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New Experiments for Home Radio Laboratories 
How,. to Use the New Vacuum Tubes 

THE NEW BROWNING - HOW METERS CAN 
DRAKE RECEIVER Q 

IMPROVE YOUR SET 
Doubleday, Pa ̂ e & Co , Gana Ci +v, New York 



TYPES C30IA C299 
C-301-A 

InMe 
ORANGE and 
BLUE CARTON 

PRICE 

$2 50 
EACH 

C300 CII CI2 

CUNNINGKAM 
DETECTORTUBE 

TYPE C 300 
PATENTED 

TYPE 

C -301 -A 

AM PLIFIE 

FIL, VOLTS _ 
FILAMR___ 
PLATE V,- ,20.12 

I CllN GHA . NN 
C í/lkuruc DETECTOR AMPUE ^ 

'HC(í TYPE C 301 A 
SAN fRANGIStO.GAIa PATENTED 

Quality Detecte&Service Amplified 
by 

Since 1915 Standard for All Sets 

PEAK SATISFACTION 
in detection, amplification and rugged long 
life are factors that have marked the radio 
tubes bearing the Cunningham name. 

I tome 011i.et 182 See I Street 
SAN FRANCISCO 

You want real music, true tone clarity and 
utmost sensitivity from your radio set. Cun- 
ningham Radio Tubes -gleaming and glow- 
ing in every socket -are the secret in your 
obtaining the utmost in broadcast reception. 

* Tested and approved by RADIO BROADCAST * 

CHICAGO 
NEW PORK 
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Six Belden Accessorieí- 
that improve every radio set! 

TUBES and batteries are not the only accessories that must be se- 
lected with care. Think of the aerial! A poor aerial will cripple 

0RY your entire set, no matter how fine the set is. That's why you should 
always specify a Beldenamel Aerial, the aerial that 
lasts indefinitely. 

1 
Beldenamel Aerial Wire, made of 
7 copper strands,each coated with 
baked Beldenamel. 

A continuation of No.1 connect- 
ing aerial to set without joint. 

3 Special Belden Ground Wire - 
Rubber covered. 

4 The well -known 6 -ft. Belden 
Battery Cord with five conduc- 
tors enclosed in a brown braid. 

5 Belden Headphone Cord 

6 Belden 20-ft. Radio Extension 
Cord. 

And a Belden Radio Battery Cord makes a neat h), 

installation. It takes the place of a tangle of messy l 
wires that frequently short -circuit and blow out 
tubes. And for ground wires, extension cords, re- 
ceiver cords, and many other essential items, be sure 
to specify Belden. Every Belden product is distrib- 
uted in a distinctive carton for your protection. 
An illustrated booklet, "Helpful Hints for Radio 
Fans" describes each product and its application. i 
Send for it! 

Mail the Coupon 
for Free Illustrated 

Booklet 

URl1G CO. --- 
vF P Pve., Crca 

BELN cl estero pclea 
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CARDWELL DIAL 

u 
o 

0Y 

0 

o 

0 

FROM "SLC" TO 

TYPE C 
Max. C$ Type No. Plates List 

Price 
88 167C* s $4.00 

131 168C* 7 4.00 
218 169C* I I 4.00 
260 17cC* 13 4.25 
350 171C* 17 4.50 
429 172C* 21 4.75 
517 173C* 25 5.00 
750 193C* 35 6.00 

-! ll<<< ,, 
, l, fll ° 

RÓwot 

0 

Max. C$ 

TYPE D 
Type No. Plates List 

Price 

3301 217D* 34 $8.00 
240° 173D* 25 5.00 
3200 

174D* 33 5.50 
340° 193D* 35 6.00 
400° 194D* 41 6.5o 
440° 175D5 47 7.00 

MMF. *Specify "R" for clock- 
wise, "L" for counter clockwise. (Add 
"V" to any type number for built -in 
vernier adding $t.5o to list price of 
Plain types.) t Dual, °Singles. Over 
too other types not listed. 

ACONDENSER to possess 
real efficiency, must have negligible 
losses and retain its calibration at all times. 

These are cardinal virtues of Cardwells. That they 
were the original "low loss" type, suggests that 
they must be so excellent in all other respects that 
they are the final perfection in condenser art. 

Because of their inherent efficiency, they are readily 
adaptable to straight -line design, which affords con- 
veniences at the dial in logging. Thus, without 
resorting to peculiar looking construction, the Card- 
well can be made in SLC, SLW, or SLF types with- 
out sacrificing basic advantages : extreme rigidity 
and constant calibration. 

Note that Type B (SLC) is converted into SI.W by 
using the Cardwell Equitrol dial. This is shown in 
terms of frequency above and in terms of wave- 
lengths in the small graph. Type B is more "se- 
lective" than most SLF types. With the Equitrol, 
you have more dial visibility than with any 180° 
SLF condenser. Type C gives semi -SLW tuning. 
Type D is for SLF service -No. 217 being a dual, 
balanced type recommended for all TRF circuits. 

Write for Booklet C -77 

THE ALLEN D. CARDWELL 
MANUFACTURING CORPORATION 

81 Prospect St. Brooklyn, N. Y. 

CARDWLLL 

"SLF" F99 o 

EQUITROL DIAL 
In the above graph note that 
"A" is the way the standard 
(SLC) condenser tunes with a 
180° dial. "C" shows how this 
has been converted into SLW by the 
Equitrol and is spread over 360° of the 
dial. Space is provided for marking 
stations in upper window. 
Equitrol your set. No need to take 
out old condensers and put in new 
ones. Equitrols give your receiver 
that professional appearance. They 
turn clockwise. With the Equitrol 
you have more dial visibility than 
with 180° "SLF" condensers. 
Sold singly: $3.50; in sets of three, 
$10.00. 

TYPE B 
Matt. Ci Type No. Plates List Price 

47 159B 3 $4.00 
98 18813 5 4.00 

142 154B 7 4.00 
240 141B 51 4.25 
340 15313 1; 4.50 
380 15e11 17 4.75 
480 123H 21 5.00 
954 1378 41 6.00 

T A If I 
ñ RAD][® PARTS 0, 

1 it 
* Tested and approved by RADIO BROADCAST * 

limn° IIItoano MT. December, 1925. Published wuntlt:y. Vol. VIII. Nn. 2. Published nt garden lily. N. Y. Subscription price 54.110 s year. Entered at the post office at (;anlcn env, N. l'., as second class mull matter. Doubleday, Patio & Company. Unnleu ('!q'. N. Y. 
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(ou Night as Well 
2/ave the Perfect Receiver 

- -- 

WHEN you buy your Radio there are two things you will want to consider; "Am I gett- 
ing the BEST Radio I can possibly get at the price," and "Is the Radio I am buying 
of an ADVANCED design that guarantees the PERMANENCY of my investment ?" 

Buy a MU -RAD and you are absolutely assured of getting a satisfactory answer to both of 
these questions. 

One big feature of the MU -RAD, alone, THE ONE DIAL CONTROL, is sufficient 
reason for you to decide on this great Radio Receiver. Think of being able to bring in any 
station at will, clear and strong, with the simple turning of one knob! The MU -RAD is 
calibrated in wave lengths to make logging of stations doubly easy. 

MU -RAD is far in advance of the times. It is the Radio you will eventually buy if 
you want the Best -and the Best is always the cheapest in the long run. 

Ask your dealer to show you the MU -RAD Transcontinental Receiver. 

5 Tubes 
Sockets Fit 

All New Tubes 

-ONE DIAL CONTROL 

Transcontinental Receiver 

IEDL,P 

. Iß 

MU- RAD RADIO CORPORATION 

Model B. 

Price $125 

O/ 

i 

111 

I 

1 

1 

I 

I 
I 

I 1 
Sales Office Factory 

I 972 BROAD ST., NEWARK, N. J. ASBURY PARK, N. J. 
Write Dept. E 4, for literature 1 

Po.. Aft i /Ilk ii /Mk ..4IM .. Aft III MI' i 411 i /III AIL 4111 /Oh AIK /11. 
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The real solution 
* to the tuning problem: 
M AKE your radio a 1926 model. Replace your present Dials 

with Rathbun Straight Line Frequency Converters which spread 
all stations within the range of your receiver uniformly around the 
whole circle of 360 °. All stations are a uniform distance apart on 
these new Converters which is the ideal tuning condition. 
Why be satisfied with Dials or Condensers which are limited to 
180° or only half the dial? Why stop at 180° when there are 360° 
in the circle ? No gears with their back lash, no friction with its 
slippage in Rathbun Straight Line Frequency Converters -only two 
moving parts, a variable cam and a lever. Easily and quickly in- 
stalled on any set -it is not necessary to cut Condenser shaft or 

drill panels. 
The Rathbun Straight Line Fre- 
quency Converter is one of the few 
really new things in radio during 
the past three years. 
Don't forget that we build the Rathbun 
Single Hole Mounting Condenser with 
genuine Bakelite ends. This year's models 
are all enclosed with transparent pyralin 
dust bands which preserve their high 
efficiency for life. Small, light, rugged, 
handsome and none lower loss or higher 
in efficiency. Always reasonably priced. 

Stations indicated in kilocycles 
and wave lengths showing crowd- 
ing with an ordinary capacity 

condenser 

Ask your dealer for Rathbun Straight Line Frequency Convert - 
w* ° ers. If he has not yet stocked them, he will quickly obtain them 

Stations partially separated and 
tuning slightly improved with a 
Straight Line Wave Length Con- 

denser 

PRICE $3.50 
Rathbun 

Manufacturing Co., Inc. 
Jamestown, New York 

k ásP. ¡. 
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Practically even separation over 
half the dial with a Straight Line 

Frequency Condenser 

a 
o 

4% '64 

o d 
9' 

1 
` 

t t 
a 

Complete and equal separation of 
stations over the entire dial with 
the `Rathbun Straight Line Fre- 

quency Converter 

* 'Tested and approved by RADIO BROADCAST * 
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Standard Ilearers 
of an Ideal 

BACK of every Ferguson Receiver -since the 
pioneer days of broadcasting- stands the 

Ferguson Ideal: "Fewer but Better" Receivers. Each 
is a precision -built Standard Bearer of this Ideal. 

The owner of a Ferguson feels that well. founded 
pride of ownership which comes only with the pos- 
session of a true musical instrument of graceful dig- 
nity and charm, that will be a welcome addition to 
any home for years to come. 

You can always count on a Ferguson. Hear one in 
a comparative test with others and you'll learn why 
it has been acclaimed The Gold Standard of Radio 
Receivers." 

There could be no more fitting testimony of the 
true worth of Ferguson Receivers than the well - 
balanced growth of the Ferguson business ; the ever - 
increasing number of Ferguson enthusiasts. 

See and hear the Ferguson Model "Eight" at your 
Authorized Ferguson Dealer's. 

One Tuning Control - 
Calibrated in Meters! 

Just choose your pro- 
gram, turn to its waye- 
length, and in comes 
your station! 

1P{ COR POI2ATED J.B. 

* Tested and approved by RADIO BROADCAST * 



HE works shoulder to shoulder with his dealers 
at all times -he never competes with them. 

Large stocks of the best and most desirable radio 
equipment are carried ready for dealer shipment 
on a moment's notice. 

An inspection and repair department is main- 
tained so that apparatus, requiring testing, can be 

WHOLESALE 

- 

Akt t .... 
929 PENN AVENUE Hpn+ME . .. 

HOMMEL 
' ! IS AN 

ACE 111011 

12ADI0 

JOBBER 
quickly checked before shipment, and repairs 
made to returned sets without sending the equip- 
ment to the factory. 

Hommel dealers further benefit from Hommel's 
national advertising as all user inquiries and 
orders resulting are forwarded promptly to the 
local dealers. 

Tie up with Hommel Now -the Helpful Jobber -Our New Encyclopedia 
on Radio Apparatus- 466 -B -will help you, -write for your copy to -day. 

EXCLUSIVELY 

PITTSBURGH, PA. 

EX answers the eliminator 
problem. The B Battery 

eliminatorequippedwith Mag- 
natron Rex tubes works day 
in and day out - silently and 
economically. 

Magnatron Rex is the product 
of long research by the oldest 
exclusive manufacturers of 
thermionic valves in the coun- 
try. It has been designed pri- 
marily and only for eliminator 
work. 

Magnatron and Excellence 
have come to mean one and 
the same thing. Impartial labor- 
atories and radio engineers 

For your 
13 battery 
eliminator 

throughout the country have 
certified this. Their reports ex- 

plain why Magnatrons in your 
set will make it function better. 

Your dealer has the Rex as 

well as the other Magnatrons. 
Ask him today! 

They list for only $2.50. 

Write for your FREE copy of "Pot 
Pourri -a snappy review of mirth and 
music ", to Dept. R. B. 

CONNEWEY ELECTRIC LABORATORIES 

Magnatron Building, Hoboken 

New Jersey 

Nest Coast supplied from complete stocks carried by 

Pacific Radio Laboratories, 256 South Los Angeles 
Street, Los Angeles, California 

. 1 

* Tested and approved by R Aoto BROADCAST * 
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MILLION MICADONS 
now in use/ 
WHEREVER radio is known, Micadons are 

recognized as the standard fixed condensers. 
In good receivers, the world over, fixed con- 
denser efficiency is assured -by Micadons. 

When you buy your set -be sure you ask if it is 
equipped with Micadons. 

Expert engineers make them -expert manufac- 
turers use them in their sets. It is unwise to buy 
a receiver that is not Micadon equipped. 

Guaranteed accurate within 10% of their marked 
capacity. 

Send 10c for 32 -page booklet, H -4, 

"Applications of Dubilier Condensers in Radio Circuits" 

Address: 4377 Bronx Blvd., New York 

er 
CONDENSER AND RADIO CORPORATION 

* Tested and approved by RADIO BROADCAST * 
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CLAROTUNER is best! Radio engineers 
have said so; radio fans everywhere 

have said so. And the technical staff of 
Radio Broadcast proves their belief in 
Clarotuner by indicating that it can be 
used in their Aristocrat receivers, for their 
Roberts reflex, for their Phonograph 
model and for their Knockout sets. 
There can be no more conclusive proof! 

Clarotuner is the only original tuning de- 
vice which uses a variable resistance 
together with a fixed tickler to control 
regeneration. And because this variable 
resistance is the famous Clarostat, no other 
device can tune as accurately as the Claro- 
tuner. 

Clarotuner has worthwhile features galore. 
Low -loss coils, sturdy compactness, true 
one -hole mounting and an antenna coupler 
that entirely eliminates drilling holes for 
extra switchpoints are only a few of them. 

CLAROTUNER, model 2RK 
(two units as shown) 7750 

CLAROTUNER, model 
TCH, (for any three -circuit 
set) 

$45° 
50 

The famous 
CLAROSTAT 

heart of the 
CLAROTUNER 

$225 

In case distribution has not reached your dealer send your remittance 
direct to the address given below. 

Write for free 
literature 

e 
ó,ab 

f04_ °cdro oo E 

American Mechanical Labs., Inc., 285 -287 North Gth St. 
Brooklyn, N. Y. 

DOUBLETOROID COILS 
Price $2.75 

IF your set is not sat- 
isfactory, Doubletor- 

oids will improve it. Re- 
place ordinary coils with 
the coils that can be 
mounted anywhere, that 
do not form miniature 
loop aerials, and that 
have no external fields. 

OUTSTANDING FEATURES 
OF THE DOUBLETOROIDS 

Primary and second-. 
ary are true toroids. 
The magnetic path 
is shortest. 
They are the most 
compact. 
Ask your dealer for 
booklet showing a 
`hook -up" and em- 
bodying a letter 
from Professor J. H. 
Morecroft of Colum- 
bia University, a 
recognized authority 
on toroid coils. 

Price 85 cents 

It's Variable 
The Nonoise Gridleak improves reception be- 
cause it can be adjusted for every station. 
Fits standard brackets. Absolutely noiseless. 
At all dealers and in the better sets. 

NONOISE GRIDLEAK 

Radio Foundation, Inc. * 
25 West Broadway New York 

Dealers: Some territories still open. Write 

THE TUBE WITH A SENS ISLE GUARANTEE ac 
v, 

IIPRAre 

k , IATÚeEWITHASERIAI NUMBER 
THAT SURE 

I S ` SU PER TRa N A S 

DA 

If .cnmeone wants to give nu something Ìnr nnthing.. hesitate 
If someone wants to sell you something too cheap... hesuate. 
If someone wants to sell you a radio tube -with an unlimited 
guarantee, and without means of identification ... hesitate. 
SUPERTRON is reasonably guaranteed. Each tube serial 
numbered -identified by a guarantee certificate, for your 
protection- for your satisfaction. 

BUY SAFE -BUY SUPERTRONS 
Avoid Cut Price Stores 

BrantIt Oftltes In l'rineilmi ('ltles tL t tLr' United States 

SUPERTRON MFG. CO., Inc. 
HOBOKEN, NEW JERSEY 

Export Department, :20 Broadway, New York 

1 

ALL TYPES 

$2.00 
Canada $2.7.7 

S U P E R T R O N 
A S E R I A L N U M B E R GUARANTEE 

Tested and approved by RADIO BROADCAST * 
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The Name 
Because it so clearly meant Music 
and natural speech, Thorola from 
the very first was a great name in 
radio. The loud speakers which 
established Thorola now lead by an 
increased margin, with their new 
technical refinements such as the 
self - harmonizer; with their new 
burnished Bakelite horns, the larg- 
est forms of this material ever pro- 
duced; and with still finer beauty, 
exemplified by the identifying gold- 
en throat -band. 

Only when it became possible to 
produce a complete radio receiver 
of similar artistic perfection, was 
the 5 -tube Thorola Islodyne spon- 
sored. It is the only radio set with 
Thorola Low -Loss Doughnut 

111r,I,uo. 

1111111IVIIIIGÌIIIUi 
¡ii;uii1 , 

íglNl1 {111llllilrl,! V'1,, 
II 1I1111 
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ii nu nu u,ko,,, 
ABOVE: S -tube Tborola Islodyne 5 

In Burled Walnut with 100 
'II I IÌ 

II 

Circassian top . . . 

New Model S1; Genuine $ Q Ì II 

Mahogany Cabinet . . . 85 
' 

of Music 
Coils. They isolate power, concen- 
trating upon one chosen set of sig- 
nals only -the crux of selectivity. 
Full power applied without inter- 
ference yields the strength that 
alone pierces distance and rolls up 
volume. Gone are "pick -up," in- 
tercoupling, excess "feed- back " - 
but Thorola Islodyne owners do 
not even know the unstable, tem- 
peramental old elements of radio. 

For them there is Thorola tone 
which reflects their high taste; 
range worthy of pride; uniformity 
of results that forestalls embarrass- 
ment! Have a demonstration -at 
your dealer's -and in your home 
every night. 
REICHMANN COMPANY, CitiCAGO 

I S L O D Y N E 

* Tested and approved by RADIO BROADCAST * 

Console Model . . . 
$225 

5 -tube Thorola Islodyne 
ín smart Thorocco Finish .. . . $85 

Tborola 4 
Speaker 

$25 

lelodyne action is based 
on Thorola Low- Loss 
Doughnut Coils. They 
brin g many Thorola 
advantages to other re- !) 
eeivers 

Set of 3 $ 12 Per $ 
Coils . Coil 

Tborola Low -Loss Straight Line Frequency 
Condensers can also be bought separately 

Tborola Jr. 
Speaker 

$15 

$550 and $6 
Tborola Golden Audio Reproduc- $450 
jog Transformer `T 
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Pyrex Insulators are used by the 
United States Government for 
the most exacting service. They 
must not be confused with ordi- 

nary glass insulators. 

Industrial 

Make Your Set 
Weather -Proof ! 

BECAUSE Pyrex Insulators are diamond 
hard and crystal smooth, they are not 

affected by rain or snow. Little drops of mois- 
ture cannot gather on them. They remain 
leakproof in spite of the weather. They con-. 

tinue to conserve every available bit of energy. 
Put in Pyrex Antenna Insulators and get more 
pleasure out of stormy nights. That's when 
you most want to use your set. They cost only 
45c each at good dealers. 

and Equipment Division 

CORNING GLASS WORKS, CORNING, NEW YORK 
World's Largest Makers of Technical Glassware 

Model "A "- for radio "A" and 6 volt auto- 
mobile batteries. A.C. line, 40 to 60 cycle, 
110 -120 volts. Battery -6 volts 
6 -8 amperes. Comes complete $ 1 8.00 
with cords, plug and leaded clips. 
Price ... East nr the Rockies 

Model "A -B" -for charging radio "A" and 
"B" batteries simultaneously. A.C. line, 40 
to 60 cycle, 110 -120 volts. Bat - 
tery-"A," 6 volts 3 -4 amperes; $22.00 
"B," 48 to 96 volts in series, 1 /10 
ampere, up Price . Rast of the Rockies 

Pays its cost in a short time 
by what it saves you 

Ask your dealer to show it to you-or write for booklet. 

You Cannot Expect Perfect Reception 
Unless 

Your Battery is Charged Regularly 
You can do it Overnight right 
in your own home with the 

Makes use of 
fullA.C.Current not half of it. 

RADIO NAVP 
BATTERY CHARGER 

If you want distance, volume, clarity from your set use a Ful -Wave, 
charges in almost half the time because it uses the Full electric wave 
. . . costs less to operate. Uses no acids. Cannot spill or boil 
over. Needs no expensive bulbs. Here is the last word in charger 
efficiency- sealed at the factory. Needs no adjustment. Absolutely 
guaranteed. 

LIBERTY ELECTRIC CM? f NEwYo :_.._... K 342 MadisonAve.,NewYork 

* "l'eated .illii .IilJlln%'a..l I)c R Into liR0.lncksT * 
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AMERTRAN 
Types AF -7 and AF-6 

AmerTran audio transformers Types AF -7 and 
AF -6 have been considered for years among 
the leaders in audio amplification. These popu- 
lar and efficient models may now be purchased 
at a considerable saving in cost. Types AF-7 
(ratio 3'4:1) -AF -6 (ratio 5:1) . . 05.00 each 

The 
AMERTRAN Power Transformer 

Type PF-45, 65 Va-60 cycles 110 volts 
primary, 450 - 8/4.8/4 secondary 

Type PF -45 is intended for use on the standard 
110 volt, 60 cycle house lighting circuit. It has 
three separate well- insulated secondary wind- 
ings. These 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 cir- 
cuits, and is designed with the usual margin of 
safety $15.00 each 

The New AMERCHOKE 
Type 854 

Type 854 is a scientifically designed impedance 
or choke coil of general utility, designed pri- 
marily for use in filter circuits. As an output 
impedance for by- passing direct current from 
the loudspeaker it is just as efficient and more 
economical than an output transformer. 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 adjustable butt joints in the core. $6.00each 

A flew Standard of Excellence 
in A udioAinplifica tion 

THIS new audio transformer has been developed for those who are 
satisfied only with the utmost in quality. It possesses an unusually 
straight line frequency characteristic extending the range below 

the lowest note now being broadcast, and actually shows a gain of about 
three octaves below that previously obtained. 
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AMERICAN TRANSEORMTERCo. 
NENARN NJ 
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FREQUENCY SCALED IN OCTAVES 

The AmerTran De Luxé\is a transformer of moderate size and weight, 
enclosed in a strong metal case with mounting holes_at both top and bot- 
tom so that it may be inverted, affording simplified connections. While 
the AmerTran De Luxe will improve any set, appreciation of its uniform 
amplifying qualities 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 in the last stage capable of handling the output. 

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 
advisable to purchase and operate these transformers by the pair! 

PRICE, EITHER TYPE, $10.00 
Write for descriptive booklet on ,AMERTRAN Radio Products 

American Transformer Company 
178 Emmet Street, Newark, N. J. 

"Transformer builders for over twenty-four years" 

SOLD O N LY AT' 

AUTHOWZEDAJtERTRAN DEALEits 
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On to Success 

in RADIO! 

vo) 

Mr. R. L Duncan 
Director of the 

Radio Institute 
of America 

RADIO is a profession well worth 
following. The work is interesting - fascinating. The pay is high. The 

demand for new men - skilled men -is 
strong. 

You can embark, right now, on a suc- 
cessful career in radio. With a few 
months study under the expert instruc- 
tion of the Radio Institute of America 
you can pass your U. S. Government 
Commercial or Amateur Radio License 
Examination and be ready for your first 
real radio job. 

Study in spare time 
There's no need to give up your present 
work. Study at home in spare time. If 
you really want to make a success in 
radio, fill in and mail the coupon to the 
Radio Institute of America for informa- 
tion on the finest theoretical and prac- 
tical radio courses offered today. 

RADIO INSTITUTE OF AMERICA 
Formerly Marconi Institute Established in 1909 

328 Broadway New York City 

r ,CUT HERE- 
RADIO INSTITUTE OF AMERICA 
328 Broadway, New York City 
Please send me full information about your Home Study 
Course of radio instruction. 
I am interested in the complete course, including code in- 
struction, which qualifies for the U. S. Government Com- 
mercial or Amateur Radio License. 

Name 

Address 

City State 

* 

Pathé sets operate 
on house current 

CONE LOUD SPEAKER 
Exquisite in Tone 

Exquisite in Design 
Exquisite in Workmanship 

&rr t_rrttwies fir bt th 1uU,.ffs ar.J Jc.+krs still upen. Writ. 

PATHÉ PHONOGRAPH AND RADIO CORP. 
Dept. 20 20 Grand Avenue, Brooklyn, N. Y. 

OR- 
REAL ENJOYMENT 

5urns, 
* 

LOUD SPEAKER 
Assures remarkable clarity 
of tone with maximum vol- 
ume- reaches full range of 
musical scale and gives a 
faithfulness of reproduction 
that equals hearing the orig- 
inal. New Concert unit is 
of substantial size and is 
designed along scientific 
lines. 

Burns horns are of distinctive design and have special am- 
plifying properties which combined with the pleasing 
tone of the Concert Unit gives 
most remarkable results. 

PRICES 
No. zoSß -with black Lire............$za ; o 
No 2D51)-Mahogany tinted Hare...... z5.00 
No. 205P- Mother- of-pearl Hare. 3000 
No. too -Medium phonograph unit.... 10 o 
No. I zo -Concert phonograph unit. .. 1 2.00 

Man u fact urrrt 

,"-meticanaecitic 
COMPANY 

Chicago, U. S. A. 
CONCERT UNIT 

* Tested :n d approved by RADIO BROADCAST * 
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c7he obsolete, has 
ampere 

battery charger 
with the other relacsY ears ago! 

Tie New Improved 
5AM'.. . Fr B 

GO D AL 

GE HOÑ 

i9$ - 
Over 500,000 already in use 

Ch arges in One-ThinIiJtelmef 
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." 

It takes only one -third as long to fully charge 
your battery with the New Improved 5- ampere; 
GOLD SEAL HOMCHARGER. 
No more of the long, bothersome waits that were neces- 
sary when the slow inefficient 2- ampere charger was 
the best that radio offered. The New Improved GOLD 
SEAL HOMCHARGER charges 150% faster -fully 
charges the average battery overnight -and it charges 
both A and B batteries without additional equip- 
ment. 
Before you buy any charger be sure it charges at 
5- amperes. To be absolutely sure insist on 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. 
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BEHIND THE EDITORIAL 
SCENES 

THE new and enlarged RADIO BROADCAST has met with almost 
universal favor and its reception was even more hearty than 

the publishers had dared hope. In New York City alone, the 
supply of the November number was exhausted four days after 
it was placed on sale. Copies of the number are so rare that we 
haven't more than three copies in the editorial offices for our own 
use. Letters from readers all over the country have been most 
generous in praising the appearance and contents of the November 
number. 

ROBERT H. MARRIOTT, whose article, "How Radio 
Grew Up" leads this issue, is one of the old men of wireless 

in the United States. He was the first president of the Insti- 
tute of Radio Engineers, was one of the first radio inspectors to be 
appointed after the radio law of 1912 was passed. For a long 
time he was expert radio aide at the Bremerton Navy Yard, 
Washington, and is now a consulting radio engineer in New 
York. . . . Edgar Felix, who writes about short waves in 
this number, was for several years publicity representative of 
station WEAP in New York. Glenn H. Browning, who with his 
inseparable technical partner, Mr. F. H. Drake, has become 
nationally known for the Browning -Drake receiver, describes a 
great improvement over the early model in this number. Both 
Mr. Browning and Mr. Drake are familiar figures around the 
famous Cruft laboratory at Harvard University, where much of 
their work has been done. The valuable current periodical 
surveys, made by E. G. Shalkhauser, the first of which appeared 
in our November issue, are continued in this number. Many 
readers have written us saying that these condensed surveys of 
the important articles appearing in this magazine and in our 
contemporaries are of great value to them. 

THE January RADIO BROADCAST will contain an article by 
Arthur H. Lynch telling how to build "RADIO BROADCAST'S 

Universal Receiver." The set he describes is an unusual and 

201 very effcient combination of standard parts and it is doubtful 
if there is any receiver its superior in point of sensitivity and 

206 quality. It is not a "freak" outfit in any sense. Kendall 
Clough of Chicago will have an article about the principles of 
audio amplification which is of particular interest. The author 
weighs and casts aside some of the commonly accepted theories 
of amplification. We believe the article will attract a great deal 
of attention. Mr. John Wallace of Evanston, Illinois, will from 
now on write the "Listeners' Point of View." With his 
central location, Mr. Wallace is able to hear broadcast offerings 
in almost every fart of the United States and Canada. Our new 
broadcast critic is an unusually versatile person, for he is a writer 
of great charm and not a little wit, as well as an artist of consider - 

* able ability. In his college days, his drawings and humorous 
"pieces" appeared in the Cornell Widow. 

THE advertising pages of the magazines of the "Quality 
Group," that is, the Atlantic Monthly, Harpers, Review of 

232 
Reviews, Scribners, and the World's Work now contain only the 
announcements of those radio manufacturers whose products 
have been tested and approved by the Laboratory of RADIO 

238 BROADCAST. Readers of those magazines who are not well versed 
in matters radio have the privilege of calling on the technical 

244 staff of this magazine fer help and advice. 

How to Eliminate Local Interference - - - - - - 212 

A List of Australian Broadcasting Stations - - - - 224 

The Grid -Questions and Answers - - - - - - 226 
Coil Placement in an R. F. Amplifier 
Precautions in Antenna Erection 
Measuring the Resistance of Coil Units 
Matching Tubes and R. F. Coils 

A Key to Recent Radio Articles E. G. Shalkhauser 
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Unch anqinq"F'; power 
at last 

RCA Duo -Rectron, Model AP- 
937, with Radiotron UX -874 and 
Rectron UX -213 - - - $65 

A Power Amplifier 
for Loudspeakers 

May be connected to the first 
audio stage of any receiver, and 
to any loudspeaker -to supply 
a stage of power amplification 
for tremendous volume in- 
crease and marked improve- 
ment in tone. Operated from 
60 cycle, 110 volt A. C. source. 
RCA Uni -Rectron - $105 

RCA- 
UNI -RECTRON 

$105. 
n 

R C 4has held its new power unit in the labora- 
tories for more than a year after the main 

principles were developed. There were problems to 
overcome and these the RCA Duo -Rectron solves 
at last. 

FIRST -It supplies correct voltage for any size set up 
to ten tubes -works equally well on a one -tube 
set or a ten -tube set -supplies the full necessary 
voltage at any rate, up to fifty milliamperes. 

SECOND -It takes into account the unsteady, chang- 
ing voltage that comes in from the power house, 
and automatically adjusts that current by means of 
a voltage regulator -a new tube developed for the 
purpose. No matter how the current changes at 
the power house, the RCA Duo -Rectron feeds 

unchanging current into your set. 

THIRD -A newly designed filter system takes out all 
the A. C. hum. 

Therefore, the RCA Duo -Rectron supplies the neces- 

sary plate voltages of 22%, 45, 90 and 135 volts for 
any existing type of radio receiver. Supplies it silently 
-dependably -unchangingly -from any 60 cycle, 110 

volt A. C. lighting circuit. A unique feature of this 
unit is the furnishing of 135 volts on the plate for the 
operation of the new Radiotron audio -amplifiers UX- 

120 and UX -112. 

* RCA- 
DUO -RECTRON 

RADIO CORPORATION OF AMERICA f NEW YORK CHICAGO SAN FRANCISCO 

* Tested and approved by RADIO BROADCAST * 
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Notice to Set Builders 

"ARISTOCRAT" BLUE PRINTS 
are NOW READY 

.+. -- 1110:1 1.. 

The RADIO BROADCAST "Aristocrat" five -tube receiver with resistance coupled am- 

plification described in the November magazine by Arthur H. Lynch has taken the fancy of 
set builders wherever the receiver has been exhibited. At the Boston Radio Show this re- 

ceiver aroused considerable curiosity and thousands of fans stopped to get the "dope." At 
the Brooklyn Radio Show fully ten thousand fans had this receiver described to them 

in detail. 

Your order for blue prints of this receiver will be filled by your Radio Dealer. If he cannot 
supply, you write us direct giving his name and address and enclose one dollar. 

The blue prints are full size and give complete constructional dimensions for building the re- 

ceiver on a base board or with a subpanel. Full size schematic diagrams together with 
hook -up are furnished for both layouts. There are also minor sketches which explain in 

detail how to mount the resistance coupled amplifier units in their proper positions, and how 
to neutralize the set. If you did not read the article by Mr. Lynch on the "Aristocrat" 
beg, borrow or buy a copy of the November magazine and study it. The "Aristocrat" is a 

five -tube single control receiver with neutralized tuned radio frequency, regenerative detec- 
tor and resistance coupled audio amplification. The parts will cost from fifty to sixty dol- 

lars. Use this order blank to order blue prints direct. 

DEALERS WRITE FOR DISCOUNTS 

RADIO BROADCAST Booklet Department 
Doubleday, Page & Company 
Garden City, New York 
Gentlemen: 

Enclosed please find one dollar for complete set of the RADIO BROADCAST "Aristocrat" five -tube 
receiver blue -prints with schematic diagram for baseboard and sub panel layouts. It is understood that if these 
do not come up to my expectations, I am at liberty to return them to you for refund. 

(Name) 

(Address) 

My dealer's name and address is 
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_Parts 

the combination 

EVER_ since 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 SLF condensers, and 

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 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 

See S M Products at Your Dealers 

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

afi 

* Tested and approved by RADIO BROADCAST * 
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THE DAUEN LEAKANDENSER 
(ej) ,,:: V 

r..a.M. sp/, +w 
OrY RAt 

EWARKn ' 

I I 

EQUALS 

SOLVES A DUAL PROBLEM 

Diagram of the Leakandenser. There are 
two coils of Mire, each forming one of the 
"plates" of a tiny condenser. 

Assembly of the Leakandenser 

The cross section above shows construc- 
tion and assembly of the Leakandenser. 

A pair of wires, coated with a special in- 
sulating material are wound in parallel, in 
a single layer, upon the Bakelite bobbin. 
To distinguish these in the illustration, one 
is shown dark, and the other light. The 
dark wire is connected to cap "A" in the 
illustration, and the light wire to the cap 
e'B ". Each wire therefore has one open end 
and one end connected to the terminal, thus 
forming two plates of a condenser. 

The method of winding insures that the 
spacing between them can vary only the 
smallest fraction of a percent. This gives 
extreme uniformity. This is a great stride 
forward,as grid condensers in the past have 
been known to vary in capacity as much as 
300 percent. 

And now, the Grid Leak. One of perma- 
nent and constant value is absolutely es- 
sential. Daven's reputation for manufac- 
turing precision Grid Leaks needs no com- 
ment here. 

The Leak is suspended in the centre of the 
Bakelite cylinder on which the condenser 
is wound. The ends of the leak are con- 
nected to the caps which are also the ter- 
minals of the condenser. 

Cet the llandbnnk 
of Reslntance Coup 
led Amplification. At 
Dealer's 24c. Hy 
mall 80c. 

CLIP TITIS COUPON 

Daven engineers have produced an innovation so simple 
and effective that you will wonder it was not thought 
of before: 

Leading engineers and radio manufacturers have asked 
us repeatedly if we could not improve the old- fashioned 
combination grid leak and grid condenser which is (1) 
unattractive and cumbersome, (2) often inaccurate. 

The Daven Leakandenser 
Contains No Mica 

Grid condensers (particularly those of the mica type) 
often lack uniformity in capacity, especially in lower 
values; are susceptible to injury during soldering opera- 
tions, and change capacity frequently after installation. 

The Daven Leakandenser contains no mica and delivers 
all the efficiency the name Daven implies. It is a great 
step forward, both electrically and mechanically. 

Manufacturers -you will instantly recognize the con- 
venience and practicability of this new device. Set Build- 
ers -the Leakandenser will make your set more attrac- 
tive and save you time and trouble. Jobbers and Dealers - 
here is something new. Show it to those of your cus- 
tomers who know radio. The Leakandenser is precision - 
built, like all other Daven products, moisture proof and 
rugged. It takes up less space, is better looking. Made 
with five different values of grid leaks: 2, 3, 4, 5 and 7 
megohms. The condenser is known as type "D" and is 
correct for all makes of detector tubes. The price in- 
cludes a pair of clips. 

DAVEN RADIO CORPORATION E -12.25 
158.160 Summit Street, Newark, New Jersey. 

Please send me the following 

Check 
Ilore: 

Name 

Address 

Leakandenser Bulletin 
Resi.tor Manual. 30e in enclosed. 
Complete Catalog (free). 

Manufacturers are invited to send for a sample. 

n ; Jl /ICS / Jr1C/I 

Newark 

ADIO CORPOR 10 
9esisfor ..Voccialisfs 

Reg. U. S. Put. Oit New Jersey 

1G LITTLE. THINGS OF RADIO 

* Tested and approved by RADIO BROADCAST * 
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No note is too low -no note is too 
high -to be fully amplified by Thor - 
darson A utoformers. Autoformers 
are all frequency amplifiers-they 
amplify with even magnitude ALL 
notes within range of the human 
ear. Developed, Perfected and built 

only by Thordarson. 

A Thordarson Autoformer 
Amplifier built in accordance 
with instructions and diagrams 
furnished with each instrument. 

free! 
Send for our new 
interesting bulle- 
tins on Autoform- 
er amplification. 
They contain 
hook -ups a n d com- 
plete directions. 

f 
"Yl 

OCT 
PLATE P TO 

LOUD SP(.MCA 

Autoformer Amplification 
Amazes Vast Crowds 

Used at Radio World's Fair, New York City, to Amplify 
Programs and Announcements Broadcast by Loud 

Speakers Throughout the Great Halls 
Tens of thousands of radio enthusiasts 
were completely won to Autoformer 
amplification during the Radio 
World's Fair in New York. The 
Thordarson Booth was besieged by 
fans, amazed and delighted over this 
latest Thordarson achievement. It was 
hailed on all sides as the outstanding 
development of the year in amplifica- 
tion. "What is it ?" "How may I use 
it with my set ?" Such 
questions were continu- 
ally repeated. 

Our answer was this: As 
the world's oldest and 
largest exclusive makers 
of transformers, we have 
led for years in broaden- 
ing their amplifying 
range. In theAutoformer 

VET E 
zz -as V 

How 

we have finally developed an all-fre- 
quency amplifier -a new instrument 
capable of fully amplifying all notes 
audible to the human ear. Thus the 
deepest notes of the grand organ, bass 
viol, tuba, English horn, etc., at last 
are brought out as clearly as those in 
the middle and upper registers of the 
musical scale. Improved long distance 
reception and better volume control 

are further advantages. 
Autoformer amplifica- 
tion is expressly for those 
who seek the finest repro- 
duction of programs to 
be had. May be used 
with any set in place of 
present amplifying trans- 
former hook -up. Auto - 
formers are $5 each. 

Unconditionally Guaranteed 

PvEOSTi 

Gs±LV VIA 90-05 V 
a 

Autoformer Amplification is 
praised by its users 

Dunkirk, N. Y., August 5, 1925. 
This is to congratulate the Thordarson Co. on their 

achievement in producing such a perfect piece of appar- 
atus as your Autoformer which I embodied in a new 
hook -up I have just completed tuned regenerative 
R. F. 2 stages, soft detector and 3 Autoformers. I wish 
to advise that it is without parallel, exception or any 
comparison whatsoever, the most perfect performer I 
have ever seen, heard, tested orbuilt -and I have built 
some pretty good ones. 

Reproduction is absolutely faultless and perfect 
throughout the entire register -each and every note 
from the deepest bass to the highest treble is perfect 
and uniformly amplified. Sunday night I had Godfrey 
Ludlow on his 225 year old Stradivarius (from WJZ) 
absolutely perfect although it was a pretty "rotten" 
night. It was some treat. To -night (one of the poorest 
for some time) I pulled in everything east of the Rock- 
ies, that was on the air and I pulled in enough music to 
overcome the static to a great extent. Everything on 
Speaker. 

She's a good D.X. getter and as for volume, has all 
that the windows will stand -and with all this volume 
does not distort any. It makes a beautiful outdoor pro- 
gram distributor. You can hear it plainly and perfectly 
for two or three blocks (at night). 

Very truly yours, 
John PIayer. 

S 
9 Tradek Reg. 

All Frequency Amplifier 
Other Thordarson Transformers 
Thordarson Super Audio 
Frequency Transformers 
are to be had in either the 
sub -panel or top mount- 
ing type. Sub -panel type 
permits neater assembly, 
shorter leads and con- 
cealed wiring -as in fac- 
tory sets. Three ratios: 
2 -1, $5:31/2-1, $4; 6 -1, $4.50. 

Thordarson Power Am- 
plifying Transformers, 
$13 the pair. Thordarson 
Interstage Power Ampli- 
fying Transformers, $8. 
All Thordarson products 
are unconditionally 
guaranteed. Shipped dir- 
ect upon receipt of price, 
If dealer cannot supply. 

J 
0363a1 a 

Deresnadyne 
ADLER-ROYAL 
MURDOCK 
MU -RAD 
Valley 

LEIGH 
Silver- Marshall 

GWBE 
E 

Newport 
BUCKINGHAM 
NUNN -LANDON 
KUSTOMBILT and many others 

use Thordarson Super Amplifying 
Transformers Leading set builders 
use moreThordarsons than all com- 
petitive transformers combined. 

THORDARSON ELECTRIC MANUFACTURING CO. Transformer spectaltsts since 1895 
WORLIYS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS 

Chicago, U.S.A. 

* Tested and approved by RADIO BROADCAST * 

Also choice 
of the 

MacMillan 
Arctic 

Expedition 
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IT is a noteworthy fact that W. M. Silver, in de- 
veloping the new "Silver Six" set, selected the 

Centralab Modulator for volume control, after care- 
fully testing other controls available for this same 
purpose. The Centralab Modulator is assurance of 
long-lived efficiency. 

`Yoúll ZUant?his77lodulator 
in your Set!- 

* 

Centralab 
Radiohm 

The Centralab Radiohm 
is identical in appearance 
with the Centralab Mod- 
ulator, except that it has 
two terminals instead of 
three. 

Furnished with maximum 
resistances of 2,000, 5,000, 
100,000 or 200,000 ohms. 
Used by many set manu- 
facturers as an oscillation 
control in plate or grid 
circuits. 

THE Centralab Modulator is an ad- 
vanced type of potentiometer with a 

total resistance of 500,000 ohms, smoothly 
variable from zero. It takes the "rough 
spots" out of radio reception -smooths out 
powerful locals as well as difficult "DX ". 
Gives you perfect control of both tone and 
volume from a whisper to a fog -horn blast ! 

You can use the Centralab Modulator in audio circuits with any ordinary 
transformer or with the new "Thordarson Autoformer." Does away 
with interstage jacks and danger of transformer burn -outs." 

It is this Centralab Modulator that is recommended for oscillation control 
in the new Silver Six circuit, described in the November issue of RADIO 

BROADCAST. 

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

Central Radio Laboratories 
22 Keefe Avenue Milwaukee, Wis. 

* Tested and approved by RADIO BROADCAST * 
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Emphatically Yes! 

Radio IS marching forward, this season as before. 
But it is marching in a new direction. 

Quality of Reception. 

That is the big, new theme. And the new Jewett 
Receiver is its inspiration. 

At last Radio commands a Receiver that is truly a 
Musical Instrument, by a manufacturer of experience 
in the musical instrument field. 

Mere words cannot describe this new Jewett Quality 
of Reception. You must hear and understand. 

So just visit an authorized Jewett Dealer and let him 
prove to you that here is a new kind of Radio -so 
different from the old as to create new standards and 
ideals. 

For the first time, B- Battery current and resulting dis- 
tortion have been completely barred from the speaker 
circuit. 

You should know the story of this epoch -mark- 
ing Receiver and its birth in the brains of our 
straight -thinking young engineers who refused 
to admit that it couldn't be done. Ask us for it. 

"There Is No Substitute For The Best" 

JEWETT RADIO & PHONOGRAPH CO. 
5672 TELEGRAPH ROAD PONTIAC, MICHIGAN 

Factories: Allegan, Michigan- Pontiac, Michigan 
In Canada: Jewett Radio -Phonographs, Ltd., Walkerville, Ontario 

Export Sales Offices: 116 Broad Street, New York City 

Spccía1 Wednesday 
WJR feature -The 
Burroughs Hour, 9 
to 10 p. m. 

The Jewett Receiver 
-Three simple controls provide dis- 
tortionless reception and eliminate all 
receiver noises -The most richly beau- 
tiful Receiver you have ever seen. 

The Jewett Superspeaker 
-All that the name implies. Recom- 
mended by experts everywhere. 

The Jewett Superspeaker 
Console 

-A handsome cabinet with Super- 
speaker performance. 

The Jewett Cone 
-Faithful in tone and pitch regardless 
of heat, cold, or dampness. Semi -ad- 
justable. 

The Jewett Vemco Unit 
-Makes a loud speaker out of your 
phonograph. 

The Jewett Parkay Cabinet 
-Puts the amateur on a par with the 
most exclusive cabinet worker. 

The Jewett Micro -Dial 
-Makes tuning 50 times as accurate. 
Fits any standard receiver. 

The Jewett Superspeaker 
Highboy 

-Houses any standard Radio set and 
all batteries. Superspeaker built in. 

"Quality Broadcasting to 
Match Quality Products 

-Station WJR" 

* Tested and approved by RADIO BROADCAST * 

©1925 Jewett Radio & Phonograph Co. 
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RADIO ENTERS THE CLUB 
The installation at the Cornell Club in New York City. The Western Electric su perheterodyne with peanut tubes is shown in 
the top view at the left. A four -tube amplifier below intensifies the energy which is supplied to the loud speakers on the panelled 

{ walls of the various rooms. Employees of the Club are shown listening to the first test of the equipment. A public address 
r system is also installed. Microphones pick up the speeches which are carried to all parts of the club through the loud speakers 



NOV20°25 cl B686440 

RADIO BROADCAST 
VOLUME VIII 

DECEMBER, 1925 

NUMBER 2 

1701 11,1 010101N11 INIMN1 ION NI M1111111111111 1 1 III 11 HI 11111111111111111111111 MINI N 1111E11 III 11111 11 N 11IN 

How actio Grew Up 
Many Little Known Facts About Radñ® Development are Related-Here Is the 
First of a Series of Articles on This Subject Written by a Pioneer in Wireless 

EPEATEDLY during the last one 
hundred years, radio has been 
referred to as new, which has 
had the result of making people 

come to the conclusion that it must be new. 
This is, of course, very confusing, and is 
due no doubt to the fact that certain in- 
ventions and inventors have been overrated 
while others have been forgotten. Human 
love of fairy tales makes it easy for a 
man or a corporation with money to 
refer to a certain individual as the 
great one who has done all of the 
wonderful things that have been 
done. Money getters, too, take ad- 
vantage of that love of fairy stories 
to fill their pockets. 

Haywire, halos, and haymakers 
have characterized many of the early 
careers in radio. Inventors and 
would -be inventors built haywire 
apparatus. Promoters built press 
agent halos around the alleged in- 
ventors and their haywire products. 
Some of the hay went to develop 
radio and a lot of it went to whoever 
received the stock jobber's money. 
Sometimes promotors became so ex- 
travagant in the claims about an 
invention that the inventor himself 
would be found to disclaim some of 
the things that he was purported to 
have done, and to give the credit to 
others. Such a procedure was, of 
course, just what the promoters 
wanted, and they immediately got 
their press agents and after -dinner 
speakers on the job, in order that 
they might tell how modest and gen- 
erous the inventor was, and thereby 
stud his halo with the pearls of 
modesty and generosity. 

Homage is due to many rather 
than to a few. Many radio develop- 

ROBERT H. MARRIOTT 
First President Institute of Radio Engineers 

ers have received little compensation for 
their work in the past and they are not in 
a position to collect now. The public 
owes a debt to many people which it cannot 

111,,.1 1,111111J1.1.111.11. 

pay. Some of those people need the money, 
others do not; some are dead while those 
still alive do not expect to realize anything 
on their past labors. 

The changes in radio development may 
often be traced to unexpected causes. 
For example, the United States Prohibition 
Act seems to have played a somewhat 
important rôle in the recent stimulation 

of radio broadcasting. Volstead's 
unintentional creation of laborious 
home brewing and the attendant 
substitution of inconvenient boot- 
leggers for bar tenders, has appar- 
ently been an important step in the 
development of radio, because it 
suddenly has shut off from the public 
a very convenient means of spending 
their money. Now these baffled 
people are looking for other outlets. 
Broadcast receiving has supplied 
that demand, and its problems pres- 
ent a new field in which alcohol -free 
brains may engage. 

Not only is radio history valuable 
as a thing of interest, as educational, 
and as a precedent for use in plan- 
ning the future, but it is valuable in 
other ways. I was recently examined 
and cross -examined for three days 
about historical radio devices, for 
evidence in a radio suit. I believe 
the suit was for several millions of 
dollars. At any rate the amount was 
so interesting that two lawyers and 
an expert traveled across the United 
States and back to get my testimony. 

The lawyers' questions and my 
answers in that testimony took up 
more words than I am using in this 
whole series of articles. The testi- 
mony was relative to only a few 
historical devices which had their 
origin from 1899 on, while I am striv- 

A PORTABLE SET, 1901 MODEL 
Mr. Marriott operating a portable transmitting set. Note 
the ground plate on the floor. With an outfit about the same 
size as this, using vacuum tubes as the radio generating device, 
signals are being sent by amateurs using code, for tremendous 
distances. The Laboratory of RADIO BROADCAST recently 
communicated with the U. S. S. Seattle as she was leaving 
Tahiti in the Pacific ocean. A five -watt tube was used as a 

transmitter for this remarkable communication 
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HOW WIRELESS DEVELOPED 
One of a number of charts presented by Mr. Marriott in a paper published in the 
Proceedings of the Institute of Radio Engineers for June, i9I7, showing graphically 
the rise and decline of the various radio factors. For example, the electrolytic 
detector, No. 3 in the charts, came into use about 1902, was the leading detector 

about 1905 and then gave way to crystal detectors, No. 4 

ing in these articles to outline the more 
interesting points in the development of 
radio since about 1790. 

Starting on our outline of radio history 
then, we find that Galvani got a "radio 
kick" out of frogs' legs even before 1790; 
De Salva wrote a recipe for a "wireless" 
in 1795; Morse built a "wireless" which 
worked across narrow bodies of water 
in 1842; Maxwell wrote a theory for radio 
in 1867; Loomis patented a "wireless" in 
1872; Hughes made and used a radio in 
about 1879, but he only let a few friends 
in on it; Professor Dolbear patented one 
in 1886; Hertz made a tuned radio system 
according to Maxwell's recipe in 1886, and 

that development led 
others in our radio of to- 
day. 

MARCONI EXPLOITS RADIO 

RADIO had been thus 
brewing since the 

18th century. By 1895 it 
was ready for exploitation, 
by which I mean that it 
was ready for sales engi- 
neers, exploiters, promot- 
ers, advertisers, and 
others. Marconi demon- 
strated the more or less 
academic radio instru- 
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A VERTICAL ANTENNA 
About the year 1900, vertical antennas were quite popular for 
land stations, but as wireless became more general and the in- 
stallations more elaborate, the flat top horizontal type was 
almost universal. It is interesting to note that now, for short 
wave transmissions, amateurs and others are returning to the 

vertical antenna 

ments to some politicians, army men, and money getters 
at this time. He played the part of a demonstrator and 
sales engineer. A money getting company was then formed 

AT ANNAPOLIS 

How the wireless towers looked when the picture was taken 
on October 25, 1902. On this day, some history was made, 
for, using this equipment, the Navy made its first record of 
about 5o miles by wireless from this equipment to a ship. 
Fifty miles, with the equipment known then was an extraor- 

dinary distance 
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which, in attempting to obtain a monopoly, set out to ad- 
vertise to everybody that Marconi was the inventor and 
that they owned that patent on wireless which entitled 
them to a monopoly in America and other places. That 
was not, of course, true, but he did advertise wireless and 
to him is due the credit for having started the development 
of radio in many different parts of the world. 

By 190o radio had edged itself into the market as a 
mild public service. It continued as a tonic and stimulant 
for business, for military purposes, and for life saving. 
To obtain plenty of radio equipment for recent war pur- 
poses greater quantities of money and effort were sud- 
denly put forth. In 1921 a radio by- product called broad- 
casting began to take on. Now it is a principal product, 
a product that sold for about $350,000,000.00 last year. 
That is a very brief outline of some of the more important 
events in the history of radio. 

Luigi Galvani was an Italian anatomist and he got the 
kicks from frogs' legs when he put them near an electric 
spark. Nowadays we would call his spark maker a radio 
transmitter while the detached frogs' legs acted as the 
radio detector. Therefore he must be credited with having 
made a genuine radio experiment one hundred and thirty - 
five years ago. The distance between the spark gap and 
legs must have been only a few inches or, at most, a few 
feet, and at that time the whys and wherefores probably 
were not realized. 

On December 16, 1795, De Salva, a Spanish physicist, 
read a paper before the Academy of Sciences at Barcelona 
in which he said: "One could, for example, arrange at 
Mallorca an area of earth charged with electricity, and at 
Alicante a similar space charged with opposite electricity, 
with a wire going to, and dipping into, the sea. On lead- 
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INTERIOR OF THE OLD ANNAPOLIS STATION 

ing another wire from the 
sea shore to the electrified 
spot at Mallorca, the com- 
munication between the two 
charged surfaces would be 
complete, for the electric 
fluid would traverse the sea, 
which is an excellent con- 
ductor, and indicate by the 
spark the desired signal." 

If Salva's scheme had 
worked as he said, it would 

have been wireless, but not radio. He 
specified for the flow of a direct current 
from one station to the other, rather than 
waves composed of combined magnetic 
fields and condenser fields such as are 
radiated from one radio station to another. 
However he had the idea of establishing 
wireless communication. Therefore the 
idea of wireless communication by elec- 
trical means must be at least one hundred 
and thirty years old. 

In 1831, Faraday demonstrated electro- 

A GALLERY OF TRANSMITTING APPARATUS 
In use between 1899 and 1915 set up in the Brooklyn Navy Yard, Mr. Marriott, at the left in the photograph, was the expert witness in a case tried 
before a United States judge in 1915. In the foreground, to the right, is a ten -inch induction coil, with separate vibrator. This was connected 
directly to the antenna and was popular until about 1906. Various kinds of glass jar transmitting condensers can be seen. The inductances, of 
large wire, are "oscillation transformers" and coupled the oscillating circuit, consisting of spark gap and condenser, inductively to the secondary 

circuit which had taps leading to antenna and ground. This is a most unusual historical photograph 
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magnetic induction. He showed that 
making current start and stop in one cir- 
cuit would cause currents to flow in a cir- 
cuit parallel to it, although there be no 
connecting wires between the two circuits. 
That was a kind of wireless, but it is not 
classed as the kind of wireless we call 
radio. 

Professor Samuel F. B. Morse, of the 
United States, telegraphed across narrow 
bodies of water in 1842, by installing a 
ground return transmitter circuit along 
one bank and a ground return receiver cir- 
cuit along the other, without any wires 
between the sender and receiver. His, 
again, was not radio communication but 
it was wireless communication. He not 
only had the idea of communicating 
without using wires between the trans- 
mitter and receiver, but he did actually 
telegraph with success that way. The 
currents between the points at which 
he connected his transmitter are sup- 
posed to have wandered across the stream 
and through the wire that connected the 
two points of ground or water contact of 
his receiver. That was a kind of wireless 
that worked, and it worked more than 
eighty years ago. 

The electromagnetic theory, which is 
our present accepted theory of radio 
wave propagation, is said to have origin- 
ated with William Clerk Maxwell, a noted 
Scotch physicist in about 1867, and it was 
published shortly after that time. 

LOOMIS UTILIZES STATIC FOR SENDING 

JULY 3oth, 1872, patent number 129,971, 
was issued to Mahlon Loomis, dentist, 

of Washington, District of Columbia. 
The following is quoted from the patent. 

What I claim as my invention or discovery, 
and desire to secure by Letters Patent, is- 
The utilization of natural electricity from 
elevated points by connecting the opposite 
polarity of the celestial and terrestrial bodies 
of electricity at different points by suitable 
conductors, and, for telegraphic purposes, 
relying upon the disturbance produced in the 
two electro- opposite bodies (of the earth and 
atmosphere) by an interruption of the continuity 
of one of the conductors from the electrical 
body being indicated upon its opposite or corres- 
ponding terminus, and thus producing a circuit 
or communication between the two without 
an artificial battery or furth ?r use of wires 
or cable to connect the cooperating stations. 

RADIO BROADCAST 

Stating the Loomis claim briefly and in 
present day language; if you put up an 
antenna where it will get atmospheric 
charges, and interrupt the flow of current 
from the antenna to ground, you can 
send messages. If the atmospheric vol- 
tage is high enough so that the sparks 
from antenna to ground will jump a gap 
of one inch, it would be possible to send 
messages more than a hundred miles 
to a present day receiver. However, 
the atmospheric voltage is not reliable 
for telegraphing, because conditions vary 
widely in different locations and at different 
times. Unless you use a sensitive galvan- 
ometer you might be unable to detect any 
voltage on your antenna, the day you read 
this. On the other hand, it is not a safe 
thing to try, carelessly, because you might 
get too much voltage, especially just before 
a rain storm. 

That arrangement as described by 
Loomis, has worked for me many times 
in years past and in fact I am experimenting 
with such a device at present. I am using 
the system to find out things about the 
unidentified noises that interfere with 
radio receiving, and about fading and 
static. The one I am working with now 
is interrupted by a little copper water 
wheel. When the voltage is low the 
current only discharges from the antenna 
through the longest paddle of the wheel. 
When the voltage is high it jumps to all 
four. Some of us can hear it click at our 
receiving stations and get an idea of what 
is happening in the atmosphere. 

An observer might record the area 
and movement of high 
voltage atmosphere by 
setting up numerous 
Loomis antennas, with 
clock operated spark 
gaps having differently 
timed interruptions, in a 
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large circle around him and his receiving 
apparatus. Weather scientists may find 
this suggestion useful. 

From observations made with this kind 
of an arrangement, it seems that some of 
the interference one hears on a broadcast 
receiver is probably due to the atmosphere 
charging insulated conductors to such a 
high voltage that the charge jumps over 
to earth in one spark which produces 
a click, or many sparks, that produce 
grinding, buzzing, or sizzling noises. The 
conductor in question might be a guy wire, 
fence wire, power wire, or something else. 
If electric power follows those pilot sparks 
to earth, you may hear an alternating 
current or commutator hum. Falling rain 
may contribute both voltage and moisture, 
causing a power circuit to leak over in- 
sulators. 

I am not an inveterate story reader, but 
so far as I know, fiction writers have 
overlooked the possibilities of the Loomis 
antenna. All their hero or heroine needs 
for wireless salvation are the right weather 
conditions, an elevated conductor and the 
radio code. The villain might even grab 
the conductor and get a static knock -out. 
Loomis was away ahead of his time. His 
patent was not only for communicating 
without wires, but for taking the electricity 
to do it with from the atmosphere. He 
apparently did not reason according to the 
radio theory, but the idea he patented 
certainly works that way. He wanted to 
make static send messages. He probably 
imagined wonderful possibilities "via 
static," but I daresay he didn't go so far as 

to imagine then that the new baby 
across the street was destined to 
make money from automobiles; move 
(he might even fly) to Southern 
California to a place called Los 
Angeles and there buy a winter home 

for a fabulous sum, 
retire and spend his 
time playing Mah 
Jongg or working 
cross word puzzles, 
and maybe even 
drinking home brew 
while listening to 
Washington j a z z 

delivered without 
"wires," in 1925. 

"HIGH POWERED" EQUIPh1ENI -IN 1903 
The ten -inch induction coil which was standard during the early years of wireless as the trans- 
mitter. Nothing was simpler than the circuit used. About twenty volts was supplied to the 
primary of the coil and some eighty or a hundred thousand volts were produced between the 
electrodes the operator is adjusting. Ships and shore stations alike used the coils and sharp 
tuning was unknown. Those were the days when no one knew exactly what wavelength he was 
using and didn't care. The few wavemeters in existence were objects of curiosity in almost 

inaccessible laboratories 
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A collection of modern tubes, nearly all of which are designed for the second audio stage where so much distortion due to overloading now occurs. 
The power tubes illustrated in this photograph are Western Electric 216A, Ux -I I2, UX-210, UX-120, UV -202, Cleartron, and Heliotron. The small 
"peanut" tube is the Western Electric "N" tube, and in the photograph are two tubes designed for resistance -coupled amplifiers, the Daven "Mu -2o" 

and the High Constron. Daven also makes a power tube known as the Daven "Mu -6." 

Tubes: Their Uses and Abuses 
How t® Use the Standard and the Latest Tubes t0 Attain High 
Quality in the ]E3adñ® Receiver- Some Little Known But Easily 
Applied Facts of Increasing Importance About Audio Amplification 

HE development of the vacuum tube 
has placed in the hands of engineers and 
scientists -and radio listeners -one of 
the most versatile and useful devices 

that has resulted from man's ingenuity. The 
applications of the vacuum tube device are so 
diverse and so important that it is indeed the 
modern "Aladdin's lamp." 

Vacuum tubes in the early days were not what 
they are to -day. Any one who remembers trying 
to hook up two of the old "tubular" tubes into 
a two -stage amplifier knows that. Amplifiers 
in those days were practically unknown. Tubes 
did nothing but oscillate, and quite often not 
much of that. All receiving was done by 
"beats." that is with the tube oscil- 
lating and the circuit tuned so that 
a slight difference of frequency ex- 
isted between the incoming signals 
and those generated in the tube it- 
self. Operators read the signals by 
these difference notes. 

Tubes were not pumped (as 
highly evacuated) as hard as they 
are to -day. No two were alike. 
Some had grids on the outside of 
the glass bulb. Often amateurs 
used a complicated system of per- 
manent magnets placed about the 
tube so that the electrons 
would be drawn from the filament 
at a faster pace. All in all, mod- 
ern radio listeners have a lot to 
be thankful for. 

Tubes to-day are fairly uniform. 

*0 

By KEITH HENNEY 
Director, "Radio Broadcast" Laboratory 

If you buy a 5 -volt tube you know that its char- 
acteristics will be such and such within fairly nar- 
row limits. This means that you can interchange 
tubes with out "spilling the beans." Some manu- 
facturers of tubes take particular precautions to 
have their tubes all alike and in RADIO BROAD- 
CAST Laboratory, a consignment of tubes from 
one manufacturer have been tested that were all 
alike -all twelve of them -and they were not 
specially picked, either. 

Tubes in radio communication serve several 
special purposes, but to the listener there 
are two services which are of paramount im- 
portance, detection and amplification. And like 
all delicate apparatus, there are certain con- 

ditions under which they must be operated to get 
best results. It is the purpose of this article 
to deal with those best operating conditions and 
to attempt to point out a few noteworthy ideas 
in the design of radio receiving equipment that 
utilizes vacuum tubes as the central piece of 
apparatus. 

HOW THE TUBE OPERATES 

IT IS not necessary for the reader to know 
much of the theory of vacuum tube operation. 

It is sufficient if he knows that within the glass 
tube there are three metallic elements, a filament 
which lights up when you turn on the A battery, 
a grid which acts as a controlling valve for the 

plate current which flows from the 
third element, the plate, around 
through the B battery and back 
to the filament. 

The filament emits electrons, 
according to the language of the 
physicist, but in ordinary terms, 
these building stones of all matter 
are actually boiled off the metallic 
filament when it is heated to a 
certain temperature. 

These electrons are negatively 
charged and move toward the 
positively charged plate with a 
certain velocity depending on 
various controlable factors. 

The grid is situated between the 
filament and the plate and is made 
of a mesh arrangement so that the 
electrons can go between its meshes 
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INCE the basic patents on the vacuum tube expired sonne months ago, there 
has been feverish activity among many manufacturers, and many new names 

have appeared on the market. The result is that a goodly number of experi- 
menters are a bit at sea; tubes with capabilities quite beyond any of the previous 
well known types are available and many fans are groping for real information 
about them. The far sigbted manufacturers who brought out the new tubes, the 
power type in especial, deserve much praise, for they have added infinitely to the 
acoustical refinement of radio. This article, we believe, contains some sug- 
gestions which will be highly valued by those experimenters who follow them. It 
is a plea, in short, for our audio amplifiers to be properly planned. By far the 
greatest number of radio experimenters use every tube they have in the con- 
ventional way: qo volts on the plate and the rated filament voltage. The author, 
who by the way, knows a great deal about high quality in audio circuits, shows 
bow the amplifier can be correctly planned -which appears almost to be a new 
idea. -THE EDITOR 
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on their way toward the plate. If the grid is 
negative it repels electrons and less plate current 
flows; if it is positive, it draws more electrons 
from the filament out into the space of the tube 
and the plate current increases. In this way 
the grid is essentially a controlling element. 

DETECTOR THEORY AND PRACTICE 

THE theory of detection is complicated and 
will not be described here. It is only neces- 

sary to say that 46 volts on the plate of the de- 
tector is about the correct value with modern 
highly pumped tubes; that the grid return should 
be connected to the positive side of the filament; 
that for grid condenser -leak detection, the proper 
values seem to be about .00025 mfd. capacity and 
two megohms, although other values may be 
used; that there is little use in using a C battery 
detector unless very powerful signals are to be 
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FIG. 2 
Signals from an antenna go through several 
electrical devices before they finally emerge 
from a loud speaker. This illustration shows 
the path of these signals. At the input and 
output of each amplifier the voltages and 
power levels differ, increasing as the signal 

approaches the loud speaker 

received, say in the second super -heterodyne de- 
tector. 

Often a detector that will not work on 45 or 
even 221 volts B battery will work very well 
indeed on 12 or thereabouts. If regeneration 
is not smooth, that is, if advancing the tickler, 
or the condenser in capacity feedback sys- 
tems, is accompanied with growls and low fre- 
quency clicking noises, the trouble lies in too 
much tickler, wrong grid leaks, or too much B 
battery. The tube should slide into operation 
without fuss, and if it does not, something is 
wrong. With low loss receivers, not much tickler 
is needed. The higher the resistance of the coil 
into which regeneration is being introduced, the 
more tickler will have to be used and the more 
erratic will be the operation. 

There is one point that may be mentioned 
here. It is a common statement that there is no 
necessity for low loss circuits in regenerative 
receivers since the addition of regeneration re- 
duces the resistance of the circuit. Regeneration 
does reduce the effective resistance, making 
tuning sharper, and receiving more selective. 
If the receiver suddenly begins to oscillate after 
the regeneration has been set say when a crash 
of static comes along, or some loud signal, the 

0125 Volts 0.375 Volts 3 Volts 9 Volts 

operator can look for a high 
resistance circuit in which the 
tuning is broad until much 
regeneration is added. Then 
it is time to read up on low 
loss circuits. 

The use of low resistance 
grid leaks, say one half 
megohm, will improve the 
quality of music received but 
on the other hand, low valued 
grid leaks will cause some loss 
in volume -which may be 
made up in the audio amplifier. 

Various methods of obtain- 
ing regeneration in a detector 
circuit have been described 
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FIG. 5 

Transformers are used to "match" impedances. In the case 
shown here, for maximum transfer of power from tube to load, 

the turns ratio of the transformer N 
must be 1?D 

ZL 

(see RADIO BROADCAST for 
October) and all produce the same results. In- 
creased signal strength, increased selectivity, 
and, if it is pushed too far, decreased quality. 

AMPLIFIERS: RADIO AND AUDIO 

THERE 
is little that one can do to a detector 

tube or detector circuit beyond what has 
been mentioned above. When it comes to 
amplifiers, however, there is much to be said, 
and many false notions to be discussed. 

There are two kinds of amplifiers in the usual 
radio receiver, those which are working at very 
high frequencies, and those which work at low 
audible frequencies, and there is a league and a 

half of distance between them. 
In the first place there are two things to con- 

sider, voltage, and power amplification. These 
are two different things, and until quite recently 
little attention has been paid to the difference 
between them. Now that we have semi -power 
tubes appearing on the market from several tube 
manufacturers, we shall be able to plan our 
amplifiers with a little more engineering and a 

little less guess work. 
Fig. 2 is a diagrammatic method of showing a 

receiver with its component parts. We shall 
begin at the loud speaker and work up toward the 
antenna circuit. 

The speaker requires power -and there is a 
certain amount of power that is required by 
every good one to give a good, well- behaved 
sound. For example, the Western Electric 
216 -A tube, which until recently was the only 
semi -power tube available, has an output of .06 
watts under the proper operating conditions, and 
if this is placed upon a good speaker, plenty of 
volume will result. Such volume will not be 
sufficient for a large auditorium, it will not be 
heard a mile or so up the street, nor will it drive 
any one out of the house -but who nowadays 
wants such volume? 

Let us say, then, that a good signal requires .06 
watts and since this figure represents power, the 
last tube in the receiver should supply power. 
Now there is an expression, due to Van Der Bijl, 

which amplifier designers seem 
to have overlooked, that says 
that the power output of any 
tube will be as follows. 

(mu X input voltage)2 

FIG. 3 
A two -stage audio amplifier and the voltages that must appear 
at various points along the circuit if the full output of the last 
tube is to be delivered to the loud speaker. If lower voltages 
are delivered the volume will be "down." If more than nine 
volts peak are applied to the grid of the last tube, overloading 
will occur and a cone type loud speaker will, in popular par- 

lance sound, "awful" 

power 
8 X plate impedance 

Now, using this formula, let 
us figure out the maximum 
power obtainable from several 
tubes under the usual operat- 
ing conditions, namely, 90 volts 
B battery, minus 4.5 volts C 
battery, and assuming that the 
input voltage peak is just equal 
to the C battery voltage. In 
other words we are working 

the tube up to the limit of distortionless am- 
plification. 

Under these conditions the following table 
gives the power obtainable, 

3 -VOLT TUBE 5 -VOLT TUBE UX 112 
.0066 .0135 .0184 

Thus it is seen that none of the tubes ordinarily 
used will give sufficient output to operate a loud 
speaker at the desired level of .06 watts. 

The following table gives the powers obtain- 
able from tubes under conditions of greater 
input and plate voltages. 

B -VOLTS 
90 
90 

135 
157.5 

INPUT 
4.5 
6.o 
9. 

10.5 

5 -VOLT 
.0135 

.058 

UX 112 

.0328 

.118 

.185 

216-A 

.059 

From this table it may be seen that sufficient 
power is not obtainable for satisfactory reception 
with a 5 -volt tube until 135 volts are used on the 
plate and until 9 volts are placed upon the input 
to the last tube. Under the same conditions, the 
newer 5 -volt, one -half ampere filament tubes, 
such as the ux -I 12, and similar tubes for the 
same purpose, will deliver nearly twice as much 
power as is actually needed, and with 1 57.5 volts 
on the plate and 10.5 volts C bias will have an 
output that is still more favorable. 

These figures mean that it will not be neces- 
sary to crank up a receiver to the top notch to 
hear the average level of an orchestra; and to 
endure distortion, or to turn down the set when 
a player bangs down on his kettle drums un- 
expectedly, or when the orchestra rises to a 
maximum output level. 

In other words, a receiver properly operated 
with one of these semi -power tubes in the last 

Load 

FIG. 4 
The last tube in a receiver must deliver power 
to the load which is usually a loud speaker. If 
the impedances of the tube, 4. and the load, ZL 

are alike, maximum power will be delivered 

stage may always be somewhere short of the 
overloading point, and the range in volume, with- 
out the distortion due to overloading, will be 
much greater. For practically the first time in 
radio broadcasting reception it is possible to 
avoid overloading distortion without going to the 
bother of installing power tubes and high voltage 
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TABLE I 

TUBE 

= WD-11 

UV-199 

° UV-201-A 
UX-1 12 

USE 

j Amplifier 
1 Detector 
f Amplifier 
1 Detector 

Amplifier 
Detector 
Amplifier 

PLATE VOLTS 

90 

90 

90 
135 
90 

112.5 
135 
157.5 

UX-120 Amplifier 135 
216 -A Amplifier 135 
UX-210 Amplifier 90 

135 
157.5 
250 
350 
425 

Daven MU-6 f Amplifier 120 
Cleartron 1 Amplifier 120 7.5 
Goldentone Amplifier 120 

1u 

7.5 
MnwnlnMIü01u ®nmIRdlluWY11111Ill unnIn lmn lnl-. hnNI1IRm11 mYIUlnulununIY0o1.1111111 MIIYNUOa - Y1IuIU 

GRID VOLTS PLATE RES. 
POWER OUTPUT 

WATTS 

4.5 14000 .0097 

4.5 15000 .0066 

4.5 12000 .0135 
9.0 110oo .058 
6.o 8800 .033 
7.5 8400 054 
9.0 5500 .t18 

10.5 4800 .185 
22.5 6600 .1o1 
9 6000 .059 
4.5 9700 O15 
9 8000 .071 

10.5 7400 .105 
18 5600 .41 
27 5100 1.o8 
35 5000 1.84 
7.5 I 6too .0625 

626o .0312 
i 5570 I .058 

.nm+nnnunmlullun.Nmm.mm.ulwmulmnwlunnlullmmmnulmunmmlmnmluuw nnl14 

B batteries. Tube builders who have had the 
initiative to bring out these new tubes deserve a 
large vote of thanks from the part of the radio 
public that really enjoys high quality. 

In Fig. 3 is the conventional two -stage audio 
amplifier with the voltages marked as they 
appear at various points, considering that 9 volts 
at least are to be used as a C bias on the last tube, 
and that transformers of 3 to I ratio are used, 
and that the amplification factor, "Mu", of each 
tube is 8. I t is seen that .125 volts must appear 
across the primary of the first audio frequency 
transformer, this must be the output voltage of 
the detector. 

At the present time, nearly everybody has his 
receiver too near the point where the C battery 
voltage on the last amplifier is exceeded by strong 
signals. On a cone speaker this is signalized by 
a peculiar rasping, scraping, or rattling, and the 
user of the speaker believes the fault lies there 
when the trouble really exists in his amplifier. 
No loud speaker can be operated at sufficient 
volume from a 3 -volt tube without overloading. 
This fact cannot be avoided. 

One method of avoiding the semi -power tube 
problem is to use two 5 -volt tubes in parallel 
in the last audio amplifier, that is, with their 
grids and plates connected together. From the 
above formula, the resultant output power with 
negative 4.5 volts on the grid and 90 volts on the 
plate is .027 watts and with 135 volts B battery 
and 9 volts C battery, the result is .117 watts. 
In other words, a single ox-112 will equal two 5- 
volt tubes in parallel. 

All of these figures assume that the detector is 
turning out .125 volts -and if it does not, of 
course the C volts assumed above will not be 
available, and the power output will drop. 

IMPEDANCE CONSIDERATIONS 

THERE are other considerations in the audio 
amplifier end of a receiver that are im- 

portant. One is the impedances of the loud 
speakers used with respect to the plate im- 
pedances of the tubes used. The layman need 
not know what these terms mean, but it is not 
difficult for him to see their importance. Fig. 4 
represents a tube working into a load of some 
sort, say a loud speaker. Now it is an axiom 
among electrical power workers that any device 
will put the maximum power into a load when 
the impedances of the two are alike. When 
these impedances differ, the power drops. 

Now, the impedance of a tube varies with the 
B battery applied, dropping as the battery volt- 
age increases. The impedance of a loud speaker 
is under control of the designer, he can make it 
have, at a given frequency, practically any 
desired impedance. Therefore, let him design 
it so that the impedance of the 
speaker and that of the tube are 
alike, or as an engineer would say, 
let them "match" the impedances. 
This sounds easy but it is not. 

The difficulty lies in the fact 
that the impedance of the loud 
speaker differs with each fre- 
quency, so that the designer 

must pick out some particular frequency and 
match his impedances there. 

Suppose that a manufacturer desires to place 
on the market a very high grade loud speaking 
device. He makes a number of experimental 
models and finally finds one that seems to be 
worth producing. He measures its impedance 
at various frequencies, finding that at low fre- 
quencies it has a low impedance and at high 
frequencies it becomes very high in impedance. 

Then he selects a number of people to listen 
to the device, people who know music and who 
have a feeling for tone value. He starts at the 
low frequencies, matches his speaker to the tube 
impedance at say 200 cycles by means of trans- 
formers, as in Fig. 5. Then he matches the 
impedances at higher frequencies, and asks his 
audience to say which of the many impedance 
matches seems the best. 

Perhaps they decide upon a certain impedance, 
knowing that the answer must be a com- 
promise, for if the device is matched at too 
cycles the tube will transmit to the speaker a 
maximum of power at too cycles but very little 
at to,000 cycles, and vice versa. 

For example, the nominal impedance of the 
540 -AW Western Electric speaker happens to be 
in the neighborhood of 4000 ohms, and for the 
best transfer of power from tube to cone, the 
output impedance of the tube should be about 
4000 ohms. Thus the ox-112 tube with 157.5 
volts on the plate has an impedance of 4800 
ohms, a good impedance match, while a ov -199 
tube with 90 volts on the plate has an impedance 
of t5,000 ohms, a terrible match -all of the low 
frequencies would be lost no matter how good 
the transformers are. 

From the standpoint of quality then, tubes 
should be worked below the overloading point, 
that is below the place where the available C 
battery voltages are exceeded, the loud speaker 
should have the same nominal impedance as 
the power tube, and the output tube should have 
sufficient power output to actuate the speaker 

FIG. 6 
As shown in the table of tube characteristics in this article, one Ux -112 will have approximately the same output as two UV-201 -A tubes in parallel. 
In receiving sets such as the Freed -Eisemann illustrated here power tubes may be used in place of the two parallel tubes ordinarily used, 
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FIG. 7 
Curves showing the relation between grid volts and plate current of three 
power tubes. These curves were made at a plate voltage of 12o, and 
show that a C bias of about 7á could be used on the Daven Mu-6 and 
the 216-A while for the Cleartron, and the ux -I 12, a bias of about 

6 would be required at 120 volts of B battery 

without forcing. Goodness knows what the 
impedance of loud speakers now on the market 
may be. There is no standard, for there has 
been no standard in tubes. Many people try 
to work cone type speakers on 3 -volt tubes, and 
it cannot successfully be done without some dis- 
tortion. Manufacturers of speakers should set 
upon some value of nominal impedance, say 
5000 ohms and stick to it. Otherwise some care- 
ful designer should bring out an output trans- 
former which will connect a high impedance loud 
speaker with a low impedance tube, and a low 
impedance speaker with a high impedance tube. 

At the present time, the best combination 
for a transformer -coupled amplifier seems 
to be a standard 3- or 5 -volt tube for the 
first audio amplifier, and a semi -power tube 
in the last amplifier. Since the amplification 
of 5 -volt tubes is considerably above that of 
dry cell tubes, those who wish the best in quality 
and volume should use the larger tubes. As a 
final tube, the Ux -II2, the 216 -A, the Daven 
MU-6, the Cleartron semi -power tube, the 
Heliotron power tube -all are excellent choices 
for that last audio stage. And of course for good 
quality, good transformers must be used. 

TRANSFORMER RATIOS 

THERE are several strange ideas prevalent 
regarding the ratios of transformers. There 

is no reason why good transformers must be 
low ratio affairs. In fact one of the best trans- 
formers on the market has a comparatively high 
ratio and for several years before the present 
broadcasting era, the telephone industry had a 
high ratio transformer with an essentially flat 
characteristic. 

The difficulty is expense, and until people will 
pay for high ratio, thigh quality transformers 
they will have to be content with low ratio 
high quality ones. 

With regard to the overloading of tubes, there 
is no difference whether a high ratio transformer 
comes before a low ratio instrument or not. It 
is overall amplification that causes overloading, 
and it is seldom indeed that the first audio 

amplifier overloads. 
From the standpoint of 
quality , however, the 
prevailing system of 
having high ratio trans- 
formers first and low 
ratios second is wrong. 
High ratio transformers 
will probably have a 
lower primary imped- 
ance than will low ratio 
instruments. A detec- 
tor has a high plate 
impedance while an am- 
plifying tube has a much 
lower impedance. If 
these impedances are to 
be matched at all, the 
higher impedance trans- 
former (low ratio) should 
come next to the de- 
tector. 

RADIO- FREQUENCY AM- 
PLIFIERS 

IT 
IS probable that the 

standard practice of 
using go volts B bat- 
tery and negative 4.5 
volts C battery is about 
correct for radio fre- 
quency amplifiers. It 
is true that somewhat 
gr ea t e r amplification 
will result from the use 

of higher plate voltages, but at the same time it 
is more difficult to control such an amplifier. 
As a matter of fact, a five -tube set, with two 
stages of radio-frequency amplification which are 
working properly will have all the voltage 
amplification that can be handled. If a potentio- 
meter controlled amplifier is used, and many of 
the tuned "r. f." sets use this means of stabiliz- 
ing, a large B battery current will be drawn when 
the potentiometer is swung to the positive side. 
There is no remedy for this, since such sets cannot 
under existing patent arrangements use C 
batteries and cannot be neutralized. 

RESISTANCE- COUPLED AMPLIFIERS 

AS LONG as radio constructors were limited 
to the usual 3- and 5 -volt tubes, resistance - 

and impedance -coupled amplifiers were not to 
be advised. Due to the high resistances used as 
coupling devices, the voltage actually on the 
plates of tubes is very low, and no amplifier tube 
will work satisfactorily unless a certain voltage is 
maintained on the plate. This meant that at least 
double the ordinary B voltages must be used. 

High "Mu" tubes, however, are a distinct 
boon to resistance -and impedance -coupled ampli- 
fiers. Curves taken by Mr. G. H. Browning 
are illustrative of the effect of using these new 
tubes and may be seen in his article on the 
Browning -Drake receiver in this number of 
RADIO BROADCAST. 

Owing to the very high plate impedance of 
these tubes, they will not act as power amplifiers 
at all, and in the third stage of a resistance- or 
impedance -coupled audio amplifier a semi -power 
tube should be used. To get the same amplifi- 
cation -and the same power into a speaker - 
from such an amplifier as is obtainable from a 
good two -stage transformer -coupled amplifier, at 
least three stages must be used, the last of which 
should be a semi -power tube as indicated before. 

Unless large capacities are used as the coupling 
units, at least o.i -mfd., the low frequencies will 
be dropped out and the user is no better off than 
if he had used transformers. 

Two "high Mu" tubes have come to the 
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Laboratory of RADIO BROADCAST which may be 
recommended. These are made by Daven and 
by Cleartron. The former are known as "Mu- 
20" tubes and the latter as the "High Constron." 
Both have an amplification constant of 20, have 
proven to be very uniform, and have a plate 
impedance at yo volts B of about 3o,000 ohms. 
Daven tubes are designed to operate on 6 volts 
without the use of rheostats. Since storage 
batteries retain their voltage output until nearly 
discharged, the full 6 volts is obtainable. 

These high impedance tubes cannot be used, 
with profit, in a radio frequency stage of present 
receivers. Their field is in the usage discussed 
above, and Mr. Browning's curves show con- 
clusively that they are of great value in this 
connection. 

OTHER POWER TUBES 

HE Ux -I20, a dry cell tube to be used to feed 
into loud speakers, has an amplification 

factor of 3.3, a plate impedance of 6600 ohms, 
and should be used with a plate voltage of 135 
and a negative C bias of 221 volts. The power 
output under these conditions should be .I watt 
which is sufficient for high quality high volume 
operation, but owing to the curved characteristic 
of this tube it is doubtful of this power output 
may be approached. This will be an excellent 
tube for use in super- heterodynes which at 
present use the ordinary 3 -volt tube which has 
not the output required. 

The Ux -210 tube is essentially a power tube 
and should be operated from a source of alter- 
nating current by means of a step down trans- 
former, as was described in November RADIO 
BROADCAST by James Millen. Only where 
considerable power is desired should this tube 
be necessary. In the Laboratory it has proved 
to be an excellent transmitting tube, and more 
than 3o watts have been applied to it without 
difficulty. 

At the present time, the proper arrangement 
of tubes in a five -tube set seems to be as follows, 
3- or 5 -volt tubes for everything but the last 
where a Ux -120, a Ux -112, Daven MU -6, Clear - 
tron 112, Heliotron power tube, WE 216 -A, Sea- 
gull type P, or Goldentone, should be used. 
If more power is desired, two tubes may be 
used in parallel, two may be used in a push - 
pull arrangement, or the UX-2 lo type may be 
used. 

In a future article the new Radio Coporation 
ballast and rectifying tubes will be described. 

The data given in the table in this article must 
not be misunderstood. It gives the maximum 
undistorted power in watts that certain tubes 
will deliver under certain conditions, those con- 
ditions having to do with the plate voltage used 
and the variation in grid volts being applied to 
the tube. If these grid volts are not applied, 
less power will be delivered. 

For instance, there is an idea prevalent, since 
the appearance of semi -power tubes, that the 
substitution of such tubes for standard 3- or 
5 -volt tubes will result in a marvelous increase 
in volume. Such is not the case although some 
increase will be noted due to the lower output 
impedance of these tubes over these in standard 
use. Under the same operating conditions, a 
standard tube and a semi -power tube will de- 
liver about the same power. The great advan- 
tage of the newer type of tube is that it will 
handle more power, that is, a greater input volt- 
age and corresponding greater output, than the 
3- or 5 -volt type. In other words, the substitu- 
tion of a 112 type or 210 type tube will enable 
the user to use greater voltage amplification up 
to the last stage and by the proper use of C, and 
B batteries, distortion due to overloading will 
be less likely to result. 



THE MA CH OF RADIO 
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Past President, Institute of Radio Engineers 

What Is the Matter With the Naval Radio Service? 
ONLY a short time ago radio had 

one of the best opportunities 
in its history to prove its worth 
to the mariner in distress -and 
failed. It is not in a spirit of 

cynical criticism that we bring up this in- 
cident but rather with the purpose of in- 
quiring whether something cannot be done 
to prevent similar occurrences in the 
future. 

The whole country was enthusiastic 
several months ago over the idea of our 
naval aviators hopping from California 
to Hawaii. Three of the planes were to 
go, but due to mishaps only one made a 
serious attempt at the long flight. This 
trip had been planned very carefully and it 
seemed as if nothing could happen to pre- 
vent the goal being reached. Destroyers 
were used to mai k the course and were 
ready to render assistance should the 
planes come to grief; every two hundred 
miles along the two -thousand mile course 
a destroyer or a supply ship was stationed 
to give the planes the proper direction and 
to record their progress. 

The radio equipment of these planes 
was supposed to be of the very best. With 
a sending radius assumed to be in the 
hundreds of miles, and reliability of opera- 
tion never before attained (as the descrip- 
tion of the radio outfits specified), it was 

confidently assumed that the operators of 
these seaplanes couldn't help knowing ex- 
actly where they were, and could keep in 
constant communication with the marking 
vessels. The radio signals were to be used 
for compass bearings as is the case every 
day with hundreds of ocean -going ships, 
and altogether the planes were considered 
as safe as though they were close to their 
own home port. 

One of the planes had mishaps and had 
to give up the trip after covering a short 
distance, another never even started. The 
third flying boat however, PN -9 No. 1, 

in charge of Commander Rodgers, got well 
away and picked up the first of the mark- 
ing ships almost on schedule. The wind 
was not quite as favorable as had been 
hoped, so that the speed was considerably 
less than that reckoned on. Thus the 
gasoline supply was not quite sufficient 
to cover the two thousand miles and Com- 
mander Rodgers decided to come down 
near the Aroostook, two hundred miles 
from the end of his trip, to renew his gaso- 
line supply. 

And now, probably the only time during 
his trip that the radio channel was really 
needed, it failed. The radio compass 
bearings should have enabled the PN -9 
No. i to proceed at once to her supply ship, 
but the plane missed her completely. The 

compass bearings indicating that the PN -9 
No. I was south of the Aroostook, her 
commander flew north until his gasoline 
supply gave out and he had to drop to 
the ocean. The plane's position was then 
calculated by her commander as fifty 
miles north of the Aroostook. 

Having thus failed in its important work 
of keeping the plane on her course, the 
Naval radio now scored an even worse 
failure. With no gasoline to run her en- 
gines, the only thing the Commander of 
PN -9 No. I could logically do was to call 
for help and supplies. It is exactly in 
emergencies of this kind that radio is sup- 
posed to be the mariner's most useful 
agency, but this failure was nothing short 
of dismal. Only fifty miles from the wait- 
ing patrol ship, the PN -9 No. i was for 
some inexplicable reason helpless as far 
as radio communication was concerned. 
And to add, to its ignominious failure, 
radio served to agonize the souls of the 
crew by letting them hear all of the radio 
messages with which the air was filled. 
Gradually, their receiving set told them, 
the searchers were giving up hope of finding 
them; each succeeding day their would -be 
rescuers were becoming more discouraged 
and evidently soon would give up the 
search. And all this time their rescuers 
were only a couple of hundred miles away! 
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There is no good reason why a 
single circuit regenerating receiver 
could not have been used as a trans- 
mitter for the short distance to be 
covered, if no other means were at hand. 
But why wasn't there a transmitter which 
would work if the plane was forced down? 
According to the plane's commander, a per- 
fect landing on the ocean was made and 
nothing happened to interfere with the 
radio apparatus performing as it was in- 
tended to do. Why didn't it perform? 
Was there no emergency apparatus able to 
operate if the plane was forced down? 

RADIO PICTURES OF THE CALIFORNIA - 
HONOLULU AIR FLIGHT 

Sent from Honolulu to New York on Sunday, September 
'3, by the Ranger photoradiogram system. The dis- 
tance is 5116 miles. Left: Commander John Rodgers 
of the PN -9 No.1 as he looked when he landed at 
Liuhui, Kauai Island, after his rescue from the disabled 
plane shown in the view above. The ship was adrift 
for nine days, owingtofailureof radio compass bearings 
when the sh`p was only about 200 miles from her goal. 
When she landed on the sea, there was no emergency 
transmitter to signal the rescue vessels. The operator 
of the plane was forced to hear all the conversations 

relating to the rescue work 

Favorable weather and fortunate winds 
enabled these trans -air travellers finally to 
reach land after nine days of hazardous 
drifting in their tiny craft. And with that 
loyalty to the service which the Navy 
officer feels to be his first duty, Commander 
Rodgers stated that "there was no failure 
of material at any time in the air or the 
water." 

We are not under the restraint that 

Commander Rodgers is, and we can say 
frankly that there was a failure, one of the 
worst that radio has scored. Some ex- 
planation should be forthcoming from those 
responsible in the Naval Radio Service 
for this blot on their reputation. 

It transpired in the hearing which fol- 
lowed the disaster several years ago, when 
six Naval destroyers were wrecked off Point 
Arguello, that the compass bearings given 
to the leading destroyer by the Naval 
radio station were incorrect. The radio. 
weather intelligence furnished the Shenan- 
doah on her recent disastrous trip was 
incomplete or entirely lacking -to which 
one might lay a large share of the blame 
for the failure of her navigating officers. 
to avoid the storm which destroyed the 
ship. Listeners who have heard the way 
in which sos traffic has been handled re- 
cently around the New York territory 
have observed that the Naval stations have 
handled that traffic in a singularly inexpert 
fashion. Taken all in all, there are un- 
mistakable signs that there is something 
radically wrong with the Naval Radio 
Service. Who is to blame? 

National Association of Broad- 
casters 

ÁTHOUGH 
the average broadcast 

listener probably knows nothing 
about it, their purveyors of enter- 

tainment have been organized for some 
time. The National Association of Broad- 

THE NEW MARCONI DIRECTIONAL BEAM STATION AT DORCHESTER 

About i2o miles from London. This is a new and exclusive photograph published for the first time in the United States. The picture shows five of the 
masts which are 277 feet high, and 75o feet apart. The masts are at right angles to the direction in which communication is to be established. The 
cross arm at the top is ço feet across. The antenna wires, which are not yet in place, will be attached to triatics at one end of the cross arm and the 
reflector wires to the other. The distance between the antenna wires, reflector wires, and the number and distance apart of the separate wires making 
the antenna and reflector will depend on the transmitting frequency used. The installation shown is expected to communicate with New York. Others 
oow in process of construction and test will connect England with Australia and the Dominions. On a recent four -day test, Senator Marconi announced 

that he had been in uninterrupted communication with Australia, using the beam system 
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Be It Resolved that, it is the sense of this meeting that 
any agency of program censorship other than public 
opinion is not necessary and would be detrimental to 
the advancement of the art." 

More Information on Super Power 

S THE first experiments on higher broadcasting 
power continue, the public is beginning to see that 
those engineers who advised caution in drawing 

conclusions as to what effect this increased power would 
have were wise. Many were the broadcast listeners who 
said 5o kw. for one station would blanket all that part 

DETAILS OF THE RADIO " BEAM" LIGHTHOUSE AT 
SOUTH FORELAND, ENGLAND 

Senator Marconi recently conducted tests with this installa- 
tion from his yacht Electra. The beam flashes signals ac- 
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casters had its annual meeting this month 
and its transactions are indirectly of in- 
terest to us all. The object of the society 
is to promote generally the welfare of our 
broadcasting stations through various co- 
operative arrangements. 

It was started by a small but active 
group in the Middle West, with the able 
Mr. Paul B. Klugh as Executive Chairman. 
Its activities proved so worth while that 
the membership rapidly increased and now 
it bids fair to justify its name. 

Among the members elected at this meet- 
ing was WEAF, representing the American 
Telephone and Telegraph Company. When 
this company goes into an association of 
this kind it is undoubtedly a sign of its 
promised or accomplished success. 

The question of broadcasting copy- 
righted material has been more troublesome 
to the National Association of Broadcast- 
ers than any other problem in their opera- 
tions. At first the organization was averse 
to paying royalties for the privilege of 
putting music and songs on the air (the 
copyright law, of course, contains no pro- 

cording to a schedule from all points of the compass. The 
loud speaker announced a letter at intervals, and the position 
of the ship was determined according to :the letter heard. By 
means of a chart, it was possible to tell just where the ship was. 
The frequency was 49,970 kc. (6 meters). The heading for 
this department this month shows the lighthouse and the re- 
volving antenna and this view shows the details of the antenna 

viso for such an exigency). Now this 
association has changed its point of 
view. Among other resolutions passed was 
one which would put the broadcasting of 
copyrighted material on the same basis 
as the mechanical reproduction of such 
pieces (by player piano and phonograph) 
in so far as royalties are concerned. 

Another matter which received consider- 
ation was that of the method of introducing 
the paid features of the program. One of 
our congressmen has advocated the com- 
plete separation of paid channels from the 
others. That attitude seems unnecessary 
and inadvisable. The broadcasters took this 
view of the matter and decided that paid 
programs could be "gently" introduced. 

On the question of censorship, the society 
declares that "Whereas it is universally 
agreed that the success of radio broad- 
casting is founded upon the maintenance 
of public good will and that no broadcast- 
ing station can operate successfully without 
an appreciative audience, and Whereas the 
public is quick to express its approval or 
disapproval of broadcast programs 

of the broadcast range, that it would be 
impossible to receive other stations which 
sent signals of anywhere near the same 
frequency. Some months ago we got sev- 
eral petitions (with requests to sign) directed 
to Mr. Hoover, requesting that he prohibit 
broadcasting stations using a greater power 
than 5 kw. The petitions stated what 
troubles were to be encountered if the 
Department did not block this anticipated 
move by the "Trusts." 

Schenectady has carried on many tests 
with a 5o kw. outfit, and at the time this 
is written, very few complaints have been 
received. Many replies have been re- 
ceived to questionnaires sent out, and they 
are still being classified and compiled. 
I t is interesting to note that the public 
must be depended upon to answer the 
question as to how much power the broad- 
casting agencies should use. All question- 
naires received should be carefully an- 
swered, for it is the facts in the compila- 
tion of these answers that Mr. Hoover will 
depend on to determine his future policy 
regarding high power stations. 
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Although many of the letters received 
by WGY are contradictory, the average 
listener seems to think that a 5o kw. signal 
is two or three times as loud as a 21 
kw. signal. In the recent tests, the two 
powers were alternated so that repeated 
comparisons could be made and but few 
of the reports say that one signal is more 
than ten times as strong as another. As 
a matter of fact, theory would indicate 
that the 5o kw. signal is twenty times as 
strong as a 22 kw. signal, yet most of the 
listeners say it is about twice as strong. 
Probably the signal is actually twenty 
times as strong and the factor ten by which 
the average listener misses the truth is 
due to his lack of skill in comparing noises 
of different strengths. 

The unexpected absence of complaint 
regarding interference by the high power 
channel has encouraged the General Elec- 
tric engineers to continue their tests and 
the Department of Commerce has given 
WGY permission to use 5o kw. regularly on 
Saturday and Sunday evenings. If this 
much power is found to give to the broad- 
cast listeners more trouble than benefit 
it will be discontinued, but it is almost sure 
that such will not be the case. A few 
listeners near the station who want to hear 
other stations thousands of miles away, 
whose frequency is nearly the same as 
Schenectady's, will of course report inter- 
ference. This can be predicted without any 
further tests. But as radio broadcasting de- 
velops the complaints of the distance hound 
will fall upon less sympathetic ears. High 
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quality reception for the most listeners is 
what radio must eventually supply and 
increased power, properly controlled, will 
help in the solution of this problem. 

Canada as Our Instructor 

WE MUST congratulate our Cana- 
dian friends on the way their gov- 
ernmental radio activities are 

conducted. It has been noted before in 
these columns that many radio questions 
were tackled in an intelligent and reason- 
able manner by our northern neighbors, 
even though some of their procedure (such 
as the licensing of receiving sets at one 
dollar a year) may not meet with our 
approval. 

There has just come to hand a pamphlet 
put out by the Radio Branch, Department 
of Marine and Fisheries, Ottawa, which 
takes up the question of regenerative re- 
ceivers. It is a circular letter addressed 
to all broadcast listeners and is written in 
a manner which will appeal to the average 
non -technical man. The letter starts with 
the paragraph "When using a receiver of 
the regenerative type for the reception of 
radio telephone programs, please avoid in- 
creasing regeneration to the point at which 
the receiver begins to oscillate, otherwise 
you will cause interference with neighbor- 
ing receiving equipment." Are you doing 
your best to observe this? 

The letter then proceeds to give an 
elementary, but clear and correct analysis 
of what regeneration is and why it causes 

interference, ending 
with easily followed 
instructions as to how 
to avoid spoiling 
neighbors' reception. 
With the govern- 
ment list of listeners 
available, as a result 
of the licensing fea- 
ture of radio recep- 
tion in Canada, this 
circular should reach 
the owners of nearly 
all the radio sets in 
that country and 
should do a deal of 
good. 

HOW THE CANADIAN RADIO SERVICE HELPS THE LISTENER 

The "Inductive Interference" car maintained by the Radio Service of 
the Canadian Government. The annual license fee of one dollar, paid by 
every Canadian listener is used to maintain a corps of inspectors. A 
specially trained "induction squad" operates with this car to locate 
interference hard to detect by the ordinary methods. The car is especi- 
ally made for this purpose, with a body of insulating material and care- 
fully screened ignition system. Two special super -heterodynes, several 
portable receivers, a sledge hammer, condensers, and chokes form the 
equipment of th. trouble car. The chokes and condensers are applied to 
cure trouble when found. The sledge hammer is often used to tap 
electric light poles in a suspected territory, and the trouble is quickly 

located by a listening inspector 

DECEMBER, 1925 

The Facts About the Farmer and 
Radio 

THE benefits which radio confers 
on the farmer have been repre- 
sented to him repeatedly, but it is 

a fact that no one has really known whether 
the average farmer profited by broadcast- 
ing or not. A recent survey by the De- 
partment of Agriculture among the coun- 
try's farms yields the information that 
there are 553,003 sets on farms, not as 
many as we had expected. This repre- 
sents only 8.1 per cent. of the country's 
farms, so there is still a large virgin market 
for the active radio manufacturer. 

A questionnaire was sent out and the 
returns for the State of Pennsylvania 
have been sent us by Mr. George F. 
Johnson of the Department of Agriculture 
at Harrisburg. Of 343 answers received, 
two thirds used tube sets with loud speak- 
ers. To the question "Have market re- 
ports ever made or saved you money ?" 
exactly half answered "Yes." and half 
"No." We hasten to encourage the pro- 
moter of "radio for farmers" after this 
answer, because while it looks at first as 
though radio was not functioning very well 
here; that is really not the significance of 
the return. That fifty per cent. of the 
farmers saved money from the information 
conveyed over the radio channel is in- 
controvertible evidence of its utility. 

The Month in Radio 
FAR 1=11110=3.1,111M 

E 
NGLISH employment agencies are 
finding that domestic help appre- 
ciates radio possibly even more 

than does the mistress of the house. Bast- 
ing the roast beef in tune with the wedding 
marches, or washing dishes to the time of 
modern jazz proves to be so appealing that 
the agencies are said to be actually classify- 
ing the vacant positions as radio and non - 
radio, much to the detriment of the latter. 

THE first attempts experimentally to 
determine the proper allocation of 

frequencies to the various European sta- 
tions resulted in ethereal pandemonium, 
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C Harris & Ewing 

SENATOR C. C. DILL 
s..-......Washington; United States Senator 

for Washington 

"The organization of a Government Con:- 
mission on Communications to ad for the 
telephone, telegrapb. and radio, such as bas 
been proposed. would probably end in disaster 
for broadcasting. It would be the beginning 
of the end of freedom of action in the radio 
business. 1 also wish to emphasize the neces- 
sity of immediate action on the part of the 
United States Supreme Court to arrive at a 
decision regarding the broadcasting of copy- 
righted musical numbers. If it is decided 
that such broadcasting is done for profit. 
and therefore a fee is due to the publishers of 
the music, I Intend to introduce a bill to 
regulate the payments, so that radio broad- 
casting will not be at the mercy of any one 

group of men." 
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according to a dispatch from London. 
About sixty stations going at once in an 
expanse of territory perhaps less than a 
quarter the area of our country proved too 
much. The interference was truly inter- 
national. Newcastle, England, heterodyn- 
ing with Gratz, Austria, and Norway sta- 
tions beating with some in England, Ger-. 
many and France, show us what a difficult 
question the Europeans have compared to 
ours. The radiophone center in Geneva 
was notified of all the interference and in 
the next test period changes will be made 
to keep the interfering stations farther 
apart in frequency. 

HE research laboratory of the West- 
inghouse Company announces that the 

metal, thorium, is now available in such 
quantities that the filaments of vacuum 
tubes may be made of pure thorium instead 
of thoriated tungsten as is now the practise. 
The present tubes have a layer of thorium 
on the surface of tungsten filament, the 
layer being only about one atom deep. 
I f the filament is improperly used, this 
thin layer of thorium disappears and the 
electron emission practically stops, the 
tube is useless. By considerably overheat- 
ing the filament, without B batteries, a new 
layer of thorium will appear, this new 

thorium diffusing to the surface from in- 
side the filament. 

Now, it is announced, solid thorium fila- 
ments will soon be available. This is a real 
advance because the possibility of the dis- 
appearance of the thorium atom -deep 
layer no longer threatens. The new tubes 
will very likely have much longer life than 
the present .)nes and not be so sensitive to 
improper adjustments. 

ARECENT discussion in the semi - 
popular press, having to do with the 

use of super -power, ventured the statement 
that if a 5 kw. station was audible on a 
crystal set at twenty -five miles distance, 
the 5o kw. station would be audible on the 
same crystal set for a distance of "several 
hundred miles." I t seems that if we 
interpret "several hundred" as five hun- 
dred miles, the power of the 5 kw. station 
would have to be increased to at least 25o 
kw. to increase the crystal set range as 
much as the writer suggested -and then 
it would probably fall short. Schenectady's 
tests should soon give us some reliable 
information on this point. 

ACCORDING to the Department of 
Commerce, Japan's long distance 

radio telegraph stations are to pass from 
the control of the government into the 
hands of a private company which expects 
to erect two new stations in addition to 
the two now in operation and that when 
their four stations are in operation the com- 
pany will communicate directly with the 
United States, Germany, and France. With 
the 5o kw. of power which the new stations 
are to have it seems very unlikely that 
signals can be sent directly to Europe 
except under most favorable conditions. 
Most of the time one or two relay stations 
will undoubtedly be required if any relia- 
bility is to be obtained. 
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Interesting Things 
Said Interestingly 
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DOWEL CROSLEY, Jr. (Cincinnati; presi- 
I dent Crosley Radio Corporation): "Very 
few broadcasting stations are operating with 
any direct profit. No broadcasting station in 
tha country is making money to -day. Some 
handle indirect advertising with some source 
of revenue; so far, I believe, no stations have 
been able to meet expenses with this income. 
Our own revenue at wt.w from this source would 
not pay for the direction of the studio. We have 
a large investment in broadcasting equipment - 
whether it is profitable for us to broadcast is a 
question; whether the good will created by a 
broadcasting station justifies its continued 
existence is merely a matter of opinion. No one 
can check the results. If all broadcasting 
stations face an additional expenditure of from 
$5,000. to $50,000. per year, due to the royal- 
ties imposed by the Society of Composers, 
Authors and Publishers, and perhaps more, be- 
cause no limit has yet been set -how many of 
these stations will continue? Imagine the 
feelings of a man who appreciates the serious- 

171 

CARDINAL HAYES 
--New York; Speaking at the opening - 

of station wmt.: 

"Among the most recent and wonderful I 
gifts of science comes the radio. As Cardinal 
Archbishop of New York, 1 congratulate the 
Paulist Fathers upon the great work they 
have undertaken in opening up station wt.wt.. 
1 congratulate also the people of this immense 
city and of this whole country of ours upon 
the inauguration of an enterprise so admir- 
able. May I add that in the building of this 
station, the Paulists bave shown themselves 
worthy sons of their founder, for nothing was 
more characteristic of the first Paulist, Isaac 
Hecker, than this readiness to utilize every 
new instrument of good. How his noble 
soul would rejoice to witness this scene, the 
dedication of the twin towers of steel that over- 
look the Paulist Church here at Fifty -ninth 
Street, as an agency for the spread of truth 
and wisdom. We who employ radio are 
responsible for our use of it. We must take 
care that we use it not for harm. But, further, 
we are strictly bound to use it for good, 
to make it fruitful. Whoever would be great, 
must serve. He who bas power must turn it 

to the welfare of his fellows." 
merwsweinsnomposmil 

ness of this situation, playing a gambling game 
in which no limits are set -where the more he 
pays the more he will have to pay -and you will 
appreciate how serious the situation is." 

GOVERNOR ALFRED E. SMITH (Albany, 
New York): "Radio broadcasting has 

revolutionized political campaigning. I t makes 
it possible for a candidate to reach the by -ways 
of politics. The stay -at -home gets your message 
as clearly and intelligently as the man who is 
able to come out to the meetings. A great 
event can be recorded at the fireside. The 
opening of the extraordinary session of the 
New York State Legislature this year is an 
example. It brought to the people young and 
old an important lesson in civics and gave them 
exactly the procedure which occurs when a 
session of the Legislature is opened. Radio 
gives you the widest possible audience and also 
the benefit of public opinion. I have had oc- 
casion to use the radio on many important 
occasions including my inauguration as Governor 
and in making an appeal for public support 
of important and vital policies. Just as it has 
served my needs and opened up a tremendous 
avenue for political education, I am glad to have 
the opportunity to say so to the radio public." 



FiveoTube eceiver of Dual Efficiency 
A Late Development of the Famous Brownninng.Dralke Receiver Employing Impedance. 
Coupled Audio Amplification Producing the Highest Quality-Some Valuable New 
Data on Raslio.]Freqauenn:cy Transformers and a New Method of Balancing Them 

UESTIONS are frequently being 
asked concerning the necessary 
requirements of the ideal radio 
receiver. The answer pictures a 
set which is sensitive enough to 

receive great distance, gives perfect repro- 
duction of the program being broadcast, 
tunes sufficiently sharp to separate trans- 
mitting stations, does away with interfer- 
ence, and accomplishes all 
this without batteries, tubes, 
or other trouble making de- 
vices. At the present time, 
our ideal seems far from the 
realm of realization, but at 
least we may take a step in 
the right direction, by scien- 
tifically investigating radio 
and audio frequency ampli- 
fication. 

The receiver to be de- 
scribed, which consists of one 
stage of balanced,túned radio 
frequency amplification, re- 
generative detector, and three 
stages of impedance -coupled audio ampli- 
fication, is still far from perfect, but it is 
sensitive enough to do DX work, selective 
enough to cut through locals, is properly 
designed for good quality reception, and 
does not radiate. 

Let us consider the component parts 
separately. The tuned radio-frequency 
transformer is probably the most important 
part of the receiver, for into its develop- 
ment went almost a year of theoretical 

y GLENN H. ROWNING `7 G 

and laboratory work by Mr. F. H. Drake 
and the writer, with a result that a piece of 
apparatus was designed, which gave almost 
go per cent. of the amplification predicted 
by mathematical calculations. 

Several interesting discoveries were made 
during this time, among which was the 
fact that the "turn ratio" of a tuned 
radio-frequency transformer was not so 

regeneration is present in any radio - 
frequency amplifier to a greater or less 
extent, and the necessity of providing a 
method of controlling it arises sooner or 
later. A little experimenting showed that 
greater signal strength could be obtained 
by balancing the radio tube and regenera- 
ting on the secondary of the radio frequency 
transformer, rather than regenerating di- 

rectly on the antenna tuning 
system. The former course, 
besides giving greater signal 
strength, has the added ad- 
vantage that it does away 
with any radiation tendencies 
the receiver might otherwise 
have. 

ALTHOUGH Mr. Browning has made few fundamental changes in the origi- 
nal design of the justly famous Browning -Drake receiver which was originally 

described in RADIO BROADCAST for December, 1924, the reader will find that the re- 
ceiver described here contains some distinct improvements which place this model in 
the vanguard of current receiver design. The improvements are in the audio circuit, 
and impedance- coupled amplification has been chosen. The four -tube model of the 
Browning -Drake receiver does frequently overload, but the set described below is 
almost free from that disadvantage. In this article, the author presents some inter- 
esting data on comparison between transformer -, resistance -, and impedance- coupled 
amplification, and suggests a new method of balancing the radio - frequency trans- 
former. It should be read with much interest. -THE EDITOR. 
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important as the resistance of the secondary 
circuit, and the relation between primary 
and secondary. It was also found that 
any capacity between these two windings 
tended to decrease the efficiency, so that 
the final design consisted of a "bunched" 
primary winding coupled closely to a 
low resistance secondary coil. Having de- 
signed the radio frequency part of the cir- 
cuit, the question of regeneration was then 
encountered. As most radio fans know, 
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SELECTING THE AUDIO 
AMPLIFIER 

IN CHOOSING an audio 
amplifier for the circuit, 

some experimenting was 
necessary, as one can use 

transformer, resistance -, or impedance - 
coupled systems with varying results. Two 
stages of, say, 4 to I transformers will un- 
doubtedly give sufficient volume, but the 
quality or naturalness of the received pro- 
gram must, in some measure, be sacrificed. 

Three stages of impedance -coupled am- 
plification has as good quality as resistance, 
and, if properly built and operated, gives 
greater volume and does not require an 
abnormal B battery voltage. It was con- 
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The schematic diagram of the circuit employed in the receiver. The several battery terminals of similar markings are paralleled and connected to 
the terminal of the indicated polarity of the battery in question. For instance, there are four minus A posts. This group is connected together as one 
terminal, thence connecting to the proper battery. The same holds true of the two plus B 45 -volt terminals, and the three plus B 671-volt 
or go -volt terminals. However, in the case of the minus C battery terminals, the last audio stage will require more voltage than the first two 
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FIG. 2 

Details of the winding of the radio frequency 
coupler. L3 is the primary; L2 the secondary, 
and Lp the variable tickler coil. The actual 
winding specifications are contained in the ac- 

companying article 

-1 

Nl 
H 

sequently chosen for the receiver to be 
described. 

For those who are interested in labora- 
tory measurements, a comparison between 
the three systems is shown in the accom- 
panying chart, where signal strength is 
plotted for frequencies ranging from ioo 
to to,000 cycles per second. It will be 
seen that the more constant the amplifica- 
tion for the frequencies shown, the better 
is the quality of the received signals. 

The conclusion to be drawn from this 
data has lead us to choose three -stage 
impedance -coupled amplification with high - 
Mu tubes. 

The parts listed below were used in build- 
ing the set. Whether or not the builder 
follows the exact list given, he will need the 
parts listed below or their equivalent. 

One panel -2 i x 7 inches. 

Use No. 19 Drill for Holes not Specified 

7/16 

-- 21" 

Y 

, Shaft Threaded with 
10.32 Die 

Split and Tapped 
For 10 -32 Thread 

I 73 

Brass Bushing . - -- 
10.32 Thread 

FIG. 3 

Shows the mechanical arrangement of the bal- 
ancing condenser plate and mount. It is to 
be mounted on the sub -panel in the rear of the 

radio frequency secondary coil 

One sub -panel (bakelite) i8 x 7 inches. 
One National Kit (containing the two variable 

condensers and Browning -Drake coils.) 
Five Na -aid sockets (2 uv -t99 and 3 UV-201A). 
One Daven Leakandenser (the leak should 

have.a resistance of 6 to 8 megs.) 

10 -__- 

FIG. 4 
The panel layout. There is room enough between the two tuning condensers to include a filament voltmeter which would not only 
add to the appearance of the receiver, but prove exceptionally advantageous in knowing the value of voltage delivered to the tubes 

RADIO BROADCAST Photograph 
FIG. 5 

Looking down on the sub -panel, the position of the balancing condenser may be observed. Much of the wiring is below the sub -panel 
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Three Daven .t 
m ego h m grid leaks, 
and mounts. 

Three too -henry 
National chokes. 

One Yaxley filament 
control jack. 

One .00i mfd. fixed 
by -pass condenser. 

One .000i mfd. fixed 
condenser. 

One balancing de- 
vice. 

Nine binding posts. 

Fig. i shows the 
schematic diagram 
of the circuit used. The antenna tuning coil 
Li consists of 46 turns of No. zo d.s.c. wire 
on a three -inch bakelite form with a center 
tap taken off. The radio -frequency trans- 
former, commercially familiar as the 
"regenaformer," consists of three windings, 
a primary, a low resistance secondary, and 
a rotor coil. The details of its mechanical 

RADIO BROADCAST Photograph 
FIG. 6 

The simplicity of assembly is evident from this view. Note that the two coil units are at right 
angles to each other and on the same plane. This is necessary to prevent uncontrolled oscillation 

FIG. 8 
RADIO BROADCAST Photograph 

The panel appearance of the completed receiver: simplicity itself 

construction are given in Fig. 2. The 
primary, L3, consists of 24 turns of No. 28 
or 3o d.c.c. wire, wound in a groove and 
placed at the low potential end of the 
secondary coil (under the first few turns of 
the secondary at the filament end). The 
secondary, L2, is a single -layer solenoid 
made by winding 75 turns of No. 20 d.s.c. 

wire on a three -inch 
bakelite tube. As 
has been mentioned 
before, the resis- 
tance in this circuit 
is important, and a 
great quantity of 
data has been col- 
lected which would 
indicate that the re- 
sistance of a single - 
layer solenoid is 
somewhat lower 
than those wound in 
a so- called "low 
loss" manner. The 

rotor coil L,, is made up of 20 turns of No. 
28 d.s.c. on a *inch form and so mounted 
that it may be rotated with respect to the 
secondary of the tuned radio- frequency 
transformer. The condensers chosen to 
tune the two circuits are of such construc- 
tion as to separate the high frequency 
(short wavelength) stations considerably 

RADIO BMUAVI Th Ylivwg .iph 

IIG. 7 

An under -view of the sub-panel where most of the wiring is placed. Convenient holes in the 
sub -panel allow the passage of wires connecting parts above the sub -panel with those below it 
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more than the ordinary condenser, and 
their sizes are such as to cover a frequency 
spectrum from 600 kilocycles to 545 kilo- 
cycles (20o to 55o meters). 

The construction of the choke coils is 
not described because of the difficulty of 
making them at home. The National loo - 
henry choke was used in the model de- 
scribed. However, any standard choke 
coil for audio frequency work may be em- 
ployed, such as those made by Acme, the 
General Radio Company, AmerTran, and 
Thordarson. 

CHOICE OF TUBES 

IN EXPERIMENTING with the re- 
ceiver, it was found that a uv -199 was 

much easier to balance than the larger 
tubes, and was consequently used as the 
radio -frequency amplifier tube. As most 
fans know, a Uv -199 is also a good detector, 
so at the suggestion of Mr. Arthur Lynch, 
the two uv -I99 tubes were put in series 
and three Daven six -volt tubes employed 
so that the set operates directly from a 
six -volt storage battery without the use of 
rheostats. Two Daven MU -20 tubes may 
be used in the first two stages of impedance 
with a Mu -6 in the last stage. The con- 
structor may use other tubes by placing the 
correct filament ballast such as Amperite, 
Brach, or Daven type in the battery leads 
of the respective tubes. A five -volt, 4- 
ampere tube would take a i- ampere ballast, 
and a five -volt, i- ampere tube would take a 
2- ampere ballast, etc. The new power tube, 
Ux -I 12, may be used in the last audio stage 
with about 135 volts on the plate and 9 volts 
C battery. A separate C battery binding 
post is provided so the last audio tube may 
have an independent bias battery. When 
the MU -20 tubes are employed in the two 
intermediate stages of audio, little or no 
bias is needed with 90 volts plate battery, 
but when higher voltages are used a C 
battery of 11 to 3 volts should be employed 

for good quality recep- 
tion. 

Forty -five volts is rec- 
ommended on both the 
radio -frequency ampli- 
fier and detector, as this 
voltage has been found 
more efficient on the de- 
tector and sufficient for 
the radio frequency tube. 
With 45 volts on a radio - 
frequency amplifier, no 
C battery is needed and 
the grid return is run 
directly to the negative 
side of the filament. 

In laying out the ap- 
paratus so that the set 
would be compact, the 
tuning condensers are 
placed symmetrically on 
the panel with the tube 
sockets arranged as 
shown in the photo- 
graph, the radio fre- 
quency tube being the 
one on the extreme l of t 
with the detector on the 
extreme right, and the 
audio tubes between the 
two. 
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FIG. IO 
Curves for various types of audio amplification compared in this 
article. Curve A. Three stages of impedance -coupled audio ampli- 
fication, using two Daven MU -20 tubes and one Daven Mu -6 in the 
last stage. One hundred -henry chokes, i-mfd. condensers and o.1 
meg. grid leaks were used. Curve B. Three stages of resistance - 
coupled amplification, with two Daven Mu -20 tubes and a Daven 
Mu -6 in the last stage. In the plate circuit was 0.1 meg. resistance. 
The grid leaks were o.1 meg. and o.1 mfd. condensers were employed. 
Curve C. Two stages of transformer -coupled audio amplification 
were measured. The first transformer was a 6:1 and the second a 
2:1 ratio. The tubes used had a voltage amplification of 8 which is 
standard for the 5 -volt type of tube. Curve D. The curve of a 
three -stage impedance -coupled amplifier using tubes of a voltage 
amplification of 8; other constants the same as with curve A. Curve 
E. Three stages of resistance -coupled amplification, with similar 
constants. Curve B used with tubes whose amplification factor was 8 

CONSTRUCTION DETAILS 

THE balancing of the first tube is ac- 
complished by placing a if-inch metal 

disc, connected to the grid of the first tube, 
in the rear of the radio frequency trans- 
former (about in the middle of L2) and 
moving it toward or away from the secon- 
dary winding. This method of balancing, 
though not generally known, is simple and 
effective. The details for constructing this 
balancing device are shown in the accom- 
panying diagram, Fig. 3. 

The drilling template for both front 
and sub -panel are shown, together with 

photographs of the complete set, so that 
there is little need for lengthy construc- 
tional details. However, the builder 
should be cautioned to keep his grid and 
plate leads as short as possible and well 
separated from each other. Most of the 
radio frequency leads are above the sub - 
panel, with the exception of the plate lead 
from the first tube to the primary of the 
radio -frequency transformer which is long, 
and should be kept well away from all 
other wires. The lead from the grid of the 
first tube to the balancing device should 
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The sub -panel drilling specifications which are self -explanatory. As you look at this layout the 
top is the front of the sub -base, and the bottom is the back which supports the binding posts, etc. 
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II 

I - Calculated Radio Amplification 

Radio Amplification 

Radio Amplification 
of Transformer with 8Turn 

II -Measured 

Ill-Measured 
Primary 

III 
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FIG. I I 

Three curves which are both interesting and instructive. Note how 
approximately correct in comparison is the calculated and measured 
radio frequency amplification while manifestly the 8 -turn primary 

is not as good 

also be kept well away from other con- in such a way that 
will be obtained 

Connect batteries, phones, and ground to 
the set, but do not connect the antenna. 
Turn the rotor or tickler coil to a point 
where placing a finger on the stator plates 
of the condenser, C,, gives a loud "pluck" 
in the phone. This shows the secondary 
of the radio -frequency transformer is 
oscillating. Now rotate the coil until 
oscillations cease, as determined by the 
finger test. The first condenser should 
then be turned through its range, and if, 
at any setting of this condenser, the secon- 
dary of the radio -frequency transformer 
oscillates, the balancing device should be 

adjusted until this test is satisfactory, and 
the two tuning circuits are entirely inde- 
pendent of each other. 

nections. A center tap is provided on the 
first coil, L,, to be used with a long antenna 
of too feet or over, but as some antennas, 
which are even much shorter than this, 
have a large amount of capacity, it is well to 
make the connection from the .000t mfd. 
condenser to the point of the coil which 
makes the two dial settings most nearly 
coincide at mid -scale. Only one jack is 
used, as most radio enthusiasts use a loud 
speaker except when tuning for extremely 
distant stations, and then it has been 
found that three stages of impedance - 
coupled amplification can be used conve- 
niently with head phones. This is due to 
the fact that the noise which is apparent 
with transformer coupling, and which tends 
to draw comfortable reception of distant 

stations on the head- 
phones, is absent with 
the impedance ampli- 
fier. Instead of us- 
ing a filament switch, 
the jack is made to do 
double duty, so that 
placing the plug in 
the jack lights the 
tubes. 

BALANCING AND 
OPERATING THE 

RECEIVER 

THE first thing to 
do after the re- 

ceiver has been con- 
structed as shown, is 
to balance the first 
tube so that no radi- 
ation will occur, and 

greatest signal strength 

FIG. 1 2 RADIO BROADCAST Photograph 

A compactly built modification of the Browning receiver, which could be made to fit in a phonograph 
cabinet as described in this magazine for June, July, and August 1925. This one employs re- 

sistance- coupled audio amplification. The amplifier units are situated below the sub -panel 
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A few notes on tuning may be helpful, 
though actually operating the set is the 
only way one can acquire the knack of 
doing DX work. If the set is performing 
normally, the volume coil, L,,, can be turned 
to such a position that placing a finger on 
the stator plates of the .00025 mfd. con- 
denser gives a "pluck" in the receivers. 
This means circuit L Ca, is oscillating. 
With the volume coil in that position, 
turn the dial of the .00025 mfd. condenser 
until this whistle is loudest and adjust the 
volume coil until the whistle disappears, 
and by slightly retuning, the station 
should come in. If the detector tube has 
a tendency to "snap" into oscillation in- 
stead of going in gradually, the resistance 
of the grid leak should be increased. 

The receiver described is capable of 
extraordinary results, for not only is it a 
fine distance getter, but quality of the re- 
ceived concerts is almost above reproach. 
Combined with this is its non -radiating 
property, and the fact that an extremely 
short antenna of only ten or twelve feet of 
wire may be used with satisfaction. 

Questions Concerning the Receiver Which 
Are Commonly Asked 

Q. What is the trouble if the receiver tunes 
broadly? 

A. The .000t mfd. condenser in series with the 
antenna may be of incorrect value or an 
excessive amount of loss would give this 
effect. The blame might also be laid to 
poorly soldered connections to the two coils, 
Lt and L2. 
What makes the detector tube go into 
oscillation with a "snap" instead of going 
in gradually? 

A. The grid leak is not the correct size. Try 
one whose resistance is higher. The grid 
condenser might be larger than .00025 
mfd. (It is much better to use a condenser 
smaller than .00025 mfd. rather than one 
larger). 
What length and type of antenna works 
best with the receiver? 
A 5o to 70 -foot antenna is usually ample 
with as much of this vertical as possible. 
Very good results have been obtained with 
a piece of wire about 3o feet long extending 
from a pine tree down vertically to the 
receiver. 
Will the set work with a loop? 
Yes; but even an antenna of fifteen feet 
located in the same room as the receiver 
has been found to give better results, and is 
easier to erect. 

Q. 

Q. 

A. 

Q. 
A. 

O 
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Is the Popularity of Jazz Music Waning? 
WHEN radio broadcasting was 

a novelty and one called in 
the neighbors to hear the 
voices coming in "right out of 

the air," little or no attention was paid to 
what the voices were saying. "Radio is a 
marvellous instrument, a tremendously 
potential medium, but what difference does 
it make if it is being used to give currency 
to worse than second -rate stuff," is about 
the gist of the very vocal objections made 
by these observers. George Jean Nathan, 
the rapier -worded dramatic critic of The 
American Mercury said in a recent issue of 
that green -jacketed organ of dissent: 

Nightly the front parlors of the proletariat re- 
sound to the strains of alley jazz pounded out by 
bad hotel orchestras, to lectures on Sweden - 
borgianism by ex- veterinary surgeons, to songs 
about red hot mammas, and Beale street melan- 
chollas by hard -up vaudeville performers. . . 

Now all the criticism of radio programs 
made along these lines is true in that it is 
possible to hear the thing described from 
some radio station or other at one time or 
another. We should not judge broadcast- 
ing by that method any more than we 
should judge the thinking processes of the 
American citizenry by what we hear a 
chance street orator mouth. Broadcasting 
is not nearly as badly off as its hostile critics 
would have you think, and the aërial 
offerings of the radio season now upon us 
are daily justifying that belief. 

" If it weren't for the constant stream of 
jazz flowing from nearly every broadcast- 
ing antenna," remarked a listener to us the 
other day, " I would enjoy radio a lot more. 
These jazz orchestras from every station 
in the country, all practically banging away 
at the same piece at practically the same 
time are much more than annoying." The 
trouble with a criticism such as this is that 
it groups all dance music as jazz, which is 
only true because we have no term which 
allows us to distinguish between the grades 
of jazz. We use the same term to describe 
the soft symphonic effects of Art Hickman, 
Ben Bernie, and Vincent Lopez as we use 
for the fifth rate Five Melody Kings of 
Four Corners, Oklahoma. 

" I believe," writes D. M. Craig, of La- 
mar, Missouri, "that the universal con- 
demnation of jazz is contrary to the true 
feeling of a majority of radio listeners, if 
all music is classified as jazz. Would these 
objectors want to stop the broadcasting of 
such organizations as those of Paul Whit- 
man, Vincent Lopez, Jean Goldkette, and 
many others ?" Decidedly not. While 
there are those who are utterly opposed to 
jazz whatever its origin, the more liberal 
among us recognize that jazz music has a 
very strong hold on a large percentage of 
the public of several continents, that it is 
not whollyas bad as it is pictured,and that, 
in moderation, jazz is excellent entertain- 
ment. 

The trouble with broadcasting programs, 
and up to the past six months this has 
been true of almost every American sta- 
tion, is that they have been too heavily 
loaded with this orchestra and that, play- 
ing the currently popular tunes. Too 
much of the program has been devoted to 

FRANK W. ELLIOTT 
The new president of the National Association 
of Broadcasters, who succeeds Eugene F. 
McDonald, of Chicago. Mr. Elliott is business 

manager of station woc at Davenport 

dance orchestras, or to soloists who had 
nothing on their repertoire but whatever 
numbers were being sold in the music 
shops as "the latest thing" or, worse, to 
song "pluggers" in the employ of the music 
publishers. This practise of the broad- 
casters, we firmly believe, has shortened 
the life of many moderately good popular 
numbers, which otherwise might have re- 
tained popularity for a considerably longer 
time. 

Mr. Frank McEniry, of station KOA at 
Denver, in answering a recent inquiry of 
ours about this subject replied: 

On the whole, I believe listeners tire of jazz 
much more quickly than they do of the classical 
or semi -classical presentations. This belief is 
of course, wholly a personal one, but it is based 
on a daily study of mail from our listeners. Here 
is an excerpt from the letter of a Western listener 
which seems typical of a great mass of mail we 
are receiving on the subject: "One cannot be 
unmindful of the lovely entertainment last even- 
ing; especially beautiful was the Floradora Sex- 
tet by the Municipal Band. Likewise, the same 
selection with the lullaby on the saxophone. I t 
was such a relief from the slap -stick stuff one gets 
from many stations." That letter was from 
Charles G. Hickman of Forsyth, Montana. 

And here is another from Mrs. Walter Burke 
of New Plymouth, Idaho: "Almost without ex- 
ception, we like the better class of music. Jazz 
ceases to have any appeal after the first two or 
three selections -it is all alike. . . ." 

They are doing some good things at 
KOA, and by the time this magazine is in 
the hands of the reader, the competitive 
program of classical music as opposed to 
jazz music will have been given from that 
station. All the listeners will have a 
chance to express their opinion and a com- 
plete record will be made of the results. 
We hope to announce the findings in an 
early number. There should be some in- 
teresting letters after this contest. 

Mr. Freeman H. Talbot, that able 
musician responsible for the programs of 
KOA set down some of his thoughts about 
the subject of jazz especially for this de- 
partment. "For many years," he says, 
music critics have been periodically an- 
nouncing the death of jazz. Probably the 
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so- called music of jazz is largely responsible 
for the belief that it is moribund. To 
those who would shed no tears over its 
demise, jazz displays a most disheartening 
vitality. Phoenixlike, it arises fresh after 
each reputed annihilation." Mr. Talbot 
continues: 

Jazz has been called primitive, uncouth, banal. 
It has been charged with disrupting homes, 
weakening Church ties, and undermining the 
morals of the nation. Personally, I feel that jazz 
is not all bad -it is not clever enough for that. 
It may be banal, and at times it is discouragingly 
stupid, but it is not essentially bad. Lately, 
jazz has gathered to itself some notable defend- 
ers among the musically correct. Serious 
minded musicians have perceived under the bat- 
tered and tattered appearance of jazz, evidence 
of a new vitality in music, a struggle after a new 
form of expression, crude as the hieroglyphics of 
Cubism, but genuine art, nevertheless. 

The moans, shrieks, cat calls and sobs of jazz 
will eventually disappear; but the vibrancy of Its 
stimulating rhythms will remain to be caught 
some time by a master composer on a new work 
or series of works as revolutionary as the caco- 
phonies of Wagner. 

How do all these remarks apply to pre- 
sent programs? Well, they are some of the 
signs -if indeed any are needed -which 
show that the old preponderance of jazz 
on programs is greatly lessening. For some 
time, one of the two outstanding stations 
in New York City has had a rule, somewhat 
flexible, it is true, that no dance music can 
be broadcast until after ten thirty in the 
evening. Mr. Carl Dreher discusses this 
matter more fully on another page of this 
number. The fact that the musical parts 
of programs are being more devoted to more 
serious efforts by stations in nearly every 
part of the country except Chicago, simply 
means that there is less time left for jazz. 

To mention a specific type of program 
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which has brought improvement in its 
tone, consider some of the "indirect adver- 
tising" programs put on through the WEAF 

chain of stations. Here is what the direc- 
tor of broadcasting for that station, Mr. 
J. A. Holman, says about them: "Pro- 
grams have been presented of a type that 
previously would have been considered im- 
possible by radio -impossible in the sense 
that they assumed too high a degree 
of musical and general culture on the 
part of the radio audience. The public 
accepted them at their real value and en- 
thusiastically availed itself of their educa- 
tional activities. . No music was 
too "highbrow." For example, George 
Barrère's Little Symphony Orchestra pre- 
sented a series of chamber music recitals, 
which while beautiful and perfect gems of 
instrumental music, are generally con- 
sidered above the understanding and ap- 
preciation of the average music lover. 
The interesting fact is that the American 
public welcomed the innovation. . . ." 
The radio audience is not required to listen 
altogether to the sad stuff outlined by Mr. 
Nathan. The signs are unmistakable that 
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the taste of the radio public is changing, 
and for the better. 

A New Note in Broadcasting: 
Coöperation 

TO MOST listeners in this country 
east of the Mississippi River who 
heard the broadcasting of the radio 

industries dinner from the Commodore 
Hotel not so long ago, it probably seemed 
as if very little was occurring except the 
presentation of an exceptionally fine purely 
entertainment program announced by the 
active Major J. Andrew White. A good 
program it was, too, with some of the Capi- 
tol radio family, the Happiness Boys, the 
shy Will Rogers, busy explaining why he 
was not there, Rudy Weidoeft, Vincent 
Lopez and his Orchestra, and several 
speakers, including Senator Dill. The 
radio lambs and lions, however, were lying 
down together and at executive sessions 
before and after the dinner, various as- 
sociated organizations arrived at some 
decisions whose effect may be far reaching. 

The National Association of Broadcast- 
ers, whose member -stations include a good 
proportion of the broadcasters of the 
country, elected Dr. Frank Elliott of station 
woe at Davenport, president, succeeding 
E. F. McDonald, Jr., of station WJA2. 

And among other applicants, station 
WEAF, New York, was admitted to mem- 
bership. This is somewhat important, be- 
cause thus far, WEAF has played a lone 
hand in broadcasting. It probably means 
that broadcasters are going to coöperate 
to a greater degree than ever before, with 
inevitable benefit to the listener. 

Ever since the first broadcaster was li- 
censed, there has been a quarrel on be- 
tween the owners of the radio stations and 

REINALD WERRENRATH, MME. LOUISE HOMER, TOSCHA SEIDEL, AND A. ATWATER KENT 

The Atwater -Kent Manufacturing Company has arranged a series of Sunday evening concerts given at 9:15, Eastern Standard time through WEAF, 
WCAP, WJAR, WEE1, WCAE, WSAI, wwJ, woc, WCCO, WGR, woo, KSD, and wi AG. The series presents some of the best -known artists familiar to concert- 
goers and is regarded by radio listeners as one of the real treats of the Fall and Winter radio season. There will be thirty concerts and the last will be 
given some time in May, 1926. Mr. Werrenrath, baritone, gave the first concert on October 4th, and was followed by Mr. Seidel, the well known Rus- 
sian violinist. Mme Homer, the contralto of the Chicago Civic Opera Company, presented a popular program as the third concert of the series. 

Mr. Kent is shown in the photograph at the top 
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JEAN GOLDKETTE AND HIS LITTLE SYMPHONY ORCHESTRA -AT WJR 
The photograph at the left shows one of the orchestras heard regularly from station wpR. Left to right: J. Schwatzman, celle; Gaston Brohan, bass; 
M. Shapiro, violin; Victor Poland, violin; Jean Goldkette, pianist and conductor; Joseph Gorner, violin. The Book- Cadillac Hotel is shown at the 
right and houses the Detroit studios of wJR -wcx. The transmitting apparatus of the two stations operating on 58o kc. (517 meters) is located at 

Pontiac, Michigan 

the organization which claims to have con- 
trol of most of the copyrighted musical 
numbers, both popular and more classical - 
the American Society of Authors, Compos- 
ers, and Publishers. This Society to the 
outsider appears to have what amounts 
to a monopoly in the control of the per- 
formance of copyrighted music. And also 
to the outsider they seem to have exercised 
that control in a most arbitrary fashion. 
Whatever the merits of the disputes be- 
tween the two opposed parties may be, 
the situation now seems to be that the 
broadcasters are unwilling to pay for a 

yearly license from the Society for the 
simple reason that they have no assurance 
that they will be fairly treated from year 
to year. The broadcasters have taken the 
sensible position (to use their own phrase- 
ology): "we desire to see that the writer 
of the songs as well as their assignees 
shall be paid a fair sum. . . . Re- 
solved, that the principle involved in the 
reproduction of music by mechanical means 
now embodied in the present copyright 
law be extended to the reproduction of 
music by radio. . . ." 

This means, simply put, that the listen- 
ers will benefit, for after the smoke of legal 
battle clears away, it will undoubtedly be 
possible for more stations to broadcast 
much good music which is barred to them 
now by the provisions of the copyright. It 
also means that radio is advancing toward 
a firmer and sounder basis, for there is no 
doubt that the dispute over payment and 
copyright has hampered the arrangement 
and presentation of programs. 

Radio Plums for the Present 
Season 

WHILE the optimistic estimate of 
Mr. W. E. Harkness of the Ameri- 
can Telephone and Telegraph 

Company that the largest of the WEAF 
wire tie -ups reached sixty -five per cent. of 
the listeners of the United States may be 
viewed with the raising of an slightly 
doubting eyebrow, it is certainly true that 
the new concerts of the Atwater Kent 
Company which began on October fourth 
have jumped into immediate popularity 
with a great number of listeners. When the 
Victor and Brunswick Companies broad- 
cast their concerts last year, the radio 
audience sat up before its assorted loud 
speakers and wondered if something new 
hadn't happened in broadcasting. It had. 
The tone of all broadcasting was raised 
and it is our belief that it will never be 
lowered. The first concert of the Atwater 
Kent series with Reinald Werrenrath, one 
of the best of American baritones, set 
the pace for the rest of the series. Other 
artists who will be heard in the thirty 
concerts, which begin at 9:15 P. M. Eastern 
Standard time, on Sunday evenings, are 
among the foremost opera and music 
stars of the world: Louise Homer, Edward 
Johnson, Mabel Garrison, Maria Kurenko, 
Salvatore de Stefano, Alexander Brai- 
lowsky, Leo Luboshutz, Charles Hackett, 
Florence Austral, Albert Spalding, Benno 
Moiseiwitch, Toscha Seidel, Felix Salmond, 
Vincente Ballester, John Powell, Eva 
Gauthier, Anna Case, Freida Hempel, 

Paul Althouse, Arthur Middleton, May 
Peterson, Paul Kochanski, Mischa Levit- 
ski, and Hulda Lashanska. 

Then there are the concerts of the Victor 
and Brunswick Phonograph Companies 
which will be heard from the Radio Cor- 
poration group of stations, which will pre- 
sent other opera stars. It looks like an 
embarrassment of riches for the radio audi- 
ence. Whatever the internal politics 
among the broadcasters and however 
strong the grimly competitive spirit, the 
listener is sure to benefit. 

Learning, Via the Loud Speaker 

THOSE who have a burning desire to 
increase their store of knowledge can 
accomplish a good part of that end 

by radio if they -are so minded during the 
radio season now upon us. During the 
last two years, many radio "extension 
courses" have been offered over the air, 
and the State University of Iowa was prob- 
ably the first higher educational institution 
to offer a regular air course, which was be- 
gun last year. Station wsui, 620 kc. (484 
meters) is broadcasting a course of lectures 
on Monday and Wednesday from seven 
thirty to eight fifty P. M., Central Standard 
time. On Mondays lectures on "Early 
Iowa History," "American Literature," 
"Iowa Flora" and "Population Problems" 
On Wednesdays wsui offers lectures on 
"The Teaching of English," "Political 
Parties in the United States ", and "Ele- 
mentary Psychology." Actual university 
credit is offered to those radio listeners 


