -an operation 
consuming about to seconds. 

STRAIGHT LINE FREQUENCY CONDENSERS 

THE condensers used with these inductances 
are of the type giving an approximately 

straight line frequency variation, or a uniform 
kilocycle variation for each dial division. 

A very important factor for broadcast recep- 
tion, particularly on short waves, is the ratio of 
inductance to capacity in a tuning circuit. The 
50o mmf. (.0005 mfd.) condensers, which are com- 
monly used, prove rather large for use above 
150o kc. (Zoo meters). Even above this, the in- 
ductance capacity ratio resulting from their use 
is not as good as with 35o mmf. (.00035 mfd.) 
condensers. In order that maximum signal 
strength may be obtained, the condenser 
capacity should be kept as low as possible. For 
another reason, this is of vital importance at 
short waves where tuning is practically impos- 
sible with large condensers. Above 6000 kc. 
(below 5o meters) tuning capacities should be 
on the order of 15o mmf. (.00015 mfd.) although 
below this, 35o mmf. seems quite satisfactory. 

Neutralization, which is nothing more than 
fixed oscillation or regeneration control, could 
not be used. This is because the r. f. amplifier 
for a given frequency band, would have to be 
neutralized at the shortest wave to be received in 
that band so that the amplifier would not oscil- 
late. Sensitivity would be obtained then only 
at the lower end of the wavelength band, while 
the receiver would be as inefficient and as little 
sensitive as the average neutrodyne at the longer 
waves. In this connection, the now popular 
circuits employing a stage of tuned neutralized 
r. f. amplification and a regenerative detector 

were considered. In them, due to 
reaction, regeneration in the de- 
tector circuit tends to assist the 
neutralized r. f. amplifier. This 
being at best an indirect solution 
of the problem, the r. f. ampli- 
fier in this design was made highly 
regenerative, with an increase in 
sensitivity, since a much stronger 
signal could then be delivered to 
the detector tube, the efficiency of 
which varies with the square of the 
applied voltage. This means that, 
with a given signal applied to the 
detector, doubling the strength of 
the signal will increase the detector 
response four times. In the new 
receiver, due to reaction, the de- 
tector circuit is rendered practi- 
cally as sensitive as if direct re- 
generation were employed (see the 
writer's article in the March, 1925, 
Issue of RADIO BROADCAST) 
through the reactive effect of 
regeneration in the r. f. amplifier. 

NEW REGENERATION CONTROL 

TFIE actual method of regener- 
ation control employed is new, 

practically, and consists of a vari- 
able high resistance in shunt 
with the grid circuit of the 

NOW and again, readers of RADIO BROADCAST have asked us why 
we did not publish more information on the familiar five -tube, 

tuned radio frequency receiver. Our position was that as soon as we 
found a receiver sufficiently good and sufficiently off the beaten path, a 
description would find its way into the pages of the magatine. RADIO 
BROADCAST has published many articles on the neutrodyne (December, 
1923, January, and February, 1924, and August, 1924), and many 
more on applications of tuned radio frequency circuits. The receiver 
bere described involves no "revolutionary circuit," but it contains 
other features which are certain to be of positive interest to the con- 
structor. These departures in design are used which give ease of con- 
trol, adjustment to various frequencies, and well -nigh perfect selectivity: 

I Plug -in coils for covering all broadcast frequencies. 

2 Straight line frequency condensers, insuring even spacing of received 
frequencies along the dial. The exact dial location of a given 
station can be precalculated after referring to published programs. 

3 Proper detector grid biasing instead of the conventional grid leak 
and condenser. 

4 A new system of regeneration control achieved by shunting the r. f. 
secondary coil with a variable Soo,000 -ohm resistance. 

This excellent article is another of the special features promised our 
readers in the new RADIO BROADCAST, and we think it well justifies its 
place. -THE EDITOR. 

C,i eY'D 
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RADIO BROADCAST Photograph 
FIG. I 

Front panel view of the live -tube receiver described in this article. The three tuning dials 
may be linked together as one if desired. The plug -in coils are shown at the right 

second r. f. tube. Customarily, a grid bias- 
ing potentiometer is employed which is ex- 
tremely inefficient at short waves although 
satisfactory at long waves as in a super- 
heterodyne, or a series B battery resistance. 
The latter, the most popular method, is ex- 
tremely unsatisfactory, as it merely controls 
oscillation by reducing the effective amplifier 
plate voltage. This process is bound to detune 
the set in a measure, as well as throw the ampli- 
fier tubes entirely off their proper operating 
characteristic if a C battery is employed, as 
should be done. In the system used, a variable 
resistance of 500,000 ohms is shunted across one 
tuned circuit feeding into the tube's grid circuit. 
The probable average operating resistance of the 
tube is about 150,000 ohms, so that the resistance 
is so far in excess of this that selectivity is not 
affected. Due to careful design of the circuit, 
it is only necessary to decrease the value of shunt 
resistance to not less than 300,000 ohms to get 
excellent oscillation control. Obviously, this 
method will not affect selectivity to the detri- 
mental extent that any other method would. 

Due to the extremely low losses of the three 
tuned circuits, the overall amplification curve 
resembles that of a band -pass filter, such as is 
used in carrier telephone work; in some cases for 
separation of carriers -not 10 kc. apart as in 
radio -but only 3 kc. apart. This is the ideal 
response curve and can only be obtained by other 
systems after they have gone beyond the limits 
of practicability; or practically by the super- 

heterodyne. The next most satisfactory curve 
would probably result from the single r. f. ampli- 
fier and regenerative detector mentioned above. 

The efficiency of the receiver decreases rapidly 
at frequencies greater than 2000 kc. (15o meters), 
so that at 6000 kc. (5o meters) it will probably 
only work slightly better than a regenerative 
detector and the same number of audio stages. 
This is true of all r. f. amplifiers, but it must be 
remembered that it is practically impossible to 
improve upon a regenerative detector at short 
waves. This is not because more sensitive sys- 
tems cannot be built; rather, that they are not 
required- transmission efficiency renders the use 
of a terrifically sensitive receiver unnecessary. 

AUDIO AMPLIFICATION 

TH E audio amplifier shown uses two standard 
31 :1 transformers, and will be found to give 

most excellent reproduction. However, resist- 
ance coupling may be used where practically per- 
fect quality is desired. Unless high -Mu tubes 
are used in the first two stages, and a low - 
impedance tube (such as ux 112, UX 120, UX 2loor 
the Daven), in the last stage, resistance coupling 
is not worth while. The only high -Mu tubes 
generally available for standard sockets are made 
by Daven. However, using ordinary tubes, 
choke -coupled amplification will about equal re- 
sistance coupling, using the new 35o -henry 
Thordarson autoformers. Three stages will be 
required, with but 90 volts of B battery rather 
than 135, as with the resistance audio amplifier. 

The current consumption of the receiver is 
astonishingly low. With six tubes, three in a 
resistance amplifier operating on 135 volts, it was 
but seven milliamperes as against the general 15 

to 20 for neutrodynes and 15 to 3o for supers. 
Despite the fact that storage battery tubes were 
used throughout, this was made possible by 
biasing all grids 41 volts negative. Thus, the 
amplifiers all have the correct bias for 90 volts, 
while the detector bias is correct for 45 volts. 
This practice, unusual in the case of the detector, 
results in an increase in overall efficiency due to 
lower detector input losses, plus the greater 
handling power for strong signals, unobtainable 
with the customary grid -condenser -leak method 
of obtaining rectification. 

SINGLE, DOUBLE, OR TRIPLE CONTROL 

THE receiver may be tuned either as a single, 
double, or triple control outfit at will, 

Each condenser is provided with a pulley collar 
on its shaft, which may be connected with all the 
others by means of fish -line. While at first this 
idea may seem impracticable, it is well to remem- 
ber that the builder of one of the country's finest 
commercial receivers has used the method for 
years. This season it will be found on the Bosch, 
Grebe, and Zenith receivers, not to mention 
others. It is, to the writer's mind, the most 
practical single -control scheme yet devised, be- 
cause of its flexibility. Thus, the builder of a 
set may test it out carefully, determine just how 
it logs, then put the fish -line in place and realize a 

RADIO BROADCAST Photograph 
FIG. 2 

The five -tube receiver from the rear. Note the three interchangeable coils and their 
sockets. The battery cord leading away from the left end carries all battery supply wiring 
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RADIO BROADCAST Photograph 
FIG. 3 

This photograph should be studied carefully before laying out the baseboard, since no dimensions are given. This is because different 
types of instruments may be substituted, so the layout can only be approximately followed with respect to spacing of the parts 

true uni- control set without the fear that all the 
circuits may not be properly adjusted, as in the 
case of gang condensers. The use of external 
compensating capacities, often suggested with 
gangc ondensers, is not particularly to be recom- 
mended. 

Further, a multiple range, uni- control receiver 
cannot be built practically. It might be possible 
to build it for one frequency range, but if coils 
must be interchanged, the circuits must be com- 
pensated for errors that cannot be overcome. 
This is where the beauty of the fish -line control 
comes in -it is merely necessary in logging at 
first to determine how many degrees apart the 
three dials may run for one set of coils, then when 
they are used, adjust the dials to this relation 
and go ahead tuning with but one or two controls 
as desired, since holding one or two dials with the 
fingers and turning the other merely causes the 
fish -line to slip, only to grip tightly again when 
but one dial is turned alone. Yet the arrange- 
ment is totally without play or backlash. 

TUBES AND RHEOSTATS 

THE receiver illustrated uses two rheostats, 
one for both r. f. tubes and detector, and 

one for the a. f. tubes. This permits the use of 
small tubes up to the detector, and larger or 
power tubes from there on. It is suggested that 
UV -20IA and UX -20IA (identically the same 
except for bases) be used throughout, up to the 
last stage, where a ux -I 12 or a UV-210 for ex- 
treme volume be used. Dry battery tubes may 
be employed if desired, but uv- 2o1A's will be 
found to give about 15 per cent. greater volume. 
Rheostats are not vitally necessary, with tubes 
coming through with their present uniformity. 
There is no reason at all why Daven ballast 
resistors or Amperites may not be used for 
permanent filament control. 

FLEXIBILITY 

ONE feature of the set is its flexibility. It 
may be used on antenna or loop with 

either only a detector, one r. f. or two r. f. 
amplifiers. Suppose an antenna is to be used, 
the antenna coil with its adjustable rotor for 
maximum selectivity is inserted in the socket 
at the left end of the set. Then the r. f. coils arc 
put in their sockets and the antenna and ground 
connected to posts t and 2 of the antenna socket. 
Thus, we have detector and two r. f stages. If 
only one r. f. stage is desired, the first tube is 
removed, the antenna coil moved to the middle 
socket with antenna and ground connected to I 

and 2 of this socket, and the set tuned with the 
two right -hand dials. To use only the detector, 
the antenna coil and antenna and ground leads 

are moved to the socket nearest the detector, 
and all tuning is done with the right -hand con- 
denser. If a loop is to be used, the antenna coil 
is removed, and the loop leads connected to 3 
and 4 of the socket from which the coil is re- 
moved, depending upon the number of r. f. 
stages desired. The a. f. amplifier is controlled 
by jacks, one for the first and one for the second 
stage. Thus the set may be changed from a 
two to a five tube set at will. The volume resist- 
ance serves as a smooth, even control of loud- 
speaker volume, by means of which any desired 
ntensity of sound may be obtained at will. 

RESULTS OBTAINED DURING AUGUST 

DURING the latter part of August, the re- 
ceiver was tested in the center of the 

Chicago loop district, among steel buildings, and 
in comparison with a completely shielded seven - 
tube super, capable of cutting side- bands, a 
neutrodyne and several other types of com- 
mercial tuned r. f. sets. The "super" gave, us- 
ing a loop, slightly greater sensitivity. This 
could be made up by attaching a 20 -foot wire to 
the grid side of the loop on the r. f. set. This 
was seven tubes against five of similar type. The 
other receivers were practically worthless on a 

loop. On a 4o-foot antenna, the r. f. set and 
"super" were even -the point had been reached 
where the additional sensitivity of the "super" 
was useless. The other sets tested failed signally 
to equal the "super" or r. f. set -even to the 
point of the number of stations heard. Fre- 
quently DX stations would operate a speaker on 
the super or r. f. set, yet could not be heard on 
the other factory -built sets. The results in 
selectivity were similar. Either the "super" 
or r. f. set would eliminate some ten local broad- 
casters. a few less than 50o yards distant, which 
completely blanketed the other sets. Side -bands 
could be cut on any station at will with either 
"super" or r. f. set, but not with the others. On 
local broadcasters within one mile, the "super," 
shielded, was more selective than the r. f. set. 
Shielding the r. f. set evened things up. This 
would never be necessary, however, except where 
the set was hut a few yards from a transmitter. 

Then a sample receiver was tested in Garden 
City, Philadelphia was brought in in daylight 
with plenty of volume to be heard all over the 
house. 

CONSTRUCTION OF THE SET 

IN BUILDING the receiver, the following ma- 
terial was used. I t is suggested that sub- 

stitution be not indulged in, since many of the 

items have been designed for the set. If one sub- 
stitutes without proper knowledge of the elec- 
trical details he is almost courting disaster with 
the finished receiver. 

3 Silver- Marshall 35o mmf. S. L. F. condensers 
3 Silver- Marshall six -contact coil sockets 
Silver- Marshall coil forms or wound coils as 

required, three to one frequency range 
5 Naald, Silver- Marshall, or Benjamin cush- 

ioned ux or uy sockets 
2 Thordarson audio transformers, 311:1 

2 Carter, U. S. L. or Pacent 6-ohm I heostats 
I Centralab 500,000 ohm modulator 
I Carter or Pacent 2- spring jack 
I Carter or Pacent I- spring jack 
I Carter or Cutler- Hammer on-off switch 
I Muter or Dubilier .002 mfd. condenser. 
2 Dubilier or Silver- Marshall .5 mfd. bypass 

condensers 
3 Kurz -Kasch moulded, Ezytoon or plain fl- 

inch dials, zero-left 
I Belden 5 -lead color cable 
1 7x24- ;cinch bakelite panel 
1 7x23 -finch oak baseboard 
15 Bus -bar lengths 
t3 finch No. 6 R. H. N. f . brass wood 

screws 
Io Finch No. 6. R. H. N. P. brass wood screws 
6 ; -inch No. 6 R. H. N. P. brass wood screws 
I Rosin core solder 
I Spaghetti 
27 Tinned lugs 
Tools required: Screw- driver, side -cutting 
pliers, soldering iron and non -corrosive solder- 
ing paste, hand drill with drills and counter- 
sinks 

ASSEMBLY 

THE panel is first laid out with the positions 
of the instrument centers as liven in the 

pictorial diagram. These dimensions may be 
supplemented with the individual templates 
furnished with each instrument. The holes 
should be drilled and countersunk where re- 
quired. The panel may be grained by rubbing 
lengthwise only with very fine sandpaper and 
lemon oil, it being finished off with steel wool so 
that no shiny spots appear. If engraving 
facilities are available, it may be engraved as 
shown in the photographs. 

While the volume control resistance is shown 
above and between the two rheostats, it would 
be better to locate it below and between the 
middle dials. This would give shorter leads, 
and leave the space occupied by it in the set 
photographed free for a voltmeter, which is 
absolutely essential with 3 -volt tubes unless 
fixed control resistances are used, such as 
Davens or Amperites. 

Each separate part should be examined, and 
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every nut, screw, and spring adjusted and 
tightened before proceeding further. Lugs 
should be put on the sockets, rheostats, and 
wherever necessary. Then the hole locations 
may be laid out on the oak baseboard from the 
pictorial drawing, and each one started with a 
nail and hammer. All parts should be screwed 
down firmly in position, using the short screws 
for by -pass condensers and transformers, the 
medium ones for the sockets and the long ones 
for inductance sockets. 

The wiring of the set is the simplest of as- 
sembly operations. The soldering iron should 
be heated, the point filed bright, rubbed in 
paste, and then in solder so that it will acquire a 
coat of tin, without which it would be impossible 
to solder. Each lug to be soldered should 
have the point of a pin carrying a little paste 
rubbed over it, the iron held to it and the end of 
the length of solder rubbed on the lug itself, not 
the iron. This will tin the iron. Another 
method is to pick up a drop of solder on the iron 
and deposit it on the lug by rubbing the lug with 
the iron tip until it is heated sufficiently to cause 
the solder to flow to it. This makes for neater 
work, but requires more skill. Rosin on a joint 
does not hurt it, providing there is solid solder 
underneath. Do not try to wire with anything 
but perfectly straight bus bar rolled flat between 
two boards. Then measure it carefully, cut and 
bend it to size, tin the ends, and finally solder it in 
place. 

Many constructors prefer to use flexible wire 
in connecting up sets. In this particular re- 
ceiver, this is permisible only for the filament, 
battery, and audit_ Amplifier sections. All r. f. 
amplifier wiring ,.lould be of stiff bus bar, as il- 
lustrated, in order not to interfere with the 
satisfactory operation of the simplified control 
feature. 

So far the panel has not been touched, only the 
baseboard having been wired. The proper parts 
should be mounted on the panel. After adjust- 
ing the condensers for the desired tension, the 
panel is screwed to the baseboard and the re- 

maining wiring put in, after which the receiver is 
completed with the exception of the battery 
cable. This should have its short ends con- 
nected to the wiring where it terminates in 
instrument binding posts, say at the switch, 
rheostats, and transformers. 

INDUCTANCES 

IT IS probably simplest to buy machine wound 
coils, since any variation in wire tension, 

spacing, insulation, or impregnation will affect 
the operation of the single control feature 
slightly. 

Using standard ribbed forms, the coils are 
wound as follows: Starting at the top of each tube 
with end 3, terminating this winding in 4, begin- 
ning again in 5, and ending in 6; t and 2 lead to 
the rotor, used only in the antenna coil. All 
coils are wound in the same direction with No. 26 
d. s. c. wire, except the rotor, which is wound with 
No. 32 d. s. c. 

TESTING 

AFTER the receiver has been completed, 
and the wiring checked against the circuit 

diagrams, it may be connected up, using one 
standard A battery as required, say a 6 -volt, 
9o- ampere storage battery for uv -2o1 A'S, one 
4f-volt C battery and 90 volts of B battery, 
consisting of large 222 or 45 volt blocks. The 
ends of the color cord are terminated at the bat- 
teries, with the exception of the B45 and B90 
leads. With these unconnected, a tube inserted 
in a socket should light, if the switch is on, and 
the rheostats turned on. If this happens, re- 
move the plus A lead from the A battery, and 
substitute for it the B45 and then the B90 
leads. The tube should not light -if it does, 
the circuit is incorrect and should be checked 
for errors. Assuming the tube not to light, 
all batteries should be connected properly 
to the set. 

With a water -pipe ground connected to either 
I or 2 of the left coil socket, and a 25 to 50-foot 

single wire indoor or out- 
door antenna connected to 
whichever post (I or 2) the 
ground has not been connected 
to, the set may be tuned, us- 
ing the three dials. It should 
first be operated with head- 
phones. The modulator or 
volume control should be 
turned all the way to the 
right, or at maximum. The 
antenna coil rotor should be 
so adjusted that its axis is 
parallel to those of the stator 
coils. All three dials will read 

practically alike -that is, they will all be set 
at within one or two degrees of each other for 
a given station. Since each dial division may 
be assumed to represent approximately to kc. 
with s. I. f. condensers, a station might be easily 
located. 

ANTENNA COILS I to 2 3 to 4 5 to 6 

1578- 545 kc. (Igo -550 meters) 3o turns 42 turns 42 turns 
3331-1428 kc. (90 -210 meters) 16 turns 16 turns 16 turns 
5996 -2726 kc. (50-I lo meters) 6 turns 7 turns 7 turns 

R. F. TRANSFORMERS I to 2 3 to 4 5 to 6 

1578-545 kc. (190 -550 meters) 
331 -1428 kc. (go -210 meters) 
5996 -272G kc. (50-I 10 meters) 

84 turns 
32 turns 
14 turns 

18 turns 
7 turns 
4 turns 

In the r. f. transformers, the winding 5-6, or 
primary, may be wound just over the lower 
end of winding 3 -4, so that end 6 is just 
over 4. In the commercial forms, this smaller 
primary is located under instead of on top of 
the grid coil. 
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FIG. 4 
In this diagram are combined a panel drilling layout, base -board layout to scale for the parts used, and a pictorial wiring diagram 
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FINDING UNKNOWN STATIONS 

FOR simplicity, let us assume that zero on the 
dials equals 1500 kc. (2oo meters) and loo 

degrees equals 50o kc. Thus, we have to kc. per 
dial division. Suppose we want WHT, 75o kc. 
(40o meters) (we get this information from the 
call book or daily paper). Then 50o kc., our 
lower limit, subtracted from 75o kc.- wHT's 
frequency -gives us 25o kc., which, divided by 
Io kc. -the frequency variation per dial degree - 
gives us 25. Thus, setting the dials at 25 degrees 
plus or minus one or two divisions will tune the 
set to 75o kc. (40o meters). 

Suppose we were using straight line wave- 
length condensers. The process is different. 
Our wavelength range covered by too dial de- 
grees may be assumed to be 200 to 55o meters, or 
a range of 35o meters. Thus, each dial division 
represents 3.5 meters. Suppose we want wttr 
again, at 40o meters. Then Zoo -our low wave- 
length limit- subtracted from 400- wtlT's wave 
-gives 200, which, divided by 3.5 -the number 
of meters per dial division -gives us approxi- 
mately 57 -the setting at which the set will be 
tuned to 40o meters. 

It must be remembered that these figures are 
at best but approximate, due to unavoidable 
variation in individual receivers and tubes. 

LEARNING TO TUNE 

SUPPOSE we want to tune -in some particular 
station, the proper dial setting for which 

has been found in the manner previously sug- 
gested. It is merely necessary to set the center 
dial at the figures found, and rotate the remain- 
ing two slowly through a range slightly above 
and below the setting of the other. No doubt a 

click will be heard indicating oscillation, which 
will prevent satisfactory reception of stations as 
they will be heard only as a squeal. This is 
eliminated by retarding the volume control about 
one quarter of an arc. If the click is then no 
longer heard as the dials are rotated, tuning will 
be found to be quite simple, stations coming in 
with all three dials set approximately alike. 

The system will oscillate only when all three 
tuned circuits are in approximate resonance - 
the condition indicated by the click. It should 
be possible to make the amplifier oscillate when 
the volume control is retarded not over one 
quarter. If this cannot be done, the rotor coil 
of the antenna inductance should be turned out 
in small steps until this is possible. The volume 
control regulates the volume of the receiver, as 
well as the selectivity, in that by means of it it 
is possible to vary the width of the frequency 
band passed from about 3 kc. on through the 
Io kc. band required for good reception, and 
then to 25 kc. At this last adjustment, tuning 
will be found quite simple, as the set will be 
rather broad -with the volume control set from 
one half to full left position. 

The size of the antenna will affect the position 
of the antenna rotor. A small antenna requires 
tight coupling -a long one almost right angle 
coupling. This adjustment must be found for 
each particular installation, but once ascertained 
need not be changed. Under all conditions of 
satisfactory operation, this antenna coupling will 
be so loose as effectively to prevent radiation, 
which could occur only with the amplifier oscil- 
lating-a condition not permitting of satisfac- 
tory reception. Further, the antenna coupling 
will also generally be sufficiently loose to elimi- 
nate the reactive effect of the antenna -ground 
system characteristics upon the first tuned grid 
circuit. 

SINGLE OR DOUBLE CONTROL 

THIS latter feature is what allows the three 
dials to read practically alike over their 

entire scale for different wavelengths. If the 
first dial is out of relation with the two right - 
hand ones, the remedy is to turn the rotor until 
it is nearly at right angles with the antenna 
stator coil. Suppose we find that throughout 
the range of the large coils our dials are separated 
by, say, two degrees each. The correction is 
simple. They must be turned on the condenser 
shafts so that they read alike. 

It will probably be most satisfactory to use the 
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receiver as a dual control set, combining the two 
r. f. dials. To do this, a piece of heavy braided 
fish -line is necessary; this should be long enough 
to go around the pulleys on the two condenser 
shafts without the ends quite meeting. To the 
ends are spliced short pieces of magnet wire. 
Then, when the pulleys are joined with the fish - 
line, the two wire ends may be twisted together 
and gradually tightened up until all play is gone 
from the line, and turning one dial causes the 
other also to rotate. The wire provides a take - 
up in case the line stretches -since the ends can 
be twisted at any time with a pair of pincers. 
It will be found quite simple to release either dial 
at will, since the drive is purely due to friction. 
It is merely necessary to turn one dial while 
holding the other dial steady with a finger. 
Thus, a full advantage of individual circuit ver- 
niers are obtained, yet with a simple, efficient 
arrangement and no extra equipment. 

To connect all three controls, the line is merely 
lengthened sufficiently to go around both end 
pulleys, and once completely around the middle 
pulley. It is fastened in the same manner as 
previously. Tuning is simpler, although either 
dial can be released at will by merely placing 
a finger on the other two to prevent their follow- 
ing the one rotated. If this is done, the sim- 
plicity of the panel may be enhanced by using 
small knobs on two of the condensers, and a large 
dial on one, since the small knobs serve merely 
as verniers, and need seldom be touched once the 
builder has become familiar with the operation 
through preliminary logging of the set without 
the simplified control feature. 

It is hardly necessary to say that the builder 
will be well repaid for this effort in building the 
set -he will be, since it is about impossible to 
build a practical receiver, equally simple, cap-. 
able of delivering better results. A hundred 
stations will not be heard the first night of opera- 
tion -the set is far too selective for that. It 
will require several nights of patient tuning be- 
fore the builder will realize that he really has a 
better set than his friends. 

FIG. 5 

This is the regular schematic diagram of Mr. Silver's new receiver. This should always be fol- 
lowed in wiring rather than the pictorial diagram, where the fan's knowledge of symbols is adequate. 
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THE LOCATION OF THE GREATEST RADIO TELEGRAPH STATION 

On the American continent. The antennas and transmitting apparatus are located at Rocky Point, about sixty miles from New York. The 
operators who control the power of this huge station sit at tables in a building in Broad Street, New York. The messages are punched out on a 

mechanical tape sender and forwarded out over a wire line to the transmitters 

66Radi® Central99 Conqueror ®f Time 
and Distance 

A Visit to the Great Radio Telegraph Station at Rocky Point, Long Wand-the Radio Link 
With England, France, Norway, Sweden, Holland, Germany, Poland, Italy, and South America 

VERY minute of the twenty - 
four hours of the day, every 
day of the full 365, the dit - 
dit- da -das of the radio code 

are shooting through space. And in 
England, France, Italy, Germany, 
Norway, Sweden, Poland, Holland, 
the Argentine, these code characters 
are being received and translated 
into messages. 

For this, a great human and me- 
chanical organization is needed. 
Powerful stations are required. Such 
an organization is the Radio Corpor- 
ation of America and such a station 
is the one at Rocky Point, Long 
Island. 

To the average man, an antenna is 
generally thought of as being a 
single wire i oo feet long supported 
from 4o to 6o feet above the ground. 
The voltage he thinks of in most 
radio work is seldom higher t han i 30 

y FRED J. TURNER 

HOW THE GREAT ANTENNAS ARE CONNECTED 

and he is, for the main, interested 
only in wavelengths of from 200 to 
boo. 

Picture two antennas each one 
and one half miles in length, each 
consisting of twelve wires having a 
total length of i8 miles. And then 
picture the supports of these huge 
antennas, twelve in all, each 44o feet 
in height with cross arms i 50 in 
length. Then try to understand the 
tremendous power that sends the 
messages, 800 amperes and 120,000 
volts, and you begin to appreciate 
what a remarkable thing a great 
radio telegraph station is. 

Arriving at the station, my first 
impression was that this was a lone- 
some spot. No houses were visible. 
Only one other passenger left the 
train. An automobile was in waiting 
and we climbed in. A drive of sev- 
eral miles over a fine, macadamized 
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OUTSIDE THE POWER HOUSE 
The water cooling tanks are shown in action. Some of the water 
is used in the specially built water rheostats. The 44o -foot 

towers look strangely dwarfed in the picture 

road, a turn into a graveled driveway and 
our machine came to a stop in front of a 

long one -storied building. Here I was met 
by W. H. Graff, the engineer in charge, 
to whom I presented my pass. 

The house I was invited into is called the 
Community House. It is also known as 

" Bachelors' Hall," for it is here that the 
single men employed at the station are 
housed. The great, long room I saw was 
both the dining and recreation room. To 
the right was a billiard table and also a 

pool table. Dining tables, with their 
clean white linen and other table equip- 
ment, occupied the major part of the left 
side of the room. A radio set, one of the 
finest, was near the window. Roomy, 
restful chairs and settees. A big, open 
fireplace. The room had much the ap- 
pearance of a country club. 

MASSIVE TOWERS 

MY FIRST close -up view of one of the 
great supporting towers was a sur- 

prising one. What had looked like tall, 
slender things, proved to be massive 
things of steel. Each tower, known as the 
self- supporting type, is fifty -four feet 
wide at the base. Each leg rests on huge 
blocks of concrete. The height of the 
towers is 44o feet, and the length of the 
cross pieces, ten feet wide, is 150 feet, or 
seventy -five feet in each direction from 
the center of the upright. 

There arc twelve of these towers. These 
are divided into two groups, of six each, 
set 1250 feet apart. They support an 
antenna containing twelve three- eighth 
inch copper -clad steel cables, running 
parallel. Rocky Point is in reality two 
stations. One is known as WQL and it trans- 
mits on 17.15 kilocycles (17,5oo meters,. 

The other, WQK, sends its 
messages through the air 
on 18.22 kilocycles (16,- 
465 meters). 

Both antennas can be 
connected in an amaz- 
ingly brief time, when- 
ever it is found necessary, 
thus giving one or the 
other station a three - 
mile antenna containing 
fully thirty -six miles of 
over -head wire. With 
this great unit messages 
can be driven through 
space in an astounding 
way. 

The ground around 
the station is flat as far 
as one can see. The ab- 
sence of trees is also 
noticeable. This part of 
Long Island was a forest 
when it was taken over 
by the company and 
thousands of trees had 
to be removed to provide 
the cleared space re- 
quired. The Radio Cor- 
poration now owns nine 

square miles in this section. 
A tablet on the front of the building 

stated that this "Radio Central" station 
was built in 1920. Now, inside the build- 
ing, and what a sight! Great motors and 
generators. Tall and wide panels with 
many switches, meters, lights, indicators 
and other things so familiar to those who 
have visited the control rooms of big elec- 
tric companies. A caged section to the 
right could be seen with equipment of vary- 
ing sizes and shapes set row on row, all 
connected with copper wires and bars of 
different thicknesses. Something to one 

side spitting out big blue, electric flashes. 
The familiar sound of dots and dashes. 
Something about the entire room that be- 
spoke power and mystery. 

EIGHT THOUSAND DOLLARS FOR ELECTRICITY 

EVERYTHING in the station, so 1 

was told, had been designed with 
but one thought in mind, and that was to 
obtain the maximum of results with the 
minimum of waste. And it had to be so, 
for it costs a huge sum to operate a station 
like this. I understand that the cost of 
the current used here in one month is in 
excess of $8000. 

The current used to drive the great 
motors which in turn operate the powerful 
generators is taken from the Long Island 
Lighting Company's generating station lo- 
cated at Northport. It is transmitted over 
high- tension lines at a voltage of 22,000 
at 6o cycles and stepped down after it 
reaches the radio station to 2200 volts, 
6o cycles. As is well known to students of 
electricity, it is more economical to send 
electricity along at a high voltage and 
small amperage, because wires of a small 
diameter can be used to carry it. 

The generators, which are one behind the 
other, are remarkable machines. Each is 
known as an Alexanderson 200 kilowatt 
high frequency generator. The one seen 
first as you enter the plant operates at 

1 7,130 cycles per second and is used to send 
messages on 17.1 kilocycles (17,500 meters). 

In these generators, which are known 
as inductor type alternators, there are 976 
poles. Generators used for ordinary com- 
mercial work have only from 8 to 12 poles. 

The motors are each of 500 horse -power 
and are known as induction motors. Each 
makes some Boo revolutions per minute. 
Through a set of step -up gears of a ratio of 
two and three quarters to one, the steel 

INSIDE ONE OF THE OPERATOR'S COTTAGES 
The company has built living quarters for the staff attached to the station. The married 
men live in homes like the one shown, while the bachelors have a kind of club, with a dining 

room, and every convenience 


