
HOW TO BUILD THE TWO-TUBE "LAB." CIRCUIT WITH A. C. SUPPLY 
./[The Cathode Ray Tube-The New Grimes Inverse Duplex System-How 
Crystals Are Used in Radio-A Plea for Proper Radio Regulation-What 
Do Listeners Really Like in Programs?-Data Sheets for the Experimenter 

Doubleday, Page & Company, Garden City, New York 
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TYPE 

CX301A 

AM PLI FIEF 

CUNNINGHAM 

DETECTOR 
TYPE CX'300'A 

JATENTED 

CUNNINGt+AM 
DETECTORAMPLIFIER 

TYPE C X Ii 
PATF 'EC f UNNING HAM `,, fz. EiECTORAMPLIfiER 

acJ TYD.E CX 30I A 
SAN ipRNCISCO.CA PATENTED 

CUNNINGHAM 

POWER AMPLIFIER 

TYPECt371 . 

PATiNTfD 

. 111 111 

Between You and The Microphone 
there can be no factor more vitally important to true tone quality in your re- 
ceiver than Cunningham Radio Tubes. Ever alert -always on duty -these 
tubes are the sentinels that guard radio reception from distortion and insure 
tone quality of the highest order. Install them today in every socket of your 
receiver. Cunningham' Radio Tubes are sold by reliable dealers everywhere in 
the United States. 

New York 

All Types in the Orange and Blue Carton 

Since 1915 -Standard for All Sets 

Chicago San Francisco 
Manufactured and sold under riglIti, patcnti and invent:onN owned and / or controlled by Radio Corporation of America 

* Examined and approved by Rxnio BRo \Ilc \ST * 
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build Your Set With KARAS PARTS 
They will make it work better -look finer last longer 

GET 
the very utmost efficiency out of the radio set you build by using Karas Parts. Have it as fine in appearance 
as any factory -built set ever made. Build it of parts that will give years of trouble -free service. To accom- 

plish this three -fold aim USE KARAS PARTS. No matter what circuit you use, Karas Parts will improve the 
results you may expect from your receiver. Thousands of enthusiastic Karas users have told us what these fa- 

mous parts accomplished for them. Use these parts in your set and they will give YOU the same gratifying results. 

IIlllllllllli... 

111.1111111 

wulluulun 

KARAS EQUAMATIC 
INDUCTANCE COILS 

A revolutionary development in the design of a 
scientific inductance that was perfected by Karas 
especially for the Equamatic System. When these 
coils are used with the Karas Special 17 plate Var- 
iable Condenser in the Equamatic Receiver the 
radio frequency tubes operate at their highest pos- 
sible peak of efficiency -just below the oscillation 
point- because there is an absolutely constant and 
equal transfer of energy between the primary and 
secondary inductances at every wave length setting 
of the dials. THIS HAD NEVER BEFOR 
BEEN ACCOMPLISHED. No other receiver does 
it to-day. Tht Equamatic System is the only cir- 
cuit in existence which gives this remarkable ef- 
ficiency. 
Karas Equamatic Inductance Coils are made of 
Bakelite. The 2% inch secondary has a slotted 
bracket which is mounted on the subpanel and 
which may be adjusted for tight or loose coupling 
or turned about the spring clip to give any desired 
rate of coupling. The 2 inch primary coil is de- 
signed to mount on the extended shaft of the 
Special Karas Condenser, and it too may be ad- 
justed to the precise angle for most efficient opera- 
tion. These two coils are entirely separated from 
each other. 
The Equamatic System does away with all losser 
methods -is wonderfully selective -has tremendous 
volume -and great clearness. 
Three Karas Equamatic Inductance Coils are packed 
in a box with a complete manual of simple dia- 
crams and full instructions for building the Karas 
Equamatic 5 -tube Sensation. Included with the 
coils are all necessary nuts. screws and binding 
posts for assembling the entire receiver. Price, set 
of three coil, 812.00. 

Karas Equamatic Retard Coils 
So etticient is the Karas Equamatic Circuit that when 
Used with present -day radio tubes it becomes necessary 
to place a small retard coil in the grid circuit. This 
compact roil contains 50 turns of No. 36 wire on a 
ra Inch laminated iron core housed in a brass shield. 
Two of these coils are required in the Equamatic 
System. Price, each, $ I. 00. 

lLLCT,IJ/CC(.i' 

Karas Equamatie Sub Panel Brackets 
These brackets make it possible to center the primary 
coils exactly within the secondary coils in the Equa 
matte Receiver inductances, and also to have the pivot 
of the adjustable primary directly above the spring 
clip of the secondary -two important details in the 
ronstruction of the Fquamatic. Three of these brackets 
are required. Price. set of three brackets, 10c. 

All Good Dealers Everywhere 
Handle Karas Parts 

We have made it possible for every radio set 
builder to secure Karas Parts easily and 
quickly. These parts have national distribu- 
tion. They may be secured from all good 
radio dealers everywhere. However, there 
are times when the demand for Karas parts 
for popular circuits depletes some dealers' 
stocks, with the result that your particular 
dealer may be out of certain items you need. 
If you are in a hurry and do not wish to wait 
until your dealer secures a new stock from his 
jobber you may order direct from us, if you 
wish to do so. Simply fill out and mail the 
coupon below, telling us which parts you need, 
and we will send these to you by mail. SEND 
NO MONEY. Just hand the postman the 
price of the parts plus a few cents postage. 

KAROS ELECTRIC co. 
CHICAGO :I U. 5. A 

ATJ _xDi 

KARAS HARMONIK 
ALL STAGE RADIO 

AUDIO TRANSFORMERS 
Every tone -every shade of tone - 
every vital harmonic -every overtone 
-is amplified with greatest volume 
and unvarying clearness by Karas 
Harmonik Audio Frequency Trans- 
formers. We designed these trans- 
formers to combine the greatest pos- 
sible VOLUME with maximum clear 
ness. Result: When Karas Harmon - 
iks are used there is no muffling of 
words or sounds -no distorted tones 
-just clear, pure, sweet, natural re- 
production with surpassing volume. 
Karas Harmoniks are all stage ratio 
transformers. They have extremely 
low losses, high impedance and mini- 
mum distributed capacity. Many 
thousands of turns of wire finer than 
a human hair is wound on the large, 
iron core to insure high inductance 
and ample magnetic field for influ- 
encing the secondary windings. Karas 
Harmoniks have a controlled air gap 
which gives an extremely high am- 
plification of low frequency funda- 
mental harmonics. They are scien- 
tifically shielded, perfectly matched, 
and will outperform any other audio 
transformers ever made. Price, each, 
$7.00. 

KARAS ELECTRIC CO. 
1061 Association Bldg. 

CHICAGO 

KARAS MICROMETRIC 
VERNIER DIALS 

Oscillatory circuits re- 
quire Karas Micrometric 
Vernier Dials for best 
results in tuning. Mi- 
crometric. tune to within 
r- r000th of an inch - 
have 63 to r gear ratio 
-never falter or slip - 
have large convenient 
knobs which do not tire 
the hand -are made of 

Bakelite -have gold inlay precision markings 
-smooth, velvety action- and are absolutely 
free from backlash. They enable super own- 
ers to tune their sets as fine as a split hair. 
No other vernier dials do this. Micrometrics 
come in 18o and 36o degree types, are easy to 
attach -no panel holes to drill. Order Mico- 
metrics for your super to -day and listen to 
stations you never heard before. Price, $3.50 
each. 

KARAS ORTHOMETRIC 
STRAIGHT FREQUENCY LINE 

VARIABLE CONDENSERS 
Called by experts the most perfect variable condensers ever pro- 

duced. They possess features you will recognize as vital in con- 
denser design. First, Karas Orthometrics have no measurable 
losses. Their resistance cannot even be ascertained by the most 
delicate instruments. As Karas dielectrics are made of hard rubber 
and placed well outside of the effective elctrostatic field, absorp- 
tion losses are done away with. 
Second, Karas Orthometrics are absolutely straight frequency line 
condensers. The "curve" of a Karas Condenser is a perfectly 
straight line at every wave length setting.of the dial. This result 
is accomplished by the scientific eccentric form and position of 
Karas Orthometric Rotor Plates. There is a uniform separation of 
all adjoining wavelengths by equal distances on the dial. Every 
station is equally separated from its nearest neighbor in either di- 
rection by a ten kilocycle spacing -one division of the dial. 
Result: NO CROWDING whatever of stations at ANY part of 
the broadcast waveband. 
Karas Orthometrics are of highest possible efficiency both electric- 
ally and mechanically. Die -stamped high quality brass frames and 
plates are used, both rotor and stator plates being soldered at every 
point of contact. Rotor plates and frame are grounded. eliminat- 
ing body capacity effect. Scientific cone bearings allow rotor 
plates to turn easily and smoothly, yet hold the shaft firmly and 
in perfect alignment. 

Sises and Prices 
23 plate .0005 mfd. capacity 
17 plates .00037 mfd. capacity 
Special 17 plate for Equamatic 
II plates .00025 mfd. capacity 

7 plates .00011 mfd. capacity 
5 plates .0001 mfd. cap +city 

- 4 
~ uwlllNtWIIIIUUW 81Ih/4l xN. 

aMAS^nFOl aa: co. o PAT Arveo ran 

87.00 
. .... 6.75 

7.00 

. .... 6.50 

. .... 6.50 ..... 6.50 

KARAS 
ORTHO- 
METRIC 

VARIABLE 
CONDENSERS 

KARAS ELECTRIC CO.. 
1061 Association Bldg.. CHICAGO 
Please send me the following Karas Products. for 
pay postman $ upon delivery. plus 
( 1 Set of 3 Karas Equamatie Inductance Coils. .... Karas Audio Frequency Transformers, each, .... Karas Orthometric Condensers. as follows: 

( 1 23 plate I 1 17 Plate ( 1 

( 1 11 Plate ( 1 7 Plate ( 1 .... Karas Equamatic Retard Coils. euch. $ 1.00. .... Karas Equaniatic Subpanel Brackets, set of 

which I agree to 
postage. 
$12.50. 

$7.00. 

Special 17 plate 
5 Plate 

three. 70e. 

Name 

Address 

('itv State 
(If cash accompanies order we will ship postpaid.) 

* Examined and approved by RADIO BROADCAST * 
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cIae new Balkite 
Combination 

with your 
"Á' battery 

it supplies all radio power automatically 
from the lzght socket 

U. S. PATENT. OCT. 12. 1926 

A New Balkite "B" at ,27.50 
Eliminates "B" batteries and sup- 
plies "B" current from the light 
socket. Three new models. Balkite 
"B " -W at $27.50 for sets of 5 tubes 
or less requiring 67 to 90 volts. Bal - 
kite "B " -X for sets of 8 tubes or less; 
capacity 30 milliamperes at 135 volts 
-$42. Balkite "B " -Y for any radio 

set; capacity 40 milliamperes at 150 
volts -$69. (In Canada: "B " -W 
$39; "B " -X $59.50; "B " -Y $96.) 

The New Balkite Charger 
MODEL J. Has two rates. A low 
trickle charge rate and a high rate 
for rapid charging. Can thus be 
used either as a trickle or as a high 
rate charger. Noiseless. Rates: with 
6-volt battery, 2.5 and .5 amperes; 
with 4 -volt battery, .8 and .2 am- 
pere. Price $19.50. West of Rockies 
$20. (In Canada $27.50.) 

Balkite Trickle Charger, $10 
MODEL K. With 6 -volt "A" bat- 
teries can be left on continuous 
charge thus automatically keeping 
the battery at full power. With 4- 
volt batteries can be used as an in- 
termittent charger. Or as a trickle 
charger if a resistance is added. 
Rate .5 ampere. Price $10. West of 
Rockies $10.50. (In Canada $15.) 

All Balkite Units operate from 
110-120 voit, 50 -60 cyc /e AC. The 
Ba /kite Charger is also made i,, 
25 -40 cycle model. 

Now you can operate your radio 
set from the light socket. Merely 
by adding the new Balkite Com- 
bination Radio Power Unit. 
Once connected to your "A" bat- 
tery and set and plugged into 
the light socket, it supplies auto- 
matic power to both circuits. 
You need not even turn it off 
and on, for it is controlled by the 
filament switch already on your 
set and is entirely automatic in 
operation. It will give you a 
constant quality of reception 
that cannot be secured in any 
other way. 

Balkite Combination can be 
installed in a few minutes, either 
near the set or in a remote loca- 
tion. Like all Balkite Radio Power 

Units it has no tubes, nothing to 
replace or renew, is a perma- 
nent piece of equipment, and is 
built to conform with the stand- 
ards of the Underwriters' Lab- 
oratories. It is noiseless in oper- 
ation. It will serve any set now 
using either 4 or 6 -volt "A" bat- 
teries and requiring up to 30 
milliamperes at 135 volts of "B" 
current - any set of 8 tubes or 
less, including power tubes. 

Add Balkite Combination to 
your radio set and know the pleas- 
ure and convenience of owning a 

receiver always ready to operate 
at full power. Price $59.50. {$83 
in Canada.] Ask your dealer. Fan - 
steel Products Company, Inc., 
North Chicago, Illinois. 

Listen to the Balkite Radio Symphony Concerts with Walter Damrosch and 
the New York Symphony Balkite Hour Saturday Nights 9 P. M. Eastern 
(8 P. M. Central) Standard Time, over WEAF, WEEI, WGR, WFI, 
WCAE, WSAI, WTAM, WWJ, WGN, WCCO, KSD, WDAF, WOC. 

Ballote 
Radio Power Units 

THE DAL/CITE LINE OF ELECTROLYTIC DEVICES IS PROTECTED BY EDGAR W. CNGLE U. S. REISSUE PATENT NO. 16.435. DATED OCT. 12. 1926 

* Examined and approved by Ralno BROADCAST * 
lt luto Itai1.fu/.1xT. Jmlllul;l. 192 7. l'llldl.)led mouth)>. Col. X. No. 3. l'ubllhcd at Carden l'it>. N. C. Sub.erlptlon mire $ ),an a ccar Ent eled at the po.t office at 

4nllau l'IU, N. l'.. n. >ct+nld e)a., mall nulttel. Doubleday. Garden N, 1 
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Now Owns a Radio 
Store 

"The Radio business is rushing 
just now. Building many Super 
Heterodynes, also doing installa- 
tion and repairing. To your 
course I owe all my success in 
the Radio profession." A. J. 
Ommodt, Bowman, N. Dak. 

HERE'S WORK THAT IS 
ALMOST ROMANCE! 

Controls First Car Ply -» 
Radio 

"I operate the portable broadcast- 
i ng station in rear car, driving 
front car by Radio control. Will 

>` operate this car from New York to 
'Frisco-13 months trip. Then we 
take the car around the world -a 
three years' tour. I owe it all to 
you." Leo Paul, New York City. 

You Can DoWhat 
TheseNen Did! 

I Will TroinYou at Nome 
topi 11 ajleay Raaio,Tob 

Get into the great new Big -pay Industry- Radio. If 
you're earning a penny less than $50 a week, clip 
coupon now. Send for AMAZING FREE BOOK, 
"Rich Rewards in Radio." Why go along at$25 or $35 
or $45 a week, when you could earn $50 to $250 in the same 
six days, as a Radio Expert? Hundreds of N. R. I. 

trained men are doing it -why can't you? I'll train you just 
as I trained them -just as I trained the men whose letters 
you see on this page. I'll teach you quickly at home in 
your spare time to be a Radio Expert, and draw down big 
money for the easiest and most fascinating work in the 
world. eÌe InstrumentS 

Given FREE o 
Extra Cost - 
All instruments 

shown here and others 
sent to all my students free of 
extra cost under short time 
special offer. Clip coupon now -find out all about this big un- 
equalled offer while you still have 
time to take advantage of it. This 
training is intensely practical -these 
instruments help you do the practical 
work. 

My Radio Training is 
the "Famous Course 
That Pays for Itself" 

Make more money quick when 
you take up this practical course. 

I show you how to in- 
crease your earnings almost 
from the start of your cours e 
throngh practical pointers I 
give you. 

Howard B. Luce of 
Friedens, Pa., made $320 in 7 

$50 to $250 a Week as 
a RADIO EXPERT 

It's the trained man, the Radio Expert, 
who gets the big jobs of this profession - 

paying $75, $100, $200 a week and up. Free book 
gives all the facts. Every day N.R.I. trained 

men are taking good places in the Radio field -men 
like you -men like those whose stories I show you 
here. You can prepare just as they did by new prac- 
tical methods, learn right at home in your spare 
time. Lack of experience no drawback -common 
schooling all you need. Our tested clear methods 
make it easy for you. We guarantee to train you 
successfully. Big Free Book contains all the 
proof. 

Clip Coupon Now 
for FREE BOOK 

Most amazing book on Radio 
ever written -full of facts and 

pictures -tells all ahout the great Ra- 
dio field, how we prepare you and 

help you start. You can do what 
others have done -GET THIS 
BOOK. Send coupon today -no 
obligation. 

J. E. Smith, Pres. 
NATIONAL RADIO 

INSTIT.UTE 
Dept. A -94 

Washington, D. C. 

$70 in one Day 
for T. M. Wilcox 
"I am in business for my- 
self and recently made 
$70 In one day. I was an 
electrician of rich experi- 
ence and was occupying a 
splendid position as tele- 
phone superintendent 
when I enrolled with your 
course believing it would 
open up greater oppor- 
tunities -have not been 
disappointed. Estimate 
that Radio will be worth 
tens of thousands of dol- 
lars to me in the next few 
years." T. M. Wilcox, 
Belle Island, Newfound- 
land. 

weeks during his spare time. 
D. H. Suitt of Newport, Ark., writes 
"While taking the course I earned in 
spare time work approximately $900." Earl Wright of Omaha reports making 
$400 in a short time while taking his course -working at Radio in his spare time only! 
Sylvester Senso, 207 Elm St., Kaukana, Wis., 
made $500. These records not unusual -these 
men are a few of hundreds. 

ief Engineer 
Station WEMC 

"Please communicate with my 
two junior operators here who 
want to increase their knowl- 
edge of Radio. Being a grad- 
uate of your course I know 
they could do nothing better 
for themselves than study it 
for it is the way to success 
in this profession." John E. 
Fetzer, Chief Engineer, Sta- 
tion WEMC, Berrien Springs, 
Michigan. 

Choto shows Graduate E. 
F. Spadoni in his own 
Radio store at Chicago, 
Ill. "Your course gets 
the credit," says Spadoni. 

And when you graduate, my big Free 
Employment Department helps you get the job. 
You get just the same preparation and assistance 
toward success we gave C. C. Gielow, Chief Operator 
of the Great Lakes Radio Telegraph Co., E. W. Novy, 
Chief Operator of Station WRNY, Erle Chambers, 
Radio Engineer for Stewart -Warner, J. E. Fetzer, 
Chief Engineer of Station WEMC. The National Radio Institute, established 1914, today offers you the same opportunity these men had undera bond that guarantees 
you full satisfaction or money refunded. It's your big chance to get into the great Radio field -mail coupon TO- DAY for my big Free Book and proof I 

SSS 

Kimball With WMAC 
Chicago 

"Accepted a position with the 
Chicago Daily News Station WM- 
AQ. My Income practically dou- 
bled, thanks to your fine course. I 
handle all consultation also do op- 
erating." Keith Kimball, Station 
WMAQ, Chicago, Ill. 

Promoted to Big Job 
"Just been made Sales Mana- 
ger of this Radio firm -re- 
ceived a very good increase 
in pay. Up to present 
have been getting salary 
which in 3 months en- 
abled me to purchase 
new car.." R. Jones 
Bay City Mich. 

J. E. Smith, President 
NATIONAL RADIO INSTITUTE 
Dept.A -94 Washington, D. C. 

Dear Mr. Smith: Without obligating me in 
anyway, send me your free book "Rich Re- 

wards in Radio" and all information about your 
practical, home -study Radio course. 

Name Age 

Street Address 

Town State 
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B 

fcIN WESTON 
Battery Eliminator for Radio Performance 

Complete 
with 

Raytheon Tube 
TYPE 2 

For 110-120 Volt A C 
60 Cycle Current 

$35.00 
TYPE 2A 

Higher Powered Elimi- 
nator for extremely 
large sets 

$42.50 
TYPE 2C 

For 110.120 Volt A C 
25 or 30 Cycle Current 

s47.50 r 
No Fixed Voltage Taps 

with the Kingston, three differ- 
ent voltages and obtainable at 
the same time. 

Extreme Flexibility 
Each tap is adjustable over a 
wide range, making any vol- 
tage from 5 to 150 possible. 

The 'Raytheon Tube 
The Raytheon Tube is used as 
a rectifier only the highest 
quality is admitted to the 
Kingston. 

Is Without Noise 
The Kingston operates with 
extreme quietness and without 
vibration and will not heat. 

No Acid or Solution 
No trouble to operate and op- 
eration cost is extremely low. 
Will not get out of order. 

THE KINGSTON B 
BATTERY ELIMI- 

NATOR means clear, full 
reception always richer, 
finer tone quality, and re- 
lease from most of your 
radio problems. 

Do away with troublesome, 
expensive, bulky batteries, 
with a dead radio set just 
when you want it most, 
with acids, with the danger 
of stained rugs. 

The Kingston B Eliminator 
is compact, handsomely 
finished in black and nick- 
el, and guaranteed not only 
to remove battery nuisance, 
but to deliver increased vol- 
ume. A trial will convince 
you. 

e/4t Your Dealer's 

KO one EmoCCttñátána 

Kp 
mpany 

T0 Pro 

NOT BEYOND 

PC.C, 

c 

...., 2 

WESTON " PIN-JACK " 
VOLTMETER for plugging into 
filament pin- jacks -Radiola, Vic- 
tor, Brunswick -Balke or Bosch sets 
are now provided with Volt- 
meter Jacks for its reception. All 

other sets can be so equip- 
ped by simply installing the 
pin -jacks which accompany 
each instrument. It is only 

necessary to plug the 
Voltmeter into the jacks 
and turn the rheostat 
until the proper tube 
voltage is indicated - 
eliminating 90% of the 
troubles of radio recep- 
tion and giving longer 
tube life with the best 
possible reproduction. 

WESTON GRADIO INSTRUMENTS 
will reveal the true conditions under which your 
set is operated and make it possible -simply 
by watching the dial -to get the best out of 
any receiver. The manufacturers mentioned 
above already provide pin -jacks on their sets 
for the use of these voltmeters. Dealers who 
have sold them know that they cut their ser- 
vicing overhead on every set to which applied 
and bring satisfied customers, insured against 
unnecessary disappointment, failure and ex- 
pense. 

THE WESTON CONVERT- 
IBLE TYPE OF PIN - 
JACK " VOLTMETER not 
only has the advantages of the 
pin -jack instrument, but in ad- 
dition is arranged for battery 
testing. With this unique de- 
vice the operator can regulate 
his filament voltage -then re- 
move the voltmeter and plug it 
into the High Range Stand to 
measure battery voltages and lo- 
cate circuit troubles. Ask your 
radio dealer or write us for com- 
plete information. 

WESTON ELECTRICAL 
INSTRUMENT CORPORATION 

179 Weston Avenue Newark, N. J. 

STANDARD THE WORLD OVER 

J3ioneers since IRSS 

* Examined and approved by R.tmn 13Rn\nc.>,sT * 
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S) tleht 
MUSICAL PERFORMANCE/ 

Tschaikowsky, Bee thoven, Brahms -- would 
you listen with rapture to the rendition 
of their master pieces by the "hungry six" 
corner band? You would not! 

Then why distort the mas- 
terful programs of the better 
broadcasting stations to the 
"hungry six" type of reception 

when Thordarson transformers 
are available at every dealer's? 

Thordarson transformers are found 
in the majority of quality receivers, where 

musical performance is the first consider- 
ation -A conclusive proof of the musical 
supremacy of Thordarson amplification. 

TI!IORDARSON 
RAD I O 

TRANS FORMERS 

PéézrÌjN 

main/ i's 

Standard 

on the 
inest" 

The 
Has 
Specified 
as 

R -200 
. e .. Amplifying. Transformer 

transformer for the musical epicure. 
unusually faithful reproductive powers. 

on such quality receivers 
q300 Zenith, Kennedy and Howard... 

A 
the 
2 

3% 
6 

t- 

good 
requirements 
to 
to 
to 

- e i 
Standard 

Amplifying Transformer 0 
reproducing transformer suitable for 

of the average ear 
1 ratio $5.00 
1 ratio 4.00 
1 ratio 4.50 

Autoformer III All Frequency 
Impedence Amplifier 

Amplifies every note in the musical scale. 
An impedance with a step -up ratio, giving 
the even amplification of the impedance 
with the amplification .increase $5 
of the transformer J 

l;. R -210 
4¡ Power Compact 

A complete foundation unit for power am- 
plification and B- supply. Contains a power 
supply transformer and two chokes for 
power amplifier using UX -210 $2000 
power tube 

' R -171 

11±c.17 Power Compact 

Similar to the R -210 type but designed for 
UX -171 power tube and Raytheon rectifier. 
Contains buffer condensers as well as power 
supply transformer and $1500. 
chokes 

p . .. 

R -197 j Power Supply 
Transformer 

A Power Supply Transformer designed for 
B- supply using the R. C. A. UX -213 type 
full wave rectifying tube. Will $700 
supply up to 180 volts B 

All 
I R -196 

30 Henry Choke 

Designed either as a filter or an output 
choke. Completely shielded. Current car- 
rying capacity 80 MA. Inductance 30 hen- 
ries. D. C. resistance 280 $500 ohms 

An 
tective 
voltage 
of 

R -76 
1 ,, Speaker Coupling 

Transformer 
output transformer designed as a pro- 

device to keep the high direct current 
of power amplification out $600 

the speaker unit 11 

THORDARSON ELECTRIC MANUFACTURING CO. 
`Transformer Specialists Since 1895 

WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS :turon and ICingsburz, Streets Chicago, Ill. II.S.A. 

* Examined and approved by R.aDlo BROADCAST * 
www.americanradiohistory.com

www.americanradiohistory.com


-?,38 RADIO BROADCAST ADVER'I'ISER 

The UNIVERSAL 
TWO NEW COMPANIONS 

Transoceanic "New Phantom" 
Seven Tubes --100% Shielding- -Tunes 35 Meters to 3600 Meters 

.$220.00 (No Accessories) 

"On the Air to 
Compare These Features With Any Radio 

Indicates Original Colden -Leutz Feature as Applied to Broadcast Receivers t Exclusive Feature 

Golden Le,Iz 
Transoceanic 

Any 
Other Radio 

1. 100% shielding -Interstage shielding -Complete external shielding against extraneous disturbances* I 

2. Totally shielded low loss variable condensers to prevent interaction between condenser and transformer fields* f - 1 

3. Complete shielding between stators (grid circuit) of multiple condensers scientifically determined* I 

4. Use of Indicating Meters and special switch to read "A," "B" and "C" battery voltages, total of 8 different readings` - i 

5. Licensed under Hogan Patent 1,014,002 for single control (first licensee)` 
1 

6. Optional individual control or simultaneous control of all tuning controls, instantly changeable* 1 

7. Use of interchangeable tuned radio frequency transformers to tune all broadcast wavelengths in the world, viz, 35 to 3600 meters` r - I 

8. A special filter circuit in the output to exclude detrimental plate current from the Loud Speaker, Power Audio Amplifier included - 1 

9. Use of Resistance Coupling in the Audio Amplifier, combined with impedance and transformer coupling for perfect reproduction` t - 1 

10. Adjustable Antennae Coupling to adapt set to all various types and sizes of broadcast aneennae* t 1 

11. Antennae Series Condenser for Extreme Selectivity in congested districts, distant reception through locals possible* t - . - 1 

12. Sealed Chassis to exclude moisture and dust, design equally suited to any climate in the world* t - - - - - . . 
1 

13. Last stage, power audio, adaptable to 201A, 112, 171 or 210 tubes, 550 volts maximum capacity for great volume* t - - - - 1 

14. Separate B Voltage Taps for Detector, Radio Amplifiers. Audio Amplifiers and Power Amplifiers, adjustable for all tubes* - - 1 

15. Separate Bias Voltage Taps for Radio Amplifier. Audio Amplifiers and Power Amplifiers, adjustable for all tubes* - - - - t 

16. Power Audio Tube Filament arranged for heating by either battery or alternating current' 1 

17. No rivets to corrode, all connections soldered in accordance with Navy Specifications, all wires heavily insulated* - - - 
1 

18. Only piece of steel used is in condenser shafts, detrimental steel supports purposely omitted, all other material non -magnetic - 1 

19. Metallized heavy current carrying, permanent value grid leaks and resistors. Fixed condensers made to special order - - - 1 

20. Direct Disc Vernier Adjusments: Etched Black Brass Dials, Silver Graduations 0 to 100 I 

21. Indicating rotors upon which calibrations can be recorded for reference: all calibrations are permanent 1 

22. All insulating material Genuine Bakelite include sub -panels -coil bases--coil forms; sockets, new UX type positive contact - - 
1 

23. All Screws, Bolts and Nuts securely fastened by bronze lo-k washers and non -magnetic rust proof material* t 1 

24. Most Compact Multiple Tube Sets made, 9 tube less than 2 cubic feet; 7 tube less than 1 cubic foot. Dimensions 27; z 13,' z 8 inches. I 

25. Scientifically determined distance between transformers and shield, not detrimentally close, practically no shield losses* f - - - I 

26. Volume Control device to regulate volume to any desired value without affecting quality, musical reproduction finest possible - 
1 

27. Can be used with "B" and "C" Eliminators, special Golden -Leutz Eliminator made to match which supplies up to 450 volts - 1 

28. Practically all parrs, except the meter and a few small parts. are manufactured in our factory and laboratory tested - - - - I 

29. Each receiver tested at night and calibrated to a station at east 2000 miles distant, guaranteeing long range performance - - 
1 

30. Adaptable to Electric Socket Operation using Golden -Leutz A -B -C Eliminator I 

GOLDEN- LEUTZ, INC. 
"Manufacturers of the Highest Class Radio Apparatus in the World" 

MAIN OFFICE AND WORKS: 

SIXTH AND WASHINGTON AVES., LONG ISLAND CITY, NEW YORK, U. S. A. 

Cables: "Experinfo" New York -All Codes 

DEALERS OR JOBBERS WIRE OR WRITE FOR SAMPLE TODAY 
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TRANSOCEANIC 
TO THE "S /EVER GHOST" 

Transoceanic "Phantom" 
Nine Tubes --100% Shielding --Tunes 35 Meters to 3600 Meters 

$250.°° 
Everywhere" 

m 

(No Accessories) 

With respect to Receiving Range, Selec- 
tivity, Simplicity of Operation, Electrical 
Design, Mechanical Construction, Total 
Amplification and Quality of Musical 
Reproduction, we believe this Phantom 
Model easily exceeds all present designs. 

Phantom 
Models are 

already in use 
on the 

U. S. S. VEGA 
and U. S. S. UTAH 

"MOST 
POWERFUL 

IN THE WORLD" 

9 TUBE TRANSOCEANIC "PHANTOM" 

UNIVERSAL TRANSOCEANIC "NEW PHANTOM" 
Item Quan. DESCRIPTION 

1 1 Universal Transoceanic "New Phantom" Broadcast Receiver, 7 
tubes, 2 tuned radio, detector, three audio and power audio am- 
plifier. Including "A" Transformers for 200 to 560 meters 
tuning range. (No accessories included.) - - - 

EXTRAS 
2 1 Set selected tubes including detector and 210 power tube 
3 1 Set "B" Transformers for tuning 80 to 210 meters - 
4 1 Set "C" Transformers for tuning 35 to 90 meters - 
5 1 Set "AA" Transformers for tuning 500 to 1500 meters 
6 1 Set "BB" Transformers for tuning 1200 to 3600 meters 
7 1 6 volt 120 A.H. Storage Battery 
8 1 New Type Farrand Senior Loud Speaker, Cone Type 
9 1 Golden-Leutz Special Current Supply for 110 volts 50/60 cycle A.C. 

10 1 Antennae Equipment 
Total all accessories - - - - - - 

11 1 Complete Knocked down Kit of all Transoceanic "New Phan- 
tom' Parts ready for assembly including constructional Drawings 
(no accessories) "A" Type transformers for 200 to 560 meters 
included 

12 1 Complete set of Constructional Drawings and Operating Data on 
Transoceanic "New Phantom" only 

Price 

5220.00 

21.50 
15.00 
15.00 
15.00 
15.00 
24.00 
32.50 

135.00 
4.00 

UNIVERSAL TRANSOCEANIC "PHANTOM" 
Item Quan. DESCRIPTION 

1 1 Universal Transoceanic "Phantom" Broadcast Receiver, 9 tubes 
4 tuned radio, detector, three audio and power audio amplifier. 
Including "A" Transformers for 200 to 560 meters tuning range. 
(No accessories included.) 

EXTRAS 
2 1 Set selected tubes including detector and 210 power amplifier - 
3 1 Set "B" Transformers for tuning 80 to 210 meters - - 
4 1 Set "C" Transformers for tuning 35 to 90 meters - - 
5 1 Set "AA" Transformers for tuning 500 to 1500 meters - 
6 1 Set "BB" Transformers for tuning 1200 to 3600 meters - 
7 1 6 volt 120 A.H. Storage Battery - - 
8 1 New Type Farrand Senior Loud Speaker, Cone Type 
9 1 Golden -Leutz Special Current Supply for 110 volts 50/60 cycle A.C. 

10 1 Antennae Equipment 
Total all accessories 

11 1 Complete Knocked down Kit of all Transoceanic "Phantom" 
Parts, ready for assembly including constructional drawings (no 
accessories.) "A" Transformers for 200 to 560 meters included. 

12 1 Complete set of Constructional Drawings and Operating Data 
for Transoceanic "Phantom" only - - - - - 

Price 

$250.00 

25.50 
25.00 
25.00 
25.00 
25.00 
24.00 
32.50 

135.00 
4.00 

$497.00 

$190.00 

2.00 

$571.00 

$220.00 

2.00 
Special Quotation for Dry "B" Battery Operation Will Be Made On Request Special Quotation for Dry "B" Battery Operation Will Be Made On Request 

INDIVIDUALS MAY ORDER DIRECT FROM FACTORY IF DESIRED 
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'Ever heard a real receiver? 

630 
Silver Shielded Six 

YOU can buy every part needed for the Shielded Six 
solidly packed in a wooden kit -box -everything nec- 

essary except cabinet and accessories. Just ask for the 
630 kit -it costs $95.00 -and it will build a set you can't 
duplicate for ,4200, factory built. Or if you have some 
parts, you can get the Essential Kit, No. 633, for 
$45.00. 

And remember -when you build a Shielded Six you're 
getting a set with years of research work behind its de- 
sign, with every part laboratory tested. You're getting a 
guarantee that its tone quality is beyond compare. 
Radio 'Broadcast, Radio Age, Radio `News, The Citizen's 
Radio Call Book, all and more, have verified these claims 
-have endorsed the Shielded Six unqualifiedly. 

HAVE YOU ever heard a real receiver? That's a 
simple question, but not one person in one 

hundred can say "yes." 

Have YOU ever heard a radio set that made you 
lie back, light up your favorite pipe, and say, "This is 
the life "? When you've listened to a symphony over 
the radio, haven't you always felt that it would be just 
a bit clearer if you were in the concert hall? 

Have you ever wanted just a little more volume on 
that distant station just a bit more selectivity to cut 
out the interfering locals? And haven't you wished 
but two dials would tune the whole contraption instead 
of lots and lots of little knobs? 

Have you ever heard a Silver -Marshall Shielded 
Six "doing its stuff "? It is guaranteed to give you 
better reproduction than you've ever heard. With the 
Six, you actually feel the vibration when you hear a 
cello or an organ the timbre of a violin is true - -a 

piano sounds as it should. And on a full orchestra - 
well, just ask the man who's built one about tone qual- 
ity- -he'll probably overwhelm you with enthusiasm. 

For selectivity, for bringing in distance, the 
Shielded Six is right there beside the best. You can 
put it together on the living -room table with three 
tools in three hours, and the same evening bring in 
stations local and distant with uncanny ease -with 
only two dials. 

220 and 221 Audio Transformers 
DO you know that a large manufacturer building reproducing equipment for 

new theatres standardized on 220s and 221s after going over the entire 
market? Do you know that the maker of the finest electrically cut phonograph 
records stopped looking for reproducing equipment when his laboratory re- 
ported on the 220s and 221s? Do you know that the unofficial report of the 
largest telephone manufacturing company in the world set S -M 220s up as the 
very finest they had ever tested? Do you know that every important magazine 
has recommended them -that they are outselling all other makes? Finally, 
do you know that, guaranteed to give better quality than any others available, 
not a single user has ever asked the factory for his money back? 

Can you think of any better recommendation for your audio transformers? 

S-M type 220 audio transformer is designed for all stage use in ordinary or 
power amplifiers, with all standard tubes. S -M 221 is an output transformer, 
to be used between your power tube and loud speaker. It s guaranteed to im- 
prove quality and handling power- unconditionally, with any set or speaker. 
Both types are priced at $6.00. 

Prices IO;'; higher West of the Rockies 

Do You Know the 
Secret of 

R uality 'Reproduction? 

HAVE you your copy of "The 
Secret of Quality"? This 

book tells you simply and con- 
cisely how to get the most out 
of your audio amplifier -how to 
get real quality. It contains lab- 
oratory data never before avail- 
able even to many manufactur- 
ers. It is the only authoritative 
treatise on all types of audio 
amplification written in non- 
technical language ever pub- 
lished. 

It's free! Ask your dealer 
for a copy. 

SILVER -MARSHALL, Inc. 
838 W. JACKSON BLVD. CHICAGO, U. S. A. 

* Examined and approved by R Arlo 
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Sylvania Tubes are preferred by the most critical radio v 
users everywhere. 

Radio experts with ears that are trained to catch the 
most minute flaw in radio reception, like the clearer tone 
and the keener selectivity of Sylvania Tubes. 

Sylvania Tubes are made better, yet they cost no more 
than the ordinary tubes. 

For real radio enjoyment, place a Sylvania Tube in 
every socket of your set and tune in. The result will reveal 
to you new possibilities in your set. id 

* 
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THE Simplicity of 'uning 
THE EÌfI Cl e12C °d Q fZjfee o/s Condensers 

and 
me BeQuty of Me Bronze Fronf Plaie 

Makes the 
"UNITUNE" the most 
desirable tuning device 

ever designed. 

ALL BRUNO 
"UNITUNES" 

may be mounted on a 
panel with only two 

screws. 

The basic "UNITUNE" consists of a 
frame upon which are mounted two condensers 

operated independently by two bakelite drums projecting 
thru a beautiful bronzé plate. It may be obtained in all standard 
capacities. Completely assembled it lists at $11.00. 

Other "UNITUNES" assembled with one or more Quartzite 
Coils for all popular circuits range from $12.00 to $21.00. 

Booklet of Instruction and Blue Prints -25c 
BRUNO RADIO CORP., LONG ISLAND CITY, N. Y. 

%. .n--= lvT- 

RADIO BROADCAST ADVERTISER 

ifrahtrilK 
CARBORUNDUM 

WITHOUT 
DRY CELL 

REG. U. S. PAT OFF. 

S UNIT 
They say that even hardened laboratory engineers are enthused over the 

new Carborundum Eight -Tube Super Set. 
It is an absolute revelation and one of its great features is the Carbo- 

rundum Stabilizing Detector Unit employed as a second detector. 
With this marvelou3 set you will get crystal clear tones at super -het 

volume to spare -greater distance- increased sensitivity. 
And one of the great reasons for its remarkable success is the 

Send for 
Constructional 
Details of the 
Carborundum 
Eight -Tube 
Super Set and 
new Hook -Up 
Book D -2 

CARBORUNDUM STABILIZING DETECTOR UNIT 
Improves Any Set 

CARBORUNDUM GRID LEAKS CARBORUNDUM COUPLING RESISTORS 

THE CARBORUNDUM COMPANY, NIAGARA FALLS, N, Y. 
SALES OFFICES AND WAREHOUSES IN 

New York : Chicago : Boston : Philadelphia : Cleveland : Detroit : Cincinnati : Pittsburgh : Milwaukee : Grand Rapids 
The Carborundum Co., Ltd., Manchester, Eng. 

O 

* Examined and approved by RADIO BROADCAST * 
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The New Ship Model VITALITONE 
TSEAUTY and quality are completely harmonized in this 

new ship model VITALITONE loudspeaker. It adds a 
decorative note to your room whether placed on a table 
or hung on the wall. 

The frame and stand, which support a standard size cone, are 
executed in bas relief and finished in antique polychrome coloring. 

The VITALITONE is powerful, responsive, sensitive, and non- 
buzzing. It is adjustable and of sturdy construction and will take 

35o volts power input. 

Satisfactory results unqualifiedly guaranteed. 

Trice $12.50 
Write Dept. B for Literature. 

VITALITONE RADIO CORPORATION 
88 University Place - New York 

* Examined and approved by RADIO BROADCAST * 
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D' y' know what IJOMPIEL 
does for Dealers ? 

"Why, Mack, you ought to tie up with 
Lommel -the wholesaler who never retails," says 
a Hommel Dealer to his friend who had been 
facing the competition of his own jobber. 

"I've dealt with Hommel for years," he 
continued, "Hommel has given me the fairest 
and squarest of dealer co- operation, has adver- 
tised consistently for years and has referred 
hundreds of inquiries to me direct. Hommel's 
Repair and Inspection Department saves me a lot 
of factory red tape and I've never been delayed 
yet on a rush order. The prices are always right. 

"Yes, Mack, my advice is- -Tie up with 
Hommel for real jobbing service." 

WHOLESALE 
Hommel's Catalogue No. 27 -B is free. 

929 PENN AVENUE 

-- . frAn 
} ;MALMTEL - . _ 

Ask 

"MY ADVICE IS -TIE UP 
WITH HOMMEL!" 

for it. 
EXCLUSIVELY 

tYCwiG 

HDMMEI ;PITTSBURGH, PA. 
, 

r 

CELLCHEK 

If you are trying to 
think of an acceptable, 
useful Christmas pres- 
ent for a friend with 
a Radio, give him one 
of these new and more 
accurate instruments, 
for testing his storage 
battery. The electrical 
meter indicates in- 
stantly whether the 
battery needs re- charging, is low or in good 
condition. And the CELLCHEK operates 
without the withdrawal of a drop of acid, keeps 
hands clean and protects rugs and furniture. 

Price - - $2.50 

BURTON -ROGERS COMPANY 
Boston Mass. 

Sales Dept. for Hoyt Electrical Instrument Co. 

i1A 461F fi. 

Recommended b. 
Leading Authorities 

and Specified b 
ARTHUR H. LYNCH 

cor the 

Lynch Power 
Amplifier 

Use T.o CECo Tape ,.c.. 
High Tubes 

and One CECo 'Type .171 
er Au)plitier 

Il rite for Complete Dom Sheet 

C. E. NIF(:. CO., inc., l'IiOVll)FNCF. R. 1. 

J7i 

* Examined and approved by R.\olo BROADCAST * 
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fèShie1d e 
viith Copper -_ 

,1hi ' e Eliminates 
SQuea , owls ara Scraping, 
IZasp' , Mícrophoníc Noises 

Now comes the Strongson Self -Shielded 
Copper Plated Radio Tube. It isolates 

and holds within the tube those micro - 
phonic noises, originating within it and pre- 

vents that electrical and magnetic inter -action 
between the tube stages, by drawing off all 

inter -tube coupling through a ground to the 
negative "A" Terminal. The results are more 

power per tube stage, decreased consumption of 
power, whether from batteries or light socket, and 

flawless, perfectly toned reproduction of voice or 
music. Low wave stations come in without those ac- 
companying squeals and howls. You can feed your 
set all the power necessary to get distance and desired 
volume without disturbing noises. With concentration 
of power per tube stage, the selectivity is sharper as 
stations come in on a much more restricted dial area. 

WRITE FOR CIRCULAR 
giving full particulars regarding this revolutionary tube development. 
Better still -send money order with your dealer's name and address for 
a set of tubes. Satisfaction guaranteed or money refunded. 

DEALERS AND DISTRIBUTORS 
Write or wire today for full particulars 

Self- Shielded 
Note in the illustration below, that 
the copper shield is an integral 
part of the tube itself. 

PATS. PEND. 

°NC 
COPPER 

PLATED 
itookTUBE O 

NONE GENUINE WITHOLTSEAL 350 
HIGHEST TEST, HIGHEST GRADE TUBES 

In the construction of Strongson Self- Shielded.Cop- 
per Plated Tubes extreme care is taken from start 
to finish. Only the highest test, highest grade tubes 
are offered to the public. The tube characteristics are 
tested twice as many times as any other tube now 
on the market. 

FOR CHRISTMAS 
A useful gift for your radio friend. A set of five or 
six matched Strongson Self -Shielded Copper Plated 
Tubes. Attractively packed and shipped postpaid 
to any address, upon receipt of price $3.5o per tube. 

sLF- SHIELDE° 
Rotob 

=óaPER- PLAréo 

Shielding Grounded 
The copper shielding is grounded 
to the negative "A" Terminal 
which in turn connects to the 
ground of your set. 

MOULDED PRODUCTS CORPORATION 
LICENSEE 

549 to 551 WEST 52 nd. STREET 
LiVe'W Jity "A'- 

; ̀  ̀̀  r °`'v .4.44> + iv ó ti. w.,,ll Í ° 
* Examined and approved by RADIO BROADCAST * 
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CAPACITORS 

"UNIVERSAL" 
FILTER CAPACITOR BLOCK 

( 

.. d BZ 
This new FARADON "Universal" Filter Capa- 

tin 

a 
CONDENSED 

BLOCK 

citor Block, of 14.2 Mfds. in one container, is for oper- 
ation in connection with the most generally used 
Battery Eliminator circuits. It contains important 

ROW 714E1101 
LK(E slT1' i 

nucRS i 

.: i'ó-`::.r .. :---_ 
Model WS -375o 

$10.50 

1nFACITY (MFD) 

CAPAL:TY (MFQ) 

features not heretofore found in grouped filter con- 
densers. 

The total capacitance is connected to fixed termi- 
nals in convenient units, permitting ready wiring as 
desired. Units to be connected in the circuit where 
possible high potential surges may occur are con- 
structed to withstand a higher voltage than is usually 
required. Convenience, safety and continued satis- 
factory operation are combined in the FARADON 
Filter Block. 

BY -PASS CAPACITORS 
MODELS 

Capacity Operating Flash Model 
MFD DC Test DC No. Price 

' 150 500 WS3713 $ .90 
1 150 500 WS3714 1.20 

2 150 500 WS3715 1.90 

RELIABILITY 

0_0 
BYPASS 

CONDENSER 
MODELE! 
CAP.I1MFD 
OVERATIRO 
VOLTS DC 
iIATNTES 
VOLTS R 10:3) 

150 

'a 

Is Essential to Satisfaction in 
By -Pass and Filter Capacitors 

Not until a product has successfully passed exacting final electrical and mechani- 
cal tests is it considered worthy of the "FARADON" trade mark and ready for com- 
mercial use. Dependable, efficient products are the result. 

U. S. Army, U. S. Navy, Bureau of Standards, General Electric Co., Radio Corp. 
of America, Tropical Radio Telegraph Co., Westinghouse Electric & Mfg. Co., and 
Western Electric Co., are some of the large Faradon users. 

Thus secure the reliable Faradon Capacitors from your Dealer's 

WIRELESS SPECIALTY APPARATUS CO. 
Jamaica Plain Established 1907 Boston, Mass., U. S. A. 

* Examined and approved by RAoio liRI)\uc:\.r 
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Wur grogram 
tiarts with a snap 

It does if your "snap" judgment is good! Because good recep- 
tion demands lively batteries. And that's what you get when 
you snap on your Rectigon to do your charging. The time to 
start bringing in tomorrow's snappy program is tonight -after 
the last station signs off. You just plug into the light socket and 
attach the terminals. That keeps your batteries at their peppy 
best. That saves service station bother. And you'll never be 
caught with batteries run down, or absent for charging when the 
week's best program is on the air. 

when you charge 'em at home with 
No noise as it charges -not 

a bit of fuss. Not even 
a murmur that would 
dist urb the mildest 
slumber. 

No acids, no chemicals -no 
moving parts- nothing 
to spill or burn. No 
muss, no worry. You'll 
have no spoiled rugs, 
no ruined clothing. 

Saves its cost in short order - 
Count the dollars spent 
in a few trips to the serv- 
ice station and you'll 
hotfoot it for a Rectigon, 

. for the good it does your 
pocketbook as well as 
your batteries. 

Charges both "A" and "B" 
batteries-Keeps both 
packed with power. Bulb 
is used for "B" battery 
charging and is enclosed, 
like all other parts, in 
metal, safe from ac- 
cident. (Rectigon 
charges automobile bat- 
teries, too.) 

Perfect safety for your set - 
If you' tune in while 
you're charging there'll 
be no harm either to set 
or batteries. Nor will 
batteries be discharged 
if anything happens to 
the current while your 
Rectigon's attached. 

6The westinghouse 
Rectigon 

Batte karger 

No Storage Battery Radio 
is Complete 

Without a Rectigon 

THE RECTIGON is a superb Westing- 
house product. Things you can't see, 
like extra heavy insulation, things you can see, like the 
durably enameled case -all are of highest quality. 
Westinghouse also manufactures a complete line of radio 
instruments, and Micarta panels and tubes. 
WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 

Tune in on KDKA - KYW . W87. - KFKX 

* Examined and approved by RADIO BROADCAST * 
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IQ 

BEHIND EDITORIAL SCENES 
ALTHOUGH this January, 1927, RADIO BROADCAST IS not 

decked out with red holly and demure Santa Clauses in 
appropriate poses, it is nevertheless a Christmas issue, and . 
contains a greater quantity than usual of interesting material. 
In this issue, we have a description of a very interesting super- 
heterodyne which a large number of readers have been pleading 
for, ever since Kendall Clough's article on super -heterodyne 

255 I operation appeared in our September number. We present 
Thornton Dow's first article on the crystal and Its use in radio, 
the first of a series of articles by David Grimes, describing his 
remarkable new inverse duplex circuit, a description of the new 
Hammarlund -Roberts "Hi-Q" receiver, and last, the two -tube 
R. B. "Lab." circuit receiver with the National Amplifier and 
B Supply. That is an array of technical and constructional 
material of which we are quite proud. For our Christmas 
presentation to our readers, we have omitted the seasonal decor- 
ations and have supplied as many fine technical articles as we 
could. Even so, the article by Howard Rhodes, of the RADIO 
BROADCAST Laboratory, telling di. H. Hallberg's work on very 
short waves had to be held over for our February number. 

FOR those who have been wondering about the details of 
the cathode ray tube developed by Doctor Coblidge of 

the General Electric Company, James Stokley's leading article 
supplies the information and, what is more, not a little of the 

274 impression created by actually seeing the tube in operation. 
The tube is now more than a laboratory fact and the medical 

277 application lies with that profession. That step, we under- 
stand, has already' been taken. . There is a paragraph 
on page 258 in the "March of Radio" directly under the heading 
"The Month in Radio," which is more than usually prophetic, 
as announcements about the time this magazine appears will 
well show. 

W E, like the aural Mr. Wallace, who each month interprets 
"The Listeners' Point of View," have a strong aversion 

to the average questionnaire. . But so much nonsense has been 
uttered, and worse, written, about what the radio listener likes, 
that we have decided to give those listeners who read this 

289 magazine an opportunity to tell something of their habits and 
preferences. We hope that every reader will tear out page 270 
and fill out the answers. 

298 THE tabulation of advertising volume in general and class 
magazines in Printers' Ink shows that for November maga- 

zines, RADIO BROADCAST had a total of 29,504 lines, being ex- 
ceeded by Radio News with 35.5o6, and followed by Popular 
Radio with 29,315, Radio with í9,7o6, and Radio Age with 
8834- 

RADIO BROADCAST for February will contain another 
article on the R. B. "Lab." Circuit, this time with especial 

reference to the four -tube model. We are beginning to hear 
from the provinces on this set and as Mr. Harvey Merwin of 
Florida phrased it, "the circuit is so much better than you said 
it was that I cannot understand why you did not shout louder. 
but perhaps it is wiser to let the user discover that for himself." 
The first of two articles by B. F. Miessner on electrically 
operated receivers will appear in February. Keith Henney is 
working on another of his popular tube articles which will soon 
appear. -WILLIS K WING. 
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RADIO BROADCAST ADVERTISER ?.l9 

look ̀, 
insider dt Chxistm,s I{adío set 

THE equipment is as important as 

he set. The distance reach of a 

set depends a great deal on the tube 
in the detector socket. The over -all 

performance of a set depends very 
much on the tubes in°every socket. 
The volume and tone qualityyou will 
get are dependent upon the tube in 
the last audio stage. In every point, 
the tubes are as important as the set. 
And everyone who realizes this in- 
sists on genuine RCA Radiotrons. 

The research laboratories of RCA, 
General Electric and Westinghouse 
have developed Radiotrons to new 
accomplishment, year by year. And 
the manufacturing skill of these same 
companies keeps RCA Radiotrons 
far in the lead in accurate making. 

Be sure, when you buy a Christmas radio 
set, that you are getting genuine RCA Radio- 
trons with it. You can tell by the RCA mark 
inside the glass at the top. Or take out the 
tube, and look at its base, 

&tra I&tra! 
Gift Id-ela5 
for IWio fins 
A "spare" Radiotron -genuine 
RCA Radiotron, of course -of 
the type he uses. 

A power Radiotron UX -112, 
UX -171 or UX -210 for bigger 
volume and finer tone. 

A special detector Radiotron 
UX -200 -A for storage battery 
sets -for longer distance reach. 

Ask any dealer all about 
these Radiotrons -he'll tell you 
which to get. But be sure it's a 

.genuine RCA Radiotron, if it's 
to be worthy of gift giving. 

RADIO CORPORATION 
OF AMERICA 

New York Chicago 
San Francisco c 

RwCAelkadiotron 
MADE BY THE MAKERS OF THE RADIOLA 

iotrp.n 

* Examined and approved by RADIO BROADCAST * 
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THREE GREAT RESEARCH EJ'GINEERS 
Dr. Irving Langmuir, Dr. Willis R Whitney, and Dr. W. D Coolidge. 
Doctor Langmuir has contributed much to the development of the vacuum 
tube. Doctor Whitney is chief of the research laboratories of the General Electric 
Company, and Doctor Coolidge is the assistant director of the Laboratory 
The remarkable new cathode ray tube is due to the experiments of Doctor Coolidge 
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the Hundred s) illionoDollar 
Vacuum Tube 

New Cathode Ray Tube Has Greater Electronic Emission Than all Available Radium in the World 
-How the Rays Are Caused to Pass Through a Nickel "Window" -Their Effect Is to Cause Calcite 
Crystals to Glow, Glass to Change Color, Wax to Become Electrified, Acetylene Gas to Solidify 

T HAS been estimated that the num- 
ber of electrons given out by the new 
Coolidge cathode ray tube would he 
equal to that given out in the same 

time by a ton of radium, were it possible 
to obtain so much of this precious material. 
A hundred billion dollars would be the cost 
of so much radium, but the fact is that 
there is less than a pound of radium avail- 
able in the whole world! 

The cathode ray tube is essentially a 
vacuum tube put to a new use. It differs 
somewhat in form from the conventional 
tube, and the voltages applied to it border 
upon the 350,000 -volt figure instead of the 
requisite 90 or 18o volts which we use on 
the plates of our vacuum tubes in a radio 
receiver. The source of electrons in the 
Coolidge cathode ray tube is the same as in 
the ordinary radio tube -a heated filament 
in a vacuum. In the radio tube, the elec- 
trons are emitted from the filament and are 
utilized for carrying electricity from the 
filament to the plate, under control of the 
grid. In the cathode ray tube, the electrons 
are emitted in a similar manner but are 
attracted to the plate by means of a very 
high voltage, and are caused to pass out- 
side the tube through a thin nickel win- 
dow, where their behavior upon various 
materials may be studied. 

As early as November 3o, 1878, a paper 
was presented to the Royal Society in 
London by Professor (later Sir) William 
Crookes, which gave some particulars of 
the phenomena which takes place when an 
electrical discharge is sent through a highly 
evacuated tube. Since then many men 
have taken up the study. 

On October 20, 1926, Dr. William D. 

By JAMES STOKLEY 
Science Service 

Coolidge, assistant director of the General 
Electric Company's Research Laboratory 
at Schenectady, New York, gave a public 
demonstration of the latest type of Crookes' 
tube which is capable of producing large 

44,- 6k0,-tei,. 

SIR WILLIAM CROOKES 
Famous English physicist, whose early experi- 
ments with electrical discharges within evacu- 
ated glass bulbs led to the discovery of X -rays, 
and, later, to the invention of the cathode ray 

tube by Dr. W. D. Coolidge 

quantities of electrons or cathode rays out- 
side of the tube itself. 

In the ordinary cathode ray tube, the 
electrodes are of aluminum, consisting, like 
all forms of matter, of atoms, which, in 
turn, consist of electrons. When the elec- 
trodes are connected with an induction coil, 
or some other apparatus to produce a high 
voltage, the small amount of gas left within 
(for the vacuum, though high, is not perfect) 
is ionized. That is, the atoms of which 
the gas consists are broken up into smaller 
units called ions, which are of two kinds, 
one bearing a positive charge and the other 
a negative. 

When these positive ions hit the cathode, 
they knock out electrons from the alum- 
inum atoms, and it is these electrons, mov- 
ing with a speed comparable with that of 
light itself, that form the cathode rays. 

In the Coolidge tube, however, the elec- 
trons are emitted from a heated filament 
in the same manner as they are in the ordi- 
nary vacuum tube. This filament may be 
heated by means of an ordinary storage 
battery and gives off quantities of electrons. 
Then, when a high positive potential is 

applied to the cylindrical anode, the elec- 
trons are drawn with great velocity from 
the cathode toward and through the anode 
to the window, even though the vacuum is 
so great that, when the filament is cold, the 
highest voltage will not cause a discharge 
in the tube. 

For many years it was known that there 
were electrons inside the tube but that they 
were not coming outside. Crookes referred 
to them as the " Fourth State of Matter," 
for they were obviously not solid, liquid, 
or gas, the three states of matter then 
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known. Neither were they wave motions, 
like light, or radio waves. At that time 
the opinion was justified that the cathode 
rays, or electrons, could never be obtained 
outside of the tube. 

Later, however, a German physicist, 
P. E. A. Lenard, made a tube which allowed 
a few scattering electrons to come out- 
side the tube through a small aluminum 
window. 

In the Coolidge X -ray tube (not to be 
confused with the cathode ray tube) the 
electrons from the hot filament are driven 
against a heavy tungsten target thus caus- 
ing a secondary radiation from the target 
called X -rays. In the cathode ray tube 
the electrons, or cathode rays, are driven 
against a thin nickel window which they 
penetrate to get outside the tube. 

It is this nickel window which replaces 
the aluminum window of Lenard. Though 
it might seem strange that these tiny par- 
ticles could pass through an apparently 
solid piece of metal, it is not so strange if 
we realize that the most solid substance 
consists of atoms, according to the modern 
ideas of the constitution of matter. The 
atom, which not many years ago was sup- 
posed to be a solid and indivisible unit, 
is now believed to be built something like 
the solar system, with a charge of positive 
electricity in the center, called the proton, 
and a varying number of particles of nega- 
tive electricity, or electrons, revolving 
around it. It is the number of the orbital 
electrons, and the extent of the electrical 
charge on the proton, that determines what 
element the atom makes. 

Thus, in the cathode ray tube, the 
cathode rays, which may travel as fast as 
150,o00 miles in a second, or about eight 
tenths the velocity of light, pass between 

RADIO BROADCAST JANUARY, 1927 

LENARD'S CATHODE RAY TUBE 
The first apparatus for producing cathode rays in air. Small quantities of the rays came through a 
tiny aluminum window shown at the left of the diagram. As this window could never be made com- 
pletely airtight, it was necessary to keep the tube constantly connected to an air pump while in 

operation, a difficulty which Doctor Coolidge has surmounted. 

the parts of the nickel atoms of the window, 
and out into the open air. But the air 
can't get into the tube, because the oxygen 
and nitrogen atoms are about the same size 
as those of the window, and so are too big 
to crawl through the cracks. 

Theoretically, says Doctor Coolidge, the 
element with the lowest atomic number, 
which is its number in a list of all the ele- 
ments in order of atomic weights, would be 
best for the window, because such an atom 
would have the smallest number of parts 
to obstruct the rays. Beryllium is No. 4, 
but practically, nickel, which is No. 28, 
works best. It is strong, and does not have 

A PICTURE DIAGRAM OF THE COOLIDGE CATHODE RAY TUBE 
The diagram shows the complete tube and component parts in detail. (a) Anode window, a very 
thin piece of nickel foil, through which the electrons pass. (b) A molybdenum hexagonal grid 
to reënforce the window against the pressure of the atmosphere. (c) Hemispherical cathode 
cup, focussing the electrons released by the tungsten filament within the cup. (d) Charcoal trap 
for residual gases. When immersed in liquid air, the charcoal removes all traces of gas within 
the tube. (k) Copper shield, preventing the electrons from striking the glass tube. (m) Water - 
cooling tube, to prevent the window from becoming over -heated. (r) Sleeve of invar to which 

the window is soldered. (s) Glass to invar seal. (t) Cathode shield 

to be cemented to the tube, and a cemented 
joint is the most vulnerable spot for leakage 
of air. 

To fasten a piece of nickel, three inches 
in diameter, and five ten -thousandths of an 
inch thick to a glass tube so that no air 
will leak around it, seems, and is, a rather 
difficult procedure, but Doctor Coolidge 
has succeeded. The seal is even more air- 
tight than it was in Lenard's * -inch win- 
dow, for he had to keep his tube connected 
to a vacuum pump in order to keep the 
vacuum sufficiently high, but Doctor Cool- 
idge is now able to seal his tube off from the 
pump after it has been exhausted. This 
has the advantage that the tube can 
be easily transported and used in any 
posit ion. 

The method of sealing the window makes 
use of invar, an alloy of nickel and steel, 
which has the peculiar property that it 
expands and contracts with changes in 
temperature by nearly the same amount 
as does the glass which is sealed to it. 
The nickel window is soldered on to a 
ring of invar, and the invar is sealed to the 
glass. Metals in general could not be 
sealed to the glass, because, when the glass 
and metal cooled, after the seal was made, 
the metal would contract at a different rate 
from the glass. In addition, in order that 
the thin nickel may not be broken by the 
air pressure over its surface, amounting to 
more than a hundred pounds, a honey- 
comb- shaped grid of molybdenum, a very 
strong metal, with a very low coefficient 
of expansion, is placed behind the win- 
dow. 

Connected with the window, and, with 
it, forming the anode, is a copper tube, 
shown in the diagram. This extends to 
within an inch of the cathode, and serves 
to protect the glass walls from the bom- 
bardment of the electrons. Otherwise, at 
the high voltages used, the glass would soon 
be punctured. 
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THE TUBE IN OPERATION 

BUT now let -us see the tube in 
operation. The room is dark- 

ened, and the dim figure of the 
scientist is seen moving a switch. 
Suddenly there is visible a large ball 
of purple light, with its center just 
in front of the window. This is the 
luminosity of the air, excited by the 
cathode rays, and the scattering of 
the rays causes the glow to extend 
even behind the window. 

Air is not the only thing that 
glows in the path of the rays. In 
some of the tubes with which 
Crookes experimented he placed 
various minerals, and the rays 
caused them to glow with vari- 
colored lights. The same effects are 
observed when such substances are 
placed in front of the new tube. 
For instance, a crystal of calcite, a 
very pure form of marble, is placed 
in front of the window, and it glows 
with a bright orange light. If the 
current is turned off, the crystal 
continues to glow, as if red -hot, but 
it can be handled without danger, for 
it is as cool as it was at first, though 
the glow continues for many hours. 

But the mere glowing is not 
the only remarkable effect of the 
cathode rays on the calcite crystal, 
for, after it has been exposed to 
them, it may show bluish white scintil- 
lations for a minute or more after the 
current has been turned off. And even 
then, until as much as an hour after raying, 
scintillations can be made to occur by 
scratching the crystal with a sharp point. 
Another way of prolonging the state in 
which scintillations may occur is by the 
use of low temperature, for if the crystal is 
plunged into liquid air just after it has been 
rayed, and kept there for even a week, it 
starts to glow and scintillate again when it 
is restored to normal temperature. 

Five other substances that have been 
tried show these scintillations at ordinary 
temperature; these are amber, rosin, and 
the crystals of the chlorates of barium, 
potassium, and calcium. A large number 
of other substances, celluloid among them, 
show the scintillations also if they are 
cooled to liquid air temperature while 
being rayed. 

If the spot where these scintillations have 
occurred is examined with a microscope, 
there is found a tiny crater with canals 
leading into it. These canals are straight 
in the calcite, but curved in celluloid. 
Apparently, this sparkling is due to the 
fact that the negative electrons driven into 
the surface of the crystal produce a poten- 
tial gradient in the crystal, or celluloid, and 
when this becomes great enough, the dis- 
charge takes place, with a miniature erup- 
tion, which leaves the crater. 

Another effect of the electrons is to pro- 
duce a permanent electrical charge in cer- 
tain substances. Everyone knows how a 
fountain pen, or other piece of hard rubber, 

THE EQUIVALENT OF A TON OF RADIUM 
A man can hold it easily. In the center of the round glass 
bulb can be seen the hemispherical shield containing the 
filament which forms the cathode of the tube. The anode is 
a hollow cylinder located to the left and extending from within 
an inch of the cathode toward the window at the extreme 
left, from which the rays are projected. The thin nickel 
sheet is on the outside and under it may be seen the form 
of the molybdenum grid which prevents it from breaking 

under the pressure of the air 

may be charged by rubbing on one's sleeve, 
for example. But the charge finally dispels 
itself. However, a few years ago, a Japa- 
nese physicist, Eguchi, made what he called 
a permanent electret, analogous to the 
permanent magnet. A flat pan was filled 
with a melted mixture of rosin and car - 
nauba wax, and this mixture was allowed 
to solidify between two large electrodes 

connected with a. source of high 
voltage. When it hardened and was 
removed, it had an electrical charge 
which persisted in spite of rough 
treatment. 

When the cathode rays are made 
to impinge on a similar wax disc, it 
has been found that they produce a 
negative charge extending in to a 
depth corresponding to their pene- 
trating power in this material. As 
in Eguchi's electret, this charge 
appears to be very permanent. 

Visible changes are produced in 
some chemical substances; for ex- 
ample, the water clear crystals of 
cane sugar are turned white by a 
short exposure to the rays, while 
white crystals of potassium chloride 
are turned purple. Glass, likewise, 
is turned to a lavender color with 
an exposure of about a second -an 
effect that has been observed in 
windows of old houses that have been 
exposed to sunlight for a century or 
more. 

ACETYLENE GAS SOLIDIFIED 

ANOTHER curious chemical effect 
is that on acetylene gas. When 

the rays are turned into a glass 
chamber of the gas, and this glass 
chamber is surrounded by a metal 
vessel connected to the nickel win- 
dow, a yellowish brown powder falls 

to the bottom. Previously a similar appear- 
ing substance has been obtained in much 
smaller quantities by the action of the rays 
from radium -like substances, but it is 
unique because no chemical has yet been 
found which will dissolve it. A possible 
use for this substance would seem to be 
as a varnish, because it would be imper- 
vious to everything, but the difficulty is 

APPARATUS FOR PRODUCING CATHODE RAYS IN AIR 
The tube is seen in the center of the picture, the window from which the electrons emerge being 
pointed to the right. The electric fan is used in keeping the tube cool while in operation. The 
high voltage (35o,000 volts) necessary for operation is produced by the transformer at the left 
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Was 
wit h 
This 

A LIVE RABBITS EAR 
exposed to the cathode rays for a second 
a current of a milliampere within the tube. 
caused a scab to form over the rayed 

area 

in applying it. Ordinary varnish, 
such as shellac, requires some me- 
dium which will dissolve it, alcohol, 
for example, before it can be applied. 
However, if no metal vessel is used 
around the glass chamber contain- 
ing the acetylene, the solid sub- 
stance resulting from the cathode ray 
bombardment deposits as a hard 
yellowish lacquer on any object 
placed within the chamber. 

It is the effects of the cathode rays 
on living tissue, however, that excite 
the most interest, for they are similar 
to that from a large amount of 
radium. One of the chief radiations 
from radio -active substances, the 
so-called "beta" rays, are nothing 
but rapidly moving electrons, just 
like the cathode rays, except that 
they move somewhat faster. Doctor 
Coolidge estimates, as stated else- 
where, that the 
number of elec- 
trons given out 
by the new 
tube is the same 
as that given 
out in the same 
time by a ton of 
radium. If such 
a vast amount 
of radium could 
be obtained, it 
would be worth 
something like 
a hundred bil- 
lion dollars, but 
the fact is that 
there is less 
than a pound of 
radium avail - 
ahle in the 
world. 

RADIO BROADCAST JANUARY, 1927 

The leaf of a rubber plant was placed in 
front of the tube while operating, and it was 
found that the rayed area almost instantly 
became covered with a white latex, as if 
thousands of holes had been pricked in the 
surface and the sap allowed to ooze out. 
The effect is seen on only the side of the 
leaf toward the tube. The rays are not 
very penetrating. 

Bacteria and insects are killed very 
quickly with the rays, while their effect on 
higher forms of life are very striking. For 
these experiments, rabbits were used, but 
despite the treatment, when the work with 
them was finished, there were more rabbits 
than when they first arrived! 

A circular area on the rabbit's ear about 
the size of a dime was exposed to the rays 
for a tenth of a second with a current 
in the tube a milliampere. The skin 
became dark, as if sunburned, and a few 
days later the hair fell out, not to reap- 
pear for seven weeks. Then another sim- 
ilar area was rayed for a second with the 
same current, and this caused a scab to 
form over the rayed area, but two weeks 
later a profuse growth of snow -white hair 
began which finally became longer than the 

AGAIN THE RABBIT'S EAR 

Only two weeks after the appearance of the scab 
on the ear caused by the one -second exposure, a 
profuse growth of white hair covered the bare 

part 

IN THE DARK ROOM 

The front of a cathode ray tube is here shown projecting into 
a dark room during operation, the luminosity of the surround- 

ing air being clearly indicated 

original gray hair. Finally, a third 
area was rayed for fifty seconds, also 
with one milliampere. Scabs formed 
on both sides of the ear and when 
they dropped off, a hole was left, the 
edge of which was finally covered 
with the snow -white hair. 

The possibilities of the tube have 
only begun to be investigated. How- 
ever, with the 350,000 volts, the 
highest power that has yet been used 
on the tube, the range of the rays is 

only about two feet from the window. 
With still higher voltages this could 
be increased, but the highest possible 
voltage could scarcely give a range of 
more than a few yards, which auto- 
matically precludes its use as a 

weapon of offense in warfare. 
But to the scientist, a new instru- 

ment for study has been provided, 
and the relatively few effects of the 

tube already 
observed show 
that it will 
doubtless lead 
to many other 
interesting dis- 
coveries. A new 
field of research 
is opened in the 
study of the ef- 
fect of cathode 
rays on all sorts 
of materials, 
many of which 
could not hith- 
erto be brought 
into vacuum 
tubes. Even 
Dr. Coolidge 
himself hesi- 
tates to make 
predict ions. 

CRYSTAL OF CALCITE AFTER EXPOSURE TO CATHODE RAYS 

The picture to the left shows a crystal glowing with "cold light" after exposure to the rays. To the 
right is a magnified view of scintillations produced on calcite crystal by similar exposure to the rays 
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THE MARCH OF 
News and Interpretation of Current radio events 

Why the Department of Commerce Should Control Radio 
ONE fine day in December, out of 

a bustling committee room in 
the national capital, where, for 
a period of weeks, Congressmen 

have whispered, Senators orated, and self - 
appointed experts expounded, perhaps will 
come forth the compromise radio bill. Pre- 
sented on the floor of both Houses, there 
will be questions, speeches, and amend- 
ments and, little altered, the bill will be 
sent to the President for signature. 

More than likely, the bill will provide for 
a radio commission which will cost tax- 
payers probably a quarter of a million a 
year in salaries and expenses. Being far 
better than no regulation at all, the crea- 
tion of the commission will not be a calam- 
ity. It is simply a wasteful and inefficient 
means of accomplishing the regulation of 
radio. Perhaps some candidates, defeated 
for reelection on November 2, will find a 
berth on the commission a great help in 
tiding over what might be a period of un- 
employment. 

Broadcasting managements will have to 
be more polite to politicians than in the 
past. Occasionally program managers will 
sidetrack meritorious program features in 
favor of a speech by a friend of a member 
The photograph forming the heading shows the excellently 
arranged amateur 'phone transmitting station of George C. 
Tichenor at Los Angeles, operating on 2499, and 1666 kc. 

(84.5, 120, and i8o meters) using the calls 6 AQA and 6 xx 

of the commission. Pussyfooting in Wash- 
ington for wavelengths will become the 
established profession of a new breed of 
lobbyists -men who can "handle" the 
radio commission. 

The radio industry, through its coordi- 
nating committee, representing various 
trade organizations, including the National 
Association of Broadcasters and the Radio 
Manufacturers' Association, is maintain- 
ing headquarters in Washington in order 
to assist the conference of Representatives 
and Senators with expert advice. Just 
what kind of advice they will give is not 
certain. A statement from one of the or- 
ganizations represented in the coordinating 
committee is to the effect that they believe 
the White and Dill Bills can be satisfactorily 
combined. Apparently they will not raise 
their voices too loudly against the forma- 
tion of the commission. 

The National Association of Broadcasters 
says : "We are not spending our time worry- 
ing about chaos any more, for that is a 
matter of history." Similar reassuring 
statements come from various sources, 
leading one to believe that the doctrines of 
Coué are evidently the guiding spirit of the 
radio industry. Possibly, when the doors 
of the committee room are closed and plain- 
clothes men stationed in the hall outside, 
representatives of the industry may be 

willing to whisper to the conference com- 
mittee that the present wavelength tangle 
is intolerable. But they will be careful not 
to raise their voices when they say it, lest 
some broadcast listener overhear. Then 
the secret would be out! Those who dare 
to cry out against the ridiculous wavelength 
congestion are accused of being calamity 
howlers and spreading false information. 
But we admit publicly that there are too 
many broadcasting stations. And we are 
not calamity howlers. 

The prosperity and popularity of radio 
has not been affected by the chaotic situa- 
tion (yes, we said chaotic) because DX lis- 
tening is a minor and unimportant phase 
of radio entertainment. The aesthetic en- 
joyment of radio is a matter of listening to 
high -grade local stations. The fact that, 
for example, WODA, WLWL, and WRNY have, 
by their choice of wavelength, at various 
times excluded WGY from New York listen- 
ers is a minor loss as long as WHN, WEAF, 
and wjz are undisturbed. The little fel- 
lows have stepped on each other's feet 
with utter abandon so that listening to 
them is as pleasant as a cat fight at mid- 
night. But who cares? There are good, 
high -power local stations to listen to, 
offering a tremendously improved brand 
of broadcast entertainment. 

We make our last plea for the formation 
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of a Bureau of Radio Communica- 
tion in the Department of Com- 
merce on the grounds of economy 
and efficiency. We hope for a law 
which provides unequivocally that 
there shall not be more than two 
stations of 500 watts power operat- 
ing on the same channel, separated 
by at least 2000 miles; that stations 
of more than 500 watts be assigned 
exclusive channels; that not more 
than two thirds of the available 
frequencies be assigned to this high - 
grade service; that smaller stations, 
not covering large areas, be limited 
to 25o watts power; that they be 
given a free and clear channel by a 
separation of at least 500 miles from 
the nearest partner in their channel. 
This plan provides for 256 small sta- 
tions and 75 large stations. 

If service to the listener is the ob- 
ject of legislators, they will give him 
a clear, uncongested ether. If po- 
litical expediency rules, they will pro- 
vide soft berths for "lame ducks" by 
creating a cumbersome radio control 
commission and they will lack the 
courage necessary to reduce the num- 
ber of broadcasting stations by some 
4o per cent., an essential process to 
securing enjoyable and clear broad- 
casting. 

At one fourth the cost of the 
proposed commission, a Bureau of 
Radio Communication can be 
maintained with a chief at $12,500 
a year, an assistant chief at $6000 
a year, nine deputy supervisors, one for 
each of the nine radio districts at $4000 
a year, the latter to work with the local 
radio inspectors in handling broadcasting 
problems in each district. Eligibility to 
serve in the Bureau should be subject to 
passing a civil -service examination. The 
membership of the bureau should be 
tirely independent of the fortunes 
politics and politicians. 

If broadcasting 
must be saddled with 
the radio commission, 
we may hope that it 
be quickly appointed 
and that it proceeds 
with courage to its 
job of decimating the 
ranks of broadcasters. 

President Coolidge 
has frequently ex- 
pressed his opposition 
to the formation of 
unnecessary boards 
and commissions. A 
Radio Commission 
is unnecessary. The 
presidential veto 
power may be exer- 
cised to defeat the 
Commission. It is 
regrettable that no 
body representing the 
radio industry has 
given forth a single, 

RADIO BROADCAST 

©Bachrach 
GEORGE S. DAVIS 

Mr. Davis died on October 8, 1926, and was vice -president and 
general manager of the Tropical Radio Company, president 
of the Wireless Specialty Apparatus Company, and a director 
of the Radio Corporation. Mr. Davis, regarded as one of the 
most able men in commercial radio, worked up to his important 
position from a start as a ship wireless operator. The Tropical 
Radio Company is the company which manages the radio 
activities of the United Fruit Company, and the Wireless 
Specialty Apparatus Company is one of the chief manufactur- 

ing organizations for the Radio Corporation 

en- 
of 

united expression of what is good for 
radio. 

Another Triumph for Short Waves 
-The Beam System 

THE extraordinary results achieved 
by the new short -wave beam trans- 
mitter, used for communication be- 

tween Montreal and London, has en- 
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couraged Guglielmo Marconi to pre- 
dict that "some day electric waves 
may be used for the transmission of 
power over moderate distances, if we 
succeed in perfecting devices for pro- 
jecting the waves in parallel beams 
in such a manner as to minimize 
dispersion and diffusion of energy 
into space." 

Transmission of power need not 
be efficient to be highly useful. For 
example, if we could transmit electric 
power to aircraft, even at a loss of 
75 per cent. of the energy transmit- 
ted, the commercial value of aircraft 
would be tremendously enhanced, 
relieved of carrying fuel supply as 
a part of the load. 

Marconi's short -wave beam trans- 
mission link between London and 
Montreal has a capacity of 200 words 
per minute, rivalling the maximum 
capacity of the best submarine cables. 
Radiating its energy in one direction, 
it is highly economical of power. 

The Marvels of the Coolidge 
Cathode Ray Tube 

R. W. D. COOLI DGE'S new 
cathode tube, which projects 
a stream of electrons in the 

open air, makes available to science 
a tool of research destined to become 
fully as important as the X -ray. Al- 
ready the electron bombardment has 
been used to change acetylene gas into 
a solid -a mysterious yellow powder 

which it has not been possible to dissolve 
or analyze; it has changed castor oil to a 
solid; transparent róck crystal salt into 
a black substance; killed fruit flies exposed 
to it for the fraction of a second; profoundly 
altered the characteristics of living cells, 
and has caused many minerals, after brief 
exposure, to become luminescent. When 
the technique of using the electron shower 
Is fully understood, it will be capable of 

producing entirely 
new substances with 
uses and properties 
never before con- 
ceived. In the hands 
of the medical profes- 
sion, it is likely to rout 
many heretofore in- 
curable diseases. 
Within a generation, 
man will be able to 
construct any sub- 
stance he pleases syn- 
thetically. 

© Bachrach © Harris & Ewing 

TWENTY -FIVE YEARS OF WORK BY THE BUREAU OF STANDARDS 

On December4th, the Bureau of Standards celebrated its twenty -fifth anniversary. Its remark- 
able achievements in scientific research applied closely to the problems of industry have made the 
Bureau known and respected the world over. In no field have its activities been more helpful than 
in radio The illustrations show Dr. J. H. Dellinger, past president of the Institute of Radio Engi- 
neers and director of the radio laboratory, and Dr. George K. Burgess, director of the Bureau 

Additional "Talk- 
ing Movies" 
THE Radio Cor- 
poration of 
America reports 

substantial improve- 
ment in its earnings 
for the quarter ending 
September 3o, as com- 
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pared with the same period last year. In- 
creased summer sales is said to account for 
the gain in part. Instead of a deficit of 

$358,275 for the quarter, as in 1925, there is a 

surplus of $2,116,090. It is also reported 
that, in collaboration with the Fox Film Cor- 
poration, the Radio Corporation will market 
a talking movie device, suitable not only for 
use in theatres but also in small auditori- 
ums of schools, colleges, and churches. 
The device will be a combination of the 
Pallophotophone and the conventional mo- 
tion picture projector. 

Ways of Reducing Interference in 
the Ether 

SINGLE side -band transmission on 
a frequency of 214.2 kilocycles 
(1400 meters) is being used by sta- 

tion 2 XAH of the General Electric Company 
for relaying its programs to WCAD, Canton, 
New York, for rebroadcasting. The re- 
ception of programs from single side -band 
transmitters requires special and delicate 
receiving apparatus but has the advantage 
of greater stability and economy of power. 
It utilizes less than half the frequency space 
required by the two side -band method ordi- 
narily used. 

Who Can Tell What is the " Best 
Radio Set"? 

ALETTER, signed "Up in the Air," 
which we ought to disregard be- 
cause of its anonymity, complains 

that the average radio fan is much confused 
by reading radio publications. They do 
not tell him plainly and definitely which 
radio receiver is the best. The radio fan, 
he says, is a thousand times more puzzled 
than the prospective purchaser of an auto- 
mobile or a watch or gun. Automobile 
manufacturers, he continues, have races 
and tests which demonstrate the quality of 
their products. Why not contests for radio 
sets for ferreting out the best receiver in 
each class? 

Although we have studied the automo- 

bile technically for more than ten years, 
we do not know which is the "best" in 

each price class. Winning automobile races 
is as much a matter of good luck and driv- 
ing skill as it is the result of quality in- 
herent in the car. Exceptional perform- 
ance of a radio set is as much the outcome 
of good location and skillful operation as 
it is inherent quality. There is no "best 
radio set" any more than there is a "best" 
anything else. 

Radio Leads to Another Technical 
Advance 

IN A report to the American Mining 
Congress, William A. Sharp of Denver, 
Colorado, describes his radio camera - 

phone which detects the presence of solid 
rock, liquids, gases, and minerals in the 
ground. A giant meteor which buried it- 
self years ago in Arizona but has never 
been unearthed, despite countless drillings 
and borings, was discovered by the device 
to be buried to a depth of 1410 feet. At 
another point, eighteen new veins of a mine 
were located and three ancient mining 
tunnels abandoned and sealed up years ago. 

A crude predecessor of this device was 
used in France, after the War, to locate 
buried shells. 

The Course of Patents in Dispute 

THE Crosley Radio Corporation is 

defending a suit filed in Ohio by the 
Westinghouse Electric & Manufac- 

turing Company under Armstrong Patent 
1,113,149; A. I. Gancher, for the Gancher 
Service Company, accepted a consent de- 
cree obtained by the Lectophone Corpora- 
tion under several Hopkins patents; the 
Morrison Electric Supply Company, Inc., 
submitted to a consent decree in favor of 
the Westinghouse Electric & Manufactur- 
ing Company, under Fessenden and Arm- 
strong patents; the Westinghouse Com- 
pany also brought suit against the Stewart 
Warner Speedometer Company under Arm- 
strong's patent 1,113,149; the Pacent 

Electric Company 
and the Carter Ra- 
dio Company are 
at odds over the 
matter of connect- 
ing plugs, w h i l e 

an appeal is being 
brought which will 
bring the DeForest 
Company and the 
Radio Corporation 
of America i n t o 
another battle over 
Patent 879,532; 
an injunction was 
granted the West- 
inghouse Electric 
Company in its 
suit against C. A. 
Branston, Inc., 
under Armstrong 
and Fessenden 
patents. The 

BEFORE THE DAYS CF THE RADIO COMPASS 
SKIPPER OF TRAMP SHIP (endeavoring to locate his position on an 
old and dirty chart): "If that's a fly -mark, Bill, we're on right, but if 

it's Sable Island 'eaven 'elp us!" 
(Reproduced from Radio: Beam and Broadcast, by A. H. Morse) 
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AN HEROIC RADIO CPERATOR 
H. T. Bruck, radio operator attached to the 
S.S. New Britain, who stuck to his post until he 
summoned aid for this vessel, which had caught 
fire when well out to sea. The ship was taken 

to a pier in Charleston and the fire put out 

Shepherd Stores, however, advertised in 
the Boston Globe, with impunity and with- 
out patent difficulties, a sale of "437 wo- 
men's summer dresses at $3.75 each, all of 
standard manufacture, panels, dials, swit- 
ches, sockets, rheostats, coils, condensers, 
transformers, panel shields, resistances, 
micadons, etc. The reductions are enor- 
mous." 

We hope for the sake of modesty that 
the transformers wereof the closed core type 
and the coils did not have spaced windings. 

Who Will Endow Broadcasting? 

FREEMAN HOPWOOD, in a letter 
to the New York Times, decries the 
increasing proportion of commer- 

cial programs on the air. He would enjoy 
an evening with his radio if it would bring 
to him "the thoughts of Voltaire, the rare 
philosophy of Schopenhauer, the jests of 
Mark Twain, a discourse on psycho- 
analysis, selections from John Stuart Mills, 
the wisdom of Confucius, a verse of two 
from Shelley or Keats" and a few other 
similar appeals to highbrow tastes. 

Fortunately, or unfortunately, these 
preferences are those of a very limited pro- 
portion of the radio audience and all of 
them are of a type which is ill suited to the 
microphone. The thoughts of Voltaire are 
best appreciated by reading. The ear of 
the individual with average education does 
not perceive and assimilate nearly as readily 
as the eye. Broadcasting is primarily a 
disseminator of music. The greatest stim- 
ulus to improved standards has been the 
very commercial programs which he de- 
cries, such as the Atwater Kent hour, the 
recent Balkite Hour (to mention only a 
few) as well as such familiar standbys as 
the Philharmonic concerts. 

Mr. Hopwood does not suggest meeting 
his share of the cost of broadcasting as a 

means of eliminating the commercial pro- 
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Superintendent of Broadcasting, w EEI, 
Boston, Massachusetts. Especially written 
for RADIO BROADCAST: 

" When WEEI broadcast the famous Boston 
Symphony Orchestra for the first time, the 
novelty of the thing attracted to our wavelength 
an audience that most nearly reached our 
maximum coverage. We know, from a check- 
up of tube and battery sales in our territory, 
that WEEI can be heard by t,soo,000 persons. 
We believe our potential audience uas with 
us that night. Here is another way we ar- 
rive at that conclusion: We are convinced that 
only one person in every 500 tuned -in on a 
program will write a letter to the station about 
it. Three thousand letters followed the initial 
symphony broadcast. 

"Most stations and program sponsors ex- 
aggerate the importance of fan mail. It can- 
not reflect the attitude of the audience in 
general; it rarely offers any intelligent criti- 
cism, and its requests, if complied with, add 
to the deadly similitude of programs. Many 
program sponsors, in order to stimulate letter 
writing, are offering samples, radio logs, and 
other articles as an inducement. Of what 
value to radio, or their campaign, is this? 
It merely indicates that people like to get 
something for nothing. It doesn't show 
whether the program bas a popular appeal. 
Indeed, I have seen letters something like this: 
' Your tenor ought to have his throat cut, and 
obviously your orchestra was organized 15 

minutes before the program opened. Please 
send me one of your bandy bottle openers.' 

"A great many kind listeners do write fine 
letters to WEEI, and we love them for it. We 

hope their numbers will increase. But we 
do not hold with the old tradition that fan 
mail is the very life blood of the broadcasting 

industry." 

3 

gram, but instead hopes for an emulator of 
Andrew Carnegie to do it for him. To 
endow radio upon a satisfactory standard, 
such as is being rapidly attained through 
improvement in commercial broadcasting, 
would cost, through only fifty stations, not 
less than twenty million dollars a year. 
Commercial broadcasting can accomplish 
equally good results at half the cost be- 

RADIO BROADCAST 

cause the difficult problem of collecting 
from the radio audience does not have to 
be met. There being no established source 
of revenue, broadcasting is able to present 
numerous high -grade features which would 
otherwise demand high payment. 

Commercial broadcasters have learned 
that annoying the audience with persist- 
ent reference to themselves destroys the 
goodwill which they may gain. As a con- 
sequence, good features through high -grade 
stations are not rendered obnoxious be- 
cause they are sponsored by commercial 
organizations. Even though the Royal 
Typewriter Company spent, it is rumored, 
$35.000 to make the Dempsey -Tunney 
fight available to the audience, the refer- 
ences to the company during the broadcast 
were laudably restrained. 

tIIIINSIIONIMINOMIm1111111111111111111111 nM. mmMonnMll,simmooloom m....ol.num wri ..,m.a.,.,..,. 

The Month In Radio 

CAPT. R. H. RANGER of the Radio Cor- 
poration of America announces a marked 
improvement in the transmission of 

radio photographs by utilizing a minute stream 
of hot air which largely eliminates the dots and 
"freckles" characteristic of the pictures so far 
transmitted. 

With the possibility of working with the trans- 
mission of photographs and the well -developed 
and fascinating field of short -wave experiment at 
their disposal, thousands of set constructors are 
directing their energies to new channels. The 
development of photographic transmission is 

approaching the point that the broadcasting of 
pictures is bound to be undertaken soon. It 
will have the same significance as the opening of 
wwj and KDKA as public broadcasting stations. 
A few devoted experimenters will obtain the 
complex apparatus necessary to decipher radio 
pictures; gradually they will win public atten- 
tion and eventually picture reception will spread, 
as did broadcasting, to all parts of the world. 
Whether this will take place in one year or five 
years is as difficult to predict as was the radio 
enthusiasm in 3920. 

EXPERIMENTS conducted at the Indiana 
Harbor Belt Railroad classification yards 

at Gibson, Indiana, have demonstrated the su- 
periority of radio over the usual system of signals 
by means of lights and whistles. Obscuring of 
signals by mist and strong sunlight is eliminated. 
Since only low power is required, this communi- 
cation does not add seriously to ether congestion. 
It eliminates much tooting and whistling which 
would otherwise annoy those in the vicinity of 
the freight yards. 

THE Radio Manufacturers' Association is 

contributing a valuable service to the indus- 
try by gathering statistics which are being is- 
sued by J. B. Hawley, Chairman of its Statis- 
tical Committee. It is interesting to note the 
progress of the art by the increasing volume of 
sales and the varying ratio of purchases in sets, 

parts and accessories. The figures are millions 
of dollars: 

Year Sets farts Accessories Total 

1922 5 40 3.5 46.5 
1023 35 75 30 320 

3924 100 100 350 350 

1925 175 74 200 449 
3926 225 75 230 520 
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THE Tri -State Telephone & Telegraph Com- 
pany is trying out a plan in St. Paul, Minne- 

sota, to furnish telephone subscribers with radio 
broadcast programs picked up by a central re- 
ceiving station. The company installs loud 
speakers in the residences of 'phone subscribers, 
using a special pair of cables independent of the 
regular telephone circuit. The listener is freed 
of all maintenance and tuning difficulties but 
must content himself with the program selected 
by the company. In addition, he, of course, 
pays a monthly fee for the service. 

THE Bureau of Standards celebrates its 
twenty -fifth anniversary on Saturday, De- 

cember 4. The efficient cooperation of the 
Bureau with industry marks it as one of the 
Government's most successful and constructive 
scientific agencies. 

THE production of multi -tube radio sets for 
1925 was 2,180,622, an increase of 3045 

per cent. over 3923 when 190,374 were produced. 
In that same period, tube production increased 
from 4,687,400 to 23,934,658, an increase of 
430 per cent. and loud speakers from 623,146 
to 2,606,866, an increase of 318 per cent. The 
value of radio products in 3925 increased 215 
per cent. over 3923. The largest manufacturer 
to give out his production figures is A. Atwater 
Kent, who is, at this time, turning out 520o sets 

a day. 

THE Radio Manufacturers' Association re- 
ports an increase of membership from 63 in 

August, 3925, to 184 in the middle of September, 
3926. 

THE Radio Trade Association of Michigan 
conducts a school for radio service men. 

Students are put out on practical jobs in repair 
and construction work during their training. 
The radio industry suffers from lack of corn 
petent service men and the establishment of 
radio trade schools is a step in the right direc- 
tion. 

FRANCIS R. HOYT has obtained allowances 
on a patent application covering magnetic 

switches for the control of A battery charger, A 
battery and B battery substitute, through the re-. 

ceiving set switch. 

QST Français Radio Électricité blossoms forth 
in a new and larger form with a recent issue, 

in which QST Francais, combines with Radio 
Électricité. We wish our authoritative con- 
temporary every success. 

BOLSHEVIST propaganda, intended for the 
British miners, has been picked up by radio 

listeners in England. The use of an interna- 
tional medium such as radio for propaganda, re- 
gardless of whether destructive or not, is a 

practice indulged in only by shortsighted gov- 
ernments which do not mind making themselves 
unpopular in the eyes of the world. It is a veiled 
way of making war. Imagine our feelings if a 

station in Canada engaged in fomenting labor 
troubles in the United States! 

THE Olympia Exhibition, which corresponds 
in England to our Radio World's Fair, in 

the first showing of new lines, is featuring sets 
with simplified control and more convenient ac- 
cessories. Some receivers are equipped with 
only an on- and -off switch, with means of per- 
manently adjusting the circuits to the favorite 
local, high -power station. Others give a choice 
of two stations through a two -point switch. 
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ADISPATCH 
to the New York Times from 

Strassbourg announces that agents fora Ger- 
man radio firm are selling radio sets in Alsace - 
Lorraine at the extraordinarily low price of forty 
francs. These sets are built so that only the 
wavelength of Freiburg, a German broadcasting 
station sending out special programs for Alsace - 
Lorraine, may be heard. Something will have to 
be done to curb the international abuse of radio. 

CORRESPONDENCE in British radio maga- 
zines indicates that way, wjz, and wPc 

are the three American stations most frequently 
heard on the other side. The reports indicate 
that receiving conditions are much better this 
year than last year for hearing American stations 
in Europe. 

CANADA has been most capable in regulat- 
ing radio by assigning broadcasting licenses 

on a sound and simple basis. Each district of 
the country is given one channel exclusively, 
there being duplication only between Montreal 
and Vancouver, separated by 2000 miles and 
four hours of time difference. Stations operat- 
ing in the same locality divide the time. In 
Toronto, for example, there are ten stations 
sharing one wavelength. Until American broad- 
casters began abusing the gentlemen's agree- 
ment to keep off the fourteen Canadian chan- 
nels, Canada's 67 stations operated entirely 
without interference. Of course, it could not 
be expected that the ruthless American ether 
vandals would regard international agreements 
worthy of consideration. When an American 
broadcaster interferes with a Canadian fre- 
quency, he injures radio for an entire district. 

WHEN Danish musicians broadcast as mem- 
bers of bands and orchestras, they are to 

receive an extra 5o per cent. over their regular 
pay. Not that broadcasting involves the slight- 
est extra work on the part of such musicians. 
When the usefulness of a service performed is 
increased, certainly its remuneration should be 
increased, but the increase should bear some re- 
lation to the increased value of the service and 
to the additional skill and effort required. A 
5o per cent. increase for broadcasting seems like 
extortion. 

ASUBSCRIPTION is being collected for 
Charles Clavier, victim of the wreck of 

the New York -Paris plane at Mineola. Clavier 
began his career as a radio operator in 19o7 and 
served with distinction during the War aboard 
the French destroyer Coutelas. He took part 
in the Gallipoli campaign. He leaves a family 
of three. Subscriptions to the fund are being 
received by La T. S. F. Moderne, 9 Rue Castex 
(4me), Paris, France. 

BEGINNING 
with a talk by former Lieut. 

Governor George G. Lunn, through way, 
in April, 1922, educational work in behalf of 
forestation has been extended until the U. S. 
Department of Agriculture is now sending infor- 
mation to farmers on the subject of forestation 
through loo broadcasting stations. There are 
more than 550,000 radio sets on farms and, in 
some states, one farmer out of four has a radio 
receiver. 

ADECREE of the French Government re- 
quires that all commercial airplanes, carry- 

ing at least ten passengers and traveling more 
than 16o kilometers, and those flying over the 
sea for a distance of more than Ili kilometers 
from the coast shall be equipped with radio tele- 
graph apparatus. 

When the London -Paris airplane, carrying ten 

passengers, six of them Americans, on October 
21 fell to the sea, there was time to send an sos. 
It resulted in the rescue of all concerned. A 
fishing smack drew alongside, but not until after 
most of the plane was already under water and 
the passengers and crew were clinging precari- 
ously to the tail, waist deep in water. An elo- 
quent proof of the wisdom of the French decree. 

THE dove of peace hovers in the copyright 
controversy, according to a statement from 

E. C. Mills, Chairman of the Administrative 
Committee of the American Society of Authors, 
Composers, and Publishers. Soon we may ex- 
pect photographs in the rotogravure sections of 
Mr. Mills embracing Mr. Klugh, the spokesman 
of the National Association of Broadcasters. 
The placid horizon is the result of a more reason- 
able view on the part of both parties. The 
musicians have realized that broadcasting is not 
making them penniless by destroying all their 
accustomed sources of revenue and the broad- 
casters have realized that some compensation is 
due to the composer for his share in making 
radio enjoyable. All that remains to be settled 
is the establishment of a definite, uniform, and 
reasonable scale of charges on the part of the 
society and the universal acceptance of that 
scale by the broadcasters. Both of these ob- 
jectives are yet to be attained. 

HE National Better Business Bureau has 
I issued a booklet on radio advertising which 

should form the bible of every one concerned in 
the advertising of radio products, including 
publications in the field. It defines a code of 
ethics in connection with distance, selectivity, 
tone quality, and volume claims and defines the 
permissible practice in the use of such terms as 
"static eliminators," "list price," and "com- 
plete equipment." It is a valuable contribu- 
tion to radio advertising literature. 
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Interesting Things 
Said Interestingly 
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GUNTER DOBERZINSKY (a director of the Cen- 
tral German broadcasting station at Leip- 

sic, during a visit to study radio conditions in 
the United States): 

"American radio sets first of all are attractive 
to the eye and are finished with a care quite un- 
equaled abroad. The beauty and variety of the 
designs render them attractive in any home. 
In Germany we still build sets with four 
or five dials, which require considerable techni- 
cal skill to manipulate. The American sets, I 

find, tend toward greater simplicity and are con- 
trolled by a single dial, which renders them 
largely fool proof. Your sets are controlled by 
a turn of a finger, while German sets require 
both hands. 

"There is but a single broadcasting station to 
each of the large cities of Germany, but these 
are well supplied with money. I n many cases 
they support fine orchestras and even opera 
companies. They also broadcast operas from 
Berlin and concerts by famous orchestras." 

ARTHUR G. BURROWS (Director General of 
the Union Internationale de Radiophone 

in an interview with Eric Palmer): 
"The first fruits of the many conferences 

toward coiperation that have been held will 
be noticed the middle of October when the volun- 
tarily prepared repartition program of European 
wavelengths with the object of elimination of 
interference will be applied. 
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Radio Editor, the Chicago Daily News. 
Especially written for RADIO BROADCAST: 

"There are two classes of broadcasters. 
First, the class wbicb maintains the viewpoint 
of service to the public and second, that class 
which is attempting to use the new medium 
of communication as a means of drawing at- 
tention to its firm or its products. The first 
class includes newspapers and radio manu- 
facturers. The radiomanufacturersas a whole 
recognize that they have a duty to perform, 
that the sale of a receiving set is not complete 
until there is entertainment to be picked up 
by the set. In the second class there are many 
firms to which the radio public is indebted 
for exceptionally high -grade programs but 
that group unfortunately also includes many 
organizations wbicb have neither the concep- 
tion of, concern for, nor the funds to ade- 
quately furnish programs, nor the ability to 
produce suitable programs. In the clearing 
of the ether, this second group will bear the 
closest scrutiny. 

"A tabulation made by the American News- 
paper Publishers Association last fall showed 
67 stations owned in whole or in part by 
newspapers, in addition to which there were 
18 newspapers which maintained studios 
and 37 which sponsored programs from sta- 
tions in which they had no financial interest. 
It is logical that such a large number of 
newspapers deem it a function of public 
service to engage actively in broadcasting. 
The newspaper is a quasi -public institution. 
Its business relations are with so great a 
number of people in the community that the 
newspaper must always be mindful of public 
interest in its broadcasts, as well as other 
public appearances. Furthermore, its con- 
tacts put the newspaper in a preéminent 
position to serre the public as a broadcaster " 

NI 

"This new plan should increase the chances of 
European stations being heard in America. 
Many existing stations are increasing their 
power and also, new higher power long -wave 
stations are under construction, notably, a 
Swedish station which is to use 40,000 watts on 
135o meters and a station in Holland which is 
to use 20,000 watts antenna power. There is a 
marked growth in experimental short -wave 
stations." 
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SixoTube Superolieterodyne 

DEBIDMED FOR 

RADIO BROADCAST 
BY 

REMDALL CLOUGM 

A FRONT VIEW 
Of the completed super -heterodyne. The jack at the right is used to read the plate current of the oscillator 

INASMUCH as the writer's September RADIO 
BROADCAST article on super- heterodynes 
received such a large number of requests 

for tangible constructional information, a re- 
ceiver has been prepared for description in this 
article. It is hoped that the design presented 
will not be accepted as a hard -and -fast applica- 
tion of the principles laid down in the September 
article, but rather, that the individual construc- 
tor will recognize the possibilities of a certain 
amount of flexibility in the construction of the 
receiver without radical departure from the de- 
sign principles previously presented. 

The September RADIO BROADCAST article 
went into considerable detail regarding the 
question of what intermediate frequency should 
be used, and the conclusion was reached that the 
best operating frequencies are those of 45, 55, 
and 65 kilocycles 

Preference is given to these frequencies so as 
to mitigate the possibility of a resultant beat 
note of two heterodyning stations being of such 
frequency as to enable its easy passage through 
the intermediate amplifier. Granting that all 
broadcasting stations are separated from each 
other by ten kilocycles, it will readily be seen 
that a resultant beat note caused by two sta- 
tions heterodyning must be of a number of kilo- 
cycles divisible by ten. Thus, such a note 
would always be at least five kilocycles "out 
of phase" with that of the intermediate amplifier 
providing this latter figure is divisible by five 
but not by ten, as would be the case if any of 
the above- suggested intermediate frequencies 
were used. 

The fallacy in this idea lies in the fact that 
many broadcasters no longer recognize the ten-. 
kilocycle separation law, and it is now 
possible for two heterodyning stations 
to produce a beat note that is the 
equivalent of either 45, 55, or 65 kc 
(the frequency of the intermediate 
amplifier) and thus the selectivity of the 
super -heterodyne is somewhat impaired. 
No super- heterodyne can successfully 
cope with conditions as they are to- 
day, hut, as an early reversion to law 
and order, when the necessary ten - 
kilocycle separation will he universally 
adopted, is likely soon to come, there 
is no hesitation on the writer's part 
in recommending the super -heterodyne 

By KENDALL CLOUGH 
as representing the utmost in selectivity and 
all -round efficiency. 

In order to simplify the construction as much 
as possible, and also in order to keep the re- 
ceiver in a compact form, the second stage of 
audio amplification has been omitted, it being 
anticipated that the more ardent fans already 
have or are intending to build power ampli- 
fiers for operation with various receivers of their 
construction. 

The receiver as described, with a single stage 
of audio amplification, will be found to give 
signals of satisfactory volume at the loud speaker 
for local station reception. However, the 
use of a second audio stage -preferably in the 
form of a separate unit power amplifier -is to 
be recommended where really loud signals are 
required. 

The completed receiver, as seen from the 
front, is shown in the photograph at the top of 
the page. The front panel is of 26" bakelite, 
7" x 18 ". From left to right may be seen the 
intermediate amplifier potentiometer, with the 
filament on and off switch just below, the an- 
tenna condenser dial, the oscillator control dial, 
and the filament rheostat, with a jack below. 
This jack is for use in adjustment of the oscilla- 
tor harmonics control, and will be described 
more fully later. Phones, or a loud speaker, 
are inserted by means of pin jacks on the sub - 
panel. Between the two tuning controls, and 
at the lower edge of the panel, is the knob for the 
midget condenser controlling the regeneration 
of the first detector. 

Fig. 1 shows the wiring diagram of the com- 
plete receiver, and is simply a correlation of the 
individual circuit diagrams shown in the Sep- 

. 'The Facts About This Receiver.' 
Name of Receiver Kendall Clough Super -Heterodyne 
Type of Circuit Super -Heterodyne 
Number of Tubes Six 201 -A tubes 

Constructional Data on an 
Economical Super -Heterodyne 
with Its Oscillator and First 
Detector Circuits Shielded - 
One Stage of Audio Is Suffici- 
ent for Locals -Smooth Regen- 
eration Control and Oscillator 
Harmonic Control Are Features 

tember article. A slight change has been made 
in the first detector in the connection of the 
short -wave choke to the plate circuit. A con- 
nection in this manner causes the midget con- 
denser, C2, to take the character of a throttle 
device for control of oscillation in the first de- 
tector and, with the particular apparatus 
described, seems to operate as an approximate 
constant regenerator, very little adjustment 
being required in order to keep the tube in a high 
state of regeneration over the entire wave band. 
The apparatus constituting the first detector is 
better shown in the right -hand stage shield in 
the photograph taken from above and re- 
produced on page 261. The variable condenser, 
C1, next to the panel, is of o.00035 -mfd. capacity 
in this case, although it is perfectly feasible to 
use a condenser of o.0005 -mfd. capacity if avail- 
able. Immediately behind the condenser is the 
coil socket and antenna coupler coil of a standard 
make. In case the constructor desires to build 
his own coils, they may be made in accordance 
with the drawing of Fig. 2, on which winding 
specifications are given for both sizes of con- 
densers mentioned. The number of turns on the 
plate coil of Fig. 2 may have to be altered to 
meet individual conditions, and this may be 
done as outlined later on. The antenna coupling, 
as provided in this sketch, is made by means of 
a coil wound on a short length of tubing which 
can be slid along the principal coil form. 

At the rear of the first detector shield is the 
tube socket with its separate grid leak and con- 
denser mounted on either side, and a short- 
wave choke, L7, to aid in obtaining oscillation 
of the first detector. Several chokes of this 
character are available on the market, but 

instructions for making this item are 
shown in Fig. 3. A pair of leads from 
the grid circuit of the first detector run 
down through the sub -panel to the 
oscillator pick -up coil, L4, in the stage 
shield at the left of the first detector. 

This receiver was designed for RADIO BROADCAST by Mr. 
Kendall Clough in response to many requests which were re- 
ceived for constructional data on a super -heterodyne incorporat- 
ing the design features outlined by him in the September, 1926, 
issue. The first detector and oscillator are both shielded so as 
to give very stable operation. Two stages of intermediate - 
frequency amplification are used instead of three, as is customary. 
The set is designed for operation on a short indoor antenna. The 
plate -current drain is about 3o milliamperes. 

THE OSCILL. \TOR CIRCUIT SHIELD 

TH IS shield contains a condenser, 
C3, of the same size and make as 

the first detector, and an identical coil. 
This coil also may he purchased or 
constructed along the lines of the one 
shown in Fig. 2. Behind the coil is the 
oscillator tube socket and two i -mfd. 
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bypass condensers, one of which completes 
the plate circuit of the oscillator and the 
other bypasses the grid bias applied for 

the elimination of harmonics. A small r. f. 

choke, Ls, of similar construction to the one 

used in the first detector, is soldered to one 

of the lugs of the B- battery bypass condenser. 
Through this choke the connection is made from 
the oscillator to the B battery, thus isolating the 
oscillator -from a radio-frequency standpoint. 
The use of the two bypass condensers and the 
choke makes certain that all radio-frequency 
currents generated by the oscillator are con- 
tained within the shield except what energy is 

fed out through the pick -up coil to the first 
detector. In view of this fact, it is perfectly 
feasible to put a jack in the B line to the oscilla- 
tor without danger of "hand capacity effect" 
to the jack. This jack permits the use of a 

milliammeter provided with a cord and plug 
for checking the space current of the oscillator 
at any time. It is very important that it be 

possible to read the oscillator plate current in 

order to properly adjust the C battery for elimi- 
nation of harmonics Just behind the oscillator 
shield is mounted a 20o-ohm potentiometer, Pt, 
connected across the A- battery terminals. In 

series with this device and the grid circuit cf the 
oscillator are a pair of binding posts marked 
"plus C" and "minus C" for the insertion of a 

positive bias on the oscillator. 
At the extreme right of the sub -panel are the 

two stages of intermediate amplification ter- 
minating in the second detector, which is the 
cushioned socket at the rear. The trans- 
formers, Ti, T2, T3, used in the receiver de- 
scribed, peak at 54 kilocycles, and have proven 
very satisfactory for use in the congested dis- 
tricts of Chicago. These transformers have 
been very carefully peaked, and it should be 

noted that liberal space has been allowed be- 
tween them in order to keep stray coupling at a 

minimum. The three bypass condensers shown 
in the wiring diagram are placed directly to the 
right of the long -wave transformers and, while 
they are sufficiently close to permit one -inch 
leads to their respective connecting points, they 
are at the same time spaced sufficiently so that 
the transformer fields cannot set up eddy cur- 

r.- -. 
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A WELL-DESIGN ED SUPER- HETERODYNE 

The intermediate- frequency amplifier is located at the right in this picture and the single 
audio stage is at the extreme left. The first detector is in the right -hand stage shield and 

the oscillator is in the left -hand shield 

rents in the shells of the condensers. At the 
left of the second detector tube socket is a 

o oo2 -mfd. condenser across the detector output, 
and one of the screws which holds this condenser 
also holds a long -wave choke, L9, on the panel 
below. This choke may be better seen in the 
photographic under -side view of the sub -panel. 
It may be purchased, or wound as described in 
Fig. 3 on the same type of spool as the short- 
wave chokes previously mentioned, but with a 

greater number of turns. From this choke a 

lead goes over to the audio transformer at the 
left (looking from behind the panel) of the set, 
and the remainder cf the construction is simply 
a one -stage amplifier terminating in two tip 
jacks as shown at the left -hand rear portion of 
the sub -panel. 

In the particular receiver described, the sub - 
panel measures to" x 17 ", and is 4" thick in view 
of the considerable weight of the parts it must 
support. Throughout the wiring on the sub - 
panel, a scheme has been kept in mind which 

may prove valuable to the home constructor. 
Insofar as possible all leads carrying radio-fre- 
quency currents are kept above the sub -panel. 
This applies to all leads inside of the shields, of 
course, and to the plate and grid leads of the 
long -wave transformers, and also the low - 
potential leads from the long -wave transformers 
to the bypass condensers. Wherever feasible, 
low -potential and battery leads are brought from 
the upper to the lower side of the sub -panel by 
means of the screws that are used in holding 
down the various pieces of equipment. 

THE HARMONIC CONTROL 

THE adjustment of the harmonic control on 
the oscillator should be made after the re- 

ceiver has been completed and operated, in 

order to assure one that the whole assembly is 

operating satisfactorily. After this, the top 
of the oscillator stage shield may be removed 
and the condenser rotated to or near maximum 
capacity. At this point, a trial bias of 8 to to 

C -C 
Oscillator 

Jack for reading oscillator plate current 

J 

FIG. I 

This is a complete circuit diagram of the super- heterodyne described, and 
should be frequently referred to in putting together the receiver. This 
circuit diagram is really a combination of the various diagrams given in the 
September issue of RADIO BROADCAST. The lettered parts are referred to 

in the accompanying text 

Output 

I 

A- 

A* 

B- 

8.45 

B.90 
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L3 z L6-. 1 r L28 Ls. r 1-41 L18 L4 
.1 V ' üi777LLL 

6 3 4 -- - - - 
60 turns - -Secondary- 

No 28 D.S.C. fo 0.00035 mfd. 
condensers 

65 turns No.24 D.S.C. 
for 0.0005 mfd. condensers 

52 turns No.24 D.S.C. 

lO turns 
No.28 D.SC. 

JANUARY, 1927 

FIG. 2 

Both the oscillator and antenna coupler are 
made exactly the same. L1 in the drawing is 
wound on a cylindrical form slightly larger than 
2f" in diameter so that it can slide over the main 
coil form, and the coupling be varied in this way. 
In the oscillator circuit L1 becomes L4 (see 

Fig. i) and acts as a pickup coil 

Molts is connected to the C posts marked "Osc." 
in the photograph, and a o -25 milliammeter 
with cord and plug is inserted in the jack on the 
face of the panel. The plate current is noted 
and the oscillator coil, L3, is now short 
circuited. If the plate current now reads lower 
than it did previously, the potentiometer should 
be rotated toward the positive end until the 
plate current is approximately equal to the value 
previously obtained. If this cannot be done. 
then more C battery should be inserted. The 
conductor used for the short circuit is now re- 
moved from the coil and the plate current 
again noted. In case the tube has stopped 
oscillating with this bias it is good evidence 
that more plate turns are required on the oscil- 
lator coupler. If the tube is still oscillating, or 
has been made to oscillate, the adjustment pro- 
ceeds as above, always noting the current with 

HOW THE RECEIVER IS WIRED 
Flexible wire is used and most of the wiring is done under the sub -base. The various pieces 
of apparatus under the sub -base are the potentiometer for controlling the bias on the oscilla- 
tor, the regeneration condenser, the jack in the oscillator plate circuit, the filament switch, 

and the long -wave choke coil 

the tube oscillating, and then placing the short 
circuit on the coil and adjusting the bias 
to obtain the same current. This will require a 

number of trials but should be continued until 
short circuiting the coil causes no change 
in the oscillator plate current. The plate cur- 
rent consumption of the entire receiver is ap- 
proximately thirty milliamperes so that good 
batteries must be used to operate it. The receiv- 
er's operation in one of the most congested dis- 
tricts of Chicago has been exceedingly gratify- 

(Left) this is a view 
of the intermediate 
amplifier. The 
transformer nearest 
the potentiometer 
is the first of the 
intermediate- f r e - 
quency amplifiers 

ing -eight distant stations being received in a 

short evening's work through a barrage of local 
interference which is almost impenetrable with 
other receivers tried in the same location. 

,).tt 

3f16 r- 

Long- Wave Choke 

wind 750 turns No 36 D.S C. 

Short-Wave Choke 

wind 400 turns No 36 D S C. 

FIG. 3 

Winding data for the various choke coils used in 
the super -heterodyne are given in this diagram. 
Two short -wave chokes should be made up, one 
for the first detector and the other for the oscil- 
lator. Only one long -wave choke is needed, this 
for the plate circuit of the second detector tube 

THE PARTS FOR THIS RECEIVER 

LI, L2, L3- Silver -Marshall Antenna Coil . _ 50 
L4, L5, L6- Silver- Marshall Oscillator Coil 2.50 
CI, C3 -Two Silver- Marshall o.00035 -Mfd. Var- 

iable Condensers . . 0.00 
C2- Silver -Marshall Midget Condenser . 1.50 
Ti, 12, T3- Silver -Marshall Long -Wave 

Matched Transformers with Filter . . . 18.00 
T4- Silver -Marshall Type 220 Transformer . 6.00 
Pi, P2 -Two Yaxley 200 -Ohm Potentiometers 3.50 
R- Yaxley 2-Ohm Rheostat . 1.35 
Y- Yaxley Closing Circuit Jack, Type No. 2. .6o 
Si, S2 -Two Silver -Marshall Stage Shields . 4.00 
5 i-Mfd. Dubilier Bypass Condensers . 6.25 
I o.002 -Mfd. Polymet Fixed Condenser. .35 
I o.00i -Mfd. Fixed Polymet Condenser .35 
I o.00025 -Mfd. Polymet Fixed Condenser .3o 
I 2-Meg. grid leak 30 
t Yaxley Battery Switch, No. Io Midget .50 

2 Carter Pin Jacks 60 
6 Silver -Marshall Sockets . . . . . 3.00 
I Coil Burton - Rodgers Flexible 'V ire . 1.00 

TOT %I. $61.6o 
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PiezoE1ectric Crystals 

ABOUT sixty years ago, when P and J. 
Curie, two scientists in France, dis- 
covered that certain natural crystals 

have piezo-electric properties, they could scarcely 
have foreseen in those days before radio the 
many useful applications to which their scientific- 
ally gathered facts were so soon to be put. Yet 
they must have recognized that possibilities lay 
ahead, for they found a very practical use for 
their discovery in a type of voltmeter which they 
developed. 

Many crysta.s are piezo- electric; that is to say, 
they have the interesting property of giving rise 
to an electric voltage when they are mechanically 
squeezed. This characteristic action also works 
in the reverse sense: When a voltage is properly 
applied, a piezo- electric crystal elongates or con- 
tracts in certain directions. 

These curious and fascinating properties, first 
discovered by the scientists already mentioned, 
have ever since that time challenged the desire 
for knowledge of many more investigators. 
Everyone should know the names of some of 
them -such men as, Langevin, Cady, Pierce, 
Morecroft, Nicolson, Pupin, and Wills. These 
men, and also scientists in the United States 
Navy and at the Bureau of Standards in Wash- 
ington, have all applied their ingenuity to 
problems the solutions of which have opened 
up wide fields of usefulness for crystals of 
this kind. 

Of the many crystals which are piezo- electric, 
quartz crystals are most commonly in use be- 
cause of their rugged mechanical, and stable 
chemical, properties. Some natural crystals of 
quartz are shown in Fig. 2, and in the photo- 
graph at the top of this page. Such crystals 
are found as natural deposits, and they may 
range in weight from a small fraction of an ounce 
to several hundred pounds. They are six -sided 
and have ends shaped like a six -sided pyramid 
except that alternate edges near the base of the 
pyramid have been flattened off by nature. 
With these ends cut off, the remaining part would 
look somewhat like the hexagonal box schematic- 

How Quartz Crystals Are Used 

to Maintain Constant Frequ- 

encies Accurate to Within One 

Fiftieth of One Per Cent. 

By 

M. THORNTON DOW 

ally shown in Fig. 3. If light passes through the 
crystal lengthwise, in the direction shown by the 
arrow O, it is acted upon in an extraordinary and 
very interesting way. But of more interest 
just here is the fact that along this axis the crystal 
is quite unresponsive to electric voltage while 
in the direction of the arrow E , the quartz is 
electrically readily excitable. A voltage applied 
between two pieces of tin foil pa sted at opposite 
corners of such a crystal causes the distance be- 
tween these two corners to decrease (by a small 

FIG. I 

The crystal on the glass -enclosed mounting will 
oscillate at nearly six million cycles per second. 
In order to keep the temperature constant, the 
container, from which air has been pumped 

may be submerged in a water bath 

r'.,. --:r...zs-m': 

amount, depending upon the magnitude of the 
voltage), while the distance between two faces 
marked by the arrow B, perpendicular to them, 
may at the same time increase Reversing the 
polarity of the voltage reverses these effects. 
On the other hand, if by any mechanical or 
electrical means the crystal is compressed or 
elongated, it spontaneously sets up a voltage 
in the direction of the axis E. 

The fact that stressing a piezo- electric crystal 
causes it to develop voltage has been useful in 
the development of an electrical reproducer for 
the phonograph By use of a needle, or by other 
means, the impressions on a phonographic record 
produce variations in pressure on a crystal A 
voltage of correspondingly varying intensity is 
set up by the crystal and electrically operates a 
device such as a loud speaker or telephone re- 
ceiver. 

A slab of crystal, such as is shown and illus- 
trated in Figs 5 and 6, may be cut to take ad- 
vantage of these peculiar pressure- electric pro- 
perties for giving rise to electrical and mechanical 
oscillations. If the polarity of a rather high 
voltage, applied to a smaller but similar crystal, 
is reversed with sufficient rapidity, the crystal, 
due to mechanical vibration, may actually creep 
out from between two brass plates (See Fig 4) 
To keep an oscillating crystal in its place, its 
mounting usually takes the form of a box ar- 
ranged to carry an upper and a lower brass plate 
to serve as electrodes The crystal may rest 
upon the lower electrode but it does not neces- 
sarily need to come in contact with either elec- 
trode. Various kinds of mountings used with 
piezo-electric crystals are shown in Figs. t and 7_ 

Some of these, in their experimental form, have 
adjustable electrodes, but in practical use this 
feature is not necessary. 

In common with so many of the developments 
in radio, the recent rapid rise to popularity of the 
piezo-electric crystal waited upon the evolution 
of the vacuum tube These two children of the 
laboratory, the crystal and the tube, grew up in- 
dependently, only to be lately introduced to 
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FIG. 2 

Several quartz crystals and pieces sawed from larger crystals. The 
pyramid ends of the large crystal in the picture forming the heading to 

this article are shown among them 

each other by scientists. The useful pair now 
coöperate in many ways to promote improve- 
ments in radio communication and explorations 
into various dark corners of the world of science. 
For instance, the fact that an oscillating crystal 
gives rise to a system of sound waves in the sur- 
rounding air has made it possible to 
measure with great precision the 
velocity of sound at frequencies far 
beyond the range audible to the 
human ear. With suitable apparatus, 
moreover, such an inaudible sound 
can be transmitted through water, 
between, for example, two submerged 
submarines, and can be made intel- 
ligible by electrical devices at chosen 
receiving posts. 

APPLICATIONS TO BROADCASTING 

TODAY, crystals find their widest 
applicability in the radio field due 

to the fact that, in combination with 
a vacuum tube oscillator, they act as 

stabilizers of frequency. There are 
two principal ways in which radio 
requires the steadying influence on 
frequency of the piezo-electric crystal. 
In the first place, for satisfactory 
operation of a broadcasting station, 
the transmitted carrier frequency 
must be held very nearly constant. 
And, in order to avoid confusion, 
every frequency assigned and used 
must be accurately known in terms of 
a standard. In either case the re- 
quirement is met by the quartz crystal 
when combined with a vacuum tube 
circuit, such as shown by the diagram 
in Fig. 8, which will produce sus- 
tained oscillations at a frequency determined 
by the crystal. 

Now in many respects, a crystal is like a piece 
of any other solid. Take a bar of steel, strike it 
in one way and, due to its mechanical vibrations, 
it will give out a sound of a certain pitch; strike 
the same piece of steel in some other way and 
another pitch may become audibly more pro- 
nounced. The crystal, as we have already seen, 

can be excited to mechanical vibration by alter- 
nating voltage; furthermore, it can in this 
way be vibrated at any frequency whatever, 

throughout a very wide 
range, depending upon 
the frequency of alter- 
nation of the voltage, 
but at any one of a 

number of different fre- 
quencies its readiness to 
v i bra t e is especially 
marked. A somewhat 
similar characteristic is 

found in the ordinary 
tuning fork. One can 
force the prongs to 
vibrate at any reason- 
able frequency, but 
at some characteristic 

frequency they will vibrate with large ampli- 
tude by very little outside help. A second fork 
in vibration at this same frequency, across the 
table from the first, may be all that the latter 
requires to keep it going. 

For the present it is best to get acquainted 

JANUARY, 1927 

Electric Axis E 

Optic Axis O 

Axis B 

FIG. 5 

A diagram of the crystal shown in Fig. 6. Arrows 
indicate directions similarly shown in the 
original crystal of Fig. 3. The natural frequency 
of this crystal is about 28,000 oscillations per 

second 

elongations and contractions of the crystal so 

influence the action of the tube by way of the 
grid as to force the oscillations to the frequency 
chosen by the crystal. The tube drives the 
crystal but the crystal dictates the frequency. Be- 
cause of the strong preferences, just mentioned, 
which the crystal shows for certain frequencies, 
such an oscillator operates with remarkable con- 

stancy of frequency. 
In order to start the oscillator at 

some frequency preferred by the crys- 
tal, the coil and condenser must have 
values within rather liberal limits. In 
most cases, however, the condenser 
can be dispensed with altogether by 
choosing a suitable coil. Surprisingly 
large changes can be made in the 
inductance of the coil and in the 
plate voltage or filament current to the 
tube without affecting the output fre- 
quency seriously for ordinary pur- 
poses. 

A tuned circuit, such, as a wave - 
meter, coupled closely to the crystal 
oscillator, will cause small changes 
in frequency; but it would be very 
difficult to produce changes as large as 

one cycle in a thousand per second 
without "killing" the oscillator by 
doing so. It is usual also to find that 
the frequency of a crystal oscillator 
is affected somewhat by changes in 
temperature; but for one degree 
change in temperature a change of 
one cycle in thirty thousand per 
second would be unusually large. If 
special care is taken to keep a crystal 
at constant temperature, and to avoid 
undue coupling to other circuits, the 
frequency of a crystal oscillator may 
be made to hold as constant as any 

conceivable need can ever demand. In ordinary 
usage, without exercising any unusual precau- 
tions, crystals are found to hold frequencies at 

HG. 4 
Unless this small convex crystal is completely enclosed when an alter- 
nating voltage is applied, it shoots out from between its electrodes, 
as here illustrated. A natural frequency for this crystal is about one 

and a half million oscillations per second 

Electric 
Axis E 

FIG. 3 

Certain properties of a quartz crystal differ 
in the various directions indicated by arrows 

with some of the more general facts about crys- 
tals that oscillate so that, later on, in dealing 
with a particular application of the crystal, we 
can feel more at home in following specific di- 
rections. An impedance (that is, a coil combined 
with a condenser) is shown in the plate circuit of 
Fig. 8. From the point of view of an electric 
circuit, a piezo-electric crystal is also a coil com- 
bined with a condenser, since, to the circuit, it 
acts as an impedance. Now such an arrange- 
ment of impedances may cause oscillations of 
current and voltage to start in the tube circuits. 
Thereby an oscillating voltage is set up at the 
electrodes of the crystal which is here shown 
connected between grid 
and filament. Such a 

voltage, as before des- 
cribed, excites the crystal 
to mechanical vibration. 
If the frequency of this 
excitation is even only 
approximately one of 
those values at which the 
crystal strongly prefers to 
go. the counter electric 
potentials set up by the 

FIG. 6 
,\ shudder runs through a quartz crystal when an alternat- 
ing voltage is applied between its upper and lower sides 
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FIG. 7 
Several experimental and commerical types of crystal mountings 

a given value within approximately one or two 
cycles in ten thousand per second. 

Accruing to the advantages of the quartz 
crystal as a unique controller of frequency in 
radio, is the multiplicity of frequencies to be 
found associated with one individual crystal. 
And in the constancy.of its control, the crystal 
plays no favorites. Although all crystals are 
not equally ready to respond to the call to oscil- 
late, nearly every crystal can easily be made to 
operate as an oscillator at either one of two differ- 
ent frequencies by using Professor Pierce's cir- 
cuits, which are shown combined in Fig. 9. This 
circuit is simplified to the last degree; a crystal, 
a tube, and a coil are the main parts in it; a plate 
milliammeter is very useful but not absolutely 
essential. With the switch S at position H, the 
crystal oscillates at some high frequency; with 
the switch at L the frequency is much lower. 

Vacuum Tube 

Crystal 
Grid leak 

Cal 

fil Bat 

By pass Condenser 

--II 
B Bat 

-IIIIIIIIII. 

FIG. 8 

of its frequencies there are, 
simultaneously, many other fre- 
quencies available. Though crys- 
tals can be ground to give as high 
as 10,000,000 or as low as 25,00o 
(or less) cycles per second, it is 
too laborious to get these extreme 
frequencies in this way. If a 
frequency of 10,000,00o cycles 
is needed it is simpler to use 
that frequency as found in the 
circuit of, say, a 2,000,000 cycle 
crystal. By great good fortune 
electric oscillation frequencies in 
vacuum tube circuits, both with and without 
associated crystals, usually appear in crowds. 
Where the leader goes the others follow. The 
leader in this case is called the fundamental. 
The various individuals of the whole crowd are 
called harmonics. The fundamental frequency 
may be called harmonic number 1; it is the pre- 
dominant frequency at which the oscillations 
take place. 

But such oscillations as these produce effects 
equivalent to having other frequencies present 
at the same time, and these other frequencies 
are always whole number multiples of the fun- 
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Vacuum Tube 

Crystal Milllammeter 

Grid leak 

B Bat. 

1 
Phone lack 

By pass 
Condenser 

FIG. 9 
A very convenient form of crystal oscillator circuit which is a 
combination of two circuits due to Professor Pierce, of Harvard. 
The General Radio Company, of Cambridge, Massachusetts, 

manufactures such an oscillator 

damental frequency. Harmonic number 2 

always has exactly twice the frequency of the 
fundamental, harmonic number 3 always has 
exactly three times the frequency of the funda- 
mental, and so on. The fundamental is the 
more powerful, the other harmonics less power- 
ful. Roughly speaking, the higher the number 
of a given harmonic, the less powerful it usually 
is. Ordinarily it is easy to find at least fifteen 
such frequencies and often it is possible to find 
more than a hundred, and every one of these 
frequencies will be remarkably constant and 
simply related to the fundamental. 

One scheme of circuit which will oscillate at the 
frequency of the crystal. Apparatus wired to 
give crystal -controlled oscillations is collectively 

called a Crystal Oscillator 

The values of frequency depend on the size 
of the crystal. A crystal about the size of a 

small spectacle lens, for instance, would give 
possibly 1,500,000 and 150,000 cycles per second 
for the two frequencies. Sometimes two differ- 
ent coils are needed for operation, one for each 
of the two switch positions. When oscillations 
begin, there is a sudden, or in some cases, a 
rather leisurely, reduction in the reading of the 
plate meter. If we care to add a condenser and 
tune the circuit, as already suggested by Fig. 8, 
there is usually at least one other frequency 
at which the crystal will be found to oscillate 
readily. 

The various frequencies, at each of which the 
crystal may be made to oscillate at will, are re- 
lated in value in accordance with complicated 
laws. The value for each frequency so obtained 
from a crystal must be separately determined by 
calibration in a laboratory equipped for the pur- 
pose. When these calibrations are at hand, a 
wide range of standardized frequencies become 
available to the experimenter when he makes use 
of the additional facts briefly described below. 

PlEZO-ELEOTRIO OOOILLATOR 
Tm$711 N1Wlpl 

GENERAL RADIO CO 
OAeOIaD[, MASS. 

HARMONICS ARE UTILIZED 

-T-0 SPEAK of two or three (or more) of these 
l preferred frequencies does not tell the whole 

story, for when the crystal oscillates at any one 

A COMMERCIAL PIEZO- ELECTRIC OSCILLATOR 

This instrument has been on the market for more than five years. All 
the batteries are included, which makes the unit readily portable 
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The New Inverse Duplex System 
The New Inverse Duplex Circuit Embodying Some Fundamentally New Principles and Surpassing 
the Old System on all Counts -Excellent Selectivity, Meeting Modern Needs, Is Featured -Audio 
Transformers Should Have "Rising" Characteristics to Compensate Sharpness of R. F. Circuit 

TH IS article constitutes the first of a special 
series written for RADIO BROADCAST to 
acquaint its readers with the latest funda- 

mental improvements in a most fascinating cir- 
cuit arrangement -the Inverse Duplex System. 
When the Inverse Duplex System was first in- 
troduced to the broadcast enthusiast, many of 
the present circuit refinements were unknown. 
In fact, at the time when the first Inverse Duplex 
System articles appeared in this magazine, in 
1923, little else but regeneration and untuned 
radio frequency amplification were considered. 

Since those far -off days in radio, many things 
have occurred, changing the entire character 
of the industry. Problems which then seemed 
insurmountable now no longer exist- solved 
as the occasion necessitated. Almost before 
these early Inverse Duplex System articles were 
off the press, things started popping! New 
tubes! New wavelengths! More stations! And 
didn't this raise havoc with design! 

For instance, the original Inverse Duplex 
System circuits featured in these pages were 
exceptionally efficient, picking up stations 1300 
miles away on a one -foot loop with only three 
tubes. But the set employed untuned radio fre- 
quency transformers designed to function well on 
360 (833 kc.) and 400 (775o kc.) meters. Further- 
more, the various constants used were specified 

Cone S eaker 

1 mfd 

No.4 

Audio Power Tube 

UX 171 

Antenna 

y DAVID GRIMES 

for the uv -201 tube, which was promptly replaced 
by the UV -201 -A type. Meanwhile many ad- 
ditional broadcasting stations were going on the 
air with wavelength assignments running from 
240 (1250 kc.) up to 55o (545 kc.) meters. What 
else could be expected of the innocent untuned 
radio frequency transformers but inferior results 
on other wavelengths than those for which they 
were designed? The number of stations alone 
created a problem in selectivity that could not be 
taken lightly, and, whatever fixed or untuned 
radio frequency may or may not be, it is certainly 
not selective. 

There still seem to be many radioexperimenters 
who associate these circuit limitations with the 
basic principle of Inverse Duplexing. Of course 
many multi -tube reflex circuits were notoriously 
inefficient but the Inverse Duplex System and 
reflexing should not be confused for one single 
instant. It is true that both use the tubes twice 
for amplification. Their methods of doing this, 
however, are entirely distinct and separate. 
Extensive investigation on reflex action was con- 
ducted during the war by the Government with 
the conclusion that reflexing had many limi- 
tations. Out of this work was born the Inverse 
Duplex System, specially conceived to make 
the double operation of vacuum tubes perform 
as it should. 

No.1 

1st.R.F: 2nd.A.F. 
UX-201 A 

1 
0.00025 

mfd 

9 92 

The first step after broadcasting conditions 
changed, was to incorporate into the Inverse 
Duplex System new and better circuits to meet 
the new commercial requirements. Tuned 
radio frequency was introduced about this time 
and several receivers employing tuned radio 
frequency amplification carried everything be- 
fore them. It obviously remained for tuned 
radio frequency to be adapted to the Inverse 
Duplex System. This procedure sounded very 
simple, but neither this change nor the one 
necessary before the new tubes could be used 
was, in any sense of the word, easy. Too many 
complications arose and before any one circuit 
change could be made, it was important to de- 
termine all the effects on the overall amplifica- 
tion and efficiency. 

Since 1923, concentrated effort has been exerted 
by those closest to the Inverse Duplex System, 
consisting of thousands of tests conducted under 
actual field conditions as well as in the laborator- 
ies. One by one, the various constituent circuits 
were whipped into shape and one by one applied 
to the Duplex principle. The progress was so 
steady and the results so gratifying that merely 
applying tuned radio frequency and ordinary 
audio amplification to the system no longer ap- 
pealed. Nothing short of fundamentally new 
associated circuits would be considered! 

No.2 

2nd.R.F.-lst.A.F. 
0.00025 mfd. 
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2 ohm 
Fixed 
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L 
8 ohm 
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FEATURES OF THE NEW SYSTEM 

THE NEW INVERSE DUPLEX SYSTEM 

NOW, after three years of real engineering 
effort, the new Inverse Duplex System is 

presented as one of the most efficient circuits of 
the year. 

Some of the outstanding features to be con- 
sidered are listed below, and they will be dis- 
cussed in detail as the series of articles progresses: 

I Excellent radio frequency selectivity at all 
wavelengths. 

2. Substantially equal radio frequency ampli- 
fication at all wavelengths. 

3. Several special arrangements to secure real 
tone quality in the audio amplifying circuit. 

4. Means for preventing detector -tube over- 
load, thus retaining the bass notes on local 
stations. 

5. Elimination of direct current from loud 
speaker windings, reducing burn -out ten- 
dencies. 

6. Straight line volume control for smooth 
gradual adjustment from a whisper up to the 
choking point of the tubes. 

7. Long length of tube life because of negative 
C battery bias on all amplifying tubes, radio 
frequency as well as audio frequency. 

8. Small B battery drain due to the reasonable 
number of tubes used and the fact that all 
amplifying tubes are operated with the 
standard negative C bias on the grids. 

9. Unique audio grid arrangement on first audio 
tube to overcome hand hum, prohibit the 
audio whistling caused by the A type tubes, 
and to permit the second and third condens- 
ers to be run on the same grounded shaft, if 
desired. 

to. Certain circuit designs to permit the use of 
the new Ux -171 power amplifying tube and 
the new UX -200 -A detector. 

I 1. Determination of audio phases for reduced 
radio frequency modulating effect on excess- 
ive signal strengths. 

It was soon realized during the tests on tuned 
radio frequency that the circuit was inherently 
more efficient on the short waves than on the 
long waves. The fixed radio coupling between 
the primary and secondary windings of the tuned 
transformers made this so, and the actual re- 
sults completely verified the theory. Efforts 
were made during the Inverse Duplex System 
adoption to remedy this fault but it was some - 
.thing that required an entirely new tuned radio 
frequency circuit. Other engineers were work- 
ing on this problem of unequal radio frequency 
amplification as it almost offset the selectivity 
advantage the tuned radio frequency system 
possessed. Almost a dozen solutions have been 
offered as a result. In nearly every case, the 
difficulty has been overcome -the long -wave 
amplification being made equal to the short- 
wave amplification! But one very important 
thing has been overlooked and that one thing is 

selectivity -the very thing that gave tuned 
radio frequency its standing! All the systems 
based on increased coupling arrangements at 
long waves or increased "loss" methods at 
short waves, were broad either at one end or the 
other of the tuning dials. 

The new Inverse Duplex System investigations 
finally disclosed the complete answer to this ap- 
parent enigma. The System made use of the 
inherent tendency of the audio circuit to feed 
back radio energy -a previous detriment turned 
into a great asset. A simple explanation will 
make this plain. Referring to Fig. 1, it will be 
seen that the radio frequency energy passes from 
the antenna to the detector through tube No. i 

and tube No. 2, constituting the first and second 
stages of radio frequency amplification respec- 

1 tively. The audio currents originating in the 

11 

detector tube No. 3 then pass back through these 
tubes in the inverse sequence, going through the 
No. 2 tube as the first audio and the No. i tube 

No.1 
1st. R.& 
2nd. A.F 

No.2 
2nd. R.F. 
1st. A.F. 

0.00025 mfd. 

It 

0.1 mfd. 

1 Meg 

To4KC' 

R.F.Filter Coil 

0.75 millihenries 
1000 ohms 

25000 ohms 

To 13S Volt "B" 

FIG. 2 

as the second audio amplifying stage. The audio 
currents thus travel from No. 2 to No. 1 while 
the radio currents are passing through from No. 
1 to No. 2 tube. Certain precautions must be 
taken to prevent the currents from passing 
through the wrong paths in view of these re- 
versed sequence arrangements. 

A little reflection will reveal that the radio 
frequency currents in the output of the No. 2 

tube might easily leak back through the resist- 
ance coupling (which passes the audio currents 
from this No. 2 tube to the No. 1 tube) into the 
input of the first radio amplifier -the No. t tube. 
This would constitute a first -class feed -back that 
would be either aiding or opposing according 
to the phase polarity of the primary connections 
on the middle interstage radio frequency tuning 
transformer. The first thought in the research 
laboratories was to insert a large radio frequency 
choke coil in this resistance coupling to prevent 
all radio frequency leakage here without deter- 

N0.2 

0.00025 mfd. 2nd. R.F 
lst. A.F. 

R.F. 
Grid Choke 
50 millihenries 

2 To 1 

To 431 Volt Audio 
"C. 

FIG. 3 

J- 

To 
Detector 

To 2234 Volt 9" 

"To Detector Plate 

ring the audio currents which were traveling 
their legitimate path. This worked perfectly, 
whereupon different values of chokes were tried 
in order to determine how small a choke could be 

relied upon. Then a discovery was made! 
By properly poling the primary of the tuned 

radio frequency transformer between the No. 1 

and No. 2 tubes, the feed -back could be made 
to reënforce the original signal in tube No. 1 and 
could be made to reënforce it progressively as the 
longer wavelengths were tuned -in on the antenna. 
Reference is here made to Fig. 2 which shows 
only that portion of the circuit with which we 
are now concerned. This radio -frequency choke 
coil could be so designed in combination with the 
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To 
Detector 

plate and grid bypass condensers that the entire 
arrangement would constitute a filtered feed -back 
circuit affecting the long, waves more than the 
short. Having hit upon the theory, it was 
worked out in practice quite simply. The con- 
stants of the coil were found to be 0.75 milli - 
henries and l000 ohms resistance. These values 
are not at all critical but, on the contrary, are 
subject to considerable.latitude because the filter 
circuit is not a tuned or resonant device. It is, 
as its name implies, a filter. 

FILTERING ACTION 

FOR those readers who do not see this filtering 
action clearly, a brief description of its 

operation is here given. Assume, as a starting 
point, that the circuit has been tuned to a short- 
wave station of about 200 meters. The high - 
frequency currents flowing as a result in the plate 
circuit of the No. 2 tube are readily passed back 
to the filament by the o.001 -mfd. bypass con- 
denser. The filter choke coil offers great impedi- 
ment to the passage of these short -wavelength, 
high- frequency currents, really forcing the cur- 
rents to take the path of least resistance through 
the o.00l -mfd. bypass. However, as the longer 
wavelengths are tuned -in, the lower frequencies 
of these longer waves encounter more and more 
difficulty in passing through the o.00l -mfd. by- 
pass condenser and at the same time, pass more 
easily through the filter coil, which offers less 
impedance to the lower frequencies. Feed- 
back thus occurs at the long waves in an ever - 
increasing amount as the 550 -meter setting is 
finally reached. 

This feed -back, or reënforcement, is just suffi- 
cient to compensate the drop in long -wave ampli- 
fication due to the fixed radio frequency coupling, 
so that an overall' amplification is obtained as 
shown in Fig. 4, on page 268. The dotted line 
indicates the efficiency curve of the average 
tuned radio frequency circuit over the wave- 
length band used in broadcasting. The solid line 
at the top of the graph shows the amplification 
as obtained from the circuit combination just 
described. The amplification is shown to be 
practically constant over the entire range. 

The excellent selectivity feature of this circuit 
at all wavelengths is next to be considered. This 
is a very important factor. Curves A and B in 
Fig. 4 show the resonance peaks of the tuned 
radio frequency and the Inverse Duplex System 
layouts respectively. It will he noted that the 
sharpness of tuning is about the same in the two 
cases at the short wavelengths. The straight 
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tuned radio-frequency circuits have long 
been noted for their selectivity at these 
settings. On the other hand, curves C 
and D on the same diagram tell a dif- 
ferent story. Not only is the height of 
the resonance curve greater, which means 
greater amplification, but the sharpness 
is much more pronounced in the new 
Inverse Duplex System as compared 
with tuned radio-frequency circuits. 
Other systems employed for boosting 
the height of the tuned radio fre- 
quency curve at the long waves still 
further broaden or reduce the sharp- 
ness of resonance -or selectivity! 

It almost appears to be paradoxical -greater 
amplification with greater selectivity! It is as 
if you had suddenly transported your receiver 
much nearer the transmitting stations and then 
found to your surprise that they could be tuned 
out more easily than before. The explanation 
is simple, of course. This newly acquired gain 
in amplification has been the result of a reën- 
forcing action which is equivalent to a decided 
reduction in the resistances of the several tuned 
circuits. Now the sharpness of resonance de- 
pends entirely on the resistances of the tuned 
circuits. Having, in effect, then, reduced these 
resistances, the sharpness of tuning, or selectiv- 
ity, increases tremendously. This action of re- 
inforcement is well known among engineers and 
is often referred to as "negative resistance," 
although in reality there is no such thing. 
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PREVENTING "HAND HUM" 

ONE of the many obstinate difficulties en- 
countered when tuned radio frequency was 

applied to the Inverse Duplex circuit was the 
tendency for the middle tuning dial to pick 
up audio induction hum and to squeal when the 
operator's hand was brought near it. The 
trouble was not anticipated but, when once it 
occurred, it was easily diagnosed, and a remedy 
prescribed. The variable condensers used in 
tuning constitute a fairly large amount of metal, 
particularly in area. These condensers were 
naturally located in the grid circuits of the audio 
transformers, as the grid circuits of the amplify- 
ing tubes were common to both radio and audio 
currents. Now any large capacity hanging on 
the grid post of the first audio transformer is apt 
to cause no end of trouble. Placing the hand 
near this condenser was practically equivalent to 
touching the audio grid post with the finger, and 
the unearthly squeal resulting hardly bears de- 
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250 300 350 400 
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FIG. 4 

450 500 

scription. Incidentally, as any electric lamp or 
power circuit was brought near the set, this 
"grid collector" variable condenser would start 
to perform. The 6o -cycle hum always resulting 
was very pronounced. 

Fig. 3 on the previous page shows in a clear 
manner just how this trouble was overcome. The 
audio currents were kept entirely out of the radio 
circuit and the variable tuning condenser, by a 
multiple connection instead of a series one. The 
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FIG. 5 

grid post of the first audio transformer connects 
directly to the grid of the No. 2 tube through a 
radio frequency grid choke coil. This coil passes 
the audio energy without any objection, but be- 
comes an open circuit for any frequencies en- 
countered in the broadcast wave band. The 
blocking condenser, o.00025 mfd., passes the radio 
energy through to the grid but prevents the audio 
currents from running down through the radio cir- 
cuit to the filament. This variable condenser is 
thus grounded for audio currents without effect- 

JANUARY, 1927 

ing its tuning operation for radio cur- 
rents. Of course, the third tuning con- 
denser works into the grid of the detector 
so no difficulty is experienced here, there 
being no audio currents in this circuit. 
The left -hand or first condenser is not 
so susceptible to this hand whistle since 
it is in the grid circuit of the second au- 
dio tube. This audio stage is a resis- 
tance- coupled one anyway, which over - 

600 comes the situation just discussed. 
Inasmuch as the grid bias is supplied 
to the No. 2 tube through the audio 
circuit and radio frequency choke, the 
filament return from the tuning con- 

denser may be connected to either side, and may 
therefore be combined with the detector filament 
return. Thus the rotors of the second and third 
condensers may be common and connected to- 
gether for simplified control. 

The various developments in the audio circuit 
are quite separate and distinct from anything so 
far described. For best tone quality, the audio 
transformers should have a certain characteristic 
when employed in this new Inverse Duplex 
System. They, of course, should have good low - 
note amplification in order to give that timbre 
which cannot be present when the bass notes are 
not amplified efficiently. But the transformers 
should have a "rising" characteristic, i. e., 
they should exaggerate the higher tones slightly. 
There are two reasons for this, both of them eas- 
ily appreciated when pointed out. 

In the first place, the o.00025 -mfd. blocking 
condenser in the grid of the tube in Fig. 3 is, in 
reality, across the secondary winding of the first 
audio transformer, as far as audio currents are 
concerned. This condenser reduces the high 
tones somewhat, and this has to be compensated. 

In the second place, the more sharply tuned a 
radio frequency circuit is, the more it tends to 
cut off the high audio tones coming through. 
As previously brought out, the radio circuit used 
in the new Inverse Duplex System is exceedingly 
selective, and this tends to cut out some of the 
higher audio tones. Employing an audio trans- 
former with a "rising" characteristic compen- 
sates this, and permits the selectivity without 
sacrificing the tone quality. This is an impor- 
tant point. Fig. 5 shows an ideal curve for this ; 

purpose. 
The next article in the series will give further 

details on the development of the Inverse Duplex 
Receiver and will also offer constructional in- 
formation. 

400 01-IM 
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"1300 MILES ON A ONE -FOOT LOOP" 
Such was the title of an article describing the then ultra -modern Inverse Duplex System, which appeared in the April, 1023, 
RADIO BROADCAST. Above is the circuit, a three -tube affair, which created quite a sensation at the time of its original 
presentation. Woe betide the fan who constructs a set from this old circuit in these modern days, when selectivity is an 

essential and primary requirement 
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SHE LISTENERS' POINT OF VIEW 
Conducted by John Wallace 

Radio Speakers Should Be Forbidden to Read from Manuscripts 
WE HAVE a copy of a list of regulations 

and suggestions for radio entertainers 
prepared by Program Director L. J. 

Johnen of wt"w. The list is a long one, but 
since it is probably typical of the requirements 
of most broadcasting stations you may be in- 
terested in reading a few of the paragraphs: 

" The performer should always submit his pro- 
gram, written in advance so that the announcer 
may be prepared to present it in a dignified 
manner without having to word his announce- 
ments extemporaneously. No performer should 
essay a selection with which he is not entirely 
familiar. In this way he will save himself and 
please the radio audience. 

"All addresses must be submitted by speakers 
for approval before being broadcast. 

"No requests for money may be made. 
" lt should be remembered that the announcer 

has full charge of the studio. The performer 
should accept any suggested changes in his pro- 
gram, or in his position before the microphone, 
in the spirit in which they are given. 

"It is, of course, understood that nothing offen- 
sive or suggestive of bad taste will be permitted. 

" It is against the rules of wt.w to permit direct 
advertising. 

" Speakers should talk in an ordinary conversa- 
tional tone, about two 
feet from the micro- 
phone, and directly 
into it. The face must 
never be turned away. 
A speaker should not 
speak into the micro- 
phone as if he were 
addressing a large 
audience. 

"The distance from 
the microphone for 
singers and instru- 
mentalists varies -the 
higher the pitch and 
the greater the volume, 
the greater should be 
the distance. 

" Very loud singing 
or playing is objection- 
able as it detracts from 
successful broadcast- 
ing, often producing a 
shattered effect. The 
best choral effects are 
obtained when each 
person sings in a sub- 
dued manner. 

" Pianists are cau- 
tioned to make very 
sparing use of the 
pedals -it is best not 
to use the sustaining 
pedal at all -and not 
to accentuate the 

bass notes, in order that the broadcast may be 
clear and distinct. 

"Selections should be chosen with a view to 
pleasing the maximum number of listeners. The 
average audience likes familiar compositions, 
simple in melody, and universal in appeal. It 
is suggested that strange exotic selections be 
omitted from the program. 

"Speakers are urged not to speak extemporane- 
ously. They should always use manuscript, in 
order to prevent halting in their utterances. A 
page of typewritten copy, double spaced, usually 
takes about three minutes to read slowly and dis- 
tinctly." 

With these last two rules we are not in sym- 
pathy. Perhaps they are inevitable, certainly 
they obtain at every station, but still we think 
they should be thrown out. The admonishment 
is to speakers particularly. There is little enough 
excuse for radio speeches anyway, and what 
small justification there is is that the spoken 
word may be more interesting than the written 
one. In fact, in this day of cheap printing, there 
is little excuse for any speechifying. V`r e con- 
cede just two situations in which a speech is 
more logically called for than a printed message: 
first, when an audience is made up of illiterates; 
second, when the speaker is endowed with an 

ability to put his stuff across better orally than 
he can in writing A memorized speech, or one 
read from manuscript, is no improvement on 
one set up in type; the fact that someone other 
than one's self is reading it adds little to the 
interest. It is every bit as dry in the reading as 
it is when it appears in the newspaper the next 
day. 

It is the existence and observation of the rule 
quoted above that has made radio speeches what 
they are to-day -about the dullest thing on the 
air. The very "halts" which the rule quoted 
seeks to eliminate are, in fact, an essential ele- 
ment in a good speech -just as legitimate as the 
words themselves. "I They indicate, in the case 
of a competent speaker, that that speaker is 
thinking. And what more could you ask? 
When a man is making a good speech he is think- 
ing out loud. That's why a good speech is ef- 
fective: the audience enters into the speaker's 
stream of thought and thinks with him. Some 
of his thoughts are inevitably new thoughts, 
thoughts that never occurred to him before that 
very instant. I t is this fact, that the speech is 
developing, actually originating, before them, 
that gives it life for the audience. Not one 
speaker in a thousand can, while reading a speech, 
convey the impression that he is also thinking 

about it. The result is 
a colorless, dead thing. 
And, read over the 
radio, the same speech 
becomes even deader 
than dead. 

Not long ago, we 
listened (briefly) to a 
speech by George 
Palmer Putnam deliv- 
ered for the Eveready 
Hour and purporting 
to deal with explora- 
t ions i n Greenland. 
It is a matter of record 
that Mr. Putnam did 
engage in explorations 
in Greenland but it 
never would have been 
guessed from his 
speech. The talk was 
about as convincing 
and personal as if it 
had been culled from 
the "G" volume of an 
encyclopedia. Tr u e, 
Mr. Putnam made no 
stammering pauses, 
his words were care- 
fully chosen, his rhet- 
oric was irreproach- 
able, the mechanism 
of the whole disserta- 
tion was faultless -and 
its net value was nil. 

© Henry Miller 
WHAT HAPPENED TO THE TOWERS OF PWX, AT HAVANA 

The recent hurricane played havoc with radio towers. During the Florida hurricane, radio 
towers of broadcasting stations were partly destroyed, although repairs were quickly made 
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TELL US WHAT YOU LIKE IN RADIO PROGRAMS 

HAT say, O constituents, to a question- 
naire? 

Radio has been blessed with more than 
its share of questionnaires, and we have hesitated 
for a long time about using such a method of gath- 
ering information about what readers of RADIO 
BROADCAST think of radio programs. But we feel, 
and not without reason, that the readers of RADIO 
BROADCAST constitute a distinct class of radio 
listeners, and may be justifiably considered the 
upper strata. 

And aside from the amusement to be had from 
phrasing your replies to these four questions, you 
may be helping to influence the character of pro- 
grams. Every program director is always keen 
about knowing how his efforts are being received, 

and he can not always tell from his letters, for 
how does he know that they represent a true cross - 
section of his listeners. 

The questions below are few, and some of them 
have the special virtue that they have never been 
asked before. Please use the space provided for 
your answers. Tear this sheet from the maga- 
zine, and if possible typewrite your replies. If 
the space provided is not sufficient, attach an ad- 
ditional sheet to this with your remarks. If you 
are interested in reading the replies -contribute 
some yourself. Address all questionnaires to 

JOHN WALLACE, 
RADIO BROADCAST, 

Garden City, New York. 

Please Answer These Questions 

1 
Do you listen to your radio evenings as you would 
to a regular show, or do you simply turn it on and 

use it as a background to other activities? 

(This question may seem silly, but we ask it because we have a 
growing suspicion that radio programs aren't as reverently lis- 
tened to as the broadcasters suppose.) 

Do you regularly tune -in on distant stations or do 2. 
you regularly rely on your local stations? 

(They tell us that the DX hound is a fast -disappearing breed. 
Is he ?) 

3If you had a hundred minutes to listen to all, or 
any part of the following broadcasts, how would 

you apportion your time? (Answer in spaces provided 
in the next column.) 

Serious 
Instrumental Music Light 

Popular 
Vocal Music 
Radio Play 
Speech 
Educational Lecture 
Miscellaneous Novelties 

TOTA L 

minutes 
minutes 
minutes 
minutes 
minutes 
minutes 
minutes 
minutes 

too minutes 
(In answering this question, assume that each of the offerings is 

the best of its kind, say Coon -Sanders Nighthawks for the jazz. 
the New York Symphony for classical music, Ford and Glenn for 
the novelties, and so on.) 

4 What are the six best broadcasts you have heard? 

( \ \'e could refresh your memory with some notable broadcasts, 
but that might influence your choice. Anything is eligible, from 
an especially good dog fight broadcast, to a high -powered soprano 
solo, heard four years ago.) 

Please answer these questions briefly and mail them at once to Mr. Wallace, 
at the editorial offices of RADIO BROADCAST, Garden City, New York. We pre- 
fer to have you write your replies on this page. The results of the question- 
naire will be announced just as soon as it is possible to compile them. 

1.11111111111r1 MIMI! 17. 
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We do not mean 
that a radio speaker, 
or any speaker, need 
improvise his speech 
entirely. Let him fret 
over it as many nights 
in advance as he likes, 
provided, always, that 
he can, in the final 
rendition, eliminate 
any suggestion that it 
has been prepared. If 
he is sufficiently full of 
his subject and has an 
outline before him to 
keep him from going 
too far astray he can 
deliver just as fluent a 
speech as he could from 
a manuscript, and a 
far livelier one 

Whatever else may 
have been thought of 
William Jennings 
Bryan he was unques- 
tionably a speaker, 
than whom there was 
no thanwhomer. As a reporter, we once had an 
opportunity to "cover" a speech by him. Be- 
fore he commenced we obtained from him a copy 
of the outline he was to follow. It was just ten 
lines long. From it he talked for two hours. 
Never for an instant did his manner of speaking 
suggest that he had the faintest idea what he 
was going to say next; it seemed absolutely ex- 
temporaneous. Yet the whole thing was a per- 
fect piece of fluent prose. We learned later that 
he had given that same speech some ten times 
before. The secret of its freshness, its seeming 
like a first performance, lay in the fact that the 
ideas he had expounded so many times 
before were couched that evening in an en- 
tirely new set of words and phrases. Had 
he followed a manuscript he never would 
have fooled anyone into thinking he was 
delivering a fresh speech -nor would he 
have kept his audience spellbound, as he 
did, for two hours. 

Every radio speaker evidently cannot 
be a William Jennings Bryan, but any 
one of them can afford to emulate his 
methods with great profit. That is, they 
can follow his method, providing the 
broadcasting stations throw out the silly 
requirement of a manuscript. We much 
prefer a radio speaker who is flustered, 
stammering, incoherent, and ungram- 
matical and still sounds like a human 
being to one who is polished and suave and 
sounds like a stock -market announcer. 

The studio rule which we would sug- 
gest anent this subject, and which we 
would urge posting conspicuously on all 
walls of the broadcasting station, would 
read as follows: 

WHY THERE SHOULD BE FEW BANQUET BROADCASTS 271 

ALMA PETERSON AND KATHRYN BROWNE 
Two artists of the Chicago Civic Opera Company who are being featured in a series of Wednesday 
night programs through the Chicago Evening American studio of KYw, Chicago. Miss Peterson is 
a dramatic soprano and Miss Browne a contralto. They are heard through KYw from 7 to 8, 

Chicago time 

SPEAKERS ARE ENJOINED not to deliver 
memorized speeches, and are positively 
forbidden to speak from manuscript. 
Speakers who are possessed of burning 
messages in manuscript form are cordially 
invited to have them set up in type and 
distributed as pamplets or take a jump 
for themselves in the lake. 

As for the other rule, tactfully worded 
as a suggestion -"The average audience 
likes familiar compositions, simple in 
melody, and universal in appeal. It is 
suggested that strange exotic selections 
be omitted from the program " -what 
can be done about that? The answer is, 

probably, nothing. We may rant and protest, 
scream and tear our hair but, alas, the doleful 
fact remains that the average audience does like 
familiar compositions. Of course we may call 
it an idiot, which it is, but due to its numbers it 
is a very influential idiot. And we shall have to 
continue to look elsewhere than to radio for 
serious compositions executed subsequent to 
the reign of good Queen Victoria " Exotic" 
composers of the ilk of Strawinsky will, we grant, 
not be heard via radio for another twenty years; 
not until they are as commonplace and accept- 
able as the once bizarre Debussey. 

in appeal" as the few to 

But what of the less 
frequently heard 
works of the hundred - 
per - cent - non - exotic 
composers that the 
radio audience has 
come to accept, com- 
posers such as Bee- 
thoven and Chopin , 

Brahms and Tschai- 
kowski. Please, O h 
Maker of Studio Rules, 
can't we sometimes be 
permitted one of their 
unfamiliar works? 
The ten or so titles 
that each one of them 
has succeeded in sneak- 
ing on to your white - 
list are becoming so 
tragically shopworn. 
Believe it or not, every 
one of them has twenty 
or more works in pub- 
lished form that are 
quite as "simple in 
melody and universal 
which you have given 

your OK. And how can a piece help but be "fa- 
miliar" if it is played often enough, and further- 
more how, oh how, can a piece ever hope to gain 
that cherished goal of being "familiar" if it's 
never given a chance? l t is a dreadful impasse! 

The Banquet Broadcast Nuisance 
IN THE November department you may re- 

member, we had remarks to make concern- 
ing the extraordinary badness of the printed 

publicity emanating from radio stations. None 
of it, with about three or four exceptions, 
is worth the paper it is printed -or mim- 
eographed -on. One of these exceptions 
is The Cold Medal Station News, a monthly 
publication of wcco which is mailed to 
that station's listeners as well as to radio ' 

editors. The sheet is edited by H. A. 
Bellows, wcco's manager, and he can in- 
variably be counted on to make interest- 
ing comment on current radio affairs. 
We have long been bored by the broad- 
casting of banquets -the which still per- 
sists in the hinterlands -and Mr. Bellows 
decisively sets forth their shortcomings 
in the current number of the above - 
mentioned News: 

"Almost every day we receive one or 
more requests to broadcast banquets or 
similar meetings. Two or three years 
ago, when broadcasting schedules were 
hard to fill, there was a good deal to be 
said for sending out programs of this 
sort, but to -day, except in the rare in- 
stances in which banquets or meetings 
are arranged primarily for radio purposes, 
the listeners are properly indignant when 
they are asked to tune -in on broadcast- 
ing of this sort. 

" If the sponsors of the average banquet 
could but realize the unfavorable reaction 
of the average listener to such broadcast- 
ing, they would never again ask for the 
privileges of the air. They do not hear 
the clatter of dishes, the insistent noise 
of the crowd, the lamentable waits, the 
uneven transmission, the echoes and the 
disturbances which irritate the radio 
listener; they do not stop to think that a 
thirty - minute speech, which may be 
only mildly dull while one is com- 
fortably digesting a too large meal, is 

THE TOLLEFSEN TRIO AT WEAF 

These artists are heard as a part of the "Vikings" broadcast 
through WEAF and associated stations on Tuesday evenings 
from 8 to 8:3o eastern time. ln the illustration: Mme. Au- 
gusta Tollefsen, pianist; Carl H. Tollefsen, violinist, and 

Paulo Gruppe, 'cellist 
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simply intolerable when it comes out of the 
loud speaker. 

" Furthermore, the attempt to broadcast a 
banquet often spoils the affair itself. The speak- 
ers cannot freely address the people before them; 
they must talk steadily at the microphone. 
Much of the spontaneity which is the life of 
any banquet must be deliberately killed if the 
broadcasting is to progress with any approach 
to smoothness. The army of waiters must be 
silenced at the very moment when people want 
their empty coffee cups removed. Something 
of the deadened (why not frankly call it fune- 
real?) atmosphere of the broadcasting studio 
must be introduced into the banquet hall, to 
the immense discomfort of everyone concerned. 

"Of course there are rare exceptions. A ban- 
quet, like the huge affair of the radio industries 
in New York on September 15, may be defi- 
nitely built around the idea of broadcasting. 
But if those responsible for the ordinary banquet 
could have attended one of the executive com- 
mittee meetings preparatory to this radio din- 
ner, and could have noted how every detail was 
resolutely subordinated to the require- 
ments of good broadcasting, they 
would realize how far the usual affair 
falls short of these essentials. 

" Luckily, more and more people are 
coming to realize that broadcasting a 
complete banquet is just as dull as 
printing in the newspapers verbatim 
copies of all the speeches, from 'Unac- 
customed as I am to public speaking' 
down to the last tremulous ' I thank 
you.' They are learning that such 
broadcasting stirs up definite illwill, 
and so is undesirable publicity. There 
are, however, many who have not yet 
discovered this fact, and until all the 
banquet committees in the Northwest 
have found it out for themselves, there 
will be times when the manager of the 
Gold Medal Station would gladly sell 
his job for thirty cents in cash and a 
hiding place out of reach of the tele- 
phone." 

The Log of a Listener 

RANDOM discoveries while run- 
ning around the dials the other 

night: 
woc, Davenport, Iowa -a report on the di- 

rection of flight of a flock of ducks sighted over 
Davenport, which must have been of valuable 
information to sportsmen, though it strikes us 
as a dirty trick on the ducks. 

wsBT, South Bend, Indiana -" Well, folks, we 
want anybody who can do anything, play a 
mouth organ or something, to just please drop 
around here at the studio and . . So 
that's where they get their material! 

WJAx, Jacksonville, Florida -". . . and 
this number is dedicated to . . ." But 
that's as far as we listened. 

KOA, Denver -A talk by William H. Craw- 
ford, for twenty -five years confidential repre- 
sentative of the New York Times. Reminis- 
cences of personal contacts with Pope Pius 
X 1, Warren Harding, Calvin Coolidge, King 
Albert of Belgium, and the Prince of Wales. 
An interesting talk in spite of an obvious flavor 
of the manuscript in the speaker's phraseology. 

KFQB, Fort Worth -Two of our pet abomina- 
tions: a reading of telegrams and then a "for 
our next selection we will play for you . . ." 

wsMB, New Orleans -Two knock -out dispen- 
sers of jazz- as -we- like -it. The Liberty Theater 
Syncopators playing some marvellous variations 
on the good old tune " Valencia," and then Ruck 

RADIO BROADCAST 

Jones and his " Radio Revellers" in a fine dem- 
onstration of well -orchestrated dance music. 

5 .I.anumumm.nmlni.mruromimmnemma.minm,IimmnniwrilmmnninummtammMOrmmm,..Irmumnammlmlmmmle,m.,e 

® Communication 
11,.,.1MODNIWAMOIDU11 Um.11 

MR. JOHN \\4LL:10E, Conductor, 
The Listeners' Point of View. 

SIR, 
I read with great interest your article in the 

September RADIO BROADCAST entitled "The 
Curious Jargon of the Broadcasting Industry." 
I share your respect for these venerable terms 
"sign off" and "stand by "; but, after all, the 
latter has always seemed to me rather incongru- 
ous. Whenever 1 hear an announcer say 
" Please stand by," this always suggests to me a 
mental picture of a vast concourse of people, 
obediently rising to their feet, and "standing 
by," as though band were playing our National 
Anthem, or the home team were about to begin 
the seventh inning, which seems more probable. 

Apropos of all this, hark you to the following. 

JANUARY, 1927 

ON SUNDAY nights at 8 o'clock (EST) is 
being heard from wjz a series of recitals 

by John DeBueris, a leading performer on the 
clarinet and basset horn. The clarinet is es- 
pecially well adapted to radio reproduction and 
Mr. DeBueris' programs are well selected. The 
soloist has been a member of the Victor Herbert 
Orchestra, the Metropolitan Opera House or- 
chestra, and, most recently, the Goldman Band. 

FOLLOWING a tour of Europe H. V. Kal- 
tenborn of the Brooklyn Daily Engle has 

resumed his series of weekly talks on "Current 
Topics" via woR Monday evenings at 8:3o 
(EST), the which we recommend to you. 
Commenting on letters from listeners, Mr. 
Kaltenborn, who has received a fair share of 
them, says: 

"Applause letters are going out of fashion. 
More's the pity. Everyone who speaks, sings, 
or plays over the air needs the reaction that can 
only come from unknown listeners. When we 
face an audience its applause, interest, laughter, 
or its listlessness, restlessness, or frowns tell 

us what it likes or does not like. We 
know when it agrees and when it 
dissents. We can fight it when we 
must, coddle it when necessary, or 
wake it up by extra effort. But 
when we have done our bit over the 
air we don't know what the wild 
ether waves have been saying until 
the mailman brings the cheers and 
the knocks. 

"Although 1 have been giving 
weekly talks over the radio for three 
years, 1 never got rid of a sneaking 
suspicion that 1 was wasting my 
oratorical fragrance on the studio air 
until I got my first reaction. from 
someone who actually heard my talk." 

A GROUP OF LISTENERS IN SAMOA 

Natives of Pango -Pango, Samoa, listening -in on a Fada outfit 
supplied by Phil A. La Brie, who is touring the Far East in- 
troducing radio where it has not yet been generally accepted 

During the recent fistic combat in Philadelphia, 
one of our local stations, while giving a detailed 
account of the affair from telegraphic reports, 
was responsible for the following gem of perfect 
politeness and precision: " Please sit by for the 
next round." Please sit by! The very term 
suggests solid comfort and relaxation, does it 
not? May not sitting be considered as the 
natural position of the great majority of lis- 
teners? But be that as it may. My object in 
writing was merely to call to your attention this 
unique example of the ever -changing terminology 
of radio. 

Sittingly yours, 
LEWIS G. PRAHL 

Milwaukee, Wisconsin. 
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TWO Canadian stations, CNRM, Montreal, 
and CNRO, Ottawa, are now being hooked 
up for a simultaneous broadcast on one 

night of each week. Of the four programs thus 
given in November two originated in Ottawa 
and two in Montreal. It is expected that the 
"chain" will sort he extended to include CNRT. 

WEAF has arranged a program 
especially designed to please the 

Saturday night listener entitled "The 
WEAF Revue." As its name suggests 
it is sixty minutes of rapidly chang- 
ing events and to a degree serves to 
sum up all that has passed over WEAF'S 
waves in the days of the week pre- 
ceding it. The program includes old - 
time songs, hits and bits of comic 
opera selections, vocal and instru- 

mental selections from grand opera, a little 
modern jazz and comedy, both musical and 
otherwise. In other words: a radio variety 
show for them as likes variety shows. 

ALSO on WOR's program is an excellent 
quartette composed of Messrs. Christie, 

Gannon, Barnett, and Seebach. They are to 
be heard at 8:oo P. M. (EST) on Sundays. A 
typical program will run something like this: 
"Dinah," "Stars of the Summer Night," "Deep 
River," "Banjo Song," "Can't You Hear Me 
Calling, Caroline," " I'II Take You Home 
Again," etc. 

IF, WHEN the Atwater Kent Sunday evening 
concert draws to a close, you feel like more 

music in kind, you have only to tune -in on wjz, 
wRC, WGY, waz, or KDKA and listen to the Max- 
well House Coffee Hour, which begins at to:15 
P. M. (EST). There are to be ten concerts 
in all, sponsored by this manufacturer, of a na- 
ture and quality much the same as the vener- 
able Atwater Kent hour. 

The artists who have signed contracts to 
appear in this series include among others, Efrem 
Zimbalist, violinist, who has been released for 
this broadcast through the courtesy of the Victor 
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Talking Machine Company; Marie Sundelius, 
soprano; Johana Gadski, soprano; Sophie Bras - 
lau, contralto; Toscha Seidel, violinist; May 
Peterson, coloratura soprano; Moriz Rosenthal; 
Isa Kremer, the Russian lyric soprano; also the 
Fisk Jubilee Singers and the noted Ukranian 
Chorus. Throughout the entire series the solo 
artists will be supported by a twenty- two-piece 
symphony orchestra under the direction of 
Nathaniel Schilkret. 

GY is proving a valuable training school 
for radio announcers. A few months ago 

George Markham, formerly in charge of the 
agricultural hour at WGY, left to become general 
manager of WDBO, at Winter Park, Florida. 
Now Witter T. Cook, a graduate of Massachu- 
setts Institute of Technology, more recently an 
announcer of WGY and one of the WGY players, 
has accepted a position with the air forces of 
WDAE at Tampa, Florida. 

THE Eveready Hour's broadcast of Show Boat 
a month or so ago proved to be one of the 

best of the novelties they have yet offered. 
An abbreviated version of the Edna Ferber 
story was arranged and Lionel Atwill read the 
narrative. When the progress of the tale called 
for one or another of the characters to speak, a 
different voice was heard and the rôle was carried 
much the same as in a regular radio " play." 
A background of music was provided throughout 
with occasional interludes of straight music, 
such as the variety show on the boat or the croon- 
ing singing of the darkies on the levee. The 
whole job evinced thorough preparation and was 
distinctly one of the two or three best novelties 
we have yet heard. In fact, we enjoyed it more 
than the book. 

BY FAR the best of the radio book reviewers 
is Oliver M. Sayler. For a long time he 

has been giving a weekly review of plays and 
books through wGBS in what is called the 
" Footlight and Lamplight" broadcast. Mr. 
Sayler is the author of several valuable books 
on the theater. The plays he reviews are, of 
course, those current in New York. And each 
week he comments on three or four of the 
recently published books. These comments 
combine sound criticism with an entertaining 
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THE STAFF OF WBAL, AT BALTIMORE 
This broadcaster has established a strong place in its first year of operation because it has followed 
a policy which amounts to specialization. From left to right, seated: John Wilbourn, assistant studio 
manager and tenor ballad singer; George Bolek, program supervisor and staff pianist; Stanley W. 
Barnett, studio manager and announcer; Frederick R. Huber, director of broadcasting; standing: 
Gustav Klemm, program supervisor and director of WBAL concert orchestra; James Wilkinson, 

announcer and baritone 

manner of presentation. An idea of his style 
of speaking can best be given by a random 
quotation from a recent broadcast: 

". . . The Silver Stallion, on the other 
hand, carries you so far back into the past that 
I for one doubt whether it ever did exist except 
in the strange mind of its author, James Branch 
Cabell. Without a word of warning you are 
whisked away into a land of ogres and miracles, 
a land of gay, sardonic men and rather helpless 
but beguiling women. Five times I tried to get 
started on this book and stopped. I gritted my 
teeth and went at it. Fifty or so pages and I 

was so wrapped up in the thing that you couldn't 
have torn it from me. And so, if you are 
awarded The Silver Stallion at your next bridge 
party, don't get discouraged. Break down the 
wall and enjoy the pageant the author has pre- 
pared for you. 

"That pageant is misunderstood if you think of 
it only as a fairy story or as an attempt to imi- 

WGN'S DRAKE HOTEL CONCERT ENSEMBLE 
This excellent hotel orchestra is heard each day and evening playing during the station's luncheon 
and dinner concerts. Left to right: Leon Benditzsky, pianist; Armand Buisseret, violinist; Henry 
Selinger, violinist and director; Frederick Meinken, organist; Leon Lichtenfeld, 'cellist; Edward 

Karstens, bass 'cello 

tate the old French legends. It is merely 
Cabell's way of saying things about life to -day 
that few would heed if he said them in common 
dress. Most of these things are iconoclastic. 
In this book you will find the bitterest, most 
devastating and scornful attack on woman that 
has been penned in modern times. And a 
thorough drubbing for the whole notion of 
heroes and hero -worship. If some woman 
writer doesn't rise to the challenge of The Silver 
Stallion I'll begin to think the things Cabell 
says of the sex are true!" 

" Footlight and Lamplight" is broadcast 
Thursday evenings at 8:3o (EST) 

T HE advance program of WGBS, thanks to 
the inspiration or maliciousness of some 

compositor, recently carried a headline reading: 

NANCY WILSON? 'CELLIST? ON AIR TUESDAY 

EVENING 

As a matter of fact, Nancy Wilson is both 
Nancy Wilson and a 'cellist. But the type- 
setter's error (and our listening experience) sug- 
gests that the dubious mark might often and 
honestly be used in connection with a radio 
performer's alleged talent. For instance: 
Waldo Slithers Radio Humorist? 
Olga Schlitz Lyric? Soprano? 
Thomas Peep........ Famous? Piccolo Player? 

FOR the first time, we take occasion to feli- 
citate a broadcasting station on its birthday. 

WBAL celebrated its first anniversary November 
1. WBAL set out with the intention of being a 
distinct personality among broadcasting stations, 
and in the space of one year has well achieved 
this purpose. For a year it has been broadcast- 
ing evening programs ninety -nine per cent. of 
which have been purely musical. In addition 
to a "no- jazz" policy to which it has steadily 
clung, WBAL has also sought to distinguish itself 
by maintaining entirely its own staff of broad- 
casting features and refusing to depend on out- 
side hook -ups to put over its programs. In 
short, the station has specialized, and concen- 
trated its attention on a particular class of 
listeners, which is what we would have every 
station do regardless of what class it chooses to 
please. 
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The Latest Develop- 
ment of the Popular 
Hammarlund- 
Roberts Receiver, 
with Shielded R. F. 
and Detector Stages 

The 661-1i0Q99 Receiver 
By LESLIE G. BILES 
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1 \\. \S in November, 1925, that RADIO 
BROADCAST described the first Hammarlund- 
Roberts Receiver. Since then, new design 

features have come into common use and many 
of these recent advances have been combined in 
the new Hammarlund- Roberts "Hi -O" Receiver 
illustrated in this article. 

The original Hammarlund - Roberts receiver 
consisted of a stage of tuned neutralized tuned r. 
f. amplification, a regenerative detector, and a 
two-stage transformer -coupled audio frequency 
amplifier. The "Hi -Q" receiver consists essen- 
tially of two stages of neutralized, tuned r. f. 

amplification, a non -regenerative dectector and 
a two-stage transformer -coupled audio amplifier. 
Because of the additional stage of r. f. amplifica- 
tion, the use of a new type detector tube, and 
several other improvements, in sensitivity and 
selectivity this new receiver represents a con- 
siderable advance over the original model. In 
bettering the receiver, the designers have kept 
in mind the advisability of simplicity of control 
and, therefore, we find this receiver with only 
two main tuning dials. The only other appa- 
ratus visible on the front panel is a tapped an- 
tenna switch, a volume control, and an output 
jack. 

The new and interesting features in this re- 
ceiver make the editor of RADIO BROADCAST 
feel that it is well worth while to outline these 
features in a general way, and also to give some 
information concerning the arrangement of the 
apparatus. It is not intended to give complete 
constructional data in this article but rather 
to acquaint home constructors with the general 
features of the receiver. Fven so, the experi- 
enced home constructor will find sufficient in- 
formation in the various pictures and diagrams 
to build the set. 

Briefly, this receiver incorporates the following 
features: 

FIRS' : Dual tuning whereby three tuned radio 
frequency circuits are controlled by only two 
dials, making the tuning quite simple. 

SECOND: Complete shielding of the radio fre- 
quency circuits so as to prevent direct pickup by 
the coils of the receiver, and unwanted interstage 
cou pling. 

THIRD: Automatic variation of the coupling 
between the primary and secondary coils of the 
radio frequency transformers so as to obtain 
high efficiency. 

Fourth: A high efficiency detector circuit 
which permits the use of the new type 200-Á 
detector tube. 

FIFTH: Arrangement of the circuit so as to per- 
mit the use of a semi -power tube in the output. 

READY FOR SERVICE 
Resplendent in a polished cabinet, the "Hi -Q" 
is use the vernacular -"all set" for action 

These various features are taken up in more 
detail in the following paragraphs. 

As mentioned above, the receiver incorporates 
three tuned circuits. The antenna stage is con- 
trolled by the left -hand dial which operates a 
single variable condenser. The two tuned radio 
frequency circuits are controlled by the right -hand 
dial through the use of a gang condenser. A 
small variable condenser is in parallel across one 
of the condensers of the gang unit and is used to 
compensate any small differences in capacity 
of the second and third tuned circuits. Once 
this small compensating condenser is adjusted, 
it need never be touched again. 

The stage shielding around the r.f. amplifiers 
is very important, and makes possible the use of 
efficiently constructed coils in carefully designed 
circuits without any danger of interstage coup- 
ling through the magnetic fields of the coils. 
The antenna stage is not shielded but the appar- 
atus is so laid out that shielding may be incor- 
porated if it is desired. 

AUTOMATIC COUhLING VARIATION 

AUTOMATIC coupling variation is becoming 
more commonly used, and, in the "Hi -Q" 

receiver, this coupling variation is accomplished 
automatically by mounting the primary coils on 
movable supports. On the rear of the variable 
condensers there are placed small cams, and, 
when the condensers are turned out, these cams 
function to push the primary coil further and 
further away from the secondary coil. The 
coupling between the two circuits is loosest when 
the variable condensers are set to receive the 
high frequency, or short wavelength, stations. 
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Fixed Primary Coupling 
when only a few Primary- - - - - -' 
turns are used 

THEORETICAL ADVANTAGES 
OF VARIABLE COUPLING AS 
COMPARED TO FINED COUPLING 

Variable 
tea! Primary 

Coupling 

LOW WAVELENGTH HIGH 

FIXED VERSUS VARIABLE COUPLING 
This diagram clearly shows the advantages which 
accrue from the use of some form of variable 
coupling between the primary and secondary 

tuned coils 

Automatic Coup- 
ling Between Pri- 
mary and Secondary 
Tuned Coils Is At- 
tained as Condenser 
Dials Are Turned 

The reason why this coupling variation is neces- 
sary is that in most tuned radio frequency re- 
ceivers the amplification on the long wavelengths 
is very poor in comparison to the amplification on 
the shorter wavelengths. This disadvantage of 
uneven amplification can be overcome by increas- 
ing the number of turns on the primary of the ra- 
dio frequency transformers. Generally, however, 
when this is done, the receiver will break into 
oscillation on the shorter wavelengths, hence the 
problem is to obtain high gain on the longer 
wavelengths by the use of large primaries, but to 
arrange the circuits so that oscillations do not 
occur when short wavelength stations are being 
received. 

Loosening the coupling between the primary 
and secondary coils has practically the same 
effect as decreasing the number of primary turns. 
The designers of this receiver have made it possi- 
ble to obtain the essential variation in coupling 
without the use of any extra controls. The 
coupling is loosened just sufficiently to prevent 
oscillation on all wavelengths as they are re- 
ceived, and, as a result, the radio frequency cir- 
cults are always working at a point slightly below 
maximum amplification. 

The detector circuit, as mentioned above, 
has been arranged for the use of a 200-A detector 
tube. When this tube is used the detector cir- 
cuit must be slightly different than when a 201 -A 

is to be the detector, in that the grid leak return 
must then connect to the positive filament. For 
a 200 -A, it must connect to the negative filament. 
The 200-A detector tube is quite sensitive and 
will give considerably greater signal strength 
than can be obtained when using a 201 -A 

although there is some attendant tube hiss with 
the more sensitive tube. 

The output has separate B and C battery ter- 
minals so that any type of tube may be used in 
the second stage of audio. If a 112 tube is used 
the C battery voltage should be 9 for 135 volts 
of B battery and 1o1 for a plate voltage of 1571. 
A 171 tube may also be used, providing a special 
arrangement in the output circuit is incorpor- 
ated. 

All types of tubes may be used in the receiver. 
The circuit arrangement is such as to make this 
easily possible. The two r.f. tubes have a fixed 
resistance in series with the volume control so 
that, for different types of tubes, fixed resistances 
may be used so as to obtain the correct filament 
voltage. The detector, and first and second 
audio stages, have separate filament control re- 
sistances so that changing these will permit the 
use of any type of tube. The designers recom- 
mend the following tube combinations: 
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A DIFFERENT ANGLE 
Of the same receiver shown below, but photographed before it was placed in a cabinet 

COMBINATION No. 1 

UX -201 -A or cx -301 -A in sockets No. 1, 2, 3. and 4 
ux -I 12 or cx -312 in Socket No. 5. 
1- 6-Volt Storage A Battery. 
3- 45-Volt B Batteries. 
2 -41 -Volt C Batteries. 

COMBINATION No. 2 

UX -201 -A or cx -301 -A throughout. 
1- 6-Volt Storage A Battery. 
2 or 3-45-Volt B Batteries. 
I or 2-41-Volt C Battery. 

NOTE: If only 2 45 -volt B batteries are used, 
only one 41 -volt C battery is necessary, and the 
two negative C battery binding posts should be 

connected together. The + 90 -volt and + 135 - 
volt binding posts should also be connected to- 
gether. 

COMBINATION NO. 

Ux -12 or Cx -12 throughout. 
1-11-Volt Dry Cell A Battery. 
2- 45-Volt B Batteries. 
1 -42 -Volt C Battery. 

COMBINATION No. 
ux -199 or cx -299 throughout. 
1 -41 -Volt Dry Cell A Battery 
2 -45 -Volt B Batteries 
I -4I -Volt C Battery. 

3 

4 

275 

COMBINATION No. 5 

ux -199 or cx -299 in Sockets Nos. I, 2, 3, and 4 
Ux -120 or CX-220 in Socket No. 5. 

I -41-Volt Dry Cell A Battery. 
3-45-Volt B Batteries. 
I -22j -Volt C Battery. 
1 -4k -Volt C Battery. 

In combination No. I, a 171 or i71 may be sub- 
stituted for the 112 or 312. If a 171 is used, it 
will require a 40-volt C battery and four 45 -volt 
units for the B battery. The 40 -volt C battery 
should have its minus connected to the terminal 
marked -C. The plate current of this type tube 
is quite large, and it cannot be safely passed 
through the windings of the average loud speaker. 
It is recommended that if this tube is used, a 

choke coil, such as is used in B line power- supply 
devices, be placed directly across the terminals of 
the loud speaker jack. As the resistance of the 
loud speaker winding is considerably higher than 
the resistance of such a choke, practically all the 
plate current will pass through the choke coil 
and so prevent the loud speaker windings from 
being damaged. At the same time, the imped- 
ance of the choke coil to the voice currents is very 
high, so that all of the signal energy will pass 
through the loud speaker. and no loss of volume 
will be noticed. 

ROBERTS NEUTRALIZATION 

THERE are a few more notes concerning this 
receiver which should be of interest. In the 

first place, both of the r.f. stages are neutralized 
by the well -known Roberts method of neutraliza- 
tion. By equalizing or neutralizing the r.f. stages 
in this way, the electrostatic feed -back through 
the capacity of the element of the tubes is elimin- 
ated, and oscillations of the r.f. amplifier are pre- 
vented. The equalizing condensers are conveni- 
ently located so that they can he adjusted with 

BENEATH THE LID OF THE HAMMARLUND -ROBERTS "HI -Q" RECEIVER 
The layout of the apparatus has been carefully thought out, and every unit has been placed to best 
advantage. The numbered sections are the second r.f. stage, detector stage, and first r.f staee respectively 
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the aid of a long stick sharpened like a screw 
driver at one end. The use of a metal screw 
driver is apt to affect the setting or, in slip- 
ping, might very easily cause a serious short cir- 
cuit, and should never be employed for this 
purpose. The antenna circuit is equipped with 
a tap switch so that either a long or short an- 
tenna may be used. 

The photographs and circuit diagrams in this 
article illustrate the arrangement of parts. The 
list of parts used in this receiver is given below: 

2- Samson Transformers, Type HW- 
A3 (3 -1 ratio) $IO.00 

3- Hammarlund o.00035 -Mfd. Mid line 
Condensers 

3- Hammarlund Auto -Couple Coils 
(Set of 3 Coils) io.00 t- Hammarlund Jr. Condenser, 9 plates, 
32 Mmfd. t.8o 

2- Mar -Co No. 192 Vernier Dials 5.00 3- Benjamin No. 9o4o Sockets (With 
Bases) 2.25 

2- Benjamin No. 9049 Sockets (With- 
out Bases) t .00 

2- Amperites, No. to (With Mount- 
ings) 2 t- Amperite, No. 112 (With Mount- 
ing) i.io 

1-Carter No. M -io -S Combined 
Rheostat & Filament Switch, 
to-Ohm t.00 i- Carter No. t "Short" Jack .25 t- Carter No. 12 "Imp" Aerial Switch .70 i- Sangamo o.00025 -Mfd. Fixed Con- 
denser 

1-Sangamo o.00i -Mfd. Fixed Condenser .5o 

14.25 

.40 

RADIO BROADCAST 

E1 E2 I COMMON 
SHAFT Ti 

G I P G 
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B+135 

B+90 

B+ 67 

B+45 

C- 
2nd A.F. 

C- 
1st A.F_ 

OCy 

THE CIRCUIT DIAGRAM 

Note that the grid return of the detector tube connects 
to the negative filament post. This is for a 200 -A tube 

1-Pair Sangamo Grid -Leak Clips 
1-Durham Metallized Resistor, 3 

Megohms 
io -Eby Engraved Binding Posts 
i-Hammarlund-Roberts Hi -Q Foun- 

dation Unit (Containing drilled 
and engraved Westinghouse Mi- 
carta panel, drilled Micarta sub - 
panel, two complete shields, two 
equalizers, extension shaft, re- 
sistance unit, wire. screws, nuts, 

.to and all special hardware required 
to complete receiver). to.5o 

5° TOTAL $63.05 

The above set of parts have been placed on the 
market in complete kit form at the price indicated 
at the foot of column of individual prices. A 
booklet, giving point to point connections, and 
many other useful data, has been published by 
Hammarlund -Roberts, Incorporated. 

t.5o 

Grid Leak end Cond. 

ii 

I! Ls 

A PICTURE DIAGRAM OF THE THEORETICAL CIRCUIT SHOWN ABOVE 

The dotted lines clearly show the position and arrangement of the two shields in both diagrams. 
The lettering on the coil units corresponds to that which will be found on the commercial units 

's Note:Thisjack is 

mounted directly under 
rheostat, and is shown 
in this position to show 
the wiring more clearly 
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AS THE BROADCASTER. SEES IT 

Why Censorship ®f Programs Is Unfortunate 
N 1923, the New York Times expressed 
the then -prevalent attitude of broad- 
casters toward controversial material 
in the following words: 

"The radio audience is so large and rep- 
resents such a varied interest that the 
censor must eliminate anything which 
might injure the sensibilities of those lis- 
tening." 

Of course if this idea were strictly fol- 
lowed nothing verbal could be broadcast, 
except the alphabet, market reports, and 
bedtime stories for children. If anything 
has been definitely established it is that 
some people can manage to be offended, no 
matter what precautions are taken to keep 
them happy. The lengths to which they 
will go, in an effort to find something to 
become sore about, are almost incredible. 
One such sufferer recently wrote to a news- 
paper protesting against the exhibition, 
in the New York Aquarium, of a jewfish 
and a porkfish, as a slur against the race 
of Israel. Maybe some humorist on the 
staff of the paper wrote the letter, but, if 
so, he did not carry the idea to a more ab- 
surd extreme than one sometimes finds in 
practice. 

Since 1923 we nave been getting away, 
to a great extent, from the idea of com- 
plete, meticulous inoffensiveness in broad- 
casting. It will take only a few more 
universal pannings like the one recently re- 
ceived by the British Broadcasting Com- 
pany when it refused to broadcast George 
Bernard Shaw's birthday speech unless the 
author refrained from saying anything 
controversial, to bring about a sane atti- 
tude toward this problem. 

The time of a broadcasting station is 
worth money, and not everyone can be 
allowed to broadcast. But when a man of 
admittedly distinguished sapience and emi- 
nent position is refused the privilege of 
talking to several hundred thousand people 
eager to hear him, simply on the ground 
that some listeners may not like his opin- 
ions, the situation becomes so absurd that 
all sensible people must feel the impulse to 
throw their radio sets out of the window. 

Are robust, adult individuals, who want 
grown -up intellectual fare and can stand 
seeing others eat something they may not 
care for themselves, to be left out of con- 
sideration altogether? The timorous broad- 
casters who raise their hands in horror when 
some Brann of the ether wants to call a 
spade a spade make me, for one, rather 
tired. Is life worth living at all if one is 
always in a sweat about "adverse criti- 
cism" and a possible brick heaved through 
the window? It may be to the infirm and 
the aged, but surely broadcasting is not 
exclusively in the hands of valetudinarians. 
And, from the business standpoint, is there 
not as much danger in boring everyone with 
a respectable intelligence quotient, by ra- 
diating only what is dull and safe, as in 
taking a chance with the "Old Subscriber" 
and "Pro Bono Publico" class? 

The present trend toward freer expres- 
sion on the air will continue, I believe, until 
one can say in a broadcasting studio what- 
ever is written by the editors of newspapers, 
or spoken by publicists, or printed in books. 
Those who do not like what is said by 
some speaker at some station will have to 
listen and make the best of it, or tune -in 
elsewhere, or retire to the Aleutian Islands, 
where the seals will not offend them with 
unwelcome ideas. Whatever problems are 
raised by a reasonable progress toward 
freedom of expression, whatever difficulties 
crop up, whatever the cost of that develop- 
ment, it is better to proceed resolutely 
than to be reduced to the ultimate ab- 
surdity of trying to please everyone in a 
world full of contention, competition, and 
diverse opinions. If broadcasting is to 
reflect life it must accept life. 

Deterioration of a Word 

IN THE popular lingo, the word "static" 
has come to mean simply "noise." 
Originally the term had a specific 

meaning in the radio field: disturbance in 
reception caused by natural electrical dis- 
charges. That was when radio still oc- 
cupied her secluded niche in the temple of 

technology. Then the saint was dragged 
rth into the market place, and worshipped 

the many in place of the few. The 
motley crowd that now pressed against 
her lacked the feeling for niceties in defi- 
nition which had characterized the priests, 
and "static" came to be applied to any 
racket issuing from a loud speaker. Under 
this heading were crowded indiscriminately 
all the rich varieties of noises, natural 
and artificial, which radio is capable of 
producing. Finally, as a figure of speech, 
"static" was lifted out of radio alto- 
gether; the word is now mouthed along 
Broadway by every vaudeville comedian 
out of a job (or in the job when he has 
one), and his wit is copied by all the door - 
openers, taxi- drivers, and waitresses. Once 
a chaste and restricted expression, it now 
means anything and belongs to everybody. 
Once a problem which haunted the sleep- 
less nights of great engineers, it now pro- 
vides a derisive epithet for the countless 
thousands whose brains are never awake. 

Concerning B. C. Operators 

IF I may be permitted to intone an ex- 
hortation to my fellow knob -turners of 
the broadcast control rooms, it will be 

in the direction of urging them, one and 
all, to learn something about the quantita- 
tive side of what they are doing. Too 
many broadcast technicians, when asked 
how they would accomplish something or 
other in their business, answer in such 
phrases as the following: "You connect 
the line to a 77 -Z amplifier and the output 
of that goes to a pad and from the pad 
you connect to a 23 -X equalizer. Then 
you also have a 46-P0 monitoring 
amplifier and 199538 -TT loud speaker." 
And they go on and on, telling how units 
are connected according to blueprints, 
without really knowing why and wherefore. 
The actual essential relations of the equip- 
ment, the operating boys tend to leave to 
the design engineers. 

This is all wrong in a number of ways. 
Intricate equipment of the sort used in 
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broadcasting can only be intelligently 
operated by men who know the design 
background. They need not be conver- 
sant with all the factors which agitate and 
perplex the design man, but they must 
know something about the quantitative 
conditions of the final product, or they 
might as well yield their places to stenog- 
raphers. Many an intelligent girl who 
serves industry for $30 per week could be 
trained to operate a broadcast station when 
it is running right, quite as well as some of 
the operators who think in terms of type 
numbers and add a smattering of badly 
sent Morse to this talent. In science and 
technology, you know nothing unless your 
knowledge is in quantitative form. Those 
individuals who stop with clamping wires 
under nuts will keep right on doing so 
until they become too old to read the in- 
scriptions next to the binding posts. Prog- 
ress is limited to those who know a little 
more than they must know in order to 
keep the station on the air. The robots 
aforementioned may be usable in some in- 
dustries. but I predict that their days in 
broadcasting are numbered. Twice a year 
enterprising young men swarm forth out 
of the high schools and colleges, and some 
of them head for the broadcasting stations. 
They radiate question marks, and think 
in terms of TU's, rotating vectors, and in- 
tegrals. What chance has a poor wireless 
operator against them? A lot, I venture to 
answer, if . . . if he spends a few 
hours a week reading the proceedings of 
the engineering societies, the technical 
telephone reviews, and the like. None at 
all, if he devotes those hours to rolling the 
bones and perusing the fifteen -cent fiction 
weeklies. Let the boys think it over be- 
fore they find themselves back in the mess - 
rooms of 3000 -ton freighters, with the 
bright lights and liberty far, far away 
across a tossing horizon. 

Technical Notes of Interest to 
Broadcasters 

WORLD RADIO for July 3o, 1926, 
contains a brief description of 
"A New Microphone," for- 

warded by the Riga correspondent of 
the publication. It is the invention 
of a Russian professor, M. Bonch- 
Bruievich, who explains that it con- 
sists of "an extremely fine membrane 
between two perforated condenser 
plates. The plates are charged with 
a constant high- tension current, and 
the membrane is connected to the 
grid of the valve. In order to secure 
the best results, it is necessary to 
have a special amplifier which am- 
plifies the highest notes more than 
the low ones." This is, of course, a 

characteristic of electrostatic trans- 
mitters in general, of which this is a 

Special form. From an accompanying 
photograph it appears that this con- 
denser transmitter is three or four 
times as la rge as American types. Pre- 
sumably the object of placing the dia- 
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phragm between two plates, instead of ad- 
jacent to one only, is to secure a greater 
variation in capacity and to generate a 

higher audio e.m.f., by utilizing a push - 
pull principle. As the diaphragm with- 
draws from one plate, it approaches the 
other, decreasing the capacity in the first 
space and increasing it in the other; both 
of these changes may be used to generate 
an audio potential, and by suitable con- 
nections these potentials may be added. 
This theory of operation is not part of the 
short article in World Radio, and may be 
far from the mark. In any case, the con- 
structional complications of Prof. Bonch- 
Bruievich's double condenser transmitter 
must be serious, and only very marked 
electrical advantages could outweigh this 
fault in actual broadcast service. 

A NEW BOOK ON SOUND 

WITHOUT having seen a copy, I ven- 
ture to say that I. B. Crandall's 

new book, Vibrating Systems and Sound 
(Van Nostrand & Co.), will contain much 
material of interest to technical broad- 
casters. The author is a well -known in- 
vestigator in the field of electrical sound 
measurements, and some of his results in 
the Bell Telephone Laboratories have at- 
tracted wide attention among physicists 
and telephone engineers. 

I E. JENKINS and S. E. Adair, of 1500 
j. North Dearborn Parkway, Chicago, 
issue a Bulletin No. r, describing audio fre- 
quency apparatus in the line of micro- 
phone, output, input, and interstage trans- 
formers, as well as choke coils for audio 
circuits. The diagrams shown are of in- 
terest to broadcast operators. 

TO BE PASTED ON THE WALL 

HANDY figures to remember in tele- 
phone calculations: 

The average power of speech is 125 ergs 
per second. Inasmuch as 1 07 ergs per 
second correspond to one watt, to ergs per 
second are equivalent to one microwatt, 
and the energy of speech is of the order of 
12.5 microwatts 

Inasmuch as even with close talking only 
a portion of the total energy emitted by a 

speaker is absorbed by the microphone, 
the speech input to a telephone system is 
of the order of 1 -to microwatts. 

A commercial telephone transmitter, 
being resonant to the mean speech fre- 
quency, amplifies the sound input by about 
woo times, corresponding to a gain of 3o 
TU's. The electrical output is therefore 
loon -10,000 microwatts, or o.00l to o.oi 
watt (zero level). 

A high quality carbon transmitter, with 
its vibrating system tuned to a frequency 
well above the ordinary speech band, lacks 
the amplifying qualities of the commercial 
microphone. It is about one one -thou- 
sandth as sensitive as the latter,correspond- 
ing to a level 30 TU's "down" (below zero 
level). 

A normal high -quality condenser trans- 
mitter is down another 3o TU's approxi- 
mately, and its energy output is therefore 
of the order of o.o1 microwatt with normal 
speech inputs. 

In converting power ratios to gain or 
loss in TU's, it follows from the formula. 

TU io log io P 

where P is the power ratio, that a TU of 
lo corresponds to a power ratio of lo, a 

TU of 20 to a power ratio of loo, a TU of 
3o to a power ratio of woo, etc., since the 
logarithm to the base to of lo is 1, that of 
loo is 2, that of woo is 3, etc. Multiply- 
ing the power by 10 always indicates an 
addition of 10 TU's to the level; dividing 
the power by 10 requires subtracting 10 

TU's. Since the voltage amplification 
ratio (if the impedance remains unchanged) 
is the square root of the power ratio, TU's 
corresponding to various voltage amplifi- 
cations are also readily calculated mentally. 
For example, a TU of 20 corresponds to a 

voltage amplification of to, a TU of 40 
corresponds to a voltage amplification of 
loo, etc. Various other relationships may 
be worked out; some of these have been 
given in the "Technical Operation of 
Broadcasting Stations" articles in this de- 
partment. 

The usual gain of a telephone repeater 
is of the order of 25 TU's. 

Broadcast telephone circuits are 
limited to inputs varying from zero 
level to plus 8 TU's to avoid cross- 
talk into parallel circuits. 

DR. ALFRED N. GOLDSMITH 
Who gave a radio course at the College of the City of New 
York during the period from 1013 to 1qí8. He is now chief 

broadcast engineer of the Radio Corporation of America 

Radio and Swinging Fists 

BEFORE the government took 
charge of radio, back in 1912, 
resorts to the manly art, as a 

means of settling QRM disputes, 
were not uncommon. Insults and 
challenges were conveniently dis- 
patched through the air, and actual 
hostilities sometimes followed. In 
other cases the prospective candi- 
dates for slaughter met as agreed, af- 
ter threatening each other in astound- 
ing terms via Continental Morse, only 
to find, face to face, that they were 
both pretty decent fellows. 'l'he pro- 
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cedure was then to adjourn to the nearest 
saloon (there were saloons in those days) 
and to swap radio lies over the bar. Never- 
theless, some eyes were blackened, and a 

certain amount of blood -lettingundoubtedly 
occurred, in the primitive days of radio. 
The general opinion among the old -timers 
sucked into the whirlpool of broadcasting 
has been that the latter is an effete art, 
and many of them bewail the passing of the 
day when sopranos were unknown on the 
air and nothing could be heard but curt 
masculine dots and dashes. 

This notion must now be revised. Re- 
ports come from Dortmund, in Westphalia, 
Prussia, that some months ago an alterca- 
tion occurred at the local broadcast studio, 
as a result of which the director thereof 
was fined three hundred marks and costs. 
It seems that a humorist holding forth be- 
fore the microphone included in his reper- 
tory an anecdote calculated to imperil the 
morals of the devout Westphalians. The 
program director of the station, his hair 
on fire, rushed into the studio and remon- 
strated with the artist, if we may call him 
such. He remonstrated, apparently, with 
his fists. It would have saved him some 
money if he had directed his fleet footsteps 
toward the control room and persuaded 
the operator to pull the switch and take 
the offending monologuist off the air. 

Clearly, however, fights are still possible 
in radio, and the old- timers should not 
despair. If they live long enough they 
may see a few homicides under the an- 
tennas yet. 

The "Lightning Jerker" 
THE Lightning Jerker is a magazine 

devoted entirely to the interests of 
the professional radio operator. The 

editor is R. E. Nelson, and the office of 
publication I 1 to Capitol Bldg., Chicago, 
Illinois. As far as size goes, the Lightning 
Jerker is nothing more than a pamphlet, 
but what it lacks in thickness it makes up 
in lucid, enlightening discussion of the pro- 
fessional radio operator's problems. These 
problems are concrete enough, and there is 
nothing pedantic or windy about the solu- 
tions of the operator- editors of the paper. 
Mainly devoted to marine radio at present, 
it is desirous of in- 
cluding B.C. men on 
its subscription list. 
They would do a lot 
better reading it 
than poring o v e r 
the columns of Hot 
Hound or Stupid 
Stories. 

Abstract of 
Technical Arti- 

cle 

ABSTRACT OF 
"ANALYSIS OF THE 
ENERGY DISTRIBU- 
TION IN SPEECH," 
by 1. B. Crandall 

OF AN IMPORTANT TECHNICAL ARTICLE 

and D. MacKenzie, Physical Review, Series 
2, Vol. XIX, No. 3, March, 1922. 

THIS paper is of interest to broad- 
casters, not only because of the .002 

practical significance of its conclu- 
sions, but as an illustration of the type of 
acoustic research on which the technique of 
modern broadcasting rests to a great ex- 
tent. 

The object of the research in this case 
was to determine the energy distribution 
of speech with respect to frequency, to 
find out, that is, whether high or low tones 
carried the energy, and to what extent. 
The method used is shown in Fig. t. Here 
we have a condenser transmitter of the 
type described by Wente in the Physical 
Review, Vol. X IX, No. 5, May, 1922. 
(See "Technical Operation of Broadcasting 
Stations -No. 13." The Condenser Trans- 
mitter, RADIO BROADCAST, December, 
1926), feeding into its associated amplifier, 
which in this case has three resistance - 
coupled stages. The output of this am- 
plifier is divided between the halves of a 
special "twin amplifier" -but the twins 
in this instance are not alike; the function- 
ing of the apparatus, in fact, depends on 
the difference between them. The lower 
stage is untuned and therefore transmits 
the full electrical response of the system, 
through an t t : 1 stepdown transformer to 
a thermocouple and microammeter. The 
upper stage is tunable to any frequency 
within the speech range by variation of the 
condenser and inductometer in the circuit, 
and passes only a narrow band of frequen- 
cies, the energy of which may be mea- 
sured on an identical thermocouple- micro- 
ammeter combination. It is therefore 
possible to determine what percentage of 
the full energy of the voice of an observer 
speaking to the condenser transmitter 
resides in any particular band of audio 
frequencies. 

The method used by Crandall and Mac- 
Kenzie involved noting the deflections of 
the two instruments for a 50- syllable sen- 
tence of connected speech, and also for a 
list of 5o disconnected syllables. There 
were six speakers, four men and two wo- 
men. The total number of observations 
was 13,800. The successive syllables were 

CC 
W 

W 

.001 

o 1,000 
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Energy Distribution 
of Speech 

2.000 3,000 4,000 

FREQUENCY 

FIG. 2 

5.000 6.000 

pronounced slowly, and the microammeter 
deflection read in each case. 

Numerous secondary measurements were 
made for the purpose of calibration, and to 
correct for the internal characteristics of 
portions of the apparatus. The relation 
of the unmodified output of the untuned 
half of the twin amplifier, to the initial in- 
put, was known in all portions of the speech 
range. The damping of the series reso- 
nant circuit was chosen for sufficient resolv- 
ing power and energy- sensitiveness over 
the speech range. The centers of the fre- 
quency bands measured were at 75, too, 
200, 300, 400 to 320o by steps of 200; 
3500, 4000, 4500, 5000 cycles per second. 
Beyond 5000 cycles, the energy was too 
low to be measured. There were 23 fre- 
quency settings in all. With corrections 
for varying volume, varying area of tuned 
circuit response curves, and varying fre- 
quency sensitivity of the equipment, the 
over -all error of the measurements was 
estimated as about 5 per cent. 

The result of the 13,800 measurements 
is shown in Fig. 2, which is a composite 
curve of energy distribution against fre- 
quency, for all the voices tested. This 
curve shows that the energy of speech is 

concentrated at the lower frequencies, 
with a peak at about 200 cycles. The peak 

for male voices is 

about too cycles 
below that of fe- 
male voices; the 
shape of the curves 
is similar. Most 

TUNED AMPLIFIER 

'Step-down 
, Trans- 
', formers 

Ñ of the energy of 
the voice is below 
woo cycles, and, it 
may be added, most 
of it is carried by 
the vowel sounds. 
When it comes to 
articulation, how- 
ever, the higher fre- 
quencies are exceed- 
ingly important. 
This field was not 
entered by the au- 

+BI THREE STAGE AMPLIFIER 

FIG. l 

'FLAT' 
AMPLIFIER 

7" B2 
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thors of the paper now under discussion, 
and may best be reserved for a later ab- 
stract. 

It should be notea that these results hold 
for the "frequency distribution of energy 
in speech in terms of the mechanical en- 
ergy of a more or less idea! transmitter dia- 
phragm." This follows from the fact that 
one source of error in the experiment cannot 
be eliminated. At audio frequencies, the 
wavelength is short and comparable with 
the diameter of the transmitter, with conse- 
quent inequalities in reflection at the 
various frequencies. There are standing 
wave effects in the space between the speak- 
er's mouth and the transmitter. Thus the 
work of Crandall and MacKenzie is only 
roughly valid for the absolute energy dis- 
tribution of the voice; it is strictly true 
(within the known limits of error of the 
tests) rather for the voice considered as a 
part of a telephone system. Since the 
telephone system used in the work de- 
scribed was substantially that of a broad- 
cast station of the present day, the results 
hold closely for broadcast systems, although 
the tests and publication antedated the 
main development of broadcasting and the 
job was done by men connected with the 
wire telephone business. 

The judicious broadcast technician will 
not require much interpretation of the 
conclusion to be drawn from the curve of 
Fig. 1. He already knows that amplifier 
overloading is most apt to occur at the low 
frequencies. 

Latest Scientific Marvel of the A. P. 
THE heading of a boxed article in 

the New York Times for September 
20, 1926, is " Dancers Are ' Receiving 

Sets'; No One Else Hears Radio Music." 
The text reads as follows: 

BERKHAMPSTEAD, ENGLAND, Sept. 19 (AP). 
-At a hotel dance here last evening twenty 
couples danced to radio music which could not 
be heard by the spectators. The dancers were 
all their own receiving sets and wore incon- 
spicuous headphones. 

The sight of the folks dancing looked almost 
mad to all who did not know of the experiment 
being tested by scientists who had worked on 
the problem for three years . 

If this stunt is an invention, then the 
production of fireproof chewing gum would 
he an invention. If it takes a scientist 
three years to evolve a capacitive pick -up 
for forty pairs of headphones, then my ice- 
man is a scientist. If it is news, then Mr. 
Hugo Gernshack's demonstration of the 
same magic (See Radio Neu's for February, 
1926) should have been headlined in 6o- 
point type at the very least. 

Technique of Field Operation 
GRAPH IC description of prompt ac- 

tion to meet an emergency in field 
broadcasting, culled from the log 

of Mr. James Foreman at wiz: 

Clipped one announcement of Olsen's off air 
when a stew made a clive for mic to greet his 
beloved. 

MR. JULIUS WEINBERGER 
A graduate of Doctor Goldsmith's course of 1913, 
who later became associated with him in con- 
ducting the radio course at the College of the 
City of New York, Mr. Weinberg is now a de- 
velopment engineer in the Radio Corporation 

This, incidentally, is not altogether 
funny. The fact is that out of three or four 
dance hours broadcast by a metropolitan 
station, at least one will show such an 
experience. One of the merrymakers, gen- 
erally with more cubic centimeters of al- 

RIGHT 
The printing 
telegraph set- 
up at the Col- 
lege of the City 
of New York 
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cohol under his belt than he was built to 
hold in a seemly manner, approaches the 
microphone in his cavortings and, suddenly, 
there bursts on his whirling brain the ef- 
fulgent idea of talking to his dear ones far 
away. Why not, especially as the service 
is free? What else is radio for? So he 
yells his message, usually something on the 
order of "Hello, Shylvia!" into the trans- 
mitter. Unless the field operator happens 
to see him make his approach, the clown 
gets away with this much, for even the 
best radio man's reaction time is slightly 
more than two words in length. But 
further communications are lost to the 
world, for the operator throws the line 
key off, while his assistant rushes out from 
behind the palms, sometimes taking one 
with him as a suitable weapon, designed 
for this purpose by nature, if not by the 
hotel management. With the retreat of 
the impromptu broadcaster, the engagement 
generally ends, and the amplifier goes back 
on the air. The gap remains, and must be 
explained, as the sample above shows. 

Memoirs of a Radio Engineer 
xvr 

HAVE mentioned previously, in this 
series, the radio course given at the 
College of the City of New York by 

Prof. Alfred N. Goldsmith, during the 
years 1913 -1918. My turn to take this 

if 

LEFT 
The telegraph 
and telephone 
laboratory of 
the College of 
the City of New 

York in 1917 
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course came in 1917. My classmates were 
Maurice Buchbinder, Jesse Martsten, Her- 
bert Kayser, and Joseph D. R. Freed. 

In the same year, before the college 
sessions began, Julius Weinberger, a gradu- 
ate of the course and the College in 1913, 
became associated with Doctor Goldsmith. 
Mr. Weinberger spent about a year, after 
his graduation, in civil engineering, fol- 
lowed by three years in the radio laboratory 
of the Bureau of Standards in Washington. 
The radio course (Physics 90 -91) as given 
in 1917, included a Saturday morning lab- 
oratory period, under the supervision of 
Mr. Weinberger. Both Doctor Goldsmith 
and Mr. Weinberger corrected the stu- 
dents' reports, which were quite voluminous, 
some of my own running to twenty closely 
written pages. Doctor Goldsmith gave 
two lecture hours a week to the class of 
five men, and devoted as much time as 
he could to the laboratory work. The 
apparatus consisted of regulation commer- 
cial transmitting and receiving equipment, 
measuring instruments, both domestic and 
foreign, and the necessary electric power 
machinery, switchboards, etc. Before 
starting on the experiment, the students, 
who generally worked in squads of two, 
had considerable reading and theoretical 
preparation to go through with. The re- 
port normally started with a dissertation 
on theory, then a description of the ap- 
paratus, connection diagrams, and proce- 
dure; tables of observations; computations; 
and final numerical results. 

A sample page of one of my reports is 
shown herewith. I t shows the diagram of 
connections of a Bergmann Electricitäts 
Werke arc. But by far the best reports 
in the class were those of Joseph Freed. 
The calligraphy, arrangement, and lucidity 
of description were incomparable. All of 
us spent a great deal of time on these 
write -ups. 1 know I devoted as much 
time to my radio work as to all my other 
courses combined, and I believe this was 
the general rule among the small groups of 
students who elected the radio course. 

The corrections of Doctor Goldsmith and 
Mr. Weinberger were made in red ink, 
frequently mixed with a justified quantity 
of scientific venom. These were the final 
polishing touches of engineering instruc- 
tion, after the rough cuts had been made 
by Professor Parmly and the other instruc- 
tors in previous technological courses. 
When a portion of a diagram was not 
clearly marked, a question, like " Range ?" 
was sure to be found appended in red ink 
when the report once more reached the 
student's hands. Excess significant figures 
were stricken out. Various qualifying 
phrases and corrections of dubious reason- 
ing were inserted. At times I dragged into 
my reports various obiter dicta and slightly 
facetious remarks, which were frowned 
upon by Doctor Goldsmith when they oc- 
curred in formal reports. In a report on 
" Detectors; Operating and Electrical Char- 
acteristics," 1 remarked, "One of Austin's 
early combinations was tellurium- silicon, 
and it is rediscovered every year, if not 

FORMER DAYS IN RADIO 

every month, by amateur investigators, 
the discovery being made public in a mag- 
azine on each occasion." In the margin, 
in Doctor Goldsmith's handwriting, there 
appears the remark, "A sad truth of no 
scientific interest." In the same folder I 

wrote about a detector stand whose con- 
struction did not meet my august approval, 
"With the removal of the crystal it might, 
however, make a good spark gap." To 
this wise crack the Doctor appended a 
"No," underlined three times, indicating 
a degree of irritation. This squelched me 
for a while, but in a later experiment I 

said of a Rendahl variometer, " Its opera- 
tion is readily understood if sufficient 
diagrams, with arrows, be drawn." This 
witticism Professor Goldsmith deleted, 
adding a marginal rebuke, " Draw them, or 
else eliminate the statement. Be more 
businesslike in the general tone of re- 
ports." Weinberger also paddled me oc- 
casionally, generally in the form of flat 

281 

contradictions of my most assured state- 
ments. I wrote, "The calibration curve 
of this condenser is linear, of course . . ." 
The underlining was Mr. Weinberger's, 
and he added dryly, "Usually a rare oc- 
currence." When I complained piteously, 
"owing to the difficulty of handling the 
cubic equation, Eccles' formula was not 
used in calculating," J. W., with charac- 
teristic directness and practicality, ad- 
vised me, "Look up, on page ioo of 
Machinery's Handbook methods of solving 
cubic equations." 

There was nothing academic about that 
radio course, and most of the things we 
learned there remain applicable ten years 
later. There is the case in which 1 re- 
ported, "The measured capacity of the 
small mica condenser does not accord with 
the marked capacity by over 1o,000 cms. 
Which is wrong ?" Doctor Goldsmith 
answered, "Measured values always take 
precedence over manufacturer's labels." 
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NEW APPARATUS 
Equipment of the Radio Industry 
Submitted to the Radio Broadcast 
Laboratory for Test and Insjpeetionv. 

RADIO BROADCAST Photographs 1 1 

1 

4 q 

9 10 

3 
12 
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No. NAME OF APPARATUS MANUFACTURER USE OF PRODUCT PRICE REMARKS 

1. Marie Louise Console Knickerbocker Talking Machine Decorative housing for radio re- $275.00 A beautiful objet d'art from an excellent cabinet 
Cabinet Co., 831 B'way, N. Y. C. ceiver and accessory equipment. maker. Will accommodate such receivers as the 

Atwater Kent Nos. 20, 30, and 32. 
2. "Metrodyne" Receiver Metro Elec. Co., 2161 North Cali- 

fornia Ave., Chicago, Ill. 
Broadcast reception. $48.50 A six -tube receiver producing good quality. 

3. Loop, "Volumax" Weber Elec., 4527 Broadview Rd., 
Cleveland, Ohio. 

Signal pick -up device. $14.50 An unusual loop that has proved a very efficient 
collector. 

4 . Resistor Unit Amsco Products Inc., 416 Broome 
St., N. Y. C. 

For use in voltage supply devices, 
etc. 

$0.65 Guaranteed accurately rated within five per cent. 
on either side of rated value. 

5 Rheostat Amsco Products Inc., 416 Broome 
St., N. Y. C. 

Regulates current and voltage sup- 
plied to filaments of tubes. 

$0.75 A compact rheostat having an air -cooled resistance 
unit. 

6. Double -Pole Fahnestock Elec. Co., East Ave. General use in battery charging $0.75 A throw -over switch provided with Fahnestock clip 
Double -Throw Switch and 8th St., Long Island City and other circuits. connectors. 

7. Audio Transformer, 
Symphonic" 

Samson Elec. Co., Canton, Mass. Amplifier of audio frequencies. $9.00 Turns ratio 3.25 to 1. 

8. Audio Transformer, No. Thordarson Elec. Mfg. Co., 500 Amplifier of audio frequencies. $8.00 Turns ratio 2.3 to 1. 
R200 W. Huron St., Chicago, Ill. 

9. Line Protector Precise Mfg. Corp., 254 Mill St., 
Rochester, N. Y. 

Automatic overload relay for use 
in A- battery circuits. 

$3.75 Opens battery circuit in case of accidental short cir- 
cuits. 

10. Output Transformer General Radio Co., Cambridge, 
Mass. 

Coupling device between last au- 
dio stage and loud speaker. 

$5.00 Same physical dimension as regular G. R. audio 
transformer. Turns ratio 1 to 1. 

11. B -Power Unit Dongan Elec. Co., 2991 Franklin 
St., Detroit, Mich. 

Supplies plate potential to all 
tubes of the radio receiver. 

$17.50 Combined line transformer, condenser block, and 
filter choke for use in power supply circuit, employ- 
ing a 216 -B tube. 

12 Wall Plug Units Yaxley Mfg. Co., 9 S. Clinton St., Wall outlets for connecting bat - $1 00 (1) Antcnna and ground connections; 
Chicago, Ill. tcries, etc., to the receiver. $2.50 (2) Battery plug and receptacle: 

$4.50 (3) Antenna and ground jacks, and battery plug 
and receptacle. 
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No. NAME OF APPARATUS 

13 Voltage Supply Device 

14. Dual Condenser 

15 "Radiolarm" Clock 

16 "Oriole" Radio Receiver 

17. Unit Audio Amplifier 

18. A Battery Filter 

19. Audio Transformer, AF3 

20. Tuner Coils 

21. Gang Condenser 

22. Radio Receiver 

MANUFACTURER 

Cornell Mfg. Co., Lawson and 
Annabelle Sts., Long Island City, 
N. Y. 
Bruno Radio Corp.. 23rd and 4th 
Ave., Long Island City, N. Y. 
Herbert M. Hill, 117 Highwood 
Ave., Leonia, N. J. 

W -K Elec. Co., Kenosha, Wisc. 

Jas Millen, Inc., 105 Fifth Ave., 
N. Y. C. 

The Abox Co., 215 North Michi- 
gan Ave , Chicago, Ill. 
Ferranti Ltd., 130 W. 42nd St., 
N. Y. C. 
Aero Products, Inc., 1772 Wilson 
Ave., Chicago, Ill. 

Alden Mfg. Co., 52 Willow St , 

Springfield, Mass. 

USE OF PRODUCT 

Supplies voltage to all tubes of the 
radio receiver. 

Capacity element for tuning cir- 
cuit of receiver. 
Combined clock and filament 
switch for turning on and off re- 
ceiver at prearranged times. 
Broadcast reception. 

Complete audio unit for attach- 
ment to output of detector circuit 
for reproduction of broadcast pro- 
grams. 
Filter device, for use with an A- 
battery charger 
Amplifier of audio frequencies. 

Inductance units for use in short- 
wave tuning circuits. 

"Gang" capacity element for use 
in multiple tuner circuit. 

J. B. Ferguson, Inc , 532 Pierce For broadcast reception. 
Ave., Long Island City, N. Y. 

PRICE 

$39.50 
$49.00 

$11.00 

$9.00 

$125.00 

$25.00 

REMARKS 

$19.50 

$12.00 

$12.50 
a set 

$15.00 

$75.00 

Type B ($39.50) supplies only B potential while type 
CB ($49 00) supplies B and C voltages. A Raytheon 3 
tube is employed. 
Consists of a pair of "ganged" condensers for the 
simultaneous tuning of two matched circuits. 
Gets you up for the early morning gymnastics! 

A high class Six -tube receiver employing the " Tri- 
num" circuit. 
Resistance -impedance -coupled amplifier with tone 
filter. 

Does away with the A battery, furnishing A current 
directly from the charger. 
Turns ratio, 3.5 -1. 

Low loss inductances for short -wave sets. The coils 
are also obtainable for use in tuned radio frequency 
sets for use on the broadcast band. 
The four condensers may he turned simultaneously 
by the pressure of three fingers on the milled edges 
of the dials. 
A six -tube shielded receiver of excellent sensitivity 
and good quality output. 

The Rola Pedestal Reproducer, listed as item i 5 on page 49 of the New Apparatus pages 
of RADIO BROADCAST for November, 1926, now sells for $36 instead of $45 as listed then 3® mmenm. mmminmw. oimuuwiwummnmmmummnnmmimmumoaanonnmmunoinonnn mnnrn.. nn...... mm. nn.... .amunuinni.nnniu.au.®rnu ®e1MMIMI emmamm u.J 
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Radio Broadcast Photograph 

FIG. I 

This is the two-tube R. B. " Lab" Receiver. Used in conjunction with the line power -supply device 
described in this article, very excellent results are obtainable. The receiver may be connected 
to the power supply by a cable, such as that shown tapering off to the left of this page, 
which indicates connection to the unit at the bottom of the page. The loud speaker is one of the 
large size Western Electric cones. Compare this photographic layout with Fig. 7 on page 288 

®NE of the essentials for good quality in 
audio frequency amplification is the use 
of a power or semi -power tube in the 

output stage. The use of such a tube, in turn, 
requires high B and C. voltages. While such 
voltages may readily be obtained from B bat- 
teries, it is more economical, due to the high 
plate current drawn by the power tube, to em- 
ploy a device which supplies these voltages from 
the house lighting system. A unit of this type, 
in addition to supplying the necessary B poten- 
tials for all the tubes of the receiver, may be 
combined with an audio amplifier and can be 
designed to supply A and C potentials for an 
incorporated output stage power tube. 

The tendency in modern radio receiver design 
is to separate the r.f. and detector end of a radio 
receiving set from the audio amplifier end. 
There are several very excellent reasons for such 
practice, but perhaps one of the most outstanding 
is that, having a good audio amplifier, a number 
of different sets and circuits may be built and 
experimented with, without the necessity of 
duplicating the rather expensive audio amplifier. 
Then, again, the audio amplifier, if a separate 
unit, may be located down in the cellar or some 
other out of the way place, along with the asso- 
ciated power supply, whether of the battery or 
lamp socket variety, while only a small and 
compact unit, comprising the r. f. and detector 
circuits, need be placed on the living room table. 

A third reason, which is rapidly becoming 

A.C. Operated 
Powero Supply 

Unit 

important, is the use to which a separate audio 
amplifier may be put in connection with the 
"rejuvenation" of the old type phonograph and 
its conversion into one of the new "Electrola" 
or "Panatrope" variety. More will be said of 
this latter use in RADIO BROADCAST in the very 
near future. 

lt is the purpose of this article to describe a 
combined power -supply device, powered by the 
a. c. house lighting system and high quality 
audio amplifier which may be wired by the 
most inexpert from an assembled kit of parts 
now available on the market. The audio ampli- 
fier part of this unit is designed for connection 
to the output of a detector tube. The majority 
of commercial units of this type have included 
merely a single stage (a power stage) of audio 
amplification, it being necessary to utilize the 
first stage of audio in the receiver proper in com- 
bination with the unit. 

Many fans possessing old sets, overlooking the 
fact that even the first stage of audio frequency 
amplification in a receiver is capable of deliver- 
ing quite distorted signals, have looked upon a 
power amplifier unit as a panacea for the poor 
quality signals they are receiving, and after pur- 
chasing an expensive unit, have been disap- 
pointed with the result obtained by connecting 
it to the output of an existing single stage of 
audio amplification. 

The assembly described here, and designed by 
the author, is connected directly in the plate 

A Unit Comprising a High- 
Quality Three-Stage Amplifier 
with Power Tube, Using the 
Mains as a Source of B Power 
Supply-A and C Potentials for 
the Output Tube Also Obtained 

frorma. the Same Source 

y JAMES MILLEN 

circuit of a detector tube, which may be pre- 
ceded by the usual stage, or stages, of r. f. 
amplification. 

Three stages of audio amplification are in- 
corporated in this unit. The first is impedance - 
coupled; the second and third, resistance - 
coupled. The fourth socket in the amplifier - 
power supply device is for the Raytheon rectifier 
tube. The output power tube, preferably an 
ux -171, has a plate potential of approximately 
200 volts, which is supplied through the trans- 
former, and a grid bias of about fifty volts. 

Though there are any number of different 
ways in which an amplifier and B power unit 
may be mounted, one of the most practical, and 

9 
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at the same time the neatest and least expensive, 
when a kit of parts is to be purchased, is on a 
cast iron hollow base, such as is used in the unit 
shown in the lower picture of Fig. 1 and elsewhere. 
All the wiring may be run under the base so as to 
enhance the appearance of the completed unit. 
The controls may be mounted on one of the 
sides, and a number of the small parts, such as 
bypass condensers and fixed resistors, can be 
placed out of sight. Mechanically, the cast 
metal base is a substantial piece of apparatus 
which will withstand a great deal of abuse, while, 
electrically, the all -metal construction results in 
the effective shielding of the various parts as 
well as the complete unit. 

THE POWER AMPLIFIER 

THE last stage of amplification in the modern 
high quality amplifier must be of the so-called 

power or semi -power type. It takes energy to 
bring out the low notes, and only an amplifier 
that is capable of feeding some real energy into 
a loud speaker is capable of properly reproducing 
the low notes. 

Tube overloading is the most common cause 
of distortion, and the only practical way to pre- 
vent tube overloading is to use a semi -power 
tube with a high C voltage and the corresponding 
B voltage. 

Of all the different power and semi -power tubes 
available to the radio public at this time, the 
ux -171 is by far the most sensible tube for use in 
obtaining quality amplification in connection 
with the home radio set. 

This tube does not require the very high 
plate voltages needed for the ux -21o, and 
at the same time, due to its lower plate impe- 
dance, results in better tone quality when used 
with speakers of the Western Electric 54o AW 
type. l t is not possible to get anywhere near 
as much volume, without distortion due to over- 
loading, from the 112 as with the 171. 

As an ux -171 tube is employed in the final 
or power stage, an output device is essential for 
the protection of the loud speaker. In the unit 
described, a tone filter is employed in the output. 
It consists of a 3o-henry inductance and a 4 -mfd. 
condenser mounted in a compact container with 
suitable terminals. Aside from serving as a 
protective device, the output filter results in 
improved tone quality and more stable operation 
of the amplifier in bypassing the audio frequency 
current in the plate circuit of the last tube around 
the otherwise common plate impedance (the 8- 
mfd. filter condenser) of the power supply device. 

THE AMPLIFIER 

IN THE amplifier, by which is meant those two 
tubes preceding the power stage, at 

least two good reasons are responsible 
for the use of the impedance- coupled 
first stage rather than a resistance- 
coupled one. The first reason for using 
the lmpedaformer in place of a resis- 
tance input unit, is so that provision is 
made for the use of one of the new 
detector tubes recently placed on the 
radio market, if the constructor so de- 
sires. These tubes draw considerably 
more plate current than the UX -20I-A 
tubes. In fact when operated at go 
volts, as recommended by some tube 
manufacturers, the plate current of a 
special detector tube may be as much as 
six milliamperes. The normal plate 
current of a ux -20I-A type tube, when 
used as a detector, is nearer one milliam- 
pere. Even the new metallized filament 
coupling resistors (o.I meg.) will not 
safely carry over two milliamperes. The 
Impedaformer will, however, safely 
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FIG. 2 RADIO BROADCAST Photograph 

Top view of the completed unit. The condenser block is placed between the power transformer and 
the choke coils in order to reduce any possibility of the choke coils picking up stray magnetic flux 

from the transformer 

and continuously carry considerably more than 
six milliamperes, so that its use in place of a 
resistance coupling unit will prevent any 
possibility of trouble from this source. Another 
reason is that the National lmpedaformer speci- 
fied, contains, in addition to the impedance, 
coupling condenser, and grid resistor, an r.f. choke 
coil which serves to keep the r.f. currents in the 
detector plate circuit from getting into the audio 
amplifier where it would cause distortion. The 
use of a radio frequency choke coil also results 
in much smoother regeneration when the detec- 
or circuit employed is of the regenerative type. 

There was a time, not so long ago, when there 
were several worth -while objections to resistance - 
coupled amplification. Fortunately, all of these 
objections have been eliminated, so that this 
economical and certain method of securing ex- 
ceptionally fine audio quality may now be un- 
hesitatingly employed in the better types of 
amplifiers. 

The first of these former disadvantages to the 

use of resistance -coupled amplification was the 
necessity of securing from dry B batteries the 
high voltage -18o volts or so- required for the 
optimum performance of this system of amplifi- 
cation. The advent of devices supplying these 
high- voltages settled that question. 

A second former objection was the fact that a 
two -stage transformer -coupled amplifier pro- 
duced greater volume than a three -stage resis- 
tance- coupled amplifier. High -mu tubes did 
much to settle that question. 

It is only within the last few months that 
resistors entirely satisfactory for resistance - 
coupled amplifiers have been available. The 
impregnated paper type formerly used for this 
purpose were neither noiseless nor permanent in 
value. After a few months' use, amplifiers em- 
ploying such resistors frequently showed bad 
signs of distortion. Metallized resistors proved 
the cure for this. 

The power supply apparatus consists of a 
transformer, double choke, Raytheon tube, con- 

denser block, and the necessary resistors. 
The transformer was designed to be 

universally adaptable to any B power 
or amplifier circuit, and consists of a 
500 -volt secondary with mid tap, a 

5.5 -volt secondary for the filament of 
either an ux -171 power tube or an 
ux -213 rectifier, and a 7.5 -volt secon- 
dary for use with either the ux -216 -B 
or UX-210 tubes. When used in this 
amplifier, the 5.5 -volt secondary is 
used to light the filament of the ux -171 
amplifier tube. As the 7.5 -volt secon- 
dary is located between the i io-volt 
winding and the high -voltage secondary, 
it serves most excellently as an electro- 
static shield to prevent the introduction 
of power line noises into the radio set, 
by the simple expedient of grounding 
the mid tap. 

FIG. 3 RADIO BROADCAST Photograph 

The apparatus is mounted on a substantial cast iron base. 
The greater part of the wiring is run under this base 

The two o.i-mfd. buffer condensers, 
so essential for the smooth operation 
of the Raytheon rectifier tube, are con- 
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tained within the transformer case and are 
properly connected to the transformer windings. 

As a safety measure, the two high- voltage 
secondary leads are not connected to terminals on 
the transformer case, but are brought out in the 
form of long insulated flexible leads which may be 
run directly to the protected terminals on the 
Raytheon rectifier socket Thus, the possibility 
of shock, due to carelessness in touching an ex- 
posed metal terminal, is eliminated. 

WIRING THE AMPLIFIER 

AS SUPPLIED in kit form, all of the different 
components of the amplifier are securely 

mounted on the metal base ready to be wired 
The wire used should be of a well insulated 

flexible type. 
First wire the power section. The two flexible 

leads on the transformer are run directly to the 
two protected filament terminals of the Ray- 
theon socket and soldered in place. Care must 
be exercised in soldering connections to the 
sockets to see that no soldering paste or flux gets 
between the contacts, or an arc will result when 
the amplifier is put in operation. The grid ter- 
minal of the Raytheon socket is not used. 

Now connect the two a.c. filament leads to the 
171 tube, twisting them together, as indicated in 
Fig. 8 and in the illustration on page 286. 

The rest of the connections of the power supply 
apparatus are perfectly straightforward, and, 
after all of the apparatus in this unit has been 
connected together the amplifier proper may be 
wired. The two leads from each of the grid 
condensers (in the grid circuits of the second and 
last audio tube) should be run directly to the grid 
and plate terminals of the proper sockets, as 
shown. While wiring, keep in mind the fact that 
the wires are finally to be grouped together and 
bound into cables as mentioned above. Ordinary 
grocer's string is quite satisfactory for this pur- 
pose and, if given a coat of shellac when finished, 
the string will be firmly held in place. 

The soldering lug visible on the bakelite socket 
strip in Fig. 5 between the second and third tube 
sockets, screws through the cast iron base and 
casings of the individual units, and is for the 
purpose of grounding the metal base. It is 
connected to the negative filament lead at the 
adjacent tube negative filament prong 

The negative terminal of the C battery is the 
long strip. The short strip is the positive. 
The positive C terminal may either be connected 
to the metal clamp that holds it in place or to 
the ground lug previously referred to. Both of 
these points are grounded. This battery sup- 
plies the grid biasing voltage to the first two 
audio tubes. The grid bias for the last tube 
(the ux -171) is obtained by taking the voltage 
drop across resistor R3 

INSTALLING THE AMPLIFIER 

HEN the amplifier has been finished, it 
may be connected to either a set especially 

designed for the purpose, such as the two-tube 
R. B. "Lab." circuit receiver described in this 
issue of RADIO BROADCAST by John B. Brennan, 
or else may be used in place of the audio ampli- 
fier in any set the builder may happen to have. 

The A supply required for the first two tubes 
of the amplifier, and the tubes in the main set, 
may be obtained from a storage battery. In 
order to simplify matters, an A power unit, such 
as the Westinghouse "Autopower," shown in 
the layout of Fig. 1, may be utilized. 

The Westinghouse unit consists of a fairly 
low capacity storage battery which is kept 
charged by means of a trickle charger of the dry 
contact rectifier type. Its use makes the set 
entirely operated from the mains and results in 

Radio Broadcast Photographs 

FIG. 4 
The three variable resistors mounted on the end of the base 
are adjusted to meet local conditions when the amplifier is 

installed. They then require no further attention 

ARISTOCRAT - BROWNING DRAKE -ETC. 

Connect here 
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a receiver the batteries of which 
require a minimum of attention. 
Replacement of the small grid bat- 
tery in the amplifier unit will be 
necessary only about once yearly. 

The most convenient way of 
controlling the amplifier -power sup- 
ply unit set, and A -power unit, is 
by means of one of the automatic 
relay switches. Fig. 7 shows just 
how the equipment is connected 
together. Where the set and am- 
plifier are not too far apart -and 
it is recommended where possible 
that they be placed not over Io 
feet apart -the use of a cable, 
such as the Yaxley, will be found 
a very convenient and neat method 
of connecting the various units 
together. 

The input to the amplifier is in 
most cases, except for some types 
of regenerative receivers, secured 
by connecting the input post which 
on the amplifier unit is marked 
"B" to the adjacent +B det. post 
in the same unit. A wire is then 

NEUTRODYNE T.R F ETC 

Connect lead to plate 
terminal of Detector tube socket 

Amplifier Terminal 
Strip 

-B+ Detector, (on Set) 

Don't use 

Amplifier Terminal 
Strip 

R, 
B +Detector (on Set) 

Don't use 

FIG. 5 

Showing how the line power- supply device may be connected to 
either the regenerative or non -regenerative form of receiver 

FIG. 6 
A neat wiring job is secured by cabling the various leads, 
as shown in this illustration taken beneath the cast iron base 

Radio Broadcast Photographs 
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Back of / 

2 Tube R.B.Lab. Tuner Unit 

Cone Speaker 

Westinghouse 
Auto Power ; 

Power Amplifier, Yaxley 
Automatic Power 

Control ,, 

Brown 

run from the other input terminal (marked "P" 
on the amplifier) to the plate terminal of the 
detector tube socket on the main receiving set. 

No connection is made to the plus B detector 
post on the set. 

In the case of the two-tube R. B. "Lab" cir- 
cuit receiver, the lead from the input (P) post 
on the amplifier is run to the output post on the 
set (See Fig. 7). 

In the case of some other sets, such as the 
"Aristocrat" and Browning- Drake, the input 
(P) lead should be connected to either the oppo- 
site side of the tickler coil from the detector tube 
plate lead or else to the plate post of the audio 
coupling unit. This is necessary in order not 
to interfere with regeneration. The "plus B 

det." post on the set is not used. See Fig. 5. 

OPERATING THE AMPLIFIER 

HE first step in operating the amplifier is to 
I insert the various tubes. Generally a high -mu 

tube in the first stage, a ux -2o1 -A in the second, 
and a ux -171 in the output will be found most 

TI 

( 300 

RADIO BROADCAST 

Keep on 
the "on' po- 
sition at all 
times 

FIG. 7 
The wiring of the 
photographic layout 
shown on the first 
page of this article, 
whereby the R. B. 
"Lab" Receiver may 
be used in conjunc- 
tion with the power- 
supply device de- 
scribed here. Mr. 
Brennan's a r t i c l e 

starting, on page 289, 
explains the colors 
indicated in this dia- 

gram 

satisfactory, although it may be 
better, under some conditions, to 
use high -mu tubes in both the 
first and second audio stages. 
The reason why a ux -201 -A is 

preferable in the second stage at 
times is due to the possibility of 
the second high -mu tube being 
overloaded on strong signals. The 
proper places for the different 
resistors specified in the table on 
this page are indicated in Fig. 8. 

When all is ready, turn the 
three variable resistors to their 
highest value of resistance and 
turn on the power. If all the wiring has been 
carefully and accurately done, and the set tuned 
to a local station, reception will be had. The 
three variable resistors may then be adjusted 
for best results. Generally the use of the full 
value of resistance will be found most satisfac- 
tory. Under no condition should all the resis- 
tance be "cut out." Stops are provided on the 
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LIST OF PARTS E 
E 
2 

National Three -Stage Amplifier Kit ::4.00 
The prices of the individual parts in this kit are as follows: G 

i8 

$16.50 E T2 -1 Power Transformer 
C2 -1 Filter Condenser Block 
L1 -I Filter Choke Unit, Type 8o 
L2-I Tone Filter 
L3-- -I I mpedaformer 
I Terminal Strip 
I Cast -Iron Base 
I 4-Gang Socket 
C2, C3-2 Tobe o.I -Mfd. Condensers 
C4 -I Tobe I.o-Mfd. Condenser 
R1, R2, R3-3 Electrad Variable Resistors 
Rr-I 10,000-Ohm Fixed Resistor 
3 Lynch Double Resistor Mounts 
Ra-I Lynch No. 2 Filament Ballast 
Rs, R7, R8, R9 -4 Lynch 0.1-Meg. Metal - 

ized Filament Resistors 
R10 -I Lynch 0.25 -Meg. Metalized Filament 

Resistor 
R11 -I Lynch o.5 -Meg. Metalized Filament 

Resistor 
t Eveready No. 703 42 -Volt C Battery 
BH -I Raytheon Tube 
I Coil Flexible Wire 

ACCESSORIES 

I High -Mu Tube 
1 201 -A Tube 
1 171 Tube 
I Yaxley Automatic Control Switch 
I Westinghouse Autopower, 6 Volts 
I Loud Speaker, Western Electric 540 AW 
I Corbett type S -25 console 

m,nagyn.®®monnnunr.r.uetualeu,a,necommeauornerntinamcarmarneonznoninumvntorant 

17.50 
10.00 : 
7.50 
5.50 

300 
I.20 
.70 

4.50 5 
I.50 
I.00 

3.00 

.50 

.50 

.35 
6.00 

.5o 

$2.50 
I.75 
4.50 
5.00 

30.00 
32.00 
32.50 

Li 

resistances specified in the list of parts so that 
excessive currents cannot be passed. 

No matter how good an amplifier one has, 
unless a good speaker, such as the Western 
Electric 54o AW or 548 AW, is used, the best of 
quality cannot be realized. Furthermore, the 
cone should not be placed too close to the set, 
but preferably in another corner of the room. 

105 I 

to 
II 

115 VbIts 

A.C.I60 ^ 

Loud Speaker 
O 

w1P 
2H 111111 

300 ° 0 

^ / .., RIO 

L___ _-I;Fil. 7.5 

171 

C3 

201 A 

C2 

High Mu 

I L3 

FIG. 8 
The wiring diagram of the power- supply device described in the article. The 7.5 -volt filament winding is grounded to form 
an electrostatic shield between the I io-volt winding and the high -voltage secondary winding on the power transformer 
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How to Construct a Twoo 
Tube Shielded "Lab" 

eceiver 
An Amplifier - III etector Unit for Use in Con- 
junction with a Separate Audio -Frequency 
Amplifier -A Loading Coil Permits Greater 
Transfer of Energy -Complete Shielding is 

Easy of Accomplishment and Aids Materially 
the Selectivity in Congested Districts 

By JOHN . BRENNAN 
Technical Editor 

HEN radio broadcasting made its bow, 
some six or seven years ago, the types 
of receivers then in vogue closely fol- 

lowed the orthodox designs of the day -queer to 
us now in comparison to the fine pieces of radio 
furniture which may be purchased to-day. 

He considered himself high and mighty who 
boasted of a little box housing a tuner circuit 
plus another box on whose front dangled the 
precious audiotron with its double filament. 
Those were the days when the neighborhood 
hardware store was sorely pressed to supply the 
demand for flashlight cells with which the high 
and mighty one built up his B- battery. 

The art has progressed. But a strange coin- 
cidence is the fact that, to-day, designers of radio 
receivers are swinging around the circle, so to 
speak, and the more important receiver develop- 
ments are crowding closely the styles of yester- 
year. 

Then it was that receivers were built up on 
the unit principle. That is, first one would ob- 
tain the tuner coil box and connect to it the 
crystal detector and phones Graduating from 
this stage on to the next the experimenter would 
follow with the annexation of a vacuum tube de- 
tector and unit amplifier of some sort. 

To -day that system -to be sure, in slightly 
altered form -is coming into its own again, and 
rightly so, for it has many points in its favor 

Much has been said about the ability of the 
to pick 
the an- 

tuner coils and the wiring of a receiver 
up unwanted signals without the aid of 
tenna. To many this has manifested 
itself as broadness of tuning and lack 
of sensitivity. To overcome this un- 
desirable property, the tuner unit must 
incorporate some means for excluding 
the unwanted signals or at least to make 
all the signals enter the receiver through 
the antenna. Building the tuner unit 
in a metal cabinet, as described in this 
paper, very definitely overcomes this 
difficulty. 

In selecting a circuit suitable for the 
tuner unit, the R. B. "Lab" circuit 
has been chosen, since it has all the 
meritorious qualities of a desirable 
circuit. In no way does this supersede 
the R. B. "Lab" circuit receiver which 
was fully described in the November, 
i926, RADIO BROADCAST. That was a 
complete receiver in itself, audio channel 

IIIIIIIIIIIIII 

and all, and the descrip- 
tion in that issue re- 
sulted from the natural 
desire on the part of 
experimenters of the 
"Lab" circuit to have 
before them a suitable 
receiver design embody- 
ing the fine points of the 
circuit 

Unquestionably, to 
shield the coils within a 
receiver is highly beneficial, providing it is done 
correctly, and because of these beneficial qual- 
ities, the receiver described here has been 
shielded practically completely. 

Slight variations in the R. B. "Lab" circuit, 
as outlined in the November, 1926, issue, have 
been made in the circuit used here, to suit the 
mechanical and electrical requirements set for 
this model. 

To obtain maximum transfer of energy from 
the antenna to the receiver, involves the use of 
some sort of antenna tuning device. The an- 
tenna loading coil employed in the tuner unit 
described here furnishes exceptionally well the 
means to this end. 

Four taps have been provided in this coil so 
that the circuit is resonant at approximately 
1200, 857, 666, and 600 kc. (250, 35o, 45o and 
500 meters) successively as the switch arm is 
turned from left to right. The value of this load- 
ing coil is most apparent when it is desired to 

RADIO BROADCAST Photograph 

THE COMPLETE RECEIVER 
INSTALLATION 

Consisting of the two -tube tuner unit, power audio am- 
plifier, loud speaker, trickle charger A battery, and auto- 
matic control, is shown housed in a Corbett cabinet 

shift tuning from a short -wave station to one 
operating on a longer wavelength. 

Shielding makes possible the use of a type of 
coil such as a solenoid, in the radio frequency 
stage input circuit which is more efficient than 
one of the confined electromagnetic field type, 
and, further this shielding aids in preventing the 
wiring of the circuit itself in picking up unwanted 
signals. 

A separate audio channel for this two -tube 
unit may employ the same parts as the receiver 
described in November, and doubtless this point 
will find favor with those who already have 
that material on hand or for those constructors 
of the November R. B. "Lab" circuit who wish 
to convert their receiver into the two -tube tuner 
circuit with its separate amplifier. 

The amplifier itself presents no very great 
problem of construction and, when completed, 
may be stowed away in some remote part of the 
console cabinet or perhaps in the basement with 

the storage A battery and its attendant 
charger, etc. Elsewhere in this maga- 
zine is described a combined audio 
power amplifier and plate power supply 
device which is very well adapted for 
use with the tuner unit described here. 

-The Facts About This Receiver ---- 1 

Name of Receiver 
Type of Circuit 

Number of Tubes 

Frequency Range 
Novel Features 

R. B. "Lab" Two -Tube Receiver 
R. B "Lab" Circuit; one stage tuned 
neutralized radio frequency amplifi- 
cation plus regenerative detector. 
Two, r.f., 201 -A type, detector, special 
detector such as Zoo -A, or ordinary 
201 -A tube. 
1500-545 kc. (2oo to 550 meters). 
Tapped antenna loading coil, C bat- 
tery detector; complete metal hous- 
ing. 

The receiver described here is essentially a tuner unit in which 
is incorporated an r.f. and a detector tube. To it must be con- 
nected some sort of audio amplifying device of quality to repro- 
duce with fidelity the sounds entering the microphone of the 
transmitter. The tuner unit has been intentionally housed in a 
metal cabinet which affords the advantage of shielding the cir- 
cuit wiring from undesirable signal pickup. 

-IIiuRNiMtbPPmAlIN11rim1AA/YeIMMIbAlIT011mYOYONIM WIi109mmronYnMYi1ne11inmnNOcsmalea. 

THE ALUMINUM SHEET FOR SHIELDING 

BEFORE collecting the various parts 
necessary for the construction of 

the tuner unit, it is well for the pros- 
pective builder to read over the descrip- 
tion thoroughly and acquaint himself 
with the various sketches and con- 
struction lay -outs. In this same con- 
nection, the reader should not fail to 
review what has been published on the 
"Lab" circuit in the June, September, 
and November, 1926, issues of RADIO 
BROADCAST. This will serve to familiar- 
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Prepare the various mounts and other brackets, etc. from the sketches shown above. Identification of these parts may be made by referring to the 
material list shown on page 291. The assembly details of the metal box are fully outlined in the diagram below (Fig. 2). The top view shows the 
method of fastening the walls, the lid being removed. R H, above, indicates the dimensions for the receptacle hole to be made in the back wall 

for admitting the cable plug 
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PARTS REQUIRED FOR METAL CABINET 

T HE table presented here serves not only as a parts 

list of the material necessary to the assembly of the 
metal box, but furnishes a key to the various lettered parts 
appearing in the sketches accompanying this article, 
Figs. I and 2 in particular. 

PART 
LETTER 

NAME SIZE 
No 

REQ.D. 

A 
B 
C 
D 
E 
F 
G 

Side Walls 
Compartment Wall 
Base 
Back Wall 
Lid 
Front Panel 
Antenna BindingPost Bracket 

8" 7" a32,. 

61a" x 733" x Ar. 
131'i" x 733" 
131ìi,.x7xA 
14 x 8ay xa3t,. 

x7"xsa,. i ;"xz xl 

2 

H Top Bracket r Angle Brass 
I Front -Side Brackets 2 

Side -Back Brackets 2 
K Side -Base Brackets z 
L Compartment Brackets 3," Brackets 3 
Rc Insulator Mount For Regen. 

Cond. is" x 1 }" x yid" 
Tc Insulator Mount For Tuning 

Cond. 2." x 31" yid 2 
ACM Antenna Loading Coil Mount 4" Flat Brass 
NCM Neutralizing Cond. Mount " Flat Brass 
VCM Volume Control Mount 1e" I4" x lgaii 

mmnimnamm..MYww.unuwncnauuuoumnouunumnnmmniwmuamm.wwveumunwuawiww.n.vmm"unvm11wwmmaniu10rn-, ,l 

JANUARY, 1927 A TWO -TUBE SHIELDED 

ize the builder with his problems, and guard 
against error. 

With regard to the aluminum sheet necessary 
for the cabinet material, it is well to obtain a 
large sheet of standard size, which usually comes 
18 inches wide and about six feet long. When 
purchased this way, the price per pound is less 
by about 25 per cent. than if only a part of the 
sheet be purchased, and the surplus may be used 
by the constructor in other ways. 

The various pieces of cabinet material may be 
cut out roughly with a hack saw and then filed 
to size, or if one is so disposed, the services of the 
local tinsmith or machine shop may be employed 
to produce a more finished workmanlike job. 
This procedure will tend toward greater accuracy 
than when the job is filed down to size by hand. 
So, too, the brass angle strip may be laid out, 
center punched, and then drilled at the local 
machinist's. Unless one is used to drilling metal 
with a hand drill, the worth of having as much 
of this kind of work done outside cannot be fully 
appreciated. 

Much care must be exercised in center punch- 
ing the various hole marks -especially so on the 
main panel- because the use of a dull center 
punch will often result in incorrectly spaced holes. 
If you are attempting the drilling of the holes Is 

"LAW' RECEIVER 291 
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THE CIRCUIT OF THE TWO -TUBE TUNER UNIT 

similar to that of the "Lab" receiver described in the November, 1926, RADIO 
BROADCAST. Comparison between the two will show that the circuit shown here differs 
from the other in that first an antenna loading coil has been added, secondly the C bat- 
tery method of detection has been substituted and, thirdly, the volume control has 
been placed in the radio -frequency amplifier circuit. By placing the volume control in 
this position, the operator is able to prevent overloading of the detector, especially on 
strong local signals. The condenser C6, in series with the neutralizing condenser C3, 
is employed as a protective device in case the plates of C3 become shorted. While not 
shown in the several photographs, this condenser is mounted directly on the back plate 

of the tuning condenser CI 

yourself, first drill them with a 
small sharp drill, -say a No. 33 or 
35. Then, it is a simple matter to 
enlarge the holes with the correct 
size drill to the specified size. In 
doing this work, the Stevens 
tapered reamers are of inestimable 
value. 

After all the panels, etc., have 
been laid out and drilled in accor- 
dance with the drawings they may 
be set aside for the moment and 
the various insulated mountings 
drilled in accordance with the 
instructions in the diagrams on 

RADIO BROADCAST Photograph 

page 290. These mountings are necessary to 
the construction of the tuner unit in preventing 
the tuning condensers, regeneration condenser, 
and volume control from coming in contact 
with the main metal panel, which is at ground 
potential. 

As noted in the parts list, the builder must 
obtain approximately 96 inches of angle brass 
and 36 inches of i -inch flat brass strip. 

The angle brass is cut up and drilled to form 
the connecting pieces for the cabinet. Refer- 
ence to Fig. I will show the location of 
the various holes and also the several sizes of 
bracket lengths. The bracket H, that one which 
is formed into a rectangle to fit to the four sides 

RADIO BROADCAST Photograph 

LOOKING AT THE INSIDE 

Of the receiver reveals the simplicity of assembly of the metal box and also the parts employed in the circuit. These views indicate quite clearly the 
method employed in mounting the tuning condensers on bakelite mounts which are then fastened by means of screws to the back of the main panel 
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FIG. 3 

All the dimensions necessary for locating the holes on the main panel are shown here. In spotting the center -marks of these holes, do not scribe 
heavily the lines to form the intersection at which a hole is located. A light pencil line will suffice, for such may be rubbed off later. Drill all the holes 

with a small drill first, then enlarge with larger drills, or with Stevens tapered reamers, to the size specified 
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FIG. 4 
This diagram shows the placement of the holes in the base for mounting such parts as sockets, choke coils, etc. Note that the antenna binding post 
bracket is located at the right, directly forward of the r. f. choke coil for the antenna circuit. The post, unfortunately, is not shown in the illustra :ions 

which accompany this article 
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RADIO BROADCAST Photograph 

THIS BACK VIEW 
Indicates how completely the interstage shield 
isolates the antenna circuit from the interstage 
circuit. Behind the binocular coil located in the 
center of the picture may be seen the 4 -point 
tap switch. The filament and other leads to the 
connector plug are cabled and bound, as may be 

observed 

of the metal cabinet at the top, requires approx- 
imately 44 inches of angle brass. It is bent and 
cut in the manner indicated in H Fig. I. 

It is to be noted by reference to Fig. 3 that 
the tuning condensers are mounted on their 
respective rectangles of bakelite in such a manner 
as to prevent the heads of mounting screws from 
coming in contact with the metal panel. This 
is accomplished by deeply countersinking these 
mounting screw holes so that the heads of the 
screws are well below the surface of the bakelite. 
The hole in the metal panel is sufficiently large 
enough so that the shaft, when properly mounted 
in its center, does not touch the panel. 

MOUNTING THE APPARATUS 

AFTER this work is done, the condensers, on 
their insulated mounts, may be fastened 

to the main panel as may be the filament switch, 
tap switch, regeneration condenser, and volume 
control. The filament switch and antenna tap 
switch may be mounted directly on the metal 
panel without the aid of insulation, as these units 
have their mountings at ground potential. The 
volume control and regeneration condenser are 
insulated from the panel by means of the bake- 
lite strip VCM and RC, details of which are 
shown in Fig. t. 

On the metal base may be mounted the two 
sockets, two radio frequency choke coils, the 
filament ballast, antenna binding post bracket, 
terminal receptacle, and interstage shield. The 
sockets should be raised off the metal base by 
means of several washers placed under the socket 
at the mounting holes. This is so that the ux 
type tubes do not have their prongs shorted by 
contact with the base. 

At this point the dials may be mounted at the 
front of the main panel, and then the base and 
main panel are fastened together by means of 
the brackets provided for this purpose. The 
neutralizing condenser is fastened by means of 
its bracket to the "p" post of the radio frequency 
stage socket. The protective condenser C6 in 
series with the neutralizing condenser C3, is 
mounted on the back plate of the tuning conden- 
ser, C1 by means of a brass machine screw 
which passes through the threaded hole at the 

1 2 3 

TH E 
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AUDIO AMPLIFIER 
Shown on page 294 is wired in 
the circuit diagram which 

QI W 16, 

L3 

Gnd. " I 

1= 26th Turn 

2 =59th 
3 = 89th 
4 =118th .1 

2 3 

L5 t 
51 Turns 

accordance with 
appears above 

end of the condenser C6. The other terminal of 
this condenser connects by wire to the neutral- 
izing condenser. 

The Gen Win coil units, or, if desired, home- 
made coils made in accordance with the specifi- 
cations outlined in Fig. 5, are then located at 
their respective positions in the receiver. The 
solenoid coil (the antenna coil), is mounted by 
means of its brackets directly under the screw 
heads of the spacer rods of the Cardwell con- 
denser which tunes the secondary circuit of the 
radio-frequency amplifier stage. 

The tapped binocular coil (the antenna loading 
coil) is mounted on a specially prepared bracket, 
ACM, details of which are shown in Fig. I, and 
fastened to the top center screw hole on the main 
panel. The other binocular coil -the interstage 
coil -is mounted on the interstage shield by 
means of two I -inch round -head brass machine 
screws. First the screws are passed through the 
shield and secured with nuts. Then another set 
of nuts are screwed on the screws for about is of 
an inch from their ends; the coil is placed on the 
screw ends and finally fastened with a third set 
of nuts which firmly hold the coil bracket be- 
tween the second and third sets of nuts. This 
mounting is clearly illustrated in Fig. I. The 
bypass condenser is also mounted on the inter- 
stage shield at the holes provided. 

Having accomplished all this, the next step is 
to wire the receiver. First the filament circuit 
for both tubes is completed from the Yaxley 
connector plug receptacle to the sockets, switch, 
and filament ballast. It is only necessary to 
connect the minus A terminal of the receptacle 
to some point on the metal base to complete the 
circuit to the filament switch and tap switch. 
In making the other connections from these two 
units, be sure that the ungrounded terminals 
are employed since connection has already been 
made to the side which is common to the mount- 

Mounting Brackets' 

Gnd. 

26 Tums , 4 77 Turns 

Mt. 

Gnd. 

,,- Secondary Terminal 
Lugs 

VA 

Insulated Mounting Strip' 

Ant. 
'Center Tap on L2 

CT 

Back Plate of Cardwell Condenser 

L4 

77 

No. 25 Cotton Silk covered 
Wire used to wind all Coils 

FIG. 5 

The sketches above will aid those who desire to make their own coils. The coils are of the type 
known as self -supporting, that is, they are wound on a celluloid form. Much information relative to 
the winding of coils may be obtained from the article on coil winding appearing in the March, 
1926, RADIO BROADCAST. On the terminal strip of some of the manufactured solenoids, that post 

marked "F -" should be the C post. The sketch above shows the correct connections 
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RADIO BROADCAST Photograph 

A COMPLETE AUDIO AMPLIFIER 

Consisting of Amertran transformers, Airgap sockets, Samson output impedance, Tobe condenser, Yaxley plug, together with the necessary 41 -volt 
C battery, etc., may be assembled on a base board and stowed away in the cellar or in the lower compartment of a cabinet, as illustrated in the photo- 

graphs appearing on pages 289 and 295 

ing bushing by virtue of connection being made 
from minus A to the base. The several filament 
wires may be bound by means of cord to form a 
cable. 

After the filament circuit is completed, the 
rest of the wiring may be made as direct as pos- 
sible, that is, from point to point without the 
usual care of making right angle turns. 

Now the antenna loading coil may be unfast- 
ened from the back of the main panel, the angle 
brass, H, put in place, and the antenna coil re- 
mounted over the angle brass. From this point 
on it is only a matter of fastening the sides, back, 
and top to the angle brass. As an aid in this, it 
will be well to frequently refer to the numerous 
illustrations and sketches accompanying the 
article. 

The builder must, even under the most 
favorable circumstances, employ his own in- 
genuity in duplicating the construction described 
because he has not the opportunity to have 
before him a model but rather the scale drawings 
and other sketches that enter into the building of 
this tuner unit. 

Constructors of this two -tube tuner unit will 
find much that is new and intriguing in departing 
from the accepted paths of receiver design 
wherein the audio amplifier is an integral part 
of the receiver itself. The audio amplifier 
illustrated above is very simply laid out on a 
board and, if it is so desired, may be housed in 
a metal or other box. It works very well with 
the two -tube R. B. "Lab" receiver. 

To operate the two-tube tuner unit, con- 
nect it to an audio amplifier as shown here- 
with or to any combined power supply and audio 
amplifier such as the one described elsewhere in 
this issue by James Millen. 

When all the connections have been completed 
and the antenna is attached to its binding post, 
turn on the filament switch and rotate the dials, 
turning them somewhat in unison. For a long 
wavelength station, the antenna loading coil 
tap switch should be turned so as to include the 
entire loading coil, and for a short wavelength 
station, this coil should he adjusted to one of 
the lower taps. Turn the regeneration condenser 
so that the rotating plates mesh completely with 
the stationary plates. If a station is broad- 

\/ 
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THE ACTUAL HOOK -UP 
Of the two -tube tuner unit, the loud speaker, the batteries, and the audio amplifier is easily accom- 
plished by following the circuit shown above. Two Yaxley 7 -wire cables aid materially in making 

this job a simple one 
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AN APPROXIMATE TUNING CHART 
Which will aid constructors in locating dial positions for the stations they are in the habit of listening to 

casting, reception will be manifest by a loud 
squeal. Adjust both tuning dials until the 
squeal is loudest, back off the regeneration con- 
trol until the squeal ceases, and in its place will 
be heard the signals. The volume control en- 
ables one to adjust the volume to the desired 
intensity. With the receiver connected to the 
amplifier in the manner indicated, the switch 
on the tuner unit will also control the operation 
of the audio amplifier. 

To neutralize the receiver, take a stick about 
1 inch wide and cut a wedge at one end which 
will engage with the knurled surface of the knob 
on the neutralizing condenser. The procedure 
is outlined on page 42 of Radio Broadcast for 
November, 1926. Another method is as follows: 
remove the plus A filament connection to the 
radio frequency stage socket after a station has 
been tuned -in and then adjust the neutralizing 
condenser until the signal received is either en- 
tirely eliminated or at a minimum. The receiver 
is then neutralized and the filament wire may be 

replaced. It will be necessary to retune the two 
main condensers with each new adjustment of 
the neutralizing condenser until a final setting 
has been obtained. 

The first part of this list of parts embraces 
only those employed in the actual circuit 
itself and does not include the hardware and 
metal material necessary for the construction of 
the metal cabinet, these parts being given in the 
second half of this list. 

Lt, L2, L3, L4, L5 -1 Kit Gen -Win R. B. 
"Lab" Circuit Coils 

L6, L7 -2 Radio Frequency Choke Coils, 
Samson No. 85 oo 

C1, C2 -2 Tuning 
Condensers, 
Cardwell Taper 
Plate, Type 
169E .. 9.50 

2 National Dials.. 5.00 
C3 -1 Neutraliz- 
ing Condenser, 

RADIO BROADCAST Photograph 

THE ANTENNA STAGE COMPARTMENT 
Is shown here with its associated apparatus. Note that only one wire 
connection is made to the filament switch. The frame of the switch is 
fastened directly to the panel which is at ground potential and, since 
the battery is connected to the minus A terminal of the connector plug, 

which is also grounded, the circuit is completed 

$8.50 

R1 -1 Filament Ballast, Brach z -Amp.. . 

R2 -1 Volume Control, Electrad Roy- 
alty Variable Resistance, o- 500,000 
Ohms, Type L 

1 Tap Switch, 4- Point, Yaxley Type 44. 
1 Cable Connector and Plug, Yaxley No. 

66o ... 

$1.25 

1.50 

.90 

MATERIAL FOR THE METAL CABINET 

74" x 3eV" Oval -Head Nickel -Plated 
Machine Screws, with Hex Nuts (for 
Front Panel Mounting) 
Doz. 2" x ;" Round -Head Brass 
Machine Screws with Hex Nuts (for 
Parts Mounting) 

2 -I" X A" Round -Head Brass Machine 
Screws with Hex Nuts (for Coil 
Mounting)......... 

1 Gross I" x 36 " Round -Head Nickel - 
Plated Machine Screws with Hex Nuts 
(for Cabinet Assembly). ........... . 

36 Inches Z" x Flat Brass Strip.... 
96 Inches Z" x 11 /' Angle Brass 
I Walnut Grained Aluminum Panel 7" x 

a 
14" 

I Sheet, Aluminum Box Material 18" 
wide x 48" long x A" thick. 

Total 

35 
1.00 

1.50 
1.00 

3.50 

.14 

.12 

.04 

1.5o 
.40 

1.00 

1.25 

3.00 

$47.45 

RADIO BROADCAST Photograph 

THE CORBETT TABLE CABINET 
Houses the audio amplifier and power -supply unit, A battery, and 
trickle charger, presenting to view only the two-tube tuner unit 

and loud speaker 
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LETTERS FROM READERS 
Contributions from Readers on Various Subjects 
of Radio Interest -An Open Forum for All 

No Thistles in This Bouquet! 

RADIO BROADCAST receives many 
letters from its readers -both of 

commendation and condemnation. Either 
are welcome. Mr. Goddard's credentials, 
we feel, qualify him to wax verbose should 
the cause arise, so we feel particularly 
complimented by his "straight from the 
shoulder" remarks in his letter of recent 
date: 

Editor, RADIO BROADCAST, 
Doubleday, Page & Company, 

Garden City, New York. 

SIR: 
RADIO BROADCAST seems to cover every possi- 

ble phase of the radio subject in a manner that 
shows splendid editorial work, and presents a 
great contrast to the many radio magazines 
with which the newsstands are flooded. Being 
in the printing game myself, I can also appreciate 
the really remarkable way in which the magazine 
is gotten up. Honestly, words fail me when I 

try to describe my feelings -and this is not 
applesauce, either. 

I have been very busy for some weeks, and 
fear that I will have but little time in the near 
future, but you may rest assured that I shall 
keep an ear cocked for 2 GY (the experimental 
station of RADIO BROADCAST) on 7500 kc. (40 
meters), and will surely be glad to report the 
signals. I hear you are using 25o watts now; 
that should pack a lusty clout out here on that 
wavelength! 

Very truly yours, 
H. J. GODDARD (9 EE), 
Ellendale, North Dakota. 

The Short -Wave Super -Heterodyne 

Q ADIO BROADCAST is always glad 
1 \- to hear from any one who has been 
helped out by articles which have appeared 
in the magazine. The thought that the 
regenerative set (when used with short 
waves on c. w. work) is in reality a super- 
heterodyne, is one which may lead even- 
tually to further study of the peculiar 
problems of the amateur: 

Editor, RADIO BROADCAST, 
Doubleday, Page & Company, 

Garden City, New York. 

SIR: 
The article in the November RADIO BROAD- 

CAST by Mr. George J. Eltz, Jr., with its frank 
discussion of the disadvantages as well as the 
merits of the short -wave "super," has helped me 
to straighten out my ideas with regard to what is 
and what is not needed in a short -wave receiver. 

The fact that the usual " ham" receiver has 
always been called "regenerative" has been 
misleading. When used for phone reception, of 
course, such a receiver is a regenerator, but, when 
used for c.w., the ordinary " ham" receiver is a 
super- heterodyne of the sort best adapted to pre- 
sent -day conditions. The first detector and oscil- 
lator are in the form of an autodyne, eliminating 
a tuning control so that we are able to add a con- 
trol (regeneration control) for regulating the 
strength of the heterodyne. This increases 

the sensitivity of the receiver and decreases 
radiation. 

The intermediate frequency happens to be so 
low that it is audible, which has three distinct 
advantages: The autodyne is more efficient 
because we can tune closer to the signal fre- 
quency. The necessity for a second detector 
and another heterodyne is removed because we 
can listen to the intermediate frequency itself. 
We get no long -wave QRM. 

Audio amplification simply consists of further 
amplifying the intermediate frequency -al- 
ready audible. 

Is it a super -heterodyne? I believe it is. 
Mr. Eltz's receiver is more sensitive and pro- 

duces louder signals than the "ham" variety, 
but the latter could be made to give the same 
results if it were desirable! 

Any signal too weak to operate the first de- 
tector is, of course, lost to either kind of re- 
ceiver. A signal which operates the first de- 
tector, but is too weak to make an impression 
on the untuned, non -regenerative transformer 
of the "ham" receiver, may be picked up and 
amplified by Mr. Eltz's tuned, regenerative 
transformers. 

Here is the point: Tuned, regenerative, audio 
frequency transformers can be used in our "ham" 
receivers, but we do not want to use them at 
present. There are hundreds of wobbly notes 
on the air at present on the 7500 -kc. (4o-meter) 
band which would not stand for a peaked trans- 
former. When the great majority of amateur 
stations are using crystal control (or its equival- 
ent), we can and shall use tuned regenerative 
audio stages. The result will be a receiver 
which is even more sensitive than Mr. Eltz's 
super -heterodyne. 

To produce louder signals, more audio stages 
can be added, the limit being the noise level at 
the location in question. In my own case, any 
signal which is above the very high noise level 
is a good loud signal with only one stage of audio. 

It might be better if the attention of the ex- 
perimenters be devoted to more pressing prob- 
lems such as non -radiating short -wave re- 
ceivers, five -meter (60,00o kc.) work, steadier 
signals, etc. 

Very truly yours, 
JAMES T. MCCORMICK (9 BHR), 

Topeka, Kansas. 

More About "Pirating" 
IT IS a far cry from the pirates of olden 

days to the modern pirates who are pro- 
viding chaos in the air by promiscuous 
broadcasting on whatever wavelength 
they may happen to choose. There was a 
certain amount of glamour attached to the 
old pirates, while the modern ones on the 
other hand remin done of the mischievious 
pranks of the small boy who destroys other 
peoples' pleasure with a total disregard for 
their feelings. The whole procedure is rather 
childish when you stop to think of it, and 
those stations who are causing annoyance 
are merely cooking up a dish which they will 
have to eat later, and without relish. Rea- 
ders in various parts of the country con- 
tinue to send in complaints regarding the 
matter. Heterodyning between stations is 

more than frequent, and is not confined to 
isolated communities. RADIO BROADCAST 

has always taken a rather firm stand on 
this question, and we are glad that our 
readers agree with us. Here are two let- 
ters which express unmistakably the feel- 
ings of the writers: 

Editor, RADIO BROADCAST, 
Doubleday, Page & Company, 

Garden City, New York. 

SIR: 
I read all of the radio magazines more or less 

regularly and find some good features in all, but 
it seems to me that RADIO BROADCAST iS far and 
away the superior in the field, both in the stand- 
ard maintained by the advertising department 
(which is truly appreciated) and in the interest of 
the reading matter. 

I should like to air my views about the 
switching of wavelengths by broadcasters with- 
out Secretary Hoover's permission. The aver- 
age listener with a sensitive set has had enough 
interference between stations in the past without 
suffering any further increase. 

Some contend that all should have equal rights 
in the broadcast field and make watchwords of 
"monopoly" and "censorship." My notion 
is that the pioneer developers of radio broad- 
casting, such as the Radio Corporation, West- 
inghouse, Western Electric, and others, have as 
much right to their wavelength as the man who 
discovers a gold field and gets first choice of 
claims there. These companies risked their 
money when the returns were uncertain, and 
they should be protected now that others are 
rushing in to obtain some of the benefits of their 
pioneering. 

As to censorship, the second catchword, as 
long as stations, such as wEAF, wiz, KDKA, wLw, 
wsal, and certain others continue the type of 
program they have been giving, let there be that 
kind of censorship. Whenever the censorship 
fails to give the people what they want, you will 
hear from the people, rather than from other 
broadcast stations and reformers. 

Very truly yours, 
JAMES B. TANEY, 

Salem, Virginia. 

And here, is the other one: 
Editor, RADIO BROADCAST, 

Doubleday, Page & Company 
Garden City, New York. 

SIR: 
If last night (October 30, 1926) was a criterion 

of the coming winter in radio, God help the poor 
radio fan. Talk about interference! 

We have three stations in Boston, and our 
favorite, WEEI, was broadcasting the Balkite 
Hour, with Mr. Damrosch conducting. At 
9:15 another station started up, possibly wis, 
Chicago, and we had the joyous combination of 
Mr. Damrosch, a sweet heterodyne whistle, and 
a background of distorted but audible jazz. 

About the other stations: WNAC heterodynes 
beautifully with wSB. Broadcaster wBZA has 
three stations which heterodyne it, two in 
Chicago, and one somewhere else. There were 
eleven cases of heterodyning on the shore-wave 
band below wpG, Atlantic City, not counting 
the locals. 

Does the radio industry need laws to save it- 
self? No one needs a radio receiver to listen to 
whistles, and if that is all we are to hear, the set 
might as well be in the ash heap. 

Very truly yours, 
HAROLD A. STURGES, 

South Hamilton, Massachusetts. 

1 
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L i N 
POWER. AMPL.IFIEIZ 

Makes any Radio 
Set the last word 
in Fidelity o f 
Reproduction and 
Eliminates all B 

and C Batteries. 

PERFECTION OF QUALITY OF REPRODUCTION, AND 
ELIMINATION OF B AND C BATTERIES -are the two require- 
ments of the discriminating Radio owner of today. Both are met in 

the NATIONAL Power Amplifier, now announced for the first time. 

The NATIONAL Power Amplifier supplies a new and thoroughly 
modern audio amplifier for any Radio set. It incorporates in the same unit 
a complete B- Supply and C voltage for the power -tube. Once adjusted, it 
requires no further attention and may be placed in the cabinet beneath the 
Radio set. 

It is designed to operate directly from the detector tube of any present 
Radio Receiver. The audio tubes in the receiver are removed and no 
longer used in that place. In their stead, the audio tubes of the power 
amplifier pass on the detected signal to the loud- speaker at any desired 
volume, which may be sufficient to fill a large hall, still without any impair- 
ment of tone or quality. 

The NATIONAL Power Amplifier has been developed on sound en- 
gineering lines in collaboration with ARTHUR H. LYNCH and JAMES 
MILLEN, Mr. Lynch having contributed especially to the Amplifier and 
Mr. Millen to the Power -Unit design. Its three -tube audio- amplifier con- 
tains one stage of NATIONAL Impedaformer and two stages of Lynch 
resistance -coupled amplification, using TOBE Coupling Condensers. The 
first two tubes are high -mu tubes of Ceco make, the semi -power tube a 
UX -171 or CX -371, out -putting through a NATIONAL Tone Filter for 
protection of the speaker windings and improvement of quality. The con- 
stants used in the audio circuit are such as to give a reality of speaker out- 
put, which is limited only by the quality of broadcasting being received. 
In other words, this amplifier is so nearly perfect that the responsibility for 
quality when using it is up to the broadcasting station rather than the set. 

Examined and approved by RADIO BROADCAST 
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B -POWER SUPPLY KITS ',POWER AMPLIFIER KITS 

NATIONAL B -Power 
Type M 

Unit 

NATIONAL One -Stage 
Amplifier 
Type E -1 

NATIONAL Power -Amplifier 
Type L -3 

The Power Units are mounted on a cored and drilled cast metal base 
with the amplifier. The NATIONAL Power- Transformer carries wind- 
ings suitable for use either with the new Raytheon BH 80 -mil tube or the 
Rectron UX -213. It also carries a winding for lighting the filament of the 
power -tube direct from A.C. The Special NATIONAL TOBE B -BLOCK 
employs extra high -voltage short -path condensers, necessary when so much 
voltage is being handled. The Filter - Chokes are wound with large wire, - 
much larger than usual, and the iron cores are exceptionally heavy. These 
power units will carry 80 mils continuously without heating or damage, - 
a very high rating. TOBE Buffer Condensers are used. Variable C -volt- 
age for the power tube bias and variable B- voltage for detector and R.F. 
tubes is supplied at the terminal strip, through Electrad Royalty and Claro- 
stat Variable Resistances. There is a solidity and excellence of appearance 
in these B- Supply Units which is a true reflection of the careful engineering 
design and quality of materials packed within them. 

NATIONAL Power Amplifier Kit (Type L-3) 
The NATIONAL Power Amplifier is put up in complete kit form 

by the National Company, except audio tubes, which will in most cases 
be already in the possession of Radio owners. Even the wire is included 
in the kit and full instructions for assembling. The whole unit may be 
easily assembled in one evening. 

Price -NATIONAL Power Amplifier Kit, Type L -3 
complete with Raytheon BH Tube $84.00 

Price of kit as above but completely assembled, ready to run....$95.00 
The NATIONAL B Power -Unit Kit (Type M) 

To meet the large demand for a reliable and rugged B Power Supply 
unit, free from difficulties associated in so many minds with such devices, 
National Company also offers a complete kit with Raytheon BH Tube. 
This is also provided with a cored and drilled metal base, all necessary wire, 
and can be assembled in a few hours. It employs the same fine units as the 
NATIONAL Power Amplifier, - Power Transformer, NATIONAL 
Special TOBE B BLOCK and Filter Chokes. 

Price -NATIONAL B Supply Unit Kit, Type M $60.00 
NATIONAL One -Stage Amplifier Kit (Type E -1) 

In many cases the Radio owner desires a combined B Eliminator and 
one -stage power amplifier which can be plugged directly into the output of 
his present set. The NATIONAL one -stage Power Amplifier meets this 
need. It contains the same NATIONAL Power- Transformer, NATION- 
AL SPECIAL TOBE B BLOCK and Filter - Chokes as the other two units 
described, and in addition, one stage of NATIONAL Impedaformer 
Power Amplification for use with Type 171 Semi -Power Tube, -an ad- 
justable C bias is also included (using an Electrad Royalty Variable Re- 
sistance) and a NATIONAL Tone Filter. 

Price -NATIONAL One -Stage Power Amplifier 
Kit, Type E -1, complete, with Raytheon BH 
Tube, but without power tube $74.00 

National Company also sells separately the units used in its B- Supply 
units and Power Amplifiers. 
NATIONAL Equipment for B- Eliminators and Power Amplifiers 

NATIONAL Power Transformer 
This new unit, for the construction of Power Units, is designed for 

use with either Raytheon or Rectron Tubes. The secondary carries suffi- 

cient voltage to operate the new Raytheon BH 80 -mil Tube and the wire is 

of sufficient size to permit continuous operation for long periods without 
heating or damage. The transformer has center -tapped 7.5 volt and 5.5 

volt secondaries, for heating the filaments of rectifier tubes or of power 
tubes, whether of the UX -210, UX -112, or UX -171 type. This makes the 
transformer adaptable without change to a number of different rectifier and 
amplifier circuits. 

i 
B- POWER AND AMPLIFIER KITS _... ,.. ... 

Examined and approved by 1tAaio BitoAncAsT 
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B -POWER SUPPLY KITS ',POWER AMPLIFIER KITS . 
The unit is cased in a heavy pressed metal box, attractively finished in 

black crackle. The terminal panel is of Bakelite with special NATIONAL 
screw -type terminals. . 

Dimensions: 41/4" wide x 4" deep x 43/4" high. Built to NATIONAL standards. 
Price -with Raytheon BH Tube $22.50 each 
Price -without Raytheon BH Tube 16.50 each 

NATIONAL Filter Chokes (Types No. 35 and No. 80) 
These Filter Chokes are made for use in Filter Circuits of plate -sup- 

ply units. 
Type No. 35 contains two iron core inductances and is designed for a 

maximum continuous output of 35 mils. This is sufficient for the average 
5 tube set, with or without one power -tube. 
Dimensions: 23/8" x 4" x 3 1 ", finish and type of case to match the NATIONAL 

Power Transformer. 
Price -Type No. 35 $7.00 

The NATIONAL Filter Choke Type No. 80 is a larger unit contain- 
ing two iron core inductances wound with larger wire than the Type No. 
35 and with larger cores, and capable of handling up to 80 mils continu- 
ously, as with the new Raytheon BH Tube. 

Dimensions: 4/" x 4" x 4%4 ". Cased to match the NATIONAL Power 
Transformer. 

Price -NATIONAL Filter Choke No. 80 $10.00 
Tobe Special B Block 

built for use with NATIONAL B Eliminators and Amplifiers 
This Special TOBE B BLOCK, designed expressly for the NATION- 

AL B Eliminators and Amplifiers, contains TOBE High- Voltage short -path 
Type Condensers, suitable for working voltages up to 400 -volts D.C. The 
case matches that of the Power Transformer in shape and size. This con- 
denser block is not guaranteed for use with UX -216 -B tube when more than 
400 volts is being rectified with it (a higher voltage condenser block is re- 
quired for this purpose; prices sent on request) . 

Dimensions- NATIONAL 4%8" x 4" x 43/4". 
Price -TOBE SPECIAL B BLOCK $17.50 each 

NATIONAL Tone Filter 
The plate voltages now required with either the UX -171, UX -112 

or UX -210 Power Tubes, for fine quality of reproduction, range from 180 
volts upward. The makers of the tubes recommend passing the output to 
the loud speaker through a Tone Filter. The NATIONAL Tone Filter is 
designed for this purpose. It contains an impedance of the proper value 
through which the plate of the Power Tube is supplied, and which will 
carry as high as 35 mils continuously without heating or deterioration. Also 
cased in the Tone Filter is a 2 Mfd. TOBE Filter Condenser, through 
which the A.C. component of the power tube output passes to the speaker. 
With this NATIONAL Tone Filter all D.C. is kept out of the speaker 
windings, thus preventing them from burning out, and at the same time the 
quality of the output is greatly improved, because no force is exerted on the 
speaker armature, except that due to the signal. Cased to match the other 
NATIONAL B -Power units, supplied with 5 -foot phone cord, for instant 
attachment to any existing set. 

To install put the tips on the end of the phone -cord plug in speaker jack on 
the set and insert speaker cord into the two tip-jacks marked LS on the panel of 
the Tone Filter. 

Dimensions: 25" x 4" x 31/4" high. 
Price- NATIONAL Tone Filter $8.00 each 

NATIONAL products are built 
to engineering standards of ex- 
cellence. Anyone who has ever 
built a set using NATIONAL 
BROWNING - DRAKE Coils 
and Transformers knows what 

that means. Send for 
Bulletin 116 -RB. 

National Co., Inc., Engineers 
and Manufacturers - W. A. 
Ready, Pres., Cambridge, Mass. 
Makers of NATIONAL 
BROWNING - DRAKE Coils 
and R. F. Transformers, Im- 
pedaformers, Condensers, Power 

Transformers, etc., for Radio. 

L T 

NATIONAL Power Transformer 

NATIONAL 
Filter- Chokes 

NATIONAL Special 
Tobe B Block 

NATIONAL Tone Filter 

B -POWER AND AMPLIFIER UNITS 
Examined and approved by RADIO BROADCAST 
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I' S' 

B -POWER SUPPLY A7 
Recommended by 

Leading Authorities 
and Specified by 

ARTHUR H. LYNCH 
for the 

Lynch Power 
Amplifier 

Use Two CECo Type "G" 
High Mu Tubes 

and One CECo Type J71 
Power Amplifier 

Write for Complete Data Sheet 

C. E. MFG. CO., Inc., PROVIDENCE, R. I. 

J71 

A Special TOBE B -BLOCK with 
hi- voltage condensers was chosen for 
use in the NATIONAL POWER 
AMPLIFIER. TOBE Buffer Con- 
densers are used in the B- Supply Units 
also, and each audio - coupling con- 
denser is a 0.1 M f d. TOBE. The 
NATIONAL Tone -Filter uses a 

big TOBE, too. 
TOBE Condensers are used because they 
are good condensers. Ask your dealer for 

TOBES and TOBE B- BLOCKS. 

Tobe Deutschmann Co. 
Engineers, Manufacturers, 

Importers of Technical Apparatus 
CAMBRIDGE - - MASS. 

PARTS AND KITS 

THE NATIONAL 
POWER AMPLIFIER 'Calls for the 

ROYALTY VARIABLE 
RESISTANCE KIT 

Do not confuse the resistances in this kit with other types 
or values. No others will do. In order to handle the 
energy in the National Power Amplifier, it was necessary to 
develop a special resistance of an exceptionally rugged 
type. When building this amplifier therefore, be sure you 
ask for the NATIONAL POWER AMPLIFIER 

ROYALTY VARIABLE RESISTANCE KIT 
Licensed exclusive by Technidyne Corporation 
under U. S. Patent 1593685, July 27, 1926. 

This kit contains three special Royalty Variable Resistances, 
packed in an attractive carton. A complete kit, list price $4.50 

Accept no substitutes -insist on the genuine! 

ELECTRAD, Inc. ItI2ew8 York, N Y. 

Chosen by EXPERTS 
GLENN H. BROWNING, Laurence M. Cockaday, 

Gerald M. Best and many other eminent radio 
designers use the Lynch Metallized Resistor in 

their experimental circuits and receivers. These men 
know radio; they have laboratory and testing equip- 
ment with which quickly to make accurate comparisons. 
There could be no better proof of the true merit of the 
Lynch Metallized Resistor than the endorsement of 
these experts. 

Comprising a concentrated metallized deposit one- 
thousandth of an inch thick upon a rigid core, sealed 
forever within a glass tube, the Lynch Metallized 
Resistor gives condwftive, non -arcing resistance that 
remains silent, accurate! 
Guaranteed accuracy-10%; in production they average 5%. .25; 
5: 1; 2; 3; 4; 5; 6; 7; 8; 9; 10 Meg., 50c..025; .09; .1 Meg., 75c. Sin- 
gle mounting 35c; Double, 50c. If your dealer cannot supply you, 
send stamps, check or money order. We ship postpaid same day 
order is received. 

PRICES : 

.25 to 10 Megohms .50. above .01 to .24 Megohms .75 
.001 to .01 Megohms $1.00. 

Write us for complete list of ranges 
Dealers all over the country and abroad are concentrating on 

dependable Lynch Metallized Resistors -"the line of least resist- 
ance," no "grief," and steady turnover -due to adequate advertising. 
Get on our mailing list; we keep you posted on new developments. 

Write us to -day! 

ARTHUR H. LYNCH, Inc. Fisk Bldg., Broadway 6L 
57th Street, New York 

L 
METALLIZED 

YA 
METALLIZED 

1 ß`1i 
ESISTORS FIXED I, 

\ 

w, e w, e cP+ 

R.M A 

L 
POWER AMPLIFIER PARTS AND KITS 

Examined and approved by H.uto litto.turAsr 
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:tali 
Developed and designed by 

Amertran 

Electrad 

Airgap 

The Radio Broadcast Laboratory Receiver or as it is popularly called, 
the R.B. ̀ Lab' Receiver is not offered as a revolutionary one because every- 
one who is at all conversant, knows better. It is, nevertheless, a particularly 
efficient receiver that offers to the constructor and the individual who is 
desirous of owning a good receiver, as much, if not more, as Radio Broad- 
cast's famous Roberts. 

The `Lab' Receiver is an efficient one -the term "efficient" is not used 
lightly, by the way -and one in which the owner may depend upon the 
selectivity that is so imperative in these days of crowded ether land, sensi- 
tivity, the requisite of distance reception, is insured; the amplification is 
not perfect but it is as good as you'll hear anywhere. In short, you'll have 
some difficulty in finding a home constructed receiver that will even tie it; 
certainly, you will have no occasion to apologize to anyone for it. 

The `Lab' Receiver will prove worthy of your skill. It is the result of 
over two years' experimental work on the part of Keith Henney, Director 
of Radio Broadcast Laboratories. His work was in turn founded upon the 
original work of Dr. Hull, Bills and others of the Western Electric Com- 
pany and has been known and used in various fragmentary forms by a 

number of investigators. The `Lab' Receiver employs an unusually well de- 

signed radio frequency amplifier circuit and is, in addition, perfectly neutral- 
ized. Several innovations in design are more satisfactory in practise than 
the conventional methods. From rather elaborate experiments and tests, it 
would appear that the four -tube `Lab' Receiver delivers a stronger quality 
signal than many receivers employing many more than four tubes. It is, 

too, an inexpensive receiver, both from a constructional and operation 
standpoint. 

This Receiver has much to recommend it: -it is expertly engineered 
from an electrical and mechanical standpoint because in design it is predi- 
cated on sound premises; it is inherently selective; it insures distance recep- 

tion; and it delivers a signal of high quality. It is extremely simple to con- 

struct; comparatively inexpensive; presents a neat appearance; is but four 
tubes; and to the individual who wishes to have not only a good receiver 

but who also has an insatiable desire to experiment, the `Lab' Receiver offers 

a plethora of possibilities. 

Aside from the fact that the `Lab' Receiver has much to recommend it, 

it is unqualifiedly recommended by Radio Broadcast Magazine and Labora- 

tories. A group of nationally known radio manufacturers who are recog- 

Write for Constructional Booklet 

CARDWELL- ELECTRAD PRECISE 
'GEN WIN -MARCO- AMERTRAN -BRAC 
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O eceiver 
Radio Broadcast Laboratory Staff 

nixed as leaders whenever radio is discussed recommend it. Even the labora- 
tories of several of these manufacturers have been experimenting and work- 
ing on the original papers and results achieved. This work wasn't done in 

collaboration with Radio Broadcast Laboratories but it is significant that 
the decisions reached regarding the finished receiver were the same; namely; 
that the `Lab' Receiver as it stands is a darned good receiver. 

The different pieces of apparatus used in the laboratory models of the 
`Lab' Receiver are the result of careful selection and much experimentation 
and testing. As a result any deviation from the list of specified parts will 
tend to diminish the effectiveness, efficiency and results of which the re- 

ceiver is capable. Insist on these parts. If your dealer can't supply you 
write directly to the manufacturer or to the business office of Radio Broad- 
cast. 

These major parts were used in the experimental models of the `Lab' 
Receiver: 

2 Cardwell 0.00035' mfd. Variable Condensers, type 169E. 
3 "Lab" Circuit Tuning Coils, General Winding. 
2 Marco Illuminated Dials. 
4 Sockets, Airgap. 
2 Amertran Audio Frequency Transformers, 1st and 2nd stages. 
1 X L Neutralizing Condenser, type N. 
2 Samson Choke Coils -85 millihenries. 
1 Samson Output Impedance, type O. 

1 Tobe Deutschmann By Pass Condenser, 1 mfd. 
1 Tobe Deutschmann Output Condenser, 4 mfd. 
1 Electrad Royalty Variable Resistance, 500,000 ohms. 
1 Electrad Filament Switch. 
1 Electrad Grid Condenser, 0.00025 mfd. 
1 Electrad Fused Metallic Grid Leak, 4 meg hms. 
2 Brachstats, 1/2 ampere and 3/4 ampere. 
1 Precise Microdenser, type 940, 50mmf. 
9 X L Binding Posts. 
1 Binding Post Strip. 
1 Panel 7 x 21 x 3/16 inches. 
1 5 -wire fused Belden Battery Cable Cord. 
1 Fritz Cabinet. 

Write for Constructional Booklet 

CARDWELL- ELECTRAD 'PRECISE 
GEN WIN MARCO ~AMERTRAN -BRACH 
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Majestic 
Melody 

"to cheat thee of a sigh or charm thee to a'tear" 
is easily yours if your set has a 

Samson Output Impedance 
and other Samson Audio Units which give the most satisfying results to 
those who are particular and critical of music. 
The Samson Output Impedance is used in the output of an amplifier 
with a condenser to keep the direct current out of the "speaker ". Great- 
er volume is handled without distortion and the "speaker" is protected 
from demagnetization or having its coils burnt out even though power 
tubes such as the UX -210 are used. 
Other Samson Audio Units insure Majestic Melody through keeping 
radio and audio frequency currents separate and out of the "B" battery, 
and by insuring the amplification of rich deep bass and high treble notes 
that are usually muffled or lost. 
Symphonic Transformers $9.00 
Push -Pull Input Transformer Type X 5.50 
Standard Transformers Type HW -A3 Ratios, 2 -1, 3 -1, 6 -1 5.00 
Dual Impedance Type D, Donle Design 5.00 
Output Impedance Type O 5.00 
Push -Pull Output Impedance Type Z 5.00 
Plate Impedance Type P 4.50 
Grid Impedance Type G 4.50 
Audio Frequency Choke Type No. 3 3.25 
Radio Frequency Choke No. 85 2.00 
Radio Frequency Choke No. 125 2.25 
Our book -"Audio Amplification"-already accepted as a manual of audio design by many 
radio engineers, contains much original information of greatest practical value to those 
interested in bettering the quality of their reproduction. Sent upon receipt of 25 cents. 

Samson Electric Company 
Manufacturers since 1882 

MAIN OFFICE - CANTON, MASS. 

CARDWELL-ELECTRAD -PRECISE 
- s e 

GEN. WIN -MAR CO-AMERTRMN -BRACH y°i.,° WESTINGHOUSE-MIGARTA-AIRGAP 

To build 
the same 
set - use 
the same 

coils 

Patent Pending 

Specially 
designed 
for the 
RB ̀ LAB' 
Receiver * 

The latest and finest achieve- 
ment by the Radio Broadcast 
Engineers is here - The R. B. 

Laboratory Shielded Receiver. 
To build this marvelous receiver 
use GEN -WIN coils shown 
above. They are designed and 
built to the specifications of 
Radio Broadcast engineers; 
therefore, they are the correct 
coils, no others will or can get 
you the same result. Daily we 
receive testimonial letters ac- 

claiming these coils for their 
most perfect performance. Like 
all GEN -WIN products these 
coils are unconditionally guaran- 
teed. 

$8.50 Kit of 3 Coils 
At Your Dealers or Postpaid 

General Winding Co. 
Incorporated 

214 Fulton St., New York, N. Y. 

TOBE DEUTSCHMANN - SAMSON 

Examined and approved by liAulo I3ttoAucAsr 
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ALUMINUM IS A NECESSITY IN RADIO 

The R. B. Lab. 2 -Tube Receiver -is an example of advanced 
design, with its aluminum cabinet. The aluminum panel 
combines practical shielding with the beauty of the finest 

walnut 

ODAY the crowding of the air by broadcasters and local interference from 
thousands of receivers make shielding essential. ([ Radio Experts, Manu- 

facturers, Designers, Enthusiasts, have turned to aluminum for shielding because its 
properties permit the effective elimination of many of the hazards to perfect repro- 

duction. Q By using aluminum for top, base, sides and center inter -stage shield the 
designer of the R. B. Lab. 2 Tube Receiver has created an effective combination of 
strength and lightness achieving complete shielding. The g ' sheet aluminum panel is 
a photographic reproduction of a rare piece of walnut. Q Other 1927 receivers such as 
the Hammarlund- Roberts, Silver- Marshall, L. C. 27 and A. C. Varion specify aluminum 
for shielding. Q Alcoa Wing -type Aluminum Shields prevent interstate interference 
and give the set -budder an effective and economical method to shield his hook-up. 
(( Can -type Shields made of aluminum are fully effective -individually protecting the 
various stages. Q The unique shielding value of Alcoa Aluminum is due to its uniform 
purity and the corresponding low electrical resistance. Q Used for cabinet., -ind panels 
Alcoa Aluminum also is extremely light, is easily worked and may be finished in the 
most beautiful wood effects in graining and color. 

ALUMINUM COMPANY of AMERICA, Pittsburgh, Pa. 

ALUMINUM THE BEST IN RADIO 

Here are some of the 
Applications 

Aluminum Sheet for 
Alcoa Shields 
Box Shields 
Cabinets 
Chassis 
Diaphragms and 

Loud Speaker Parts 
Panels 
Stampings 
Variable Condensers 

Aluminum High -pu- 
rity Rods for Chem- 

ical `Rectifiers 

Aluminum Sand and 
`Die- Castings for 
Variable Conden- 
sers and Plates 

Frames 
Loud Speaker Parts 

Aluminum Screw 
Machine Products 

Aluminum Foil for 
Fixed Condensers 

ALCOA 
Éljni 
ALUMINUM 

TRADE-MARK 

Only the genuine bears 
this mark 

LCOA 
THE BEST IN ALUMINUM 

Booklet 

"Aluminum Radio 
Shields" 

A treatise by Cock, 
aday and Free on 
Radio Shielding 

ALUMINUM COMPANY OF AMERICA 
Room 2319, Oliver Building, Pittsburgh, Pa. 

Gentlemen: 
Please send me a complimentary copy of the booklet checked on this coupon. 

Name . 

Street . . .. .. . 

City... ..... 
Circuit I now use 

Circuit I will build next 

Check the square for one, or both, of the booklets you wish. 

o 
Booklet 

"Aluminum for 
Radio" 

Describes the gen- 
eral application of 
Aluminum to radio. 
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\l 1 ECTRODYN 

The Heart of a Good 
"B" Eliminator 

ELECTRODYNE "B" BLOCK 

Get This Point 
Electrodyne engineers have contributed a new 
"B" Block for "B" Eliminators. Utmost care 
is taken to drive out every particle of mois- 
ture, thus making it "moisture- proof." The 
condensers are rugged and made with the 
greatest precision which gives the "B" Block 
long life. 

Engineers and many other satisfied users 
have endorsed it because it is technically right, 
because it makes a "B" Eliminator operate 
with steady power. Radio fans like it be- 
cause it satisfied their requirements and makes 
a telling effect on the tone quality of their sets. 

They vary in capacity and 
price from $9.00 -$11.00 

Electrodyne By -Pass 
and Filter Condensers 

Guaranteed to stand boo 
and moo volts respec- 
tively according to our 
laboratory standard. Elec- 
trodyne condensers are 
guaranteed to hold their 
charge for days. Prices 
according to capacity 
from hoc to $7.50 

Electrodyne Fixed * Mica Condensers 
Electrodyne fixed mica 
condensers are sealed in a 
moisture -proof insulating 
compound which guaran- 
tees absolute freedom 
from moisture. This 
means clarity in reception. 
Prices according to capac- 
ity vary from z5c to 95c. 

If your nearest dealer cannot supply you write 
to us direct 

Manufacturers write us for our special offer 

ELECTRODYNE CO., Inc. 
2378 Third Ave., N. Y. C. 

LA Is 

The Radi® l: roadcast 

ORATORY INFORMATION 
SHEETS 

INQUIRIES sent to the Questions and Answers department of RADIO BROADCAST have until recently 
been answered either by letter or in " The Grid." The latter department has been discontinued, 

and all questions addressed to our technical service department are now answered by mail. In place of 
"The Grid, " appears this series of Laboratory Information Sheets. These sheets contain much the 
same type of information as formerly appeared in "The Grid," but we believe that the change in the 
method of presentation and the wider scope of the information in the sheets, will make this section of 
RADIO BROADCAST of much greater interest to our readers. 

The Laboratory Information Sheets cover a wide range of information of value to the experimenter, and 
they are so arranged that they may be cut from the magazine and preserved for constant reference. We 
suggest that the series of Sheets appearing in each issue be cut out with a razor blade and pasted on filing 
cards, or in a note book. The cards should be arranged in numerical order. Several times during the 
year, an index to all sheets previously printed will appear in this department. The first index appeared 
in November. 

Those who wish to avail themselves of the service formerly supplied by "The Grid," are requested to send 
their questions to the Technical Information Service of the Laboratory, using the coupon which appears 
on page 318 of this issue. Some of the former issues of RADIO BROADCAST, in which appeared 
the first sets of Laboratory Sheets, may still be obtained from the Subscription Department of Double- 
day, Page Con:ipany at Garden City, New York. 

I 
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What is Resonance? 
AN ELECTRICAL ANALYSIS 

IT HAS frequently been said that, in order to re- 
ceive any particular station, we must tune the 

various circuits of our receiver to resonance with 
the incoming frequency. We shall endeavor, in 
this sheet, to explain what is meant by resonance. 

In the accompanying sketch, first refer to "A." 
Diagram No. 1 is a simple circuit consisting of some 
source of alternating voltage, marked E, in series 
with a condenser. The reactance or impedance 
offered by the condenser to the flow of current de- 
pends upon the frequency, and, if we plot a curve 
showing the change of reactance with frequency, 
we will get a curve similar to that marked C, in 
"B." As the frequency increases, the reactance of 
the condenser decreases, and the curve approaches 
the zero line. Capacitive reactance is 
usually considered negative, as shown. 
in order to indicate 

inductive 
it is opposite 

in effect to the inductive reactance. 
E If the condenser in the circuit is re- 

placed by a coil of wire, or inductance, 
as shown in No. 2, "A," we find that 1 
the inductive reactance increases with 
an increase in frequency which is shown 
by the curve marked L on "B." 

Now, if we connect both a con- E 
denser and an inductance in a circuit 
as shown in No. 3, "A," we will have 
a combination of the effects produced 
by both of them. Remembering that 
the effective resistances or impedances 
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are opposite in sign, we may add the two curves 
together and the result will be a curve such 
as that marked "Total Reactance" in "B." At 
one point we notice that the line passes through 
zero, this point being indicated by the dotted line 
marked R. In other words, at this point, the total 
reactance in the circuit is zero, the reactance which 
is due to the condenser cancelling out the reactance 
due to the inductance. 

When a circuit is tuned to resonance, the capacity 
and inductance are so proportioned that their effect 
in the circuit are nullified, and, as more current 
will flow in a circuit of least resistance or reactance, 
the combination will offer very little opposition to 
the currents having a frequency of R in the diagram 
but will offer considerable resistance to any other 
currents having a different frequency 

3 

-A- 

i 

t` FREQUENCY 

-B - 
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The UX -171 and UX -210 
A COMPARISON 

BOTH of these tubes are suitable for use in the 
last stage of audio amplification, but under 

certain conditions one tube is to be preferred over 
the other. 

By glancing at the table, it will be seen that the 
output resistance is lower for the 171 than the 210 
for all values of plate voltage. The greatest trans- 
fer of energy occurs between a tube and a speaker 
when their impedances are matched. As most loud 
speakers have very little impedance at low fre- 
quencies, it is advantageous to use a tube such as 
the 171 which has a very low plate impedance. 

January, 1927 

This compensates to some extent the low amplifica- 
tion factor of 3. From the figures given for the 
maximum undistorted output, it can be seen that, 
with 180 volts on the plate, the 171 will deliver to 
the load 700 milliwatts of power. This is about the 
same power as can be obtained from a 210 with 
about 300 volts on the plate. However, at 425 
volts, the 210 is capable of delivering more than 
twice the undistorted power of a 171. It is quite 
evident then, that the 171 is somewhat to be pre- 
ferred for ordinary signal strength such as is needed 
in the home, and that for unusual volume, such as 
concert work in large halls, the 210 would prove 
more satisfactory. 

TUBE GRID VOLTS PLATE VOLTS OUTPUT 
RESISTANCE 

MAXIMUM 
UNDISTORTED 

OUTPUT 
(MILLIWATTS) 

AMPLIFICATION 
FACTOR 

PLATE 
CURRENT 

ux-171 16.5 90 2500 130 3 10 
27 135 2200 330 3 16 
40 180 2000 700 3 20 

ux-210 4.5 90 9200 18 7.5 3 
9 135 8000 65 7.5 .1.5 

10.5 157.5 7.100 90 7.5 6 
18 250 5600 340 7.5 12 
27 350 5100 925 7.6 18 
35 -125 5000 1540 7.7 22 
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Father Time Says: 
You're Sure with 

M ¡CARTA 
RADIO PANELS 

Westinghouse manufactures, 
also, a complete line of radio 
instruments and the Rectigon 
Battery Charger. 

It was back in 1904 that Micarta first appeared upon 
the scene as an insulating material far superior to any- 
thing heretofore available. 

In November, 1920, when KDKA broadcasted its 
first program, Micarta helped make this epochal event 
possible. 

Since then Micarta has consistently demonstrated its 
superiority for radio use. It is the real backbone of the 
set, being used for front panels, sub -panels, terminal 
strips, tubing, and in many other places where unusual 
insulating results are called for. 

Drill or saw Micarta without a worry. It will not 
chip or break out. Its deep, permanent finish, in mahog- 
any, black, walnut grain, or walnut burl, adds charm 
and beauty to the very finest set. 

Micarta is used by leading radio manufacturers and 
has back of it a record dating from the very dawn of 
the radio era. Ask for Micarta by name. 

WESTINGHOUSE ELECTRIC 6z MANUFACTURING COMPANY 
Offices in Principal Cities Representatives Everywhere 

Tune in sometime with KDKA- KYW- WBZ -KFKX 

Westinghouse 

MICARTA FABRICATORS, Inc. 
OF NEW YORK 

309 Canal Street 
New York City 

Fabricators of Micarta 
for the Radio Trade 

MICARTA FABRICATORS, Inc. 
OF ILLINOIS 

500 South Peoria Street 
Chicago, Ill. 

* Examined and approved by RADIO BROADCAST * 
www.americanradiohistory.com

www.americanradiohistory.com


 

No. 59 RADIO BROADCAST Laboratory Information Sheet January, 1927 

What are Harmonics? 

THEIR ELECTRICAL CHARACTERISTICS 

PRACTICALLY 
none of the sounds that we 

hear can be said to be pure, in the sense that 
they contain only one frequency. Several different 
persons could all sing the same note and yet the 
different voices would be easily distinguishable. 
A violin and a flute might play the same note, but 
they would sound entirely different. 

The factor which causes this difference is the ex- 
istence in practically all sounds of various harmon- 
ics, or overtones, about which something has been 
said in Laboratory Sheet No. 51. In the present 
Sheet, we will explain, from an electrical stand- 
point, what harmonics are. 

Acoustically, the difference between a funda- 
mental note and, say, its fifth harmonic is that the 
pitch of the harmonic is five times as high as the 
pitch of the fundamental. Electrically, the differ- 
ence is that, for every time that the fundamental 
note goes through one cycle, the fifth harmonic 
goes through 5 cycles. This relation between a fun- 
damental and any of its harmonics always is true, 
i. e., while the fundamental passes through one 
cycle, a harmonic passes through a number of cycles, 
depending upon what harmonic it is; the second 
harmonic passes through two cycles, the third har- 
monic passes through three, the fourth through 
four, and so on. 

A cycle comprises one complete alternation of the 
wave and, therefore, to produce one cycle the wave 
must start at zero, rise to a positive maximum, 
decrease to zero, rise to a negative maximum 
and again decrease to zero. 

The sounds created by instruments are practi- 
cally always very complicated and contain many 
harmonics. The violin, as an example, produces a 
very complex note containing a very prominent 
third harmonic, and many other harmonics as well, 
while some of the notes produced by a flute are 
perhaps the purest of any sounds that are generated 
by musical instruments. 

Many amplifying systems are not capable of am- 
plifying the low notes but fortunately a considerable 
decrease in amplitude in these low frequencies is 
hardly noticeable to the ear. It is also generally true 
that the harmonics of these low notes will have the 
same effect on the ear as the fundamental note. 
Consequently, if an organ sounded a chord which 
contained a 30 -cycle note and only the second har- 
monic, 60 cycles, of this note was heard, it would 
give the same effect to the ear as the fundamental 
note of 30 cycles. This characteristic, combined 
with the fact that these low notes are very seldom 
used, makes it hardly worthwhile to go to any great 
expense to set up apparatus capable of giving exact 
amplification of these low frequencies. 
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Filter Circuit Data 
CONDENSER VALUES 

SOME interesting data were given in the General 
Radio Experimenter of July, 1926, regarding the 

characteristics of filter circuits for use with B cur- 
rent- supply devices. 

In the diagram, the condenser marked CI may 
be called a reservoir condenser as its function is to 
store up energy during the peak of the wave and 
feed it back into the circuit at the lower values of 
the wave. This condenser is especially valuable 
in keeping the voltage more nearly constant with 
varying loads. A small condenser at this point 
will cause the voltage to drop off very readily with 
increasing load. 

The condenser marked C2 is placed across the 
output, and is especially valuable in eliminating 
any ripple. The curves given on this sheet indicate 
the effect obtained with different values of condens- 
ers in the two positions. It should be noted that 
an increase in either one of these condensers im- 
proves the regulation (curve B and C both showing 
a decrease over A in voltage drop), due to increasing 
the size of the load. Curve C shows the best regula- 
tion where CI is the larger. This indicates that an 
increase in CI is more effective in improving the 
voltage regulation than Ca An oscillograph would 
show that an increase in either condenser would 
tend to eliminate the ripple, but that less ripple 
would be obtained by increasing C2 rather than CI. 

Both experiment and theory seem to indicate 
that, with a certain total capacity in the current, 
the best regulation and the least ripple are obtained 
by making both of the condensers of the same value. 
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.... 

CURVE c, C: 
A 2 mfd. 2 mfd. 

Ns. .. 
B 2 mfd. 8 mfd. 
C 8 mfd. 2 mfd. 
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.... 

A, \ `... . 
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The curves shown are for a single section filter using 
the Raytheon tube as a rectifier. A multi- section 
filter would, however, give the same type of curves. 

L 
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All the Truth and 
nothing but the 

Truth ! 
If your set gives you poor quality, 
it Is telling lies about the sending 
station. If it fails to transmit 
those low base notes, it is conceal- 
ing part of the truth. 

You want true reception. You 
are entitled to it. So is your 
family. There is a way to get 
the truth in radio:- 

FERENTI 
Ferranti Transformers can probably 
modernize that old set of yours or im- 
prove the reception of even a new one. 
Your dealer can help you install one 
or two. 
If you want to make the best of the 
power tube feeding the loud speaker, 
use Ferranti. If your dealer does not 
carry Ferranti, write us and we shall 
tell you where you can get one. 

HIGHSPOTS 
Hi s amplification ratio with flat 

rie. 
Ferranti brings out the fundamental 

frequency of low tones -none are 
heard merely by inference from 
higher harmonics. 

Every transformer tested ten times 
-all- short -circuit turns elimin- 
ated. 

Windings have high impedance. 
Built by an established manufactur- 

ing company with forty years' ex- 
perience in the winding of coils of 
fine wire for electrical instruments 
and meters. Primary shunted with 
built -in condensers of correct capa- 
city.. 

Tested 'to moo volts between prim- 
ary ,and secondary and between 
primary and secondary and ground. 

For the best available transformer 
resultsFerranti Audio Frequency 
Transformer A.F. 3 -ratio 31 to 1 

-$I2. ., 

For a transformer far superior to the 
average, use Ferranti A.F. 4 -ratio 
312 to i-- $8.5o. 

FERRANTI, Inc. 
130 W. 42nd Street 
New York, N. Y. * 

No Better Transformer Is Available At 
Any l'rice 
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The Intermediate Frequency Amplifier 

CHOOSING THE BEST FREQUENCY 

THE best operating frequenciesforintermediate- 
frequency amplifiers are 45, 55, 65, etc. rather 

than 40, 50, or 60. kc. 
At the present time, broadcasting stations are 

supposed to be separated by a frequency of 
10 kilocycles. Consequently, it is quite possible 
for any two stations to be separated, by, say, 40 
kilocycles. If two stations, one strong and the 
other weak, are separated by this amount, it may be 
quite difficult to completely separate them by means 
of a single tuned circuit such as a loop. Therefore, 
both of these frequencies will be present in the loop 
circuit, and will beat with each other to produce a 
frequency equal to the difference between their 
respective frequencies. That is, a station on E00 
kilocycles would heterodyne a station on 460 kilo- 
cycles to produce a 40- kilocycle note. 

Should the intermediate- frequency amplifier 
happen to be tuned to this frequency. both stations 
will be heard in the output, even though the oscilla- 
tor is removed from the circuit. If, on the other 
hand, the intermediate frequency amplifier is tuned to 
45 kilocycles, only the heterodyne beat between the 
station wanted and the oscillator would be amplified. 

We have endeavored to show this idea in the 
diagram where a 40 -kc. intermediate amplif.er is 
used: "A" is the interfering station, "B" is the 
station desired, and "C" is the wave produced by 
the oscillator. C is tuned to 540 kilocycles and 
produces a 40 -kc. beat note or heterodyne with the 
desired signal B which is fed to the intermediate- 
frequency amplifier. Ilowcver, at the same time, 
we will suppose that there is a powerful local station 
operating on 460 kilocycles (indicated at A), and 

the interaction between A and B also produces a 
40- kilocycle beat note. The result is, that the sta- 
tion broadcasting on 4E0 kilocycles will also be 
heard through the amplifier. When stations 
whose frequencies are multiples of 10 heterodyne, 
they naturally produce a beat note which also is a 
multiple of 10. By designing the intermediate am- 
plifier for a frequency which is not divisible by 10, 
it will, therefore, exclude beat notes of two hetero- 
dyning stations if such are divisible by 10. Hence 
the desirability of a 45 -, 55 -, or 65 -kc. intermediate 
amplifier. 

II IIIII01111111 

IIIIIIIII11111 
460 Kc. 

eIII11111111 

II11iIllllll 
500 Kc. 

540 Kc. 

A 

B 

C 

40 Kc. 
Produced by A &B 

40 Kc. 
Produced by B & C 
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ßY 1S MONTHS 
Cr "ICU() 

Jr, 

NO OTHER, BATTERY IS LIKE IT 
SF 
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The Layerbilt 
patented con- 
struction re- 
vealed. Each 
layer is an elec- 
trical cell, mak- 
ing automatic 
contact with its 
neighbors, and 
filling all avail- 
able space inside 
the battery case. 

Eveready Layerbilt 
"B" Battery No. 
486, the Heavy - 
Duty battery that should be 
specified for all loud- speaker 
sets. 

Practical tests haue shown this to be 
the most economical of ̀B "Batteries 
IN DAILY use in the home, Eveready 
Layerbilt "B" Battery No. 486 has 
fulfilled the promises made for it in 
laboratory tests. More than a year's 
study of the performance of this 
battery in the hands of the public 
has shown that it is the most satisfac- 
tory and most economical "B" bat- 
tery ever developed. All loud- speak- 
er sets require Heavy -Duty batteries 
-and the Layerbilt has proved 
itself absolutely the best of them all. 

If you are now using the smaller, 
Light -Duty batteries, the Eveready 
Layerbilts will give you twice the ser- 
vice though they do not cost anything 
like twice as much. If you are already 
using Heavy -Duties, the Layerbilt, the 
longest lasting Heavy -Duty ever built, 
will run your set at least 25 % longer, 
and again you will save money. 
Unless Eveready Layerbilts now are 

connected to your set, you spend more 
on "B" batteries than you should, and 
you can have no idea how good a "B" 
battery can be. The Layerbilt holds a 
surprise in store for you. 

Eveready Layerbilt's unequaled ser- 
vice is due to its unique construction. 
All other dry cell "B" batteries are 
made of cylindrical cells, with many 
soldered connections, and a great deal 
of space is wasted between the cells. 
The Layerbilt is built up of layers of 
flat current -producing elements, that 
make connection with each other auto- 
matically, and that fill all available 
space inside the battery case. It is every 
inch a battery. In it you get more active 
materials than in any other battery and 
the Layerbilt construction makes those 
materials much more efficient current 
producers. 

Those are the convincing reasons why 

the Eveready Layerbilt has proved itself 
the longest lasting, most economical and 
reliable "B" battery ever built. 

Just remember this about "B" bat- 
teries- Heavy -Duty batteries are more 
economical than the smaller Light - 
Duty batteries on all loud- speaker sets, 
and the patented exclusive Eveready 
Layerbilt No. 486 is the most economi- 
cal of all. 

Manufactured and guaranteed by 

NATIONAL CARBON CO., INc. 
New York San Francisco 

Canadian National Carbon Co., Limited 
Toronto, Ontario 

Tuesday night is Eveready Hour Night -9 P. M.. 
Eastern Standard Time, through the following stations: 

wEAF -New York wrnnr- Cleveland 
wpm-Providence ww.T- Dctroit 
wEEI- Boston 
wrac- Worcester 
war- Philadelphia 
wcx- Buffalo 
wcAE- Pittsburgh 
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wccofSt. Paul 
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xsn -St. Louis 
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¿asy$L 
with the E-Z 

Now you can have radio entertainment in any 
room, porch or lawn without disturbing your set! 
The E -Z Extension Connector hooks up to your 
set easily and quickly, enabling you to carry the 
loud speaker anywhere. Exclusive tension slot 
construction assures positive contact. 

Connector only - 35c 
with 20 ft. cord -$1.25 with 35 ft. cord -$1.75 

" 25 ft. cord- 1.50 " 50 ft. cord- 2.00 

Raytheon Block Condensers 
Guaranteed 1000volt 
breakdown test. 
Finest materials and 
special impregnating 
compounds em- 
bodied in Polymet 
Block Condensers 
assure the lasting 
success of your con- 
struction job. Specify 
PolymetCondensersl 

POLYMET 
ncr, ..Pt , .oi a 

CA P. 14. M% (j 

Type 1000.14 M(d. tapped 
at 1, 1, 2, 2, 8 . . . $9.50 
Type 1001- .1 -C -.1 M %d. . . 2.00 

Poly Claro -Plug 
Every set deserves one -turns old set Into new - improves tone - broadens the range- elimi- 
nates scrapes, rasps, hissing. Reduces static. 

Over 125 manufacturers of receivers and 
power units use Polymet Products. THEY 
KNOW. Follow their lead -specify 
Polymet Products for best results. At all 
good dealers everywhere or send direct. 
Send for illustrated descriptions of all 
products. FREE on request. 

Polymet Manufacturing Corporation 
599 B Broadway . New York City 

"World's Largest Manufacturers of Radio Essentials" 

POLYMET 
PRODUCTS 
ummimmmmmmiiiumummuiiiiim 
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Antenna Power Dissipation 

DISTRIBUTION OF ENERGY 

THE power supplied by an oscillator to a trans- 
mitting antenna, is dissipated in three ways: 

First, in the form of radiation; second, in the form 
of heat due to resistance of the wires in the circuit; 
third, in the form of heat due to dielectric absorp- 
tion. 

Only the first of these factors represents a useful 
dissipation. This radiation is the power which 
travels out from the antenna in the form of electro- 
magnetic waves (as signals). Curve A in the accom- 
panying drawing shows how the radiated power 
varies with the wavelength, it being [proportional 
to the square of the antenna current, and inversely 
proportional to the square of the wavelength. 

Curve B represents the power used up in the re- 
sistance of the wires. This is a straight line and 
does not vary with the wavelength. In actual 
practice, the eddy current loss and skin effect might 
be slightly greater at the lower wavelengths, but 
the variation is so small that it may be neglected. 

Curve C illustrates the variation with wavelength 
of the power absorbed in the dielectric, and, since 
this absorption is proportional to wavelength, the 
curve is a straight line. This loss is due to trees, 
buildings, masts, or other objects in the vicinity of 
the antenna which absorb power. 

Curve D represents the total power in the an- 
tenna, and is equal to the sum of the three separate 
curves. In taking curves such as this on an an- 
tenna, it is quite possible to obtain humps at certain 
wavelengths. This generally indicates the presence 
of some circuit in the vicinity of the antenna with a 
natural period of oscillation at that wavelength. 

o a 

WAVELENGTH 
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Line Power -Supply Devices 
CALCULATION OF RESISTANCE VALUES 

IN ORDER to obtain four output voltages from a 
line power- supply device we will place four resis- 

tances, Ri, Ri, Ri, R4, in series across the total 
output of the device. One end of Ri will connect 
to the negative B and one end of R4 will connect 
to the maximum voltage terminal of the device. 

The positive voltage tap, E, for the detector 
(221 or 45 volts) will be taken off between Ri and 
Ri. The voltage, El (generally 90 volts), for an 
r.f. amplifier, will be taken off between Ri and R. 
Voltage E3, with a value of, say, 135 volts, will be 
obtained from a tap connected between Ra and R4. 
E4 is the maximum voltage of the unit. 

In order to calculate these resistance values, we 
must assume that a certain amount of current flows 
through the resistance Ri. An average value that 
can be assumed is 5 milliamperes, or 0.005 amperes. 
If we assume this current to flow through RI, and 
that we desire 22} volts for the detector, then 
Ri = 22.5 _ 0.005 = 4500 ohms. If the voltage 
required is to be 45, then Ri = 45 _ 0.005 = 9000 
ohms. 

The voltage across Ri is 90 - 221 = 67f, and 
as the detector plate current at 221 volts is usually 
about 0.0005 amperes, this current, plus the 0.005 
amperes loss current, flows in Rz, hence Rz = 
67.5 _ 0.0055 = 12,300 ohms approximately. In 
the case of 45 volts on the detector, the Rz voltage 
would be 45 (90 - 45) but the detector plate current 
at 45 volts is now about 0.001 amperes, hence 
R2 = 45 - 0.006 = 7500 ohms. 
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To determine the current in Ra, we must know 
the plate current taken by all the tubes operating 
at 90 volts. Assuming there are two r.f. tubes 
(uv- 201 -A) only, the current taken by each when 
biased at 4.5 volts is 0.002, or 0.004 for both. The 
voltage across Ri is 135 - 90 = 45, and the current 
flowing in Ri is 0.005 + 0.0005 -- 0.004 (for a 
detector plate voltage of 221), therefore Ra = 45 

0.0095 = 4750 ohms approximately. In the 
case of 45 volts on the detector plate, with 0.001 
amperes flowing, we have Ri = 45 T 0.01 = 
4500 ohms. 

The current in R4 is the sum of all the currents 
plus the current in the plate of the first audio tube 
(Atv- 201 -A). The plate current in an uv -201 -A at 
135 volts with 9 volts negative bias is 0.0025 amperes 
and, in the case of 221 volts detector, the total cur- 
rent in R4 is 0.0005 + 0 005 + 0.004 + 0.0025 or 0.012 
total. The voltage across R4 is 400 - 135 = 265. 
Hence, R4 = 265 ± 0.012 = 22,000 ohms approxi- 
mately. 

CASE 1. 
1 uv -201 -A Detector, 221 volts. 
2 uv -201 -A R. F. 50 volts, Neg. bias 41. 
1 uv -201 -A A. F. 135 volts, Neg. bias 9. 
1 ux -210 A. F. 400 volts, Neg. bias 30. 

Rt = 4500, Rz = 12,300, Ri = 47E0, R4 = 22,000 

CASE 2. 
Same as above except 45 -Volt Detector. 

Ri = 9000, R2 = 7500, Ri = 4500, R4 = 21,200 

No. 64 RADIO BROADCAST Laboratory Information Sheet January, 1927 

The Gang Condenser 

CORRECT CONNECTIONS 

SINCE the appearance on the market of gang 
condensers, that is, condensers having a corn - 

mon shaft and working in unison, many readers 
have requested information as to how they should 
be connected. The difficulty in connecting them 
usually arises from the fact that all of the rotor 
plates are connected together, thus making it im- 
possible to get a positive return lead for the detector 
tube, while the radio frequency tubes of necessity 
must be negatively baised. 

By looking at the diagram, it will be noticed that 
the filament return of the detector tube coil does 
not connect to the variable condenser but to the 
positive filament lead. A path for the radio fre- 
quency current is provided through the bypass 
condenser, as shown, to the tuning condenser. An 
alternative way of connecting is to allow the coil 
to be connected to the condenser, making the grid 
positive by connecting the grid leak directly be- 
tween the grid of the tube and the positive fila- 
ment. The grid condenser prevents the short cir- 
cuiting of the batteries. 

When a gang condenser is used, the coils must be 
carefully matched in order to minimize any inequal- 
ities between them. In spite of careful matching, 

there are bound to be some discrepancies, and it is 
frequently necessary to use a separate conden- 
ser in the antenna circuit, as outlined in Labor- 
atory Sheet No. 33. Some gang condensers are 
provided with small condensers in parallel with the 
main condensers, which may be used to bring each 
circuit into exact resonance. 
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YOU CAN BUILD THE NIW SHIELDED H I -Q 

The Hammarlund- Roberts 
Board of Engineers 

The Hammarlund- Roberts Hi -Q 
Receiver is the joint creation of ten 
leading engineers. A wealth of ex- 
perience plus highest reputation for 
quality parts guarantee unexcelled 
performance. 
Reniamin Electric Mfg. Co. MartínCopeland Co. 
Carter Radio Company Radial) Company (Ampente) 
Durham Resistors Samson Electric Co. 
Eby Manufacturing Co. Sangamo Electric Co. 
Rammarlund Mfg. Company Westinghouse Micarla 

------------ ---------- 
Automatic Variable Coupling 

A wonderful new feature. Same 
control operates both tuning con- 
denser and primary coil coupling. 
This gives maximum and equal am- 
plification and selectivity over en- 
tire tuning range. 

"How to Build It" Book 
Written by the Hammarlund Rob- 
erts Board of Engineers in very 
simple A B C language. Every de- 
tail described, numbered and dia- 
grammed so that you can easily un- 
derstand it. Send 25¢ for your copy. 

The Hi -Q Foundation Set 
The Key to this wonderful receiver. 
Includes drilled and engraved panel, 
and sub panel and all the essentials 
required to start building. Price 
$10.50. 

V1w57000/Jrn?e a 
You Can Do It Too 

LAST year 57,453 radio lovers had the fun of building 
the Hammarlund- Roberts Receiver at home -a won- 

derful tribute to the genius of America's ten leading en- 
gineers who designed this remarkable instrument. 

The new Hi -Q Receiver is even more wonderful than our set of last 
year. A study of its modern features will disclose simple dual tun- 
ing, Complete Shielding, Automatic Variable Coupling, high detec- 
tion efficiency, high power output and utter absence of oscillation. 

An inspection of any home -built Hi -Q Receiver will prove that here 
for the first time 5 tubes equal 8. Actual test will prove a sensitivity 
equal to that of expensive "Supers." Reception is startling both in 
distance and power; volume is full and all signals have those rich, 
undistorted tones which fall like a caress on the most sensitive ear. 

Save $50 'to $100-`Build it Yoursel f 
When over 57,000 novices have built successful Hammarlund - 
Roberts Receivers, you can build one, too. Send 25c for the "How 
to Build It" Book or get a copy from your dealer. Follow the 
simple directions, solder a few connections and in a few hours you, 
too, will have the satisfaction of having built one of the world's finest 
receivers at half the price of factory -made sets not nearly so good. 

frryammarlupd R BO 

*High ratio of reactance to resistance. High ratio -Great Selectivity -Long Signals 

HAMMARLUND- ROBERTS, Inc., 1182 -A Broadway, New York 
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ASK .. ANY .. RADIO . . ENGINEER 

The 
Crowning Adventure 

of Burgess Radio Batteries 
They Flew Over the North 

Pole with Byrd 

O N May 9, history was made 
. . American history . . . 

World history... undying history. 
Lieut. Commander Byrd, in his 

fearless i 5oo -mile flight across the 
top of the world, adds another 
thrilling triumph to the long,proud 
list of American achievements. 

Radio went along, for radio has 
become vital to the lives and 
success of explorers and adven- 
turers. Burgess Batteries went 
along, sharing the fate -sharing 
the hardships and the glory of 
Commander Byrd, the Detroit 
Arctic Expedition, and Capt. 
Donald MacMillan. 

It is eminently significant that in these 
glorious triumphs of American courage and 
American equipment where the test of men 
and their tools was the test of the survival of 
the fittest, that the standard products of the 
Burgess Battery Company were selected, 
used and "carried on" under extreme and 
unprecedented conditions. 

BURGESS BATTERY COMPANY 
GENERAL SALES OFFICES: CHICAGO 

Canadian Factories and Offices: 
Niagara Falls and Winnipeg 

BURGESS 
RADIO BATTERIES 

"Now, I HAVE FOUND v o 

A Department for the Exchange of Ideas and Sugges- 
tions of Value to the Radio Constructor and Operator 

ONTRIBUTIONS to this department are welcome and those used will be 
paid for at the usual rates, that is, front two to ten dollars each. Manu- 

scripts intended for this department should not exceed about three hundred words 
in length, and should be typewritten. Little consideration can be given to 
manuscripts not typewritten. Envelopes should be addressed to this depart- 

ment, RADIO BROADCAST, Garden City, New York. 

FILTER SYSTEM FOR CONE SPEAKER 

IHAVE been reading with much interest, the 
various ways of revamping Western Elec- 
tric cone speakers. I have seen several 

articles in RADIO BROADCAST and quite a number 
of methods have been described in other maga- 
zines, but none have worked satisfactorily for me. 

The Western Electric cone and RCA cone are 
somewhat alike, being made under the same 
patents and having the same mechanism. I 

borrowed an RCA impedance transformer, such 
as is used in a model loo loud speaker, and put it 
in a Western Electric cone, and the results were 
wonderful. 

The way to build this transformer is very sim- 
ple and cheap. Make an iron core with hay- 
wire, the size of a lead pencil, and cut the core 
22 inches long. Wind on this core a coil é inches 
in diameter, using No. 3o silk enameled wire. 
Connect this coil in series with the speaker and 
put a Dubilier condenser, capacity o.ol mfd., 
across the speaker terminals, and one condenser 
of the same capacity 
across the input to 
the speaker. 

The diagram Fig. 1, 

shows clearly the 
method of wiring. 
This device, 1 have 
found, will match a 
Western Electric cone 
speaker perfectly, with 
an UX -I20 tube, and 
give very good results 
with other tubes. 

The device is used 
by the Radio Corpo- 
ration in all Model 
loo speakers, and if properly made, will repro- 
duce low and high notes perfectly with plenty of 
volume. 

W. C. GRASEL, 
St. Louis, Missouri. 

or not. A shorted condenser will give no spark 
after the potential has been removed. A de- 
fective condenser may sometimes be repaired by 
connecting the terminals to a storage battery and 
allowing enough current to flow so that the short 
is burned out. 

K. BLAINE, 
Brooklyn, New York. 

PLATE CURRENT BURNS OUT TUBES 

SEVERAL users of Browning -Drake re- 
ceivers have reported that they are unable 
to make the 199 tube in the radio frequency 

stage last more than a few days before burning 
out. In a test run on one of them, the writer 
found that four tubes lasted a total of nine days, 
although a careful check -up showed that the 
tube was getting proper filament voltage and 
that there was no leakage through the neutraliz- 
ing condenser. 

The trouble was found to lie not in the set, 
but in the diagram from which it was wired. 

This particular blue 
print (and a survey 
shows that many like 
it are in circulation) 
has the r.f. tube work- 
ing on the same B volt - 

o---0- age as the first audio 
tubes, which usually is 
90 volts, or even more. 
Since the 199 is not 
biased with C battery, 
it is, therefore, being 
seriously overloaded. 

To Receiver 

^ 

0.01 Mfd.- - - - T`` o 

Iron Cores 

To Cone 

FIG 

TESTING FIXED CONDENSERS 

TH E testing of small fixed condensers can 
best be accomplished by connecting an 
ordinary six -volt battery across them. If 

there is a "short" in the condenser, a good spark 
will be obtained whenever the connections are 
completed to the two terminals of the battery. 
The use of ear phones in series with a small bat- 
tery for testing by the clicks heard is more or less 
deceptive unless the operator is thoroughly fa- 
miliar with this type of testing. There is a 
distinct click, due to the discharge of the con- 
denser, when there is no short present, which 
may easily be taken to indicate a short. In 
testing the larger sized fixed condensers, from 
o 5 microfarad up, the best method for testing 
is to apply about go volts to the terminals. 
Then take the connections off and short the ter- 
minals with a screw driver or short piece of wire. 
A good strong spark indicates that the condenser 
is O. K. I f the charge leaks off very rapidly 
after the battery voltage is removed, it indicates 
that there is a leak present whether it shows up 

Outside 
Dimensions' 
of completed 
Choke Coil 

Inspection of the 
burned -out tubes 
showed that in every 

case the filament parted right at its base. 
It then became apparent that the plate cur- 
rent, which is added to the filament current 
on the side of the filament to which the B 

negative is connected, overloaded the filament 
and caused the trouble. The addition of, say, 
12 milliamperes to the filament circuit of a large 
tube, makes little difference. In the case of the 
199, with a normal filament current of Go milli- 
amperes, it represents a 20 per cent. overload. 

That this diagnosis is correct is attested by 
operation of the set in question for several 
months without trouble after the voltage on the 
radio frequency tube was lowered. 

In existing sets, to save adding binding posts, 
it is advisable to connect the r.f. tube plate 
circuit to the detector B tap and then run this, 
feeding both detector and r.f. tube, at 40 to 5o 
volts. Nodrop in volume is experienced, changes 
are easily made, and neutralization is simple. 

R. P. \BORDEN, 
Cleveland, Ohio. 

GETTING THE MOST FROM YOUR MILLI.IMMETER 

ADIRECT- current milliammeter is a very 
desirable instrument to have about the 
home laboratory. It may be used for 

checking resistance units, testing tubes, adjusting 
the grid bias of an amplifier, testing battery elim- 
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Which do you want 
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or Music? 
WHEN you have read this advertisement 

you will realize that an important forward 
stride has been made in radio reproduction and you 
will be glad to have learned that, no matter what 
kind, make or age of set you have, you can now con- 
vert it in a few minutes time and at small expense 
into the most perfect reproduction known to radio. 
In test after test under all conditions, before labora- 
tory experts, set manufacturers, broadcasting artists 
of national fame, musical critics, and in test by the 

radio public itself, the new Truphonic 
amplifying principle has definitely proved 
itself to be superior to all other methods 
of reproduction- barring none. And the 
Truphonic furthermore has the unique 
feature that it can be instantly attached 
to any set. 

What the Truphonic is 

The Truphonic is simply this: A compact instru- 
ment containing three stages of Truphonic coupling 
and an output unit to protect the loudspeaker from 
the powerful Truphonic output. A 6 foot battery cord 
contains all wires to the "A" and "B" batteries (in- 
cluding wires for "C" battery and additional "B" bat- 
tery if power tube is used). A single wire with clip at- 
tached slips over the plate prong of the detector tube 
which is then reinserted in the socket of the set. It is 
as simple as ABC and can be attached by anyone in 
less than 5 minutes without any knowledge of radio. 

Used in commercial sets 
Although Truphonic amplification has been on the 

market only a short time it is now used in the sets of 
22 radio manufacturers. Unfortunately it was not 
perfected in time for general use by manufacturers 
of large production this year. Next year the trend 
will be toward Truphonic amplification. 

But if you want the most beautiful reproduction 
of music and speech in your home right now, get the 
Truphonic at your dealer's, attach it, and know that 
you have the finest reproduction obtainable -no 
matter how much you can afford to pay. 

If your dealer has not stocked the Truphonic we 
will send you one C. O. D. on 5 -day money back trial. 
No Truphonic sent unless you give your dealer's 
name and address. 

11111. 

ALDEN MANUFACTURING COMPANY 
Dept. B -21 Springfield, Mass. 

TRUPHONIIC 
Reg. U. S. Pat. Off. 

s20 
Ready to 
Attach 

Power 
Amplifier 

Your 
loudspeaker 

Your set Truphonic 
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_ -= SUPER-EM/SS/ON 

DAMN 1E 
are the most perfectly 

balanced tubes produced 

X 200 A 

Super- Sensitive 
Power Detector 

Other Types 
201 A 5 volt detector -amplifier 

X 112 5 

199 3 

X i203 
I2 IZ 

st 

tt 

tt 

St 

power amplifier 

detector -amplifier 

power amplifier 

detector -amplifier 

and 

SPEED 
FULL WAVE 

GAS FILLED 

RECTIFIER 
FOR USE IN STANDARD "B" 

BATTERY ELIM INATORS 

A FEW FRANCIIISES 
STILL OPEN FOR FIRST 

CLASS DIS'T'RIBUTORS 

Cable 
Supply Company 

INC. 
Execu ( i te Offices 

31 Union Square 
New York 

inators, shooting trouble, and so on. Since the 
field of application of the milliammeter is so 
large, several different ranges are desirable. 
Manufacturers supply voltmeters with high and 
low ranges, but multi -range milliammeters are 
not available, and the demands upon one's 
purse usually preclude the luxury of several 
meters. 

In electrical laboratories where large currents 
are often measured, ammeters of low current - 
carrying capacity are adapted to this purpose by 
means of an "external shunt." This is nothing 
more than a resistance unit of such a value as to 
bypass a known portion of the current around the 
meter. This practice may be conveniently 
adopted by the home experimenter in making 
external multipliers for his milliammeter. As 
an example, suppose a current estimated at about 
5o milliamperes is about to be measured with 
a o -io mil. meter. If the meter resistance is 4 
ohms, a shunt resistance of t ohm connected 
across its terminals will cause the current to 
divide inversely proportional to the resistances, 
4o mils. going through the shunt, and to mils. 
going through the meter and registering on the 
scale as such. The meter with its shunt is then 
said to have a scale factor of 5, since the reading 
must be multiplied by 5 to obtain the value 
of the total current flowing. 

Scale multipliers are easily made without the 
necessity of measuring either their own resistance 
or that of the milliammeter. Connect the meter 
in series with any high resistance unit and suffi- 
cient B battery voltage to give about a full scale 
deflection of the needle. A No. to Bradleyohm 

--"Bus wire lugs-- _____ 

Solder 

FIG. 2 

Séaling 
-- wax 

is ideal for this purpose, as it may be adjusted to 
give exactly full -scale deflection. The resistance 
wire to be shunted across the meter may be ob- 
tained from an old rheostat, preferably of 30- 
ohm size. The "dime store" variety is satis- 
factory. After removing the winding from the 
frame, cut off about two dozen turns from the 
end, including the strip. When this wire is 
connected across the two terminals of the meter, 
less deflection of the needle will be noted. The 
length of the resistance wire should be gradually 
reduced until the needle shows the desired frac- 
tion of the original reading, as one -half, or one - 
fifth, etc. For these trials the ends of the wire 
should be well tinned as for soldering; if this is 
not done until last, the final reading will be 
spoiled. I t is best to solder the terminal lugs in 
place just before the correct length is reached; 
further reduction may then be accurately ac- 
complished by carefully tinning a small portion 
of the wire at a time. 

This should be accurately done, as any error 
here will multiply as the scale factor increases. 
Factors of io or more are hardly practicable; in 
such cases it is better to take the meter with its 
shunt to a neighboring transmitting amateur, 
who will gladly check it against his high -range 
meter. 

The unit may be made rigid by coating it with 
sealing wax, as shown in the diagram, Fig. 2. 
Place it in position on the meter terminals and, 
with the aid of a small alcohol blow torch, work 
the melted wax around it. The scale factor 
may then he marked on the wax. I n using, the 
meter reading should be multiplied by this 
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factor to obtain the value of the total measured 
current. 

HOMER S. DAVIS, 
Memphis, Tennessee. 

A HANDY REFERENCE BOOK 

THOSE who have been subscribers to RADIO 
BROADCAST from the first issue have by 
this time acquired a rather large fund of 

useful information. l t is a great aid to the 
experimenter if he has this information instantly 
available. The Reference Book described here, 
will eliminate the necessity of looking through 
perhaps a dozen volumes for some elusive 
article. 

With a razor blade, cut the "Contents" page 
from each volume. Though RADIO BROADCAST 

-Clamp 

Twelve Contents" 
pages 

Glue Binding strip 

FIG. 3 

has been issued in various sizes, it will be found 
that each "Contents" page can be cut to about 
seven by nine and one -half inches without de- 
stroying the table desired. All the sheets should 
be cut to this size. Take the sheets of the first 
twelve issues and lay the last of these on a table, 
face up. Apply glue to a strip one half inch wide 
up the left edge. Then lay the second last sheet 
on this, and apply glue as before. Do this with 
the ten remaining sheets. Then bind the folios 
with heavy paper, as shown in Fig. 3, and clamp 
the booklet in a vise till the glue hardens. Then 
remove it and drill two holes through the bound 
edge as shown in Fig. 4. 

When folios for each year have been built up in 
this manner, place them one on top of the other 
and trim them with a razor blade to a uniform 
size. Make a cover of black oilcloth, faced with 
cardboard, and cut holes in it corresponding to 
those through the bound edges of the folios. 
(See Fig. 4.) 

Assemble the book as shown, by means of 

Eit Terminal Nut 

Black oilcloth coves 

-Cardboard backing 

-Crease backing here 

1- Brass bolt 

FIG. 4 

brass bolts and battery terminals. This method 
of assembly permits the addition of folios from 
time to time, but eliminates the possibility of 
tearing the sheets from the book. 

RONALD W. KLINCK, 
Vancouver, British Columbia. 
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Parts and A 
have a a orator Y Background 

of more than a decade 

FOR more than a decade the General Radio Company 
has been manufacturing radio laboratory instru- 

ments and parts -the outstanding feature of which is 
PRECISION. These instruments have been supplied 
in ever increasing quantities to many well known radio 
laboratories of the country, including the General Elec- 
tric Company, Westinghouse Electric Manufacturing 
Company, Bell Telephone Laboratories, Bureau of 
Standards, U. S. Navy, U. S. Signal Corps, as well as 
the leading engineering colleges. 

Today, General Radio precision instruments are stand- 
ard equipment in nearly all the radio laboratories 
throughout this, and many foreign countries. 

Through the merits of design, performance, and price, 
General Radio instruments for the scientist or set -builder 
are universally recognized as the Standards of Quality. 

SINCE the early days of radio, amateur operators 
and set -builders have looked upon the General 

Radio Company as a time -tried producer of de- 
pendable apparatus. 

The conservative buyer of radio parts looks first 
to the reputation of the manufacturer. He knows 
from his own experience and those of others whether 
this reputation warrants his confidence. It is this 
self -same confidence upon which the popular pref- 
erence for General Radio parts and accessories is 
based. 

In building a radio receiver, remember that its 
performance depends primarily upon two things; an 
efficient circuit and the use of good parts. 

Wherever you find a popular circuit you will in- 
variably find General Radio parts. 

Ask your dealer or write for our latest parts 
bulletin No. 926. 

GENERAL RADIO CO. 
Cambridge Massachusetts 
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PREEMINENT among fine 
radio receiving units is the 
Nathaniel B'áldwin line. 

PREEMINENT in this line 
of units is Nathaniel Baldwin's 
latest triumph -now available 
in 

THE 
BALDWIN "99" 
LOUD SPEAKER 

$28.50 LIST 

01111% 
NpN 

\ 

Attached to any receiver 
whether a three tube set em- 
ploying forty volts or a ten tube 
set employing four hundred 
volts. It will correctly and 
euphoniously render all tones 
-low or high -to the utmost 
pleasure and satisfaction of the 
trained or untrained musical 
ear. 

ORDER TODAY 

DEALERS 
AND 

JOBBERS 
Can secure detailed in- 

formation regarding 
territory and distribution 
available by writing to- 

day. 

J. W. and W. L. WOOLF 
Eastern Distributors, Exporters for 

NATHANIEL BALDWIN, Inc. 
227 Fulton St., New York City 

Tel. Cortlandt 65-19 

B SUPPLY DEVICE RELAY 

UPON installing a B supply device in my 
home it was most convenient to place it 
in the basement where the wet B bat- 

teries had formerly been. This necessitated 
either going into the basement to turn the 
unit on and off or installing a switch for the 
I io -volt current near the set. 

I went both of these alternatives one better 

To Set 

¡ Armature 
b 

FIG. 5 

To 110 V. A.C. Supply 

B 

Line supply 
unit 

by constructing from an old automobile reverse 
current generator relay an automatic switch for 
the supply unit. Now all I have to do is to pull 
the A- battery switch on the set and the B supply 
device cuts in with no further attention. 

The sketch, Fig. 5, shows the schematic wiring. 
The core was stripped of both its original series 
and shunt windings and was rewound with No. 
18 d.c.c. (the number of turns will be governed 
by the number of tubes and current consumed 
by the set). I used about 3o turns for a set 
pulling 2 amps. The armature was insulated 
from the frame with sheet mica. There is prac- 
tically no arc at the points, and no condenser is 
needed. 

orni 

Corner of 
ventilating I ' 

shaft W 

H. N. STREIT, 
Boone, Iowa. 

vent Pipe 

FIG. 6 

ANTENNA MAST INSTALLATION 

HAVING occasion recently to install a 
15 -foot antenna mast on the flat roof 
of an apartment building, I devised a 

method of securing the mast without having to 
fasten the lower end with screws. The roof was 
the usual combination of tar and gravel, and, as 
it was impossible to fasten the mast to a chimney 
or other projection from the surface of the roof, 
I finally decided to guy the mast both top and 
bottom. After getting the mast in position and 
securing the guy wires from the top, 1 simply ran 
additional guy wires from the lower end of the 
pole to such points as I could find, three in all, 
thereby securing both ends of the pole and mak- 
ing it impossible for it to work loose in a high 
wind. The sketch, Fig. 6, illustrates the method 
used. The pole (in this case 1 inch iron pipe 
was used) should be screwed to a wooden block 
about 8 inches or to inches square, so that its 
end will not wear a hole in the tar of the roof. 

W. T. NI ITHOFF, 
Detroit, Michigan. 
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KEEPING RADIO FREQUENCY CURRENTS FROM 

THE AUDIO CIRCUIT 

THE statement is often made that the prim- 
ary of a good audio transformer has such a 
high impedance to radio frequency cur- 

rents that they must use the bypass condenser 
or be blocked. It is the writer's experience, 
however, that a healthy radio frequency impulse 
can somehow get through such a rough passage 
and cause distortion. 

The author has hit on the scheme, not of try- 
ing to choke off these impulses, but of balancing 
them out. From Fig. 7 it is apparent that there 
are present in the audio transformer intentional 
or parasitic capacities, Cp across the primary, 
Cs across the secondary, and Cc between the 
primary and secondary. The transformer is 
drawn in the usual fashion to call attention to the 
fact that one end of the primary is nearer the 

FIG. 7 

filament end of the secondary than the grid end- 
In a good transformer, the secondary capacity 
is kept small but, compared with the inter -coil 
capacity, it is larger. 

Fig. 8 shows how, by the addition of a plate - 
grid capacity Cn, a balanced or Wheatstone 
Bridge effect is obtained. The value of this con- 
denser must be found by trial and is not very large. 
The author found one of 0.0002 mfd. was best 
with an Amertran De Luxe. Remember, if you 
have two condensers of say o.000t and 0.00025 
mfd., that in series they have a value of o.00007 
mfd. and in parallel a value of 0.00035 mfd., 
so that two condensers make four values avail- 
able for trial. Connect the end of a condenser 
to the grid of the first audio tube and listen with 
the wire to the other end of the condenser alter- 
nately on and off the "P" terminal of the first 
transformer. It will no doubt be noticed that 
quality is unmistakably improved. 

H. D. HATCH, 
Boston, Massachusetts. 

8+ 

G 

FIG. 8 
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Mass Production 
methods and tremendous purchasing power 
brought to Amrad and applied to build- 
ing Neutrodynes a year ago by Powel 

Crosley, Jr. make available to the Public 
a 5 tube Neutrodyne at 660 

In this 5 tube battery type Neutrodyne at 
$6o great engineering skill is manifest in the 
splendid performance of the set. Cabinet and 
trimmings are all any purchaser could ask - 
beautifully finished and appointed. Recessed 
dials behind windows and delicately adjusted 
vernier controls are distinctive features. 

Cone Table 
fcr table models S- 
522 and AC -5 with 
Crosley Musicone 
built in Ample 
room for batteries 
or power unit. . $32. 

and a operated socket erated Neutrodyne at 15 0 P 
This is Amrad's crowning achievement. A power unit, 
using current direct from your light socket on wall or from 
table lamp furnishes A, B and C current direct to the 5 tube 
Neutrodyne pictured at the right. This power unit is 
pictured directly behind the set. 

No batteries -nothing to charge. An entirely new develop- 
ment in power supply. Amazing Mershon Condensers 
contribute to its great efficiency and compactness. TESTED 
BY CONSTANT USE IN HOMES FOR OVER A 
YEAR. Price of receiver $65. Price of power unit separ- 
ately $85. 

Add a Mershon Condenser to your 
B eliminator for Super -B Current supply 

.. . 
1111111i111111111111U1" NI 

ono Hiu.aoe. ws. 

30 M F D DUOTYPE 
Filtering out light socket current hum is 
but part of the job. Eliminators must have 
STORAGE capacity to prevent "chopping 
off "of loud or sustained notes. The Mershon 
Condenser acts as a reservoir and STORES 
energy for sudden heavy drains on plate 
current. Does the work of expensive storage 
battery electrically rather than chemically. 
B eliminator connected with this condenser 
gives the excellent tone reproduction of 
fresh B batteries. 

Mershon Electric 
Condenser 15 
mfdscapacity each 
half. 3o mfds total 
capacity. Type D- 
15-3o. Maximum 
rating 30o volts D. 
C. If punctured 
can be reformed 
and need not be 
thrown away. 

$ g Model AG5C 

Light Socket 
Operated 5 
tube console 

AMRAD CORPORATION 
Medford Hillside, Mass. Harold J. Power, Pres. 

Write Dept. 2 A 7 for Catalog. 

* Examined and approved by RADIO BROADCAST * 

A beautiful cabinet in two 
tone finish mahogany. 
Stands ao inches high 
Genuine Crosley Musicone 
built in. Equipped with 
5 tube battery type set 
$rxo -with lamp socket 
set and power unit $20o. 
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Can't 
tune cm 

out? 
TRY 

the antenna of your set, if you find 
a Micadon 601 in series with 

it hard to "tune out" nearby stations. 

The Micadon will have the same effect 
as "loose coupling," and the selectivity 
of your set will be greatly improved. 
Capacities from .0001 to .0005 mfd. 
may be used -you will find a full ex- 
planation in our 32 -page booklet, "Se- 
venteen Ways to Improve Your Set." 

Micadons, because of the patented 
principles of low -loss insulation and 
protection against variation in capac- 
ity which they embody, are a vital 
element in the improved reception of 
thousands of radio sets. The tone, 
the efficiency, and the satisfactory 
operation of your set depend on the 
quality of the fixed condensers used. 

If you want to be sure that your set 
will do all it was meant to do, be sure 
that the fixed condensers bear the 
name of Dubilier. 

Send 10c in stamps or coin for your copy of 
"Seventeen Ways to Improve Your Set." 

Dubilier 
CONDENSER AND RADIO CORPORATION 

4377 Bronx Blvd., New York, N. Y. 

TE E EST IN CURRENT RADIO 
PERIODICALS 

The Fifteenth Installment of a Useful Classified 
Survey of Material Appearing in the Radio Press 

By E. G. SHALKHAUSER 

How This Survey Can Help You 

HOW often have you looked for infornta'ion contained in some article which you recall having 
read months ago -the description of the Browning -Drake receiver, or the measurement of 

losses in inductance coils, for example? After looking through probably several issues of a dozen dif- 
ferent publications, you either give up or become interested in something altogether different. 

When data is wanted on some particular subject, a systematic file of subjects and titles becomes a 
real radio encyclopedia. Instead of having merely the title of an article given, which often is misleading, 
a summary of the contents gives all the information. These surveys cover the radio field as gleaned from 
material in to -day's periodicals. They will always serve as a future reference -guide to all who are 
interested in the science of radio, whether engineer, manufacturer, dealer, experimenter, or listener. 

To be of practical value and easily accessible, these surveys should either be pasted in a scrap book, or, 
better still, be pasted on individual cards and filed according to numbers, or alphabetically. In the 
;natter of classification of articles, the Bureau of Standards circular No. 138 has been followed. This 
may be obtained from the Government Printing Office, Washington, District of Columbia, for ten cents. 
In addition, each abstract has certain key -words placed at the upper right, which may be used for 
the purpose of filing articles alphabetically. 

With this series of surveys we hope to aid our readers and help them through many difficulties 
which they no doubt have often experienced. The writer is prepared to give information and refer- 
ences to articles previously surveyed upon receipt of a stamped and self -addressed envelope. 

Following is the series of headings, made up according to the Dewey Decimal System used in the 
Bureau of Standards circular No. 138: 

R000 RADIO COMMUNICATION IN GENERAL. 
Under this heading will appear all subject 

matter pertaining to laws, regulations, history, 
publications, etc., which deal with radio in a 
general way. 

Ri00 PRINCIPLES UNDERLYING RADIO COM- 
MUNICATION. 
Here will be given the phenomena of radio 

waves, their underlying theory of propagation, 
the principle of antenna and counterpoise, de- 
sign and characteristics of vacuum tubes and 
their behavior in circuits, types of circuits, trans- 
mitting and receiving apparatus and their prin- 
ciples of operation. 
R200 RADIO MEASUREMENTS AND STANDARDIZA- 

TION METHODS. 
The various known methods which have been 

used in measuring frequency, wavelength, reson- 
ance, capacity, inductance, resistance current, 
voltage, dielectric constants, and properties of 
materials, will be mentioned here. 

R3oo RADIO APPARATUS AND EQUIPMENT. 
A description of various types of antennas 

and their properties, the use of the electron tube 
in various types of receiving and transmitting 
sets, other methods of transmission of signals, 
various detecting devices used in reception, 
instruments and parts of circuits, come under 
this heading. 

R40o RADIO COMMUNICATION SYSTEMS. 
The spark, modulated wave and continuous 

wave systems in transmission, beat and other 
methods of reception, wired wireless, automatic 
printing, the buzzerphone and Fullerphone, will 
be given here. 
R5oo APPLICATIONS OF RADIO - 

To aviation, navigation, commerce, military, 
private and broadcasting, and the specific infor- 
mation under their headings, are referred to here. 
R600 RADIO STATIONS. 

The operation, equipment, and management 
of radio installations, both transmitting and re- 
ceiving, the testing, the rules and regulations 
concerning stations, the reports and bulletins 
issued, will follow under this heading. 
R7oo RADIO MANUFACTURING. 

Data relative to costs and contracts of radio 
equipment from raw material to finished product 
including factories, tools, equipment, manage- 
ment, sales and advertising, follow here. 
R800 NON -RADIO SUBJECTS. 

The matter of patents in general; the mathe- 
matics and physics, including chemistry, geology 
and geography; meters of various kinds; all 
information not strictly pertaining to radio 
but correlated to this subject, will be found 
under this heading. 
R9oo MISCELLANEOUS MATERIAL. 

A Key to Recent Radio Articles 

R800 (539). MOLECULAR PHYSICS. ATOAIS. 
Popular Radio. Oct., 1926. Pp. 517 -519. 

'Will Science Succeed in Releasing the Power of the 
Atom ?" T. F. Wall. 

Evidence concerning the nature of magnetism, based 
on some very startling experimental phenomena, leads the 
writer to believe that an actual disturbance of the electronic 
structure has been obtained by the application of intense 
magnetic fields. Some of this evidence is brought out in 
the two curves presented, which show the relation of B to 
11 for steel before and after having undergone an intense 
magnetizing process. 

R534. AGRICULTURE, APPLICATIONS OF FARMERS 
RADIO TO. AND RADIO. 

Popular Radio. Oct., 1926. Pp. 525 -ff. 
"Sets That Earn Incomes," H. R. Kibler. 

It is shown how the introduction of the radio receiver into 
rural communities has changed the habits and methods of 
farmers in many ways. They now market by radio, farm 
by radio, are entertained by radio, and conduct their busi- 
ness by radio. In the charts shown, which are the results 
of a nation -wide survey conducted by the National Farm 
Radio Council, many outstanding disclosures concerning 
the effects of radio on farm life and community are made. 

* Examined and approved by RADIO BROADCAST 

R343. ELECTRON -TUBE RECEIVING SETS. RECEIVER, 
Popular Radio. Oct., 1926. Pp. 511 -ff. LC -27. 

How to Build the New LC -27 Receiver," L. M. 
Cockaday. 

A new 5 -tube receiver, called the LC -27, is outlined. It is 
claimed to have all the ideal characteristics looked for in a 
modern set. These include splendid quality of reproduc- 
tion, simple tuning control, selectivity, shielding, and non - 
regeneration. Blue prints, photographs, a list of parts, 
and constructional details, are presented. 

R 113.1. FADING. FADING. 
Popular Radio. Oct., 1926. Pp. 531 -ff. 

"Why Signals Fade," Charles C. Bidwell. 
In the writer's opinion, the under surface of the Heaviside 

Laver is not a smooth surface. Through the recent studies 
of Breit, Hurlburt, and others in America, and of Appleton, 
Smith -Rose, and others in England, it has been shown that 
this lower surface is corrugated, or billowed, like waves on 
the sea, or like an irregular cloud layer in the sky. The 
author shows in this article how his experiments point to 
the same conclusions arrived at by the other scientists. 
Charts are presented indicating the variations of signal 
strength front stations RnKA and wcv at various longer 
periods of time. 
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See that Screw 41 

A screw- driver adjusts 
an X -L in crowded 
places 

X -L 
VARIO 

DENSER 
RESULTS 

in easier tuning, 
more distance, volume and 

clarity -greater stability. Indorsed 
by leading authorities. 
Model "N" A slight turn obtains 

correct tube oscillation on all tuned radio frequency cir- 
cuits. Neutrodyne, Roberts two tube Browning- Drake, 
McMurdo Silver's Knockout, etc. capacity range 1.8 to 
20 micro-micro farads. Price $1.00 
Model "G" With grid clips obtains the proper grid 
capacityon Cockaday circuits, filter and intermediate fre- 
quency tuning in heterodyne and positive grid bias in 
all sets. Capacity range. 
Model G- r- .0000z to .000r MFD 
Model G -5 -.cool to .0005 MFD 
Model G- to -.0003 to .00r MFD 

Price $1.50 
X -L Push Post. Push it down with 
your thumb, insert wire, remove pres- 
sure and wire is firmly held. Releases 
instantly. Price 15c. 
Push Post Panel permanently mark- 
ed in white on black rubber. In box in- 
cluding soldering lugs, raising bushings 
and screws for mounting, etc. Price$1.50 

!r 
© AM' 

U U U U 

X -L Radio Laboratories 2424 Lincoln Ave 
CHICAGO, ILL. 

. 

Atc t GROUND HOG 
POWER AND 

¿ UUUBLGJ DISTANCE 
l` 

Marvelous newly- invented ground gives incredibly im- 
proved reception. Doubles power and distance users say. 7L 

Reduces leakage. Stops jangling even in mid -summer. 
Results never before equalled. Satisfaction guaranteed 
or money back at once. Approved by Highest Radio au- 
thorities after exhaustive tests. Proven absolutely es- 
sential to clear, powerful distance reception. Draws and 
holds moisture indefinitely. Highly sensitive to radio 
energy. SENO NO MONEY -To introduce, we offer to those 
who act at once, regular $5.00 size for only $2 00. Send 
name today and pay $2.00 plus llc postage on delivery. 
Or send only $2. 00 with order and save postage. 
FREE -Full description of (around Hog_- 
and details of amazing special 
offer on request -write today. 

Yale Specialty Supply Co. 

133 W. 5th St. Kansas City ... _ - - 
Order your copy of Radio Broadcast from your 
news dealer or radio store. Make sure that he 
reserves a copy for you each month. If your 
favorite radio store does not stock the magazine 
write us giving name of radio dealer and address. 

AMSCO 
ME L ID 

G R I D GATE 
tS RESISTOR 

There's no thunder in these 
Metaloids -no crackle or noise 
of any kind. They're Quiet! 

The resistance element is col- 
loidal and smooth - not crys- 
talline, ragged and noisy. 

Adopted by leading set 
makers. They're perfect! 
Ask pour dealer or write for leaflet 

AMSCO PRODUCTS, INC. 
Broome and Lafayette Streets 

New York City 

SEND FOR THIS RADIO FOLDER 
Contains seven hookups for B- Eliminators 
published in a prominent radio magazine. 

Well -known B- Eliminator 
Manufacturers who use 

Bradleyohms 

Acme, All- American, 
American Bosch, 
Brown & Green, 
DeWitt-LaFrance, 
Farrand, Forest 
Unitron,Grigsby-Gru- 
now Hinds (Majestic), 
Kellogg, Philadelphia 
Storage Battery (Phil - 
co), Precision, Radio 
Receptor; R. A. Roth - 
ermel, London; Spar - 
tana, Valley, Willard, 
Wilson. 

6 

When You Build a B- Eliminator 
Use Bradleyohm-E for the Variable Resistors 
and Bradleyunit -A for the Fixed Resistors 

Bradleyohm-E 
For B- eliminator service requiring 
wide voltage control, Bradleyohm -E 
is essential. It is an oversize Bradley - 
ohmwith sufficientcapacitytohandle 
all normal B- eliminator require- 
ments. Be sure to ask for Bradley - 
ohm-E in the checkered carton. Your 
dealer can get them for you. 

C 
"1.1116* 

¡¡AVY..3-.. \ 
,,,y% 5Ó R ;, 

Bradleyunit-A 
This solid, molded, fixed resistor has 
no glass or hermetic sealing in its con- 
struction. It is a solid unit with 
silver - plated end caps and is not 
affected by temperature, moisture 
and age. By .11 means, use Bradley - 
unit-A when you need a fixed resistor. 

ALWAYS insist that Bradleyohm -E 
and Bradleyunit -A are included 

with your B- Eliminator kit, if you 
want to be assured of perfect voltage 
control. The leading manufacturers 
of B- Eliminators have long since 
adopted these Allen- Bradley variable 
and fixed resistors as standard equip- 
ment for their B- Eliminators. In fact, 
Bradleyohm -E is used almost as uni- 
versally as the Raytheon tube, itself. 

You cannot afford to risk the use of 
inferior substitutes for the scientifi- 
cally treated discs used in Bradley - 
ohm-E. This remarkable variable 
resistor handles the strenuous require- 
ments of B- Eliminator service without 
the slightest strain. Ask your dealer 
for Allen- Bradley Perfect Radio 
Devices, today. 

r 
MAIL THE HANDY COUPON 

Allen- Bradley Company 
278 Greenfield Avenue 
Milwaukee, Wisconsin 

Please send me, FREE, your radio folder 
with seven B- Eliminator hook -ups. 

Name 

Address 

- - - - --_,_-°-°-- 
* Examined and approved by RADIO BROADCAST * 
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Throw a switch 
and charge 

your batteries 
Nowadays, charging a battery with a Tungar has be- 

come as easy as turning on a light. Just throw a switch 
-and charge your batteries. That's all there is to it if 
you have a Tungar permanently installed. 

The batteries themselves may be placed in a cabinet, 
or down in the cellar. And, at night, when you sign off, 

all you have to do is throw a switch -to the right for 
"A" batteries, to the left for "B." It's no more bother 
than switching on a light. 

Tungar -a registered trademark -is found only 
on the genuine. Look for it on the name plate. 

GENE 

A permanent con- 
nection hook - up 
is fully Ilustrated 
in the instruction 
book accompany- 
ing each Tungar. 

Tungar causes no radio inter- 
ference. 
It cannot blow out Radio- 
trons. 
An overnight charge costs 
about a dime. 
Tungar is the original bulb 
charger. It is a G -E product 
developed in the Research 
Laboratories of General Elec- 
trie. 
The 2 or 5 ampere Tungars 
charge 2, 4 and 6 volt "A" 
batteries, 24 to 96 volt "B" 
batteries in series: and auto 
batteries, too. No extra at- 
tachments needed. 

East of the Rockies 
2 ampere Tungar, $18 
5 ampere Tungar, $28 
Trickle Charger, $12 

(60 cycles -110 volts) 

Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 

AI. ELECTRIC 
A Two Year Subscription Saves You Two Dollars 

It saves you the bother of renewing next year. 
It is the most economical way to subscribe. You simply write six dollars instead 

of four when sending your check or money order. Try it for two years. Form the habit ! 

RADIO BROADCAST Garden City, N. Y. 

AI`1S! F 
BUILD YOUR SETS RIGHT! 
flan now, before you go too far. 
to put the best insulating material 

into every part. I.0 A. Products of Insuline and 
Bakelite alone give you the high dielectric strength 

so necessary for full, clear reception. 
EVERY SET BUILDER SHOULD HAVE OUR 

NEW FREE BOOKLET, giving descriptions and prices 
of over 70 drilled and engraved panels for popular circuits; 
sub -panels; knobs; switches; aerial insulators, sockets, 

ere. From your dealer or write us 
direct for Free Booklet 13 -1. Don't 
take substitutes for genuine I.C.A. 
Products. 

Insulating Company of America, Inc. 
59 Warren St., New York City 

I.C.A. 

* 

AND 
PANELS 
INSULATING 
PARTS 

Examined and approved by RADIO BROADCAST 

R343. ELECTRON -TUBE RECEIVING SETS. RECEIVERS. 
Popular Radio. Oct., 1926. Pp. 528-ff. Bosch, Grebe, 

inside Information on New Radio Freed -Eisemann. 
Receivers," S. G. Taylor. 

The new Bosch "Amborola," the latest Grebe "Synchro- 
phase," and the new Freed -Eisemann "Boo" receivers are 
discussed in detail, with data being given on care, operation, 
and installation. 

R550. BROADCASTING. BROADCASTING, 
RADIO BROADCAST. Nov., 1926. Pp. 62 -ff. Technical 

"The Technical and Scientific Aspects of Aspects of. 
Broadcasting," R. Bown. 

An article reprinted from the new Encyclopeedia Brilan- 
uica explains the art of broadcast transmission and recep- 
tion under the following titles. 
I. Transmitting Systems. 5. Loud Speakers. 
2. Receiving Systems. 6. Power Supply. 
3. Forms of Antennas. 7. Interference. 
4. Tuning Circuits: 8. Fading. 

(a) Regenerative Sets, 9. Interconnection of 
(b) R. F. Amplifiers, Broadcasting Stations. 
(c) Super- Heterodynes. 

R329. SPECIAL TYPES OF ANTENNAS. ANTENNAS, 
QST. Oct , 1926. Pp. 16. Hert 

"The Length of the Hertz Antenna," G. Wm. Lang. 
In operating a Hertzian antenna the matter of length is 

usually a guess with most of the folks who put them up. 
In a table presented, nine different forms of antennas are 
listed, with measurements concerning wire length, fund- 
amental wavelength, etc. 

R114 STRAYS. AURORA, 
QST. Oct., 1926. Pp. 23 -24 EFFECTS. 

"Aurora and Its Effects Upon Radio Signals," W. 
M. Sutton. 

It is the writer's opinion, borne out by actual experience, 
that the Aurora Borealis has a decided effect on radio sig- 
nals of certain frequencies. The Aurora tends to lower the 
Heaviside Layer, thus reducing the skip -distance and often 
making nearby stations, which are often inaudible, easily 
heard. It is stated that strong Aurora kills signals on all 
waves from 35 meters (8566 kc.) up to 50o meters (600 kc.), 
that moderate Aurora materially changes the skipped dis- 
tance of 4o-meter (7406 kc.) signals, and that slight Aurora 
changes the skipped distance a little on the 40 -meter band 
and causes fading on medium -distance broadcast stations, 
but distant -station signals remain constant. 

R343. ELECTRON -TUnE RECEIVING SETS. RECEIVERS, 
QST. Oct , 1926 Pp 345 Short -Wave. 

"Short -Wave Tuner Kits, ' J M. Clayton. 
Three short -wave tuner kits, the Cross receiver, the REL 

tuner, and the Silver -Marshall, are shown. These are 
described and the method of construction pictured. 

R3443 and 343 TRANSMITTER AND "TRANSCEIVER," 
RECEIVER. 

- Portable. 
QST. Oct , 1926. Pp. 36-ff. 

"A Portable 'Transceiver, "' F. A. Gunther. 
The portable transmitter- receiver here analyzed and 

shown in diagram form, uses three ux -1 f9 tubes for re- 
ceiving and one ux -210 tube for transmitting. A dyna- 
motor is used to supply the plate input energy. 

R070. EDUCATION; TRAINING. EDUCATION, 
Radio. Oct , 1926 Pp. 16 -ff. Engineering. 

"Dollars from Radio Inventions," V. G. Mathison. 
In the writer's opinion, a thorough knowledge of the fun- 

damental laws of electricity, magnetism and chemistry are 
essential in order that one succeed as a radio research engin- 
eer or inventor. Most of the research in radio is being 
carried on behind closed doors at corporation laboratories, 
and are for monetary purposes solely l his biases the ge- 
nius of the inventor, who does not receive due reward for his 
invention. The opportunities, however, are present, pro- 
viding the "mental equipment" is first obtained. 

R343. 5. SUPER- HETERODYNE SETS. SUPER- HETERODYNE. 
Radio. Oct , 1926. Pp. 19-ff. 

"An Improved, Shielded Super -Heterodyne," H. W. 
Armstrong. 

An improvement, through the addition of one stage of 
tuned r.f. amplification and one stage of power tube a.f. 
amplification, to the 5o to 600 meter (5,996 -'co kc.) super- 
heterodyne, found in the August, 1925, Radio, is described. 
With separate shielding, plug -in coil arrangement, and loop 
reception, the best possible results are said to be obtainable. 

R230. INDUCTANCE, MEASUREMENT OF. INDUCTANCE. 
Radio. Oct , 1926 P. 22. 
A Kulmann inductance chart, showing how a single -layer 

solenoid of a given number of turns and size wire on a coil 
of given diameter will yield a definite inductance value, is 
pictured and explained. 

R134. DETECTOR ACTION. DETECTION. 
Radio. Oct., 1926. Pp. 32-34. 

"The Siamese Twins of Radio: Detection and Distor- 
tion," R. B. Thorpe. 

The principle of detection involves "distortion," for with- 
out distortion there would be no detection, the proof being 
evident from an analysis of the equation of the detector 
action in a radio circuit. A simple mathematical discussion 
of these principles found in detector action is presented, as 
also is the effect that good and poor modulated energy from 
the transmitter would have when passing through the de- 
tector tube 

R47o. WIRED RADIO. WIRED RADIO. 
Radio Nears. Oct., 1026. Pp. 324 -ff. 

"Wired Radio and Its Applications," M. L. Muhleman. 
The principle of "wired radio" consists in transmitting 

over the same two wires several radio frequency currents 
without any intermingling of these currents. The system, 
as tried in the East, from the transmitting as well as the 
receiving end. has shown that the problem can he carried 
out successfully. Several difficulties have been encoun- 
tered. One of these is to efficiently couple the carrier 
current lines and power lines used for transmission. An- 
other, the effect of variations in the line itself due to the 
great difference in current consumption during the 24 
hours. In the case of telephone and telegraph lines, these 
difficulties are not encountered to such a degree. 
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:b 278 Greenfield Avenue Milwaukee. _ it. _ 
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PERFECT C-RID LEAK 
Provides a noiseless range 
of grid leak resistance from \t,\ 14 to 10 megohms. Assures 

most effective grid 
o I; leak resistance 

- "alai .r : -dds1 value for all tubes. 
Small grid conden- 

NI a 

' . " '9 ser(O.00025) is sepsep- 

arate. Metal parts \14 nickel plated. One * hole mounting. 

` =used 
in the 
L C -27" 

EAZG_YO__ 
"Built Better" 

FIXED 
CONDENSERS 

are Specified in 
L C - 27 by 
Diamond of the Air ' 
go be announced soon( ?) .. 

Raytheon "B" Eliminator 
Ultradyne 
%bc annou+rcedsoon( ?)' 

L. M. Cockaday 
Herman Bernard 
John Rider 
Raytheon Mfg. Co. . 

R. E. Lacault 
R. E. Lacault 

AEROVOX fixed condensers have been approved 
by M. 1. T. and Yale Universities. 

AEROVOX WIRELESS CORP. 
489-491-493 Bròome Street, New York 

RADIO BROADCAST ADVERTISER 313 

Potter Condensers 
Build the best - 

Socket Power Devices 
-A and B Supply Devices 

Power Amplifiers 
Impedance Amplifiers 

And are best - 
For Filter Uses 
Rectifiers 
By Pass 
Blocking D. C. 

American made of best of 
materials to full capacity. All 
sizes and types. 

POTTER MFG. CO. 
North Chicago, Ill. 

Automatic Switches 
Which do you want 

Low Cost 
Electrically identical 
with higher priced 
models. Five minutes 
work installing this 
Utility Type Switch 
saves you at least 
$1.50. Complete in- 
structions make it 
easy to connect to 
binding posts. Only 
one installation is 
necessary. Requires 
no attention again. 
Retails at $2.00 to $2.50 
Model l3 -This model, shown above is 
identical electrically with Model 23 but is 
without cord and plug or receptacles for 
Charger and Eliminator cords. For use 
with sets using from 3 to 8 Type 201 -A 
tubes or their equivalent in amperage 
drain. Retails at $2.00. 
Model l4- Identical electrically with Model 
24 except that it is without cord and plug 
and receptacles for Chargerand Eliminator 
cords. For use with sets using from 5 to 
10 Type 199 tubes or their equivalent. 
Retails at $2.50. 

Convenience 
For the man who 
doesn't like to "tin- 
ker", the conveni- 
ence Models have 
plug Connections for 
B Eliminator and 
Trickle Charger with 
cord and plug for 
light socket. Con- 
nections are as easily 
made as plugging in 
an electric light. 
Retails at $3.50 to $3.75 
Model 23 -This model illustrated above, is 
complete with cord and plug and recep- 
tacles for connection with Trickle Charger 
and B Eliminator Cords. This model is 
for receiving sets using 3 to 8 Type 201 -A 
tubes or theirequivalent in amperage drain. 
Retails at $3.50. 
Model 21 -Same construction as Model 23 
but is intended for use with sets using from 
5 to 10 Type 199 tubes or their equivalent 
in amperage drain. Retails at $3 -75. 

Either Type Switch will make the A Battery switch on 
your receiving set, automatically turn on and off, either or 
both the Trickle Charger and B Eliminator as required. 

Ask the nearest radio dealer to show you these newest 
necessities of radio, or if he cannot take care of you, Ar 
order direct, giving dealer's name on the coupon below. 

THE RELIABLE PARTS MANUFACTURING CO. 
2831 Prospect Avenue Cleveland, Ohio 

Reliable Automatic 
Power Control Switch 

Reliable Parts Mfg. Co. 
Cleveland, Ohio 

I would like to have one of your 
Reliable Automatic Switches. 

$2.00 $2.50 $3.50 $3.75 

No.13 No.14 No.23 No.24 

My Dealer is 

My Name My Address 
Fully guaranteed. Money returned if unsatisfactory for any reason. Sent C. O. D. if desired. 

* Examined and approved by RADIO BROADCAST * 

2 i 

www.americanradiohistory.com

www.americanradiohistory.com


314 RADIO BROADCAST ADVERTISER 

The New 

HAMMARLUND - ROBERTS 
"Hi -Q" Receiver 

Embodies the Latest 
Hammarlund Developments 

The coils and variable condensers specified by the twelve nationally -known de- 
signer- engineers of the remarkable Hammarlund- Roberts "Hi -Q" Receiver are 
typical of Hammarlund advanced design and precision manufacturing methods. 

These instruments are of standard design and may be used with assurance of 
satisfaction in any other circuit of similar characteristics. 

The "MIDLINE' 
Condenser 

Gives better separation of 
wave lengths than pre- 
vious types. Has a full - 
floating rotor with remov- 
able shaft, adaptable to 
any scheme of single con- 
trol, multiple condenser 
operation. 

"HAMMARLUND, 
JR." 

A high ratio, shielded 
midget condenser for use 
wherever small variable 
capacities and fine tuning 
are required. Base -board 
or one -hole panel mount- 
ing. Knob included. 

Some Other New Circuits 
in Which Hammarlund 
Products are Officially 

Specified 

COCKADAY "LC27" 
SARGENT "1NTRADYNE" 
LACAULT "LR4" 
HENRY -LYFORD 
ST. JAMES SUPER 
VICTOREEN SUPER 
MORRISON "VARION" 
NEW HARKNESS 
CARBORUNDUM 
PACENT "ULTIMAX" 
BROWNING -DRAKE 
POPULAR SCIENCE 
MONTHLY "POWERFUL' 
LOFTIN & WHITE 

We shall be glad to refer to the proper 
authorities any inquiries regarding the 

above receivers 

The "AUTO- COUPLE" 
A scientifically correct tun- 
ed radio frequency assembly 
of Space -Wound Coil, "Mid - 
line" Condenser and Alum- 
inum Shield providing auto- 
matic graduated primary 
coupling at every condenser 
setting. 

EQUALIZER 
A compact, efficient 
variable condenser of 
small capacity, for neu- 
tralizing or balancing 
radio frequency circuits 
against undesirable os- 
cillations on the low 
wave -lengths. 

HAMMARLUND MANUFACTURING CO. 
424 -4388 W. 33d Street, New York 

7-1 IT'T 
amm rlund 

PRECIS/ON 
PRODUCTS 

lI 

Why not subscribe to Radio Broadcast? By the year only $4.00; or two years $6.00, saving 
$2.40. Send direct to Doubleday, Page & Company, Garden City, New York. 

F. D. PITTS COMPANY 
INCORPORATED 

219 -C Columbus Avenue, Boston, Mass., U. S. A. 
"Pioneers in the Distribution of Radio" 

DEALERS -Send for large and profusely illustrated catalog on the products 
of nationally advertised radio manufacturers. 

Wholesale Exclusively 
MERCHANDISING RADIO SINCE 1919 

R343. ELECTRON -TUBE RECEIVING SETS. RECEIVER 
RADIO BROADCAST. Nov., 1926. Pp. 5 -42. R. B. Lab. 

"Constructing the R. B. 'Lab.' Receiver," J. B. 
Brennan. 

A four -tube receiver, employing the Rice method of 
neutralization, is described. "the volume is said to be 
sufficient to operate a loud speaker. The entire panel 
layout, and the method of assembly, are so planned as to 
give the shortest possible leads. The latest parts are 
incorporated throughout. 

R2I0. FREQUENCY; WAVELENGTH. FREQUENCY, 
Popular Radio. Oct., 1926. Pp. 534-ff. WAVELENGTH. 

"Wavelengths to Frequencies," J. O. Perrine. 
The writer discusses at some length the advisability of 

using the term/requency instead of wavelength when speaking 
of the ether vibrations and the oscillations in radio circuits. 
It is brought out that, in using frequency, an equal division 
is always obtainable, which is not the case when speaking 
of wavelength. Charts for converting from frequency to 
wavelength, or vice versa, are given. 

RBoo(347.7) PATENT PRACTICE. PATENTS, 
RA010 BROADCAST. Nov., 1926. Pp. 19-22. Radio. 

"The Radio Patent Structure and What It Means," 
F. Strother. 

It is stated that the radio industry at present is tied up 
with over 2400 patents, interlocking and meshing in a way 
which only extended patent litigation can untangle. Ma- 
terials, ideas, methods, combinations of ideas and methods, 
are all subjects of patents. Of all of these probably the 
vacuum tube is in the greatest difficulty. Also the neutral- 
ization patents are a bone of contention at present. The 
belief is prevalent that, with the rapid advance of the art. 
the control of a basic idea does not rest in the basic patent, 
but rests in the patent upon some more recent refinement 
of the basic patent, or upon some new method of manufac- 
turing the device. 

It09o. HISTORY. HISTORY, 
RAO10 BROAOCAST. Nov., 1926. Pp. 28 -31. Radio, 

"Looking Back Over Thirty Years of 
Radio," G. Marconi. 

Senatore Marconi gives a résumé of the history of wireless 
Irom the time of his early pioneering and experimenting in 
the commercial wireless field. to the present day when short- 
wave low -power beam transmitters are replacing those of 
longer waves and higher power. His discoveries in 189; 
led to the erection of larger and larger stations which 
finally transmitted with enough power to consistently 
reach across the Atlantic Ocean. The importance of the 
discoveries of Fleming, DeForest, Langmuir, Armstrong, 
and others, have brought radio to its present high standing. 

8351. SIMPLE OSCILLATOR TRANSMITTERS. TRANSMITTERS, 
RAO10 BROAOCAST. B Ballert'. 

Nov., 1926. Pp. 32 -34. 
High Efficiency B- Battery Transmitters," K. Henney. 

This article supplements the one appearing in the April 
issue of RADIO BROAOCAST for 1926 (pp. 678 ff.) and shows 
some of the transmitters which have been built by readers 
of RADIO BROADCAST. Each set is descrihed, with com- 
ments on construction and operation. In tuning the set, 
a variety of curves are presented which aid greatly in de- 
termining what to look for when desiring maximum results. 

R343.5. H ETEROOYNE RECEIVERS. SUPER- HETEROOYNE, 
RA010 BROADCAST. Nov., 1926. Pp. 54 -56. Short - 

"A short -Wave Super -Heterodyne Receiver," ¡ l'are 
G. J. Eltz, Jr. 

A short -wave receiver is descrihed, which does not use 
the common regenerative method of reception, but the 
super -heterodyne principle. Since c.w. is supposed to be 
received with this set, the problem of distortion is not 
considered of paramount importance. An intermediate fre- 
quency of 22 kilocycles is used. The action of the receiver,. 
which is a five -tuhe set, is summarized as follows: 

1. Approximate tuning to the incoming frequency by 
the first detector tube (which is also an oscillator) and the 
creation of a 22- kilocycle note. 

2. Amplification of the 22- kilocycle note. 
3. Detection of the beat note with: (a) Straight detector 

for telephone: (bl Oscillating detector for c.w. 
4. Amplification at audio frequency'. 
5. One -dial control for the entire action. 
A description of the entire set is given with comments on 

construction and operation. 

R55f0. BROAOCASTING. BROADCASTING. 
í(A010 BROAOCAST. Nov., 1926. Regulation of. 

Pp. 
57 -50. "A New Plan to Regulate Radio Broadcasting." 

C. Dreher. 
A solution of the problem of broadcast -wave allotments 

is suggested. The opinion is expressed that competition 
for the much -desired licenses be the method used in ration- 
ing them out. The question of merit, when a license to 
broadcast is desired, shall be decided by a check -up on pro- 
gram, power, and quality of transmission. 

In summary, the points to be considered are as follows: 
1. Establishment of a suitable commission with power 

to rate broadcasting stations as to public service value or 
capacity. and facilities for determining the same. 

2. Allocation of wavelengths on a population basis and 
with due regard for technical limitations. 

3. Evaluation of hours of each day as to relative impor- 
tance for broadcasting. 

4. Distribution of available time and wavelengths to 
applying stations according to individual ratings and values 
assigned to hours, exchange of hours to be permitted, sub- 
ject to ratification by the commission. 

5. Modification as necessary to secure flexibility and 
aptimum service to listeners. 

6. Provision for judicial review of major decisions. 

R343. ELECTRON -TUBE RECEIVING SETS. RECEIVER, 
QST. Oct., 1023. Pp. o-15. All -Ware. 

"Covering All Wavelengths," John M. Clayton. 
In an attempt to do away with a multitude of receivers to 

cover all the radio frequencies from the 1;- to the 20,00o-kc. 
hand. i \I r. Clayton has designed a receiver using plug -in 
coils in the \ \'eagant circuit, with two stages of audio ampli- 
fication. In order to take care of the variable capacity at 
this wide range of frequencies. a double condenser is used. 
The complete layout and data concerning the plug -in coils 
arc given. 

* 1?xantincil and approved hy Rimn liRn l)c.\sr * 
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Centralab 
Non-Inductive , Variable 
High Resistances 

Centralab Radiohms 
with two terminals, 
and Modulators or 
Potentiometers with 
three terminals, pro- 
vide gradual Noise- 
less control of oscilla- 
tion or volume in any 
circuit. Specified for 
the Infradyne S -C, 
Samson T -C, Henry 
Lyford,Universal and 
many other circuits. 
Used as standard 
equipment on a large 
number of commer- 
cial receivers, and by 

both the U. S. Navy and Signal Corps. 
There is a resistance and correct taper for every dr- 
cuit. At your dealer, $2.00. Write for circuit hook-ups. 

CENTRAL RADIO LABORATORIES 
22 Keefe Ave. Milwaukee, Wis. 

Makers of variable resistances for 6g 
makers of leading standard sets. 

'l1llllllllllll Illllpullllt,,. 

AUDIO 
I-k AMPLIFICATION 

FREE 

The four types thoroughly explained 
in a fully illustrated booklet 9 x 12 ". 
This booklet will be sent to you absolutely 
FREE if you will send me six cents in stamps 
to cover cost of handling and postage. 

W. McMANN 
64 Church St. Dept. R.B. New York City 

Join the Radio Association of America. 
Learn how to build and repair sets. The 
Association will train you -start you out in 
business, if you wish. Be the radio "doctor" 
of your community. $3 an hour upwards 
easily made. 

EARNS $500 IN SPARE HOURS 
"I have at last found myself," writes Lyle 

Follick, Lansing, Mich. "I have already 
made over $500." Werner Eichler, Roch- 
ester, N. Y., writes, " . . . have made over 
$50 a week in my spare time." Our members 
are starting radio stores, increasing their 
salaries, securing better positions, passing 
radio operator examinations, earning big 
money in spare time. 

JOIN ASSOCIATION NOW! 
Are you interested in radio for pleasure or 

profit? Join now because we have a Special 
Plan whereby your membership need not cost 
you a cent Only limited number of these 
memberships acceptable. Write now for details 
-before it is too late. 

MAIL THIS COUPON' -------- A / - -MM s, 
Radio A *roeia(ion ur .tmeriea, 

111 Dept. It II-1,4513 lisrenswood Ai e., Chicago. 
Send me details of your Special Radio Association Member. 

I ship Plan. 
I Name 
I Address 

City State 

AMEIO'MN 
RADIO 

PRODUCTS 
Sold Only by Authorized 

AmerTran Dealers `A 

! 
AM1:T`rli 

c% 
AMEtlTRAN 

The AmerTran ti'ower 
Transformer Type PF -52 

Type FF -52 is intended for use in 
the better type of power supply 
developments. It will convert the 
standard rio volt, 6o cycle alternat- 
ing house lighting current to a higher 
voltage for the plate and lower volt- 
age for filament supply. 

Price $18.00 Each 

The AmerChoke 
Type 854 

This is a scientifically designed im- 
pedance or choke coil of general 
utility, designed primarily for use in 
filter circuits. As an output imped- 
ance for by- passing direct current 
from the loud speaker it is both 
efficient and economical. 

Price $6.00 Each 

AmerTran Types AF -7 
and AF -6 

AmerTran Audio Transformers, 
types . AF-7 and AF -6, have been 
considered for years among the lead- 
ers in audio amplification. Th 
popular and efficient 
in two types -AF -7 
AF-6 (ratio 51) 

Price $5.00 

313 

The AmerTran De Luxe Audio 
Transformer. Made in 2 Types. 

$10.00 Each 

`Those Who Know 
in Radio 

Those who take their radio 
seriously such as experienced 
engineers and experimenters use 
AmerTran De Luxe Audio 
Transformers. And the reasons 
are true tone quality and realis- 
tic reproduction which result 
from ideal amplification. 

These men know by test and 
comparison that the AmerTran 
De Luxe makes a transformer 
coupled amplifier excelling all 
other forms of amplifiers. They 
know, too, how well the Amer- 
Tran De Luxe performs in Power 
Supply Developments. Used 

5 
with other AmerTran Products, 
it will make a power unit capable 
of dependable, satisfactory 
service. 

Every AmerTran De Luxe is 
manufactured to maintain a high 
laboratory standard. Its im- 
proved performance recommends 
it especially to those seeking 
"better than the average" radio 
reception. 

iv 

Write for free booklet, "Improving the Audio 
Amplifier." It contains valuable technical data. 

American Transformer Company 
178 Emmet St. Newark, N. J. 
"Transformer Builders for over Twenty-Six Years" Rs 

ese ys 
models are made 1 iZ 

(ratio 3z:r)- 
`AM£A`11AMETtAME 

Each AtiRTI 

1 
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J 

At WGN 
ORMAN 

Mica Condensers 
Prevent 

Shifting of Frequency Bands 

BECAUSE the Sangamo condenser 
is solidly molded in bakelite, me- 

chanical movement of dielectric or 
plates is impossible. This is one im- 
portant factor in the permanent ac- 
curacy of the Sangamo. 

No one has greater need for con- 
denser accuracy than a great broad- 
casting station like WGN. Read Mr. 
Leverett's comment: 

"Last June I used Sangamo Mica Con- 
densers in a multiple band pass filter. 
This has been in use for some time, and 
has given the best of results, showing 
no shifting of the frequency band. This 
permanency I believe is due entirely to 
the consistency of these condensers, 
there being no apparent change in 
capacity nor leakage across them. I 

cheerfully recommend them wherever 
a constant capacity is required. 
(Signed) Geo. H. Leverett, Asst. Engineer" 

Station WGN Chicago 

N _P-13- 

Also separate 

Sangamo Condenser Blocks 
American -made condensers, wound under 
uniform tension to eliminate air or ozone 

bubbles that cause breakdowns. 
Handy sizes: 
12 mfd. tapped 8,2,2 mfd. 
14 mfd. tapped 8, 2, 2, 1, 1 mfd. 
14 mfd. tapped 4 (high voltage), 

4, 2, 1, 1, 1,1 mfd. 
condensers; special capacity blocks to order. 

Sangamo Electric Company 
6 33L -II Springfield, Illinois 

RADIO DIVISION, 50 Church Street, New York 

SALES OFFICES - PRINCIPAL CITIES 

SEND COUPON FOR AMAZING SPECIAL OFFER! 
NOTE: This otter Is made to prospective buyer 
by famous big Radio Corporation, one of America's 
oldest reliable manufacturers of fine sets-se venth 
successful year. Many satisfied users in every 
state. Postal or coupon brings testimony of near- 
by users and prOof M,raco's outperform sots cost- 
ing up to 4 times as much. Very easy to operate 

BEAUTIFUL BIG -POWERFUL 
Zlltm IRAcolvit _ :rtr * Selective 

_ -- 1%au W 
ájput Cabinet 

- - Solid Ueere report Mrnco Radios got programs Coast to Coast, else Can- 
Cuba and Mexico, load and clear on speaker: outperform 8100 to $200 sots. 

ONE DIAL 28 in_ Some have beard Europe S. America Don't contuse Mircewrtb nmellebeap vota 
Unless triol proves it ÌBO S'l' SELECTIVE, CLEAREST TONED and MOS "l' 

Duet to look like and CONTROL Long POWERFUL Ui 1'ANCE- GE:7TEIt omoog beot,tal bur 6 -tobe sets. don't boy it. 
perform lake a $200 Only One Dial ' Evart' Mimeo comes complotoly eseembiod, rigidly touted and fully guaranteed. 
sot. Users report: to turn for all \ programs. SPECIAL Our Factory Prices Save You Up to 1/2! / 

Soot on 3u Days WHOLESALE 
VrooT'rial. Loor. PRICES 

1 e much muy $ SEND NO MONEY! $eve or mnko Ultra-5 
on sots. spoakorn tnboe, batteries - writeo for 49'- AMAZING OFFE[i<. Ultra 6 (not illus.) is arvel- 

s ous value in n big Guaranteed 5-tubo. 3 -dial set; Retail List 

I MIDWEST RADIO CORPORATION, Ploneer,UUlldors of Sets 
401i -G Miraco Bldg Cincinnati, Ohio 
w ITI IOUT I MLIGATION. and fron iltoraturo. AMAZING 

moue demand for 
Miraro 6'e makes 
possible boots of 
costly new rolino- 
monts and im- 
provements at 
ower prices than 
ever: Genuine 18l'lil:41L UE'E'Elt, toatuauny of tissrs, etc, 
Ilnkollto sloping panels, dials beautifully 
nnithedln walnut to nmlch cabinets :Con - I 
nett N -Z Buttery Gulden; footmen 

bleb-Priced 
too NAME: 

nnmerou 
Amazing 

of bleb -priced net,. 
Send for Amazing Low "Unituno" Prlco ADlillll`JS: 

to purragente 
who show the 
sotto friends 

DEALERS 
WRITEI 

R800(62I.313.73). M ERCURY VAPOR MERCURY -ARC 
RECTIFIERS. RECTIFIERS. 

Radio. Oct., 1926. Pp. 4o -41. 
"An Amateur's Mercury Arc Rectifier," Don C. 

Wallace. 
In order to supply plate current to the larger tubes used 

for transmitting purposes, a mercury arc rectifier can be 
used. A suitable one is sold by the General Electric Com- 
pany. It supplies voltages anywhere from 500 to 5000 with 
practically no internal drop. The circuit arrangement and 
the layout and construction of parts necessary for such a 
transmitter are described. 

R343. ELECTRON -TUBE RECEIVING SET. RECEIVER, 
Radio. Oct., 1926. Pp. 29-ff. "Equamatic.' 

"The' Equamatic' Tuned R. F. Receiver," G. M. Best, 
Of the various methods used in tuned radio frequency 

sets to overcome the tendency to oscillate at the higher 
frequencies and still have a high efficiency, the "Equama- 
tic" system is said to bring about a stable condition more 
uniform than any other. The principle involved consists in 
automatically varying the coupling between primary and 
secondary coils through direct connection with the con- 
denser shaft. The method of constructing and operating a 
receiver employing the "Equamatic" system is outlined. 

R344.5. ALTERNATING CURRENT SUPPLY. ELIMINATORS, 
Radio News. Oct., 1926. Pp. 322 -ff. B Battery. 

"B Battery Eliminators," M. L. Muhleman. 
The various forms of B battery eliminators now on the 

market are presented and discussed. Their circuit dia- 
grams, and the principle upon which they operate, is brought 
out in detail for every instrument shown. 

R387. SHIELDS. SHIELDING. 
Radio News. Oct., 1926. Pp. 336-337. 

"A Perfect Static Shield," V. G. Mathison. 
The use of solid metal shielding is considered to be out of 

the question when looking for amplification of weak signals 
in receivers, according to the author. Too much energy is 
lost. In this article, the use of copper rods or copper wires 
is substituted for the solid shields, with the result that no 
energy is absorbed from the set, but the set is totally shielded 
nevertheless. Coils may also be shielded by this method 
with considerable success. 

RI32. AMPLIFYING ACTION. AMPLIFICATION, 
Radio News. Oct., 1926. Pp. 342 -ff. Radio Frequency. 

"Radio-Frequency Amplification," E. T. Flewelling. 
Attention is called to some common errors frequently 

made in the construction and the connections of tuned radio- 
frequency amplifier sets. Parts must he balanced and wires 
so placed that they do not cause disturbances in neighboring 
parts. Every measurement from stage to stage should be 
made with precision in order to be able to tell what to expect 
of a set before it is assembled. 

R375. DETECTORS AND RECTIFIERS. RECTIFIER, 
Radio News. Oct., 1926. Pp. 343 -ff. Raytheon BH. 

"A New Rectifier for A, B, C, Power Units." 
A new Raytheon tube, capable of delivering enough cur- 

rent and voltage to replace A, B, and C batteries in a set 
equipped with 190 tubes and a power amplifier, has been 
developed. A circuit diagram showing how this new tube 
may be used for the above -mentioned purposes is presented, 
and discussed at some length. Variations from io to 85 
milliampei es are possible, the tube having a very good regu- 
lation over this range. 

R342. AMPLIFIERS. AMPLIFIERS, 
Radio News. Oct., 1926. Pp. 358 -ff. Audio Frequency. 

"A New Amplifier and B Supply Unit," A. H. Lynch 
and R. R. Mayo. 

The requirements for good audio output are said to rest 
with the following: 

1. An r. f. amplifier which does not cut off side bands. 
2. An r. f. amplifier which does not produce excessive 

gain and bring in local disturbances. 
3. An r. f amplifier which does not overload the detector. 
4. A straight frequency -line characteristic for the audio 

amplifier whether under- or over -loaded. 
5. A loud speaker with good reproducing qualities. 
An audio frequency amplifier, operated from the lamp 

socket, and giving exceptional reproduction, is described, 
and the method of construction outlined. It is a resistance - 
coupled instrument with a B line power -supply device. 

R343. ELECTRON -TUBE RECEIVING SETS. RECEIVERS, 
Radio News. Oct., 1926. Pp. 362 -363. Loewe Tube 

"A Five -In -Two Receiver," C. J. Fitch. 
The writer presents a receiving set built around the new 

multiple tubes made by Loewe of Germany. The internal 
construction and arrangement of these new tubes, and the 
apparatus necessary to assemble a neat and compact re- 
ceiver, are points discussed and presented. 

R2I0. FREQUENCY MEASUREMENT. FREQUENCY 
Bureau of Standards. Letter Circular MEASUREMENT. 

LC -171. 
"Methods and Apparatus for Measurement of the 

Frequencies of Distant Radio Transmitting Sta- 
tions." 

It is the purpose of this circular to outline several methods 
of measuring frequencies and to describe the apparatus 
needed fol this purpose. A schedule of standard frequency 
transmissions from wwv and 6 xBM, is printed, the range 
of frequencies covered being from 125 to 6000 kilocycles. 
The zero beat method and the resonance click method may 
be used, the former being the more accurate, as stated. 
Both methods are discussed at some length. 

In constructing a frequency meter, of fundamental im- 
portance is said to be its mechanical ruggedness. The 
condenser should meet with certain requirements its range 
being covered through small variations. It should be 
shielded and have a low 1. f. resistance. As for the ieso- 
nance indicator, it may consist of several devices, the ther- 
mo-galvanometer being preferred. The testing of this 
frequency meter is accomplished most satisfactorily with a 
low -power generator described here. In an accompanying 
table (No. I ) are given the coil sizes of various frequency 
ranges. A 5 -watt generator for setting up the r.f, currents 
is outlined, with diagrams of hook -ups appended. The 
method of procedure in making all the measurements is 
explained in great detail. 

* Examined and approved by R:uno BRO.loC.1sT * 
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PERFECT FILAMENT CONTROL : 
ti 

~a 

Provides complete 
noiseless filament con- 
trol for all radio tubes 
withoutchangeof con- 

a nections. Metal parts 
are nickel plated. One : 
hole mounting. Self :u 

% . (U ' containedswitchopens 

1.11: 
battery circuit when a: 

ti 

ti 
desired. 

C°4 
% : Electric Controlling Apparatus 

% 278 Greenfield Avenue Milwaukee, Wis. tit 
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Fahnestock Clips 
RADIO'S GREATEST CONVENIENCE 

Used by Manufacturers of Standard 
Sels and Parts -and by Manufac- 
turers of High Grade Wet and Dry 
Batteries. 

ALL GENUINE 
FAHNESTOCK CLIPS 
bear our imprint on the thumb piece 

of the clip. 
WORLD'S LARGEST MAKER OF CLIP 

TERMINALS 

48 different sizes and styles to meet 
all requirements. 

Send for Catalog andSamples 

F_VIINESTOCK ELECT. CO. 
L. I. City New York 

Make Your Own 
Three Foot Cone Speaker 

In Less Than An Hour 
WORLD'S FINEST LOUD SPEAKKEER, 

- - GENUINE -- 
"ENSCO "3Y CONE KIT 

d\ ONLY 10a , ` euEim 4. 
ONL 

Y 

1r 
45,44, 

er le 41p;F' 
NO THE SOLUTION OF TIM PERFECT 

.DISTORTION LOUDSPEAKERPR®LEM FIDELITY 
95, Choice oftbadixavineers 

Complete parts furnished in kit form. We guar- 
antee this speaker the equal of any manufactured 
cone speaker at any price. 
With this THREE FOOT CONE SPEAKER you 
hear all the tones. It brings out the truc depth 
and beauty of orchestral and instrumental music. 
Can be operated softly for living room music or 
full volume for dancing, and without trace of dis- 
tortion. 
Kit includes famous "ENSCO" cone unit, the only 
direct- drive, distortionless unit for large cones; 
Alhambra Fonotex for big cone, with brass apex, 
two Sepia Prints showing cabinet or simple stand 
construction. All necessary instructions. 
Buy this wonderful speaker under our absolute 
guarantee. Your money back if you am not con- 
vinced that it is the finest reproducing medium 
obtainable at any price. It works on any set, 
with ordinary Tubes or with Power Output. 

SEND NO MONEY! 
Write your name plainly as indicated below, then 
mail and complete kit will be forwarded to you. 
Just pay postman $10.00 upon delivery. 
Name.... 
Address ........................ 

ENGINEERS' SERVICE CO. 
25 Church St. Desk X New York City 

th 
for fr 0 
deep 

tones 
PLUS á 

g Eliminator 
COMPLETE realism in radio repro- 

duction requires that the deep bass 
tones as well as the high notes be 

prominently brought out. Only a UX 
210 (or CX 310) tube, using up to 400 

volts in your last audio stage, has sufficient power to do 
this. To use this tube directly in your set, rewiring would 
be required to take care of the increased voltage. Now by 
merely attaching a POWERIZER and eliminating your 
present last tube, you can not only use this real power tube 
without rewiring, but eliminate "B" batteries as well. 

POWERIZER operates from the lamp socket, using two power tubes 
-one the 210 or Super -Amplifier giving such marvelous ton,- that it 
has come to be known as the "Tonifier ", the other a UX 21t, (or CX 
316) rectifying tube, making the POWERIZER a heavy duty super 
"B" eliminator 

You cannot KNOW what really perfect tone quality is until you hear 
POWERIZER. POWERIZER can be attached to any set in a few 
minutes with no technical knowledge whatever. Ask the nearest 
POWERIZER dealer to demonstrateit to you today. 

Our new descriptive leaflet, "New Tone for 
Old ", will gladly be sent upon request. 

Write for it. 

OWERI ZER 
REM 

TESTED and APPROVED by ALL 
Leading Laboratories 

Power Amplifier 
and "B" Elimi- 
nator combined- 
at cost of good "B" Eliminator 
alone, 

$495° 
RADIO RECEPTOR 

106 Seventh Avenue 

. 

New York 
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Test Batteries 
with a 

$1.25 ro Sterling 
$4.00 

°W" 
PO 

ne on you a Meter r Panel 

Rem. µ 
rutr 

tubes witá a 
do 

wn 

Ster/in 
g 

Reactiyator 
12so 

$3.7s 
"'"" 

Rerlinsj 
"HOME SERVICE" 

Your Radio Tubes 

and Batteries 

. s . and save money 

GOOD radio can't long continue on 
mere luck. Tubes and batteries 

do deteriorate from the moment they 
are placed in use. Falling -off of first 
quality reception is sure to come sooner 
or later. 

Neglecting to test tubes and batteries 
often and to replenish them, as and 
when they need building up, results 
not only in poor reception, but unne- 
cessary expense. 

You can now make your home servicing 
of tubes and batteries a pleasure by the 
simple- and -sure Sterling Radio Inspect- 
ors and Care -takers. Any one of these 
devices will pay for itself this season. 

You can't afford to guess your recep- 
tion is good. 

See your nearest radio dealer or write 
us for our interesting 32 -page booklet 
on the care and up -keep of radio. 

The Sterling Mfg. Company 
CLEVELAND, OHIO 

Now is a good time to subscribe for 
RADIO BROADCAST 

Through your dealer or direct, by the year only $4.00 
Doubleday, Page & Company Garden City, New York 

APULL size 17 inch free -edge cone 
guaranteed to be as good in tone 

and volume as cones selling at $25. 
Insist on seeing guarantee tag. 

If your dealer can't supply you send us 
his name and your order will be filled. 
Wheelan Mfg. Co , 254 W. 34th St., New York 

"PNASATRO 
Cómrn - Coxri 

A True Báláncin 
Device for All Rá 

Fre téiìc S i Y, ét 
. 

. . 

Revolutionary /nnóvatto,n:: 

ELECTRAD; Iric:t;* 

RADIO FANS, a one-year's suhscrjption to Radio Broadcast 
will cost you fair dollars, two years six dollars. Consider this 
expenditure as being a necessary investment on your part for 
the future development of your own knowledge of Radio. 

* Examined and approved by R:uno BROADCAST 

THE 
"RADIO BROADCAST' 

INFORMATION SERVICE 
How to Write for Technical Infor- 
mation-The Scope of This Service 

\VAS announced in the June RADIO 

S 

O 

BROADCAST, all questions which were 
formerly sent to "The Grid" will now 

be handled by the Technical Information 
Service, RADIO BROADCAST Laboratory. That 
service is maintained under the following rules: 
1. All questions from subscribers to RADIO 

BROADCAST will be answered free of charge. 
2. Non -subscribers to RADIO BROADCAST will be 

charged a fee of One Dollar for the Laboratory 
Technical Service. 

3. All questions will be answered by mail and 
none will be published in RADIO BROADCAST. 
The Technical Information Service of the 

Laboratory feels that it is important to define the 
scope of its service to readers. Although the 
Service is of very. general help to our readers, 
there are certain demands which can not be met. 

The Technical Information Service: 
I. Cannot make comparisons between various 

kinds of receivers or manufactured apparatus. 
2. Wiring diagrams of manufactured receivers 

cannot be supplied. This information can be 
secured from the various manufacturers. 

3. Complete information cannot be given about 
sets described in other publications, but in 
all cases (wherever possible), inquirers will be 
referred to a source of information where the 
data can be obtained. In this connection, 
the monthly department in RADIO BROAD- 
CAST "The Best in Current Radio Publica- 
tions" should be of great help, and should be 
consulted. That department records the 
most important constructional, technical, 
and general radio articles which appear. 

4. Special receivers or circuits cannot be de- 
signed by the Technical Service. 

5. Those who ask questions which cannot be 
answered in the scope of a letter will be re- 
ferred, if possible, to sources where the infor- 
mation can be obtained. 

TECHNICAL INFORMATION INQUIRY 
BLANK 

Technical Service, 
RADIO BROADCAST Laboratory, 
Garden City, New York 

GENTLEMEN: 

Please give me fullest information on the at, 
tachrd questions. I enclose a stamped addressed 
envelope. 

I am a subscriber to RADIO BROADCAST. and 
therefore will receive this information free of 
charge. 

I am not a subscriber and enclose $r to cover 
cost of the answer. 

Name. 

Address 
R. B. J. 

$625 In Prizes 
ABOOKLET recently received from the 

advertising department of the Benjamin 
Electric Manufacturing Company, of 120 -128 
S. Sangamon Street, Chicago, Illinois, an- 
nounces a series of prizes for radio fans who enter 
a competition which closes on January 31st, 1927. 
The prizes, totalling $625, are offered for new 
and original circuits, ideas for improvements and 
modifications of circuits, the best description of 
a home -made radio set, and for trade names and 
slogans for Benjamin products. 

www.americanradiohistory.com
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Shielded Tuned Radia Transformer. No. 30 

SICKLES 
Diamond- Weave Coils 

THE new Sickles Shielded Tuned Radio 
Transformer prevents both outside 

and local interference. It is remarkably 
compact, sharp tuning, sturdy. 
Sickles Diamond -weave coils have estab- 
lished an enviable reputation for low 
distributed capacity, low dielectric losses, 
and large range of frequency with small 
variable capacity. 
The ideal coil for the Naald Localized 
Control Tuning Unit and for the Tru- 
phonic Catacomb Assembly. 

There are Sickles Diamond Weave Coils 
for all Leading Circuits. 

The F. W. Sickles Co. 
132 Union Street 

SPRINGFIELD, MASS. 

COIL PRICES 
No. 30 Shielded Transformer... $2.00 each 
No. 24 Browning- Drake 7.50 Set 
No. 18A Roberts Circuit 8.00 " 
No. 25 Aristocrat Circuit 8.00 " 

ACCURATUNE 
Illuminated Dial 

Its simplicity and efficiency has over- 
whelmed the real radio fans. 
Its positive friction grip insures abso- 
lute smooth action. 
Graduated from 0 to 100 or reverse. 
Sold in three ways. 

Recording Dial . . $$2.00 
(Ratio 10 to 1) 

With Micrometer control .. 2.75 
(Coarse ratio and 200 to 1) 

Illuminated extra .50 

Sent direct if your Dealer cannot supply you 

MYDAR RADIO COMPANY 
3 Campbell St. Newark, N. J. 

"Pioneer Mfrs. of Micrometer Dials" 

._.;; 
- ,. `,h rd/ 

After Having 
Sirvd Amicö °s 
Leddfrig Rdilwiyo 
for Over 20 Yìrs 
ll lls ßTrd1tf{YH1g to kiniow 
{wit now, R&llo llII"11 

ovpr2,000,000 HOMPO 
are Protected 

by 
133.1RA._C 
1JGHTNNG 
AIRRE STEPS 

BRACH 
CONTROLIT 

Gives the SET SWITCH Control of 
Trickle Charger and "B" Substitute - 

AUTOMATICALLY. 

No need, now, to operate three switches every time you turn on or off vour set. 
The Brach CONTROLIT makes this unnecessary by eliminating all extra switches 
and placing complete control of your power plant and set in the set switch. At the 
same time it makes any Radio a light socket power -operated set. 

Anyone can install a CONTROLIT - no extra wiring or altering is necessary. 

PRICE S6 in U. S. A. 

Brae 
Radio Products 

L. S. BRACH MFG. CO. 
Newark, N. J., U. S. A. Toronto, Canada 
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An Efficient Loop ®f 
Surpassing eauty 

The Bodine De Luxe Loop fulfills per- 
fectly the long felt need for a compact 
beautiful loop - outstandingly efficient. 
The symmetrical frame of solid walnut, 
handrubbed to a beautiful finish, black 
bakelite mountings, and attractive silk 
covered windings combine in producing 
a loop of outstanding beauty. 
Despite its compact size the De Luxe 
Loop brings in stations with amazing 
power. Sharper selectivity due to direc- 
tional tuning improves tone quality. 
Designed for standard loop sets but can 
be used effectively with most aerial sets. 
Write for free illustrated booklet that 
tells how. Price, Bodine De Luxe Loop, 
all models, $12.00. 

Bodine Folding Loop 
Exceptionally 
directional, re- 
markably effi- 
cient. Because of 
the Basket -weave 
method of wind- 
ing the Bodine 
Folding Loop 
brings in the long 
distance stations. 
Sliding sleeves 
conceal the hinges of the English Ma- 
hogany frame in operation. Folded it fits 
a box only 32" x 6" x 18 ". Ideal for 
camping too! Holds shape under long 
service. Price, Bodine Folding Loop, 
$8.50 to $10.00. 

Bodine Twin-Eight 
R. F. Transformers 

Greater amplifica- 
tion, less interfer- 
ence with other 
parts, sharper selec- 
tivity, are features 
of these improved 
coils that amaze V' manufacturers and 
set builders alike. 

No type of toroidal or doughnut coil can com- 
pare with Twin -rights. Improves all tuned 
radio frequencyhookups. Compact and small, 
easy to install. The boon of amateur set build- 
ers. Write for hookup of the Bodine Twin - 
Eight Receiver which uses Twin -Eight Coils. 
Buy Twin -Eight Coils from your dealer today. 
Price $2.00 per coil, three matched coils $6.00. 

Mail the Coupon 

BODINE ELECTRIC COMPANY 

2246 Wont ONo Street 
Chicago. Illinois elreular deserlblogt 

Kindly mr11 FREE tvrr. 
laodlne liadlo Loa3 

ilps PWV2 ti.lrht Reeeleer. 
)low to usa w laoe 
flow to bu11d rho Wa 

Name^-- 
Address. 

How t h e Radio 
Trade-mark is Protected 

ORDINARILY it is considered legitimate 
for any person or firm to adopt and use a 
well -known and popular trade -mark, pro- 

vided its use is confined to goods or merchandise 
of an entirely different class from those sold by 
the original user. With such protection the 
public is not likely to purchase the goods of the 
later user of the trade -mark, believing them to be 
the product of the former user. For example, 
if " Eata" is recognized as a trade -mark for 
bread there is nothing to prevent its use by 
another firm as a trade -mark for automobiles 
or other products not of the same or kindred 
class of goods. This is true, because no one is 
likely to be deceived into purchasing an automo- 
bile thinking it is made in a bread -maker's 
factory, and therefore, no harm usually can 
come to the original user of the mark "Eats." 

A recent higher United States Court trade 
name case that is particularly interesting from 
the viewpoint of the restricted use of a trade- 
mark adopted for use on a somewhat different 
class of merchandise is that of " Rolls- Royce" 
for radio tubes. 

The Rolls -Royce Company of America, manu- 
facturers of ' high-priced automobiles and aero- 
plane engines, instituted legal proceedings 
against Howard Wall, doing business under the 
name of the Rolls -Royce Tube Company, to 
prevent the use of the name " Rolls- Royce" 
in carrying on his regular business. 

In this specific case, irrespective of the 
remarks in the foregoing paragraphs, the court 
restrained the use of the name " Rolls- Royee" 
as a trade -mark for radio tubes, and also as a 
part of the name of the company that was selling 
them. It appeared that the Rolls -Royce Tube 
Company had met with considerable success in 
selling Rolls -Royce radio tubes by mail. The 
tubes were simply marked " Rolls- Royce" with- 
out other indications to show where or by whom 
they were manufactured. Also, in advertising 
the tubes, the words " Rolls- Royce" were used 
alone in quotation marks with the statement 
following "Like Their Name, Significant of 
Quality." The advertisement directed corre- 
spondence to be sent to " Dept. A. of the Rolls - 
Royce Tube Company," thus giving the sugges- 
tion that the business comprised this and other 
departments. 

The court decided that, inasmuch as the tubes 
bore only the name Rolls- Royce, with nothing 
else to indicate their origin, and as electricity 
is a vital element in automobiles, purchasers of 
the tubes might suppose the original Rolls - 
Royce Company had extended its high -grade 
products to include radio tubes. If the Rolls - 
Royce radio tubes proved unsatisfactory, it 
would tend to destroy, in the minds of the pur- 
chasers, the excellence of the product for which 
the words " Rolls- Royce" heretofore stood. 

The court further said, in effect, that it is 
quite possible the use of the name " Rolls- Royce" 
might lead uninformed persons to believe the 
original Rolls -Royce Company stands finan- 
cially behind the Rolls -Royce Tube Company, 
which impression, in the event that the radio 
tube business was not carried on successfully, 
might cause the name " Rolls- Royce" to suffer 
accordingly. 

f he use of the words " Rolls- Royce" in connec- 
tion with radio tubes was, therefore, enjoined. 

LEO. T. PARKER. 

'4 '-{ 
fr 
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ERI Jo-1Q55 
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METAL 
CASE 
2 ;.o.0. GRLEN 
libero 

PED 

1-TAL 
COVER 

r Euow COT 
CUT OW 
INSIDE 

SHIELDED 

TUNED 

RADIO 

TRANS- 

FORMERS 

SELECTIVITY 
Features VOLUME ..77 

DUALITY 
ISTANCE 

Per Set 

Feri Lo-Loss Shielded Coils -Low distributed 
capacity, low dielectric losses and many other fea- 
tures insure unequaled results. 

Can be mounted either above or below sub -base 
Panel. Wiring Diagram and instructions supplied 
with each set of three. 

Send for Description matter on 
other Peri Products 

FERI RADIO MFG. CO. 
1167 Bedford Ave. Brooklyn, N. Y. 

RADIO PANELS 
OF GENUINE BAKELITE 

Cut, drilled and engraved to order. Send rough sketch 
for estimate. Our New Catalog on Panels, Tubes and 
Rods -all of genuine Bakelite -mailed on request. 

STARRETT MFG. CO. 
521 S. Green Street Chicago, III. 

E ESTABLISH YOU 
Co- operative membership in EIA is establishing an honest 
and industrious man in each locality, regardless of his handi- 
caps or present occupation, in a successful radio industry of 
his own. Young married men preferred. Apply by confi- 
dential letter to EQUITABLE INDUSTRIES ASSO- 
CIATION, Dept. B -17, Tribune Bldg., New York 

HAMMARLUND- ROBERTS 
All Parts in Stock Exactly as Specified $63.10 

Also complete stock of Silves -Marshall parts as well as 
most of the better circuits. 

Shipments made same day order is received. 
Professional Set Builders try our discounts. 

52 -page Catalog Free 

SHURE RADIO CO. 19E -21 S. Wells St. Chicago. 

World Radio 
Storage "B" Battery 

12 Cell -24 Volt 
Proved value. Thousands of users find reception almost 
magical. Clear. true power -instantly and unendingly. Wise 
economy. Sturdy construction -Solid Rubber Case protec- 
tion. Recharged for almost nothing. Endorsed and listed as 
standard by famous Radio institutions including Pop. Radio 
Laboratories. Pop. Sci. Inst. Standards, Radio News Lab. 
Lefax, Inc., and other Radio authorities. What more need 
be said? Extra Offer: 4 Batteries in series (96 volts) $10.50. 

Send No Money Just state number wanted and we will shlp 
same day order is received by express 

C. O. D. Pay expressman after examining batteries. (i9. discount 
for cash with order. Remember-you save 60 on World Batteries orráiv 
1219 So. Wabash Ave. Dept. 78 Chicago. Ili 

Makers of the Famous World Radio "A" Storage Rotten' 
Priem 6 -twit, 100 Amp. 310.00: I!O Amp, $1í.00 140 Amp. $13.00 

All equipped with Solid Rubber Case. 
G Set your radio dials at 288.3 meters for the World Storage Bat - 

óütery 
Station WSBC. Vsrlety.NewTslent- Always Interesting. 

JRRR' SULLIVAN -Director and Announcer -' t.bi -CAW go' 
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In Your Set 
Tube life and efficiency, tone clarity 
and accurate tuning -all depend on 
filament control. 
AMPERITE, the only self- adjusting 
filament control, regulates the tube 
current that governs these vital 
points. Eliminates hand -rheostats, 
simplifies set -wiring. 
Accepted as standard equipment by 
every leading engineer, AMPERITE is 
specified in all popular construction 
sets. 
FREE -Write for "The Radiall Book," 
containing the latest popular hook- 
ups and construction data, to Dept. 
R. B. -1. 

dialI amp atry 
50 FRANKLIN ST., NEW YORK 

PERIT 
F3 f.; . (..>F F. 

The "SELF ADJUSTING "Rheortat 

FIVE TUBE RADIO 
$2529 

AGENTS 
WANTED ,:...,, SIG 

COMMISSION 
Demonstrating agent wanted; every county. Ex- 
clusive to right man. Sell what public wants- 
five tube, long distance, loud speaker radio with 
single dial control. Price within reach of all, 
$25,00 retail ; I iberal discount to agents. Sell in 
spare time -evenings. No selling or radio experi- 
ence necessary. Territory going fast. 100 page 
Radio Book FREE. Write today -don't delay. 
C. P. FISCHER,122 W. Austin Ave.,Chicago 

HOME BUILT B SUPPLY 
In the February Radio Broadcast appears the first of a series of 
articles by James Millen describing in great detail many different 
types of B supplies and amplifiers combined_ On the News- 
stands. January 15th. 

Build Your Own 
YOU must have a good 

36 inch cone speaker to 
really enjoy your radio. 
Build it yourself! You can 
easily -in one evening -and 
save 4/5 the retail cost. 

With this DOUBLE 
CONE speaker, exactly like 
highest price factory -made, 
and PENN C. S. Unit the 
low bass notes are clear and 
musical; the high treble 
notes are rich and mellow. 
Every instrument in an en- 
tire symphony orchestra is 
distinct and resonant. 

Tone quality depends on 

3 ft. Cone 
the unit. The PENN is 
made especially for 3 ft. 
cone speaker; operates with 
any set; adjustable to audio 
output of set with which it 
is used. 

n 
CONE SPEAKER 

UNIT 
has full 16 oz. cyanide 
hardened magnet fully 
magnetized and com- 
pletely udalyted to pre- 
vent rust. Ask your dealer 
for PENN C. S. Unit. 
Price, $9.50. 

Complete parts only 
$14.15, include unit, 2 
sheets Alhambra Fonotex, 
pr. Back Rings, Unit 

Mountings and spc. Ambroid Cement. We'll 
supply you if your dealer can't or won't. Add 
$1 for packing and shipping. 
Pamphlet, "flaw to Ba tid a Giant 3 ft. Cone 

Speaker" availed for roc, coin or stamps. Send 
for it today. 

PENN RADIO SALES CO. 
104 Fifth Ave., Suite 2103, New York City 

Exclusive Sales Agents for C. R. Penn Mfg. Co. , New York 

E LECT RAD 
Model! 

Say `ROYALTY" When in 
Need of Variable High Resistance! 

Dissipates Three Watts 
Licensed by Technidyne Corporation under U. S. 

Patent 1593685, July 27, 1926 

From these 11 types you can select the range 
of resistance exactly adapted to your set. 
Note these important features of superiority: 
1- Resistance element is not exposed to any mechan- 

ical operation. 
2- Electrical contact is made positive by metallic 

arm on wirewound strip. 
3 -The same resistance is always obtained at the 

same point. 
4- Resistance value is under control in process of 

manufacture and does not change in use. 
5- Entire range of resistance is covered with less 

than a single turn of the knob. 
6 -There is no mechanical binding, and shaft is 

turned smoothly over entire range. 

Ask your dealer for the genuine ELECTRAD Roy- 
alty High Resistances and insure satisfactory results. 

A Range for Every 
Purpose 

Type A-1,10 to 7 megohms. 
Type B -1500 to 100,000 ohms. 
Type C -500 to 50,000 ohms. 
Type D- 10,000 to 700,000 

ohms (Detector control for 
B Eliminator) 

Type E- Compensator, 500,000 
ohms. Potentiometer. 

Type F- 0 to 2,000 ohms. 
Type G -0 to 10,000 ohms. 
Type H -0 to 25,000 ohms. 
Type J -0 to 200,000 ohms. 
Type K -0 to 5,000 ohms. 
Type L -0 to 500,000 ohms. 
Type E- $2.00 - -All other types 

$1.50. 

ELECTRAD CERTIFIED JACKS 
You have never seen the equal of 
the new Electrad Certified Single 
Circuit Jacks both open and closed. 
Requires less than 1" behind panel. 
Positive acting spring of phosphor 
bronze. Sterling silver contact 
points. Insulation of hard rubber. 
Tinned soldering lugs, so placed that 
good connections can easily be made. 
Any good radio store has these jacks 
or can easily get them for you. 
Certified and guaranteed electrically 

and mechanically. U. S. Prices, Open 25c., Closed 35c. Canada Prices, Open 
35c., Closed 50c. 

ELECTRAD CERTIFIED SWITCHES 
-Hear Them Click 

No doubt whether you are on or off when you equip 
your set with the Electrad Certified Switch. You 
hear it click. Requires less than 1" behind panel. 
Solid brass construction. Tinned soldering lugs so 
placed to make easy connections. Neatly designed. 
Genuine Bakelite knobs. Adds to the appearance of 
your set. Certified and guaranteed electrically and 
mechanically. Price U. S. 40c. Canada 60c. 

For perfect control of tone and volume use the 
Electrad 500,000 ohm compensator. For free 
hook -up write 428 Broadway, New York City. 

ELECTRAD 
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FROST-RADIO 
Parts and Accessories 
As important as the tubes, batteries or 
loud speaker used in your set, are the 
parts and accessories you select for build- 
ing your receiver. There will be no doubt 
about the quality of these parts or their 
dependability if you go to your dealer and 
ask for FROST. RADIO parts and accessories. 

FROST RADIO 

Super -Variable Resistances 
For controlling volume, tone and regener- 

ation. Non -in- 
ductive, smooth 
and noiseless in 
operation. Pro- 
vide stepless 
variation from 
zero to maxi- 
mum. 

Type 880, two 
terminals, and 
Type 890, three 
terminals, eith- 
er type, $1.25, 
in all resist - 

List Price, $1.25 ances. 

FROSTRADIO 

Metal Frame Rheostats 
A simple, sturdy 
rheostat for lit- 
tie money, that 
has all of the ,! 
electrical quali- 
ties of our Bake- 
lite type. Metal 
frame cannot 
bend or warp, 
and shaft align- 
ment is perma- 
nent. Single hole 
mounting. Sup- 
plied in resist- 
ances from 2% 

to 75 ohms -50c. List Price, 50c 

FROST -RADIO Bakelite Rheostats 
Their cast frames of genuine Bakelite 

permit free cir- 
culation of air 
around wind- 
ings. Oversize 
current carry- 
ing capacity 
prevents over- 
heating. Oper- 
ation is smooth 
and noiseless. 
The finest rheo. 
stats money can 
buy, yet is not 
high priced. 

Any resist- 
ance, 2% to 75 
ohms, 75c. List Price, 75c 

MOST 

Imo 41 
Automatic 

2 -Fone 
Plug 

List Price, 
75c 

HERBERT H. FROST, Inc. 
160 North LaSalle Street 

CHICAGO 
New York Los Angeles 

iiiiiiiiii si iiiiiiiti°eai 
. n r Pub& S1St8tlCC Resistance-Coupled 

ERFECT AUDIO AMPLIFIERti 

ti Provides sudlo amoliOestlon 
i 

with minimum dletortlnn. Rrndlevanit 
molded resistors used In tho Bradley-Amplifier 
do eat vary with nao ed ere not affected by atmospherlo ti 
conditions. Can bra nard to replaeo transformer amnliflers 
Io standard radio mote with doeldcd Increase in to quality. a ti, ti 

e Electric Controlling Apparatus % : 278 Greenfield Avcnue Milwaukee, Wis. 
% 

Manufacturers' ooklets 
Available 

A Varied List of Books Pertaining to Radio 
and Allied Subjects Which May Be Obtained 
Free by Using the Accompanying Coupon 

AS AN additional service to RADIO BROAD- 
CAST readers, we print below a list of 

booklets on radio subjects issued by various 
manufacturers. Already, a regular feature of 
this maga; ine is an analysis of the best material 
in current radio publications, and a series of 
Laboratory Data Sheets, both of which present 
concise and accurate information in such a 
form as to be readily used. The publica- 
tions listed below cover a wide range of subjects, 
and offer interesting reading to the radio en- 
thusiast. The manufacturers issuing these 
publications have made great effort to collect 
interesting and accurate information. RADIO 
BROADCAST hopes, by listing these publications 
regularly, to keep its readers in touch with what 
the manufacturers are doing. Every publica- 
tion listed below is supplied free. In ordering, 
the coupon printed on page 324 may be used. 
Order by number only. -THE EDITOR. 

PARTS 

i. HooK -Ups- Problems of filament supply, 
voltage, regulation, and effect on various dr- 
cuits. RADIALL COMPANY. 

2. HARD RUBBER PANELS -Characteristics 
and properties of hard rubber as used in radio, 
with suggestions on how to "work" it. B. F. 
GOODRICH RUBBER COMPANY. 

3. AUDIO TRANSFORMERS -A booklet giving 
data on input and output transformers. PACENT 
ELECTRIC COMPANY. 

4. RESISTANCE -COUPLED AMPLIFIERS -A 
general discussion of resistance coupling with 
curves and circuit diagrams. COLE RADIO 
MANUFACTURING COMPANY. 

5. CARBORUNDUM IN RADIO -A book giving 
pertinent data on the crystal as used for detec- 
tion, with hook -ups, and a section giving in- 
formation on the use of resistors. THE CAR - 
BORUNDUM COMPANY. 

6. B- ELIMINATOR CONSTRUCTION-Com- 
plete constructional data on how to build. 
AMERICAN ELECTRIC COMPANY. 

7. TRANSFORMER AND CHOKE-COUPLED 
AMPLIFICATION -Circuit diagrams and discus- 
sion. ALL -AMERICAN RADIO CORPORATION. 

8. RESISTANCE UNITS -A data sheet of 
resistance units and their application. WARD - 
LEONARD ELECTRIC COMPANY. 

9. VOLUME CONTROL -A leaflet showing cir- 
cuits for distortionless control of volume. CEN- 
TRAL RADIO LABORATORIES. 

10. VARIABLE RESISTANCES -As used in 
various circuits. CENTRAL RADIO LABORATOR- 
IES. 

II. RESISTANCE COUPLING -Resistors and 
their application to audio amplification with 
circuit diagrams. DE _RJR PRODUCTS COMPANY. 

12. DISTORTION AND WHAT CAUSES IT- 
Hook -ups of resistance -coupled amplifiers with 
standard circuits. ALLEN -BRADLEY COMPANY. 

13. MATERIALS FOR SCREW MACHINE PROD- 
UCTS- Comparative costs of steel and brass 
with data and actual examples of how to specify. 
BRIDGEPORT BRASS COMPANY. 

14. ORDERING THE RIGHT KIND OF SHEET 
BRASS-HOW to specify the proper grades for 
various purposes. BRIDGEPORT BRASS COM- 
PANY. 

15. B- ELIMINATOR AND POWER AMPLIFER- 
1 nstructions for assembly and operation using Ray- 
theon tube. GENERAL RADIO COMPANY 

I5a. B- ELIMINATOR AND POWER AMPLIFIER - 
I nstructions for assembly and operation using an 
R. C. A. rectifier. GENERAL RADIO COMPANY. 
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16. VARIABLE CONDENSERS -An ambitious 
description of the functions and characteristics 
of variable condensers with curves and specifica- 
tions for their application to complete receivers. 
ALLEN D. CARDWELL MANUFACTURING COM- 
PANY. 

17. BAKELITE -A description of various uses 
of bakelite in radio, its manufacture, and its prop- 
erties. BAKELITE CORPORATION. 

18. BRASS RODS- Details of manufacture 
together with tests and specifications. BRIDGE-. 
PORT BRASS COMPANY. 

19. POWER SUPPLY -A discussion on power 
supply with particular reference to lamp-. 
socket operation. Theory and constructional 
data for building power supply devices. ACME 
APPARATUS COMPANY. 

20. AUDIO AMPLIFICATION -A booklet con- 
taining data on audio amplification together with 
hints to the constructor; also some general radio 
information. ALL -AMERICAN RADIO CORPORA- 
TION. 

21. HIGH- FREQUENCY DRIVER AND SHORT- 
WAVE WAVEMETER- COStrUCtiOnal data and 
application. BURGESS BATTERY COMPANY. 

ACCESSORIES 

22. A PRIMER OF ELECTRICITY- Funda- 
mentals of electricity with special reference to 
the application of dry cells to radio and other 
uses. Constructional data on buzzers, automa- 
tic switches, alarms, etc. NATIONAL CARBON 
COMPANY. 

23. AUTOMATIC RELAY CONNECTIONS -A 
data sheet showing how a relay may be used to 
control A and B circuits. YAXLEY MANU- 
FACTURING COMPANY. 

24. DETECTOR TUBES -A brief outline of 
tube operation. C. E. MANUFACTURING COM- 
PANY. 

25. ELECTROLYTIC RECTIFIER -Technical 
data on a new type of rectifier with operating 
cu rves. MODEL RADIO CORPORATION. 

26. DRY CELLS FOR TRANSMITTERS -Actual 
tests given, well illustrated with curves showing 
exactly what may be expected of this type of B 
power. BURGESS BATTERY COMPANY. 

27. DRY -CELL BATTERY CAPACITIES FOR 
RADIO TRANSMITTERS -Characteristic curves 
and data on discharge tests. BURGESS BATTERY 
COMPANY. 

28. B BATTERY LIFE- Battery life curves 
with general curves on tube characteristics. 
BURGESS BATTERY COMPANY. 

29. How TO MAKE YOUR SET WORK BETTER 
-A non -technical discussion of general radio 
subjects with hints on how reception may be 
bettered. UNITED RADIO AND ELECTRIC COR- 
PORATION. 

30. TUBE CHARACTERISTICS -A data sheet 
giving constants of tubes. C. E. MANUFACTUR- 
ING COMPANY. 

31. FUNCTIONS OF THE LOUD SPEAKER -A 
short, non -technical general article on loud 
speakers. AMPLION CORPORATION OF AMERICA. 

32. METERS FOR RADIO -A catalogue of 
meters used in radio with connecting diagrams. 
BURTON -ROGERS COMPANY. 

33. SWITCHBOARD AND PORTABLE METERS - 
A booklet giving dimensions, specifications, and 
shunts used with various meters. BURTON - 
ROGERS COMPANY. 

34. COST OF B BATTERIES -An interesting 
discussion of the relative merits of various 
sources of B supply. HARTFORD BATTERY 
MANUFACTURING COMPANY. 

15. STORAGE BATTERY OPERAT:ON -An il- 
lustrated booklet on the care and operation of 
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GEORGE ELECTRIC COMPANY 

"B POWER UNIT" 
TYPE "M" 

* 
Complete with Tube $29.50 

Our patented filter circuit is most efficient, 
delivering absolutely pure direct current, free 
from any hum or distortion. The Type M 
Unit is sturdily constructed, and will last as 
long as the best receiving set. 

Variable resistances permit the selection of 
voltages to make your set work efficiently at 
all times. You can bring in distant stations 
with more volume, and your locals with purer 
tone. 

This unit operates on 110 volt, 6o cycle A. C. It will 
deliver 180 volts, with plenty of current for a ten tube 
set or sets equipped with power tubes. 

FULLY GUARANTEED 
Our dealer will be glad to give you a demonstration. 

Write for further information. 

GEORGE ELECTRIC COMPANY 
751 Carleton Ave. St. Paul, Minn. 

Dealers and Agents! -Write today for attractive 
agency proposition 
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Licensed Under Huer Pat. No. 1589692 

FMC 
t ifJVVaLL 

T!%r i 1p irr.11,. _ rT111.1'T 
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Amplify all notes and all frequen 
cies evenly and faithfully, assuring 
more volume and perfect tone. Use 
them in place of transformers or 
resistance units. 

Sold by all Dealers 
FREE -"The Story of Amplification" 

Write for a Copy; 
Ford Radio & Mica Corp., 

111 Bleecker St. New York City 
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Safety VaIve 
forYour Radi 
SUPPOSE the battery wires to your radio set became 

crossed, accidentally, what would happen? Almost 
anything from a serious fire, due to overheated wires, to 
a ruined B- Battery or a burned -out tube. The con- 
sequences are serious enough to warrant some careful 
thought right now! 
The cheapest insurance against the dangers of crossed wires is 
to protect your radio set with a Belden Fused Radio Battery 
Cord. It provides 

I -An A- battery fuse. 
2 -A B- battery fuse. 
-A polished bakelite 

cover for the battery 
fuses. 

4 -A compact connecting 
cable that dispenses 
with loose wires. 

5 -A color -code on each 
wire for identifying 
each circuit. 

6 -A time- saver, because 
the cord is quickly 
connected and easily 
concealed. 

Eliminate fire hazard, ruined or 
discharged batteries, and burned - 
out tubes. Ask your nearest 
dealer for a Belden Fused Radio 
Battery Cord, today! 

Belden 
Manufacturing Co. 

2312A South Western Avenue. 
I Chicago, Illinois 

I 

I 
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Belden Fused 
Radio Battery Cord' 
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USE THIS COUPON 

RADIO BROADCAST SERVICE DEPARTMENT 
RADIO BROADCAST, Garden City, New York. 
Please send me (at no expense) the fol - 

1 
lowing booklets indicated by numbers in the 

ipublished list 

=Name 

Address 
(Number) (Street) 

(City) (Slate) 

ORDER BY NUMBER ONLY 
This coupon must accompany every order. 
RB 127 
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3.24 RADIO BROADCAST ADVERTISER 

USE THESE COILS 
AND IMPROVE ANY 
RADIO RECEIVER! 

614 VIR2S3 
CEO _I 

SUPER -SENSITIVE 

INDUCTANCE UNITS 

Tuned Radio Frequency Kit 
012.00 

The Aero Coil Tuned Radio Frequency Kit 
illustrated above will positively improve the 
performance of any receiver. Patented Aero 
Coil construction eliminates radio frequency 
losses and brings tremendous improvement in 
volume, tone and selectivity. Kit consists of 
three matched units. The antenna coupler 
has variable primary. Uses .00035 condenser. 
8 page color circuit, layout and instruction 
sheet for building the supersensitive 5 tube 
Aero -Dyne receiver packed FREE with each 
kit. Extra copies, 75c each. Instructions 
include insert showing how to wire up for a 
power tube if desired. 

Low Wave Tuner Kit 
1$12.50 

Completely interchangeable. Adapted by 
experts and amateurs. Range 15 to 130 
meters. Includes three coils and base mount- 
ing, covering U. S. bands, 20, 40 and 80 
meters. You can increase the range of this 
short wave tuner by securing coils No. 4 and 
5. Combined range of 15 to 550 meters. Both 
interchangeable coils fit same base supplied 
with short wave kit and use the same conden- 
sers. Coil No. 4, price $4.00; Coil No. 5 
price $4.00. 

Get these coils from your nearest dealer. 
If he should be out of stock order 

direct from the factory 

AERO PRODUCTS, Inc. 
Dept. 109 

1772 Wilson Ave. Chicago, III. 

Famous 
2/64, RWO 

Now 
Sold on 

(kill Modes 
NKr, prd 

Complete 
With All 

Accessories 

Get Agents Price-Save So% 
Crept newel Now own a famous Norwood at the 
world'etoweat price for real quality -and pay on cosy 
terms. The only Radio Bold direot on easy terms - 
proof that the Tlarwood TI UST be o wonder. A year 
ahead with 4 big exclusive improvements-Super- 
lielertIvlly Power -Tube Volume, Now Eaay- Tuning 
t'rinciplo. fskw Tono Quality. Save half -and got o 
Radio that can't be beat at AN Y prier, 

30 Days Free Trial 
Wo trust you. Provo tho Mar. 
wood the beet buy ln America: 
Don't buy a Radio t II you got 
our Easy Terms, 30 Days' Froo 
''rial, Agent's Confidential Low 
Prices, Irroe Radio plan, new Cub 

Ioe A gents -W rite quirk for territory-NI okrblamonev. 
MAR WOOD RADIO CORPORATION 
1747 -Ala Morse Avenue, Chicago, III. 

the storage battery. GENERAL LEAD BATTER- 
IES COMPANY. 

36. CHARGING A AND B BATTERIES -\carious 
ways of connecting up batteries for charging 
purposes. WESTINGHOUSE UNION BATTERY 
COM PAN Y. 

37. CHOOSING THE RIGHT RADIO BATTERY - 
Advice on what dry cell battery to use; their 
application to radio, with wiring diagrams. 
NATIONAL CARBON COMPANY. 

MISCELLANEOUS 

38. LOG SHEET -A list of broadcasting 
stations with columns for marking down dial 
settings. U. S. L. RADIO, INCORPORATED. 

39. BEHIND THE SCENES IN A BROADCASTING 
STATION- Operation in general, and specific facts 
about WKRC. KODEL RADIO CORPORATION. 

4o. STATIC -A brief discussion of the dis- 
turbances which may cause trouble in a receiver. 
SUN MANUFACTURING COMPANY. 

41. BABY RADIO TRANSMITTER OF 9xH -9EK 
-Description and circuit diagrams of dry -cell 
operated transmitter. BURGESS BATTERY COM- 
PANY. 

42. ARCTIC RADIO EQUIPMENT-DeScrip- 
tion and circuit details of short -wave receiver 
and transmitter used in Arctic exploration. 
BURGESS BATTERY COMPANY. 

43. SHORT -WAVE RECEIVER OF 9XH -9EK- 
Complete directions for assembly and operation 
of the receiver. BURGESS BATTERY COMPANY. 

44. ALUMINUM FOR RADIO -A booklet con- 
taining much radio information with hook -ups 
of basic circuits, with inductance -capacity 
tables and other pertinent data. ALUMINUM 
COMPANY OF AMERICA. 

45. SHIELDING -A discussion on the applica- 
tion of shielding in radio circuits with special 
data on aluminum shields. ALUMINUM COM- 
PANY OF AMERICA. 

46. AUDIO FREQUENCY CHOKES -A pamph- 

l ook 

let showing positions in the circuit where audio 
frequency chokes may be used. SAMSON 
ELECTRIC COMPANY. 

47. RADIO FREQUENCY CHOKES -Circuit 
diagrams illustrating the use of chokes to keep 
out radio frequency currents from definite 
points. SAMSON ELECTRIC COMPANY. 

48. TRANSFORMER AND IMPEDANCE DATA - 
Tables giving the mechanical and electrical 
characteristics of transformers and impedances, 
together with a short description of their use in 
the circuit. SAMSON ELECTRIC COMPANY. 

Reviews 
Physics for the Radio Man 

PRACTICAL PHYSICS. By Black and Davis. 
Published by the Macmillan Co. Revised 
edition, 1925. 572 pages, including supple- 
mentary pamphlet, 1926, on "Radio Broad- 
casting." 58o illustrations. Price, $1.68. 

T T' 
HE original meaning of "physics" was 

II "the study of natural philosophy, the J science of the principles operative in in- 
organic nature." The lever, the arch, the wind- 
lass, the pulley, and the flow of liquids were the 
foundations of a branch of human knowledge 
which to-day has acquired endless ramifications. 
To-day we cannot think of physics either as 
"natural philosophy" or as a thing so abstract as 
"the principles operative in inorganic nature." 
It is a study of principles, the operation of which 
surround us at every moment. 

The authors of " Practical Physics" have been 
diligent in bringing home to their readers the 
practical application of physics in the things of 
daily life. They have not contented themselves 
with statements of laws, formulas, and princi- 
ples. There is hardly a page which does not 
illustrate some familiar device in general use as 
examples of the principles expounded in the text. 
For example, by turning only a few pages, we 
found clear -cut diagrams of a vacuum cleaner, 
phonograph, door check, carbon transmitter, 
automobile speedometer, dry cell and voltmeter, 
water tap, lawn sprinkler, electric iron, and a 
steam radiator vent. By this means, its writers 
have made their comprehensive volume interest- 
ing reading, a quality usually lacking in reference 
books and school texts. 

'I'he problem of writing a physics text book is 
largely one of elimination. To attain concise- 
ness without undue length, yet completeness 
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sufficient to be useful, ease of reference, and 
questions and problems for study purposes, in a 
mere 572 pages, is indeed no small problem. 
Good arrangement has contributed liberally in 
making the attainment of these objectives possi- 
ble. Every section is numbered and headed in 
bold face for easy reference; questions and prob- 
lems are distributed in convenient grouping, not 
only at the end of each of the twenty -four chap- 
ters but at each logical point throughout the 
text, permitting of easy assignment for study; at 
the end of each chapter is a summary expound- 
ing crisply the laws, principles, and conclusions of 
the entire chapter. 

To the radio enthusiast, ease of reference is of 
great importance, for he consults a physics book 
solely to refresh his mind on some particular fact 
or principle. He finds a knowledge of many 
branches of physics enters into his radio problems. 
A vernier dial is not a radio device nearly so 
much as it is a mechanical contrivance; the 
physics of sound contributes its share to attain- 
ing good tonal quality; a knowledge of electrical 
engineering is essential when the storage battery, 
power- supply device, fuses, chargers, power trans- 
formers, and numerous other parts of radio equip- 
ment are being considered. A textbook on phy- 
sics is indeed no intruder in the radio enthusiast's 
library. 

In fact, more often than not, the radio devotee 
is quite unfamiliar with the principles outlined in 
Chapter \III, dealing with Magnetism; \I\', 
Static Electricity; XV, Electric Currents (i. e.. 
units, resistance, its application to series and 
parallel circuits, battery connections, and num- 
erous practical points in constant use about the 
radio laboratory); \ \'I, Effects of Electric Cur- 
rent (describing relations of electricity and 
m agnetism. bells, telegraphs, meters, fuses, cir- 
cuit breakers, lamps, storage batteries, arcs, etc.); 
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Sheet Copper 
for 

Shielding 
Shielding 

Prevents aerial radia- 
tion and feedback. 

Insulates against in- 
terference from adjoin- 
ing circuits. 

Improves efficiency, 
selectivity and tone 
quality. 

USE SHEET COPPER 
because it combines low 
resistance with easy work- 
ing qualities. 

COPPER Z BRASS 
RESEARCH ASSOCIATION 
25 Broadway - New York 

RAYTHEON 
For Reliable Reception 

BIG NEW 1927 
CATALOG -FREE 

Dealers, Agents, Set Builders -get our 
big 1927 Catalog - 225 nationally advertised 
lines. Lowest prices in America! Largest, 
most complete stock. Radio's latest develop- 
ments. It's FREE -send for your copy now. 
AMERICAN AUTO & RADIO MFG. CO., Inc. 

36 McGee Street, Nensas City, Mo. 

3lop It./ 
. 

Complete 
with tube 

Last quarter -eight minutes to play -score tied - 
your favorite has the ball on opponent's twenty 
yard line -first down -ten yards to go -looks like 
a touchdown - 
Broadcasting coming in fine play by play -and 
then, -it fades away. Tubes are not lit -"A" 
Battery is out -rundown. 
This cannot happen to those who use the 

F RóorirAN 
CHARGER 

This device keeps the "A" Bat- 
tery fully charged at all times 
An absolute necessity -fool proof and dependable 
in every respect. Equipped with a Tungar Rectify- 
ing Tube which supplies a steady charging current 
to the "A" Battery when the set in not in use. 
When the radio is in operation the charger is dis- 
connected by means of an automatic relay. 

No LIQUIDS USED "B" ELIMINATOR CONNECTION 

Sold by Authorized Freshman Dealers Only 

Write for our new 48 -page book illustrating and describing the 
entire line of Freshman Masterpiece Receivers and other apparatus 

CHAS. FRESHMAN CO., Inc. 
Freshman Bldg., NEW YORK -2626 W. Washington Bldg., Chicago 
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RADIO BROADCAST ADVERTISER 

Get Your Complete Parts 
for All the Newest 

Circuits Here 
In every issue of I'opular Radio and 

other radio magazines you will find the 
newest circuits of the world's greatest 
radio engineers. You will want to build 
these sets from the parts specified. BARA- 
WIK service keeps up to elate on all the 
new wrinkles. We have the specified parts 
for all these new circuits, complete, ready 
to ship you the instant your order arrives. 
Take advantage of this unequalled ser- 
vice. Get what you want -quick -at a big 
saving. No order too large or too small 
for us. 300,000 fans swear by BARAWIK 
service. We can please you, too. 

Short Wave Equipment - 
Special Amateur Section 

The Barawik line features this season a 
special Amateur Department in charge of 
F. J. Marco, owner of station 9ZA, a na- 
tionally famous radio engineer and an 
authority on amateur work. It presents 
the latest in short wave equipment, trans- 
mitting and receiving supplies and every- 
thing necessary for the amateur and ex- 
perimenter. Special attention has been 
given to short -wave kits including the 
B -T, Aero Coil, Silver -Marshall R.E.L., 
etc. It will pay you to get our new 
Guide at once. 

Radio's Newest at Rock - 
Bottom Prices 

The new 1927 edition of the Barawik 
Catalog and Guide gives a comprehensive 
listing of the radio sets, parts, kits, sup- 
plies and accessories necessary in radio. 
This new guide contains over 6,000 items 
of radio's newest developments, every- 
thing that a real fan will need from the 
complete factory-built set to the smallest 
screw, including labor- saving devices, 
tools, power supply units. amplifier equip- 
ment, etc. Standard equipment of the 
best known manufacturers at tremendous 
savings. 

Besides the complete radio and amateur 
line there is shown a selection of elec- 
trical goods, household appliances, auto 

accessories and ar- 
ticles necessary in the 
home -all at a big 
saving in price. 

Write to -day for 
your free copy of the 
164 -page guide. Also 
please include name 
of other fans. Mail 
the handy coupon 
NOW. 

540 -549 Monroe St. 
Chicago, U. S. A. 

Mail This Coupon Now! For Free Copy 
Name 

Address 

Fan 
Address 

. 

ti THE PERFECT POTENTIOMETER u 

: Uses graphite disc resistors which are ¡ 

% 

noiseless and not 
6; affected by atmos- 

pheric conditions. 
'u Metal parts are nickel 

plated. One hole 
u mounting. Finish; and knob match : 
u Bradlcystat. Made in 
o ur 200 and 400 ohm 

ratings. 
u ti l -- i CO. * 

Electric Controlling Apparatus ti 
278Grccnficld Avenue Milwaukee, Wis. 

XVI I, Induced Currents (with generators, com- 
mutators, series, shunt and compound windings, 
starting resistances, induction coils, telephones, 
featured in the text); Chapter XVI II, Alternat- 
ing Currents; Chapter XIX, Sound (wave 
motion, musical tone, pitch, timbre); Chapter 
XXIII, Electric Waves (oscillatory discharge, 
vacuum tube detectors); and Chapter XX I V, 
Radio Broadcasting. 

Favorable as our comment is as to the value 
of this book to the radio enthusiast, we warn 
him that it is not a radio book. Just as the 
authors have confined themselves to basic princi- 
ples in every branch of mechanics, optics, and 
acoustics, so also have they dealt with our be- 
loved subject of radio. For example, we chal- 
lenge you to understand the functioning of a 
vacuum tube clearly from a reading of the 
author's description. Everything there is true. 
But the student may ask after reading it, " What 
is the B battery for ?" Perhaps the diligent 
reader may remember a statement, earlier in the 
book, that "electric current flows downhill from 
plus to minus in outside circuit." That would 
only confuse him, however, because the ex- 
planation says "the filament, when glowing, 
emits electrons" and they flow "from the fila- 
ment to the plate." In the next chapter, it says 
that the B battery always keeps the plate posi- 
tive. It would not be impossible to conclude 
from these statements that the B battery op- 
poses the flow of electrons from the filament to 
the plate. The real error does not lie in the text; 
it is the fact that plus and minus signs were arbi- 
trarily placed on dry cells long before anything 
was known about flow of electrons through 
vacuums. Early investigators simply got the 
signs the wrong way around. 

Nevertheless, these are minor points which do 
not detract seriously from the value of this com- 
prehensive textbook of physics. 

EDGAR H. FELIX. 

Announcers' Biographies 
THE AMERICAN ANNOUNCER AND 
RADIO LOG: Published by the American An- 
nouncer, Buffalo, New York, 76 pages, 112 por- 
traits. Price $2.50. 

ACCORDING to the publisher, it is in- 
tended that the purpose of The American 
Announcer and Radio Log be to bring 

the various fine broadcasting stations of the 
country nearer to the hearts and homes of the 
listener. The book is a fairly complete compi- 
lation of the biographies of some of the leading 
station announcers in the country. While per- 
haps all of the announcers can never be listed, the 
publishers are fully aware of the fact, but have 
made provision for the insertion of new pages 
when these are warranted. 

A photograph of each announcer is given, to- 
gether with a brief sketch of his life and history 
before he became an announcer. To those who 
are interested in tracing back the influence which 
made their favorite announcers take up the pro- 
fession, this information would be of particular 
interest. The station call letters, the owner, 
the power, and wavelength of the station are 
also given. With the physical dimensions, color 
of eyes,, and hair, any ardent announcer - 
worshipper can certainly get a pretty good idea 
of his favorate idol. 

The latter pages of this book offer a list of 
stations, accurate at the time of publication 
with room for additions as the need may arise. 
The log gives the call letters, the owner, the 
location, the wavelength, the power, and three 
columns for marking down the dial settings. To 
supplement this list, the stations are regrouped 
according to their locality, and ready reference 
maps are provided for locating the stations. 
Cuban and Canadian stations are also listed. 
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Cable Connector 
Plub 

for Binding Posts 
You will get some real satisfaction and pleas- 

ure, too, with the Yaxley Cable Connector Plug. 
It does away with a mass of unsightly wires and 
concentrates them in one neat, compact unit. 
Cable Connector consists of plug and receptacle. 
The plug is provided with seven 15 -inch strands 
(RMA Standard Colors) which connect directly 
to the binding posts. The receptacle is provided 
with 5 -foot seven- strand cable for connecting to 
the batteries. 

Plug and receptacle are of Bakelite, with 
phosphor bronze contact springs and brass pins. 
A sure, positive contact is assured, and because 
of the guide pin it is impossible to put the Con- 
nector together incorrectly. 

Increase the pleasures of your radio hours by 
getting one to -day. 

No. 67o -Cable Connector Plug. ... $4.00 
At your dealer's. If he cannot supply you 

send his name with your order to 

YAXLEY MFG. CO 
Dept. B, 9 So. Clinton St. 

Chicago, Ill. 

c.._ .I_ y`'C -:.c.'r a;F- 
This is a good time to subscribe for 

RADIO BROADCAST 
Through your dealer or direct, by the year only $4.00 

DOUBLEDAY, PAGE & CO. GARDEN CITY, NEW YORK 

Type 612 -$42.50 
The "B " Without a 'Buzz 

. ;:,.,,... 
e 

I ° v 
Also -Complete set of parts for home - 
builders at reasonable prices. Write us. MAYOLIAN 

RADIO CORPORATION 
1668 Webster Ave., New York, N. Y. 

'Pioneers in Battery Elimination 
e.. e n, e eo * 

The Tower of `Niagara - 
The lrriet of an e.4rctic Wight 
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Volume 
With 

Clarity 

DOUBLE ENJOYMENT 
From Any Set With 

7k urns 
LOUD SPEAKER 

Why sacrifice the excellent reproducing 
qualities of a szt by the use of an inferior 
speaker. With a BURNS it is possible 
to reproduce with amazing exactness 
every note of music and inflection of 
voice that the set can pick up. A 
trial will convince. 
AT YOUR DEALER'S OR WRITE DIRECT 

Xmerican 6fecfirc 
COMPANY 

State and 64th Sts. Chicago, U. S. A. 
Ask About BURNS B- Eliminator 

TUBE 
EQUALI Z OR 

SYSTEM 

Eliminates 
Rheostats 
Elkay Equalizors re- 
place variable rheo- 
stat, delivering correct 
voltage to any type of 
tube automatically. To 
use any combination 
of tubes in same set, 
merely insert correct 
value of Equalizor, 
there is one for 
every tube made. 
Before building your 
set, write for folder 
to The 
Langbein- Kaufman 
Radio Co. (Dept. R) 

62 Franklin St. 
New Haven, Conn. 

50c 
Each 

175c 
Mounted 

f 

IN:NN .f" 
li 

i 

I ; 

( 

Beautiful Jacobean-design by Conner 
Finished in Warm Walnut 

I .;...;. g///1 ,, 
Put Your Set in a Conner Cabinet 

C`"HE MOST interesting -the most noticed piece of furniture in your home 
is your Radio Set -House it in a Conner Convenient Cabinet and it 
will then be the most attractive. Even the best set, with a 

makeshift mounting, exposed wiring and batteries, misses much 
in giving you and your friends the pleasure and satisfaction which 
it should. A Conner Cabinet lends added class and tone to the 
finest equipment. 

A Conner Cabinet assembles every detail of your receiving set, 
including batteries and tools in a scientifically convenient arrange- 
ment and encloses everything in an exceptionally beautiful piece 
of period furniture. Radio builders know the name "Conner" 
means Quality. Leading Radio dealers show Conner Cabinetsv 

Write today for illustrations of the entire line of Conner Convenient Cab. 
inets and learn how easily you may own and enjoy one of these beautiful cases. 

A Period Design for every 
plan of Decoration 

$35 to $99.50 
Jacobean 

Renaissance 
Sheraton, etc. 

Write today for illustrations 
and details. 
We specialize on Cabinets 
for Radio Builders. 
Get our Interesting offer 
to Radio Dealers in open 
territory. Write today. 

CONNER RADIO CABINET COMPANY 72, New Albany, Indiana. 

Specified for the R. B. Lab re- 
ceiver ... MAR -CO controls add 
searching tuning action, as well as 
stylish appearance. $3.50 com- 
plete with Mazda lamp, bezel and 
drilling template. For moruntina 
on metal panels, sets of insulated 
bushings are available at 250 a set. 

MARTIN COPELAND CO. 
Providence, R. I. 

1NA CO 
Illuminated Controls 

* Examined and approved by RADIO BROADCAST * 
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POWER SIX, KARAS, H. F. L. 
ADDED to the list of handsomely Veri Chromed Formica kit 

panels are now the Bremer Tully Power Six, Karas Equamatic 
front and sub panels, H. F. L. Nine in Line Superheterodyne with sub 
panel, Victoreen Universal single dial control. There are also Infra - 
dyne 7 x 28, and 7 x 30 Aerodyne, St. James 8 Tube, Bremer Tully 
Counterphase, Browning Drake National, Madison Moore Super- 
heterodyne, Canfield Duoformer. They are sold by leading jobbers 
and dealers. 

Special panels cut to size and Formica tubing 
are also available for Amateurs 

The FORMICA INSULATION COMPANY 
4628 SPRING GROVE AVENUE 

Hear the FORMICA 
Orchestra Tuesday 

9 to 10 

over WLW 

óRMICx 
Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 

CINCINNATI, OHIO 

Formica has a 
Complete Service on 

Insulating Material for 
Radio Manufacturers 

LEARN THE CODE AT HOME with the OMNIGRAPH 
"Just Listen-The Omni- THE OMNIGRAPH Automatic Transmitter will teach you both the Wireless and Morse Codes -right 

in your own home- quickly, easily and inexpensively. Connected with Buzzer, Buzzer and Phone 
or to Sounder, it will send you unlimited messages. at any speed, from 5 to 50 words a minute. 

THE O21INIGRA I'Il is not an experiment. For more than 15 years, it has been sold all over the world 
with a money back guarantee. The OMNIG RAPH is used by several Depts. of the U. S. Govt. -in fact. 
the Dept. of Commerce uses the OMNIGRAPH to test all applicants applying for a Radio license. The 
OIINIGRAPH has been successfully adopted by the leading Universities, Colleges and Radio Schools. 

Send for FREE Catalogue describing three models. DO IT TO -DAY. 

graph will do the teaching" 

THE OMNIGRAPH MFG. CO.. 13K Hudson St., New York City 
Zr you own a Radio Phone set and don't know the code-you are missing most of the fun 

JEWELS* 

Modernize 
Your Set 

rYP 
A- B-RELAY 

For Sete with 
Fou. or Mote S Veal-WOOS : 9. rt t A e 11.0, 

',IA.,....7.71 ..31i, .. ¡,,. 
:'n:m:: é °,n.. $ 

/wc 
CHAMCEA aCLINÌU ArOR On Twit On ruts slDC SIDE 

weu E'ect,le.,I s<.umeetCo 
CHICAGO . 

with a Jewell A -B Relay. It relieves you 
of the job of switching the B- eliminator 
and trickle charger. It does the switching 
automatically with the snap of your 
filament switch. 

When the filament is turned on it dis- 
connects the charger and connects the 
B- Eliminator to the electric light circuit. 
Turning the filaments off reverses the 
operation. It is very convenient. 

Send for Descriptive Form No. 1023 

JEWELL ELECTRICAL INSTRUMENT CO. 
1650 Walnut Street Chicago 

eí26 Years Making Good Instruments" 

A -B Relay - It will not 
interfere with the normal 
operation of any set. Smooth 
-Positive -Reliable. 

No. 1582 List $11.00 

A Conspicuously 
Successful B-Eliminator 

incorporates 
Dongan Radio -Power Unit 

No. 1582 
for use with the Raytheon Tube 
THOUSANDS of these B- Eliminators have 

been built and are giving 100 per cent satis- 
faction. Dongan No. 1582 consists of 1 Trans- 
former and 2 Chokes, designed in conjunction with 
Raytheon engineers. The Radio-Power supply is 
quiet, smooth and consistent all the time. 
Built into handsome black metal case -very du- 
rable. Complete instructions for building. Send 
check or money order at once. 

No. 147 Transformer, designed for use in 
connection with the output circuit, avoids the loss 
of B voltage due to the high resistance of the loud 
speaker and eliminates all risk of damage to the 
speaker. List $4.50 

DONGAN ELECTRIC MFG. CO. 
2991 -3001 Franklin St. Detroit, Mich. 

TRANSFORMERS of MERIT for FIFTEEN YEARS 

* Examined and approved by R.1DIO BROADCAST '* 

FLEXIBLE 
CELATSITE 

Flexible, stranded wire for 
point -to -point and sub -panel wiring. Non- inflammable 
"spaghetti" covering. 
In black, yellow, green, 
red and brown; a color 
for each circuit. Put 
up in 25 -foot coils. 

The Original Celatsite -a tinned, copper bus bar wire 
with non -inflammable "spaghetti" 
covering, for hook -ups. 5 colors; 
30 -inch lengths. 
Celatsite Battery Cable -a silk- covered cable 
of vari- covered Flexible 
Celatsitewires,for con- 
necting batteriestosct. Prevents 

`blowing" of tubes; 
gives your set an 
orderly appearance. 
We also offer the highest grade of "spa- 
ghetti" tubing for Nos. 10 to 18 wires. 
5 colors; 30 -inch lengths. 

Stranded Enameled Antenna 
Best outdoor antenna you can 
buy. 7 strands of enameled 
copper wire; maximum sur- 
face for reception. Prevents 
corrosion a n d consequent 
weak signals. 

Send for folder 

THE ACME WIRE CO., DEPT. B 
NEW HAVEN, CONN. 

ACMF IRE 
MAKES BETTER RADIO 

www.americanradiohistory.com
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Fits All Tubes 

It gets 
that 
last 

mile" 

` GAP 
SOCKETi, 

Mr. Keith Henney, director of Broad- 
cast Laboratory and developer of R B. 
Lab. Circuit, and Mr. John B. Brennan, 
technical editor, recommend Airgaps 
for that circuit (November issue page 
36) because, as there stated, they 
introduce a minimum of gridplate 
capacity and aid in preventing ob- 
jectionable feedback. 

At all dealers or direct 
postpaid óoc. each 

AIRGAP PRODUCTS COMPANY Mfr. 
11 Campbell Street 

Newark, N. J. 

SSE THAT i 
F you like this magazine 
with its coated paper and 

enlarged size -then why not 
subscribe and get it regularly 
-by the year, $4.00, Six 
months, $2.00. 

Doubleday, Page & Co. 
Garden City New York 

BESIGLD to OUTLAST 

Two -Year 
Guarantee 

Bond 
in Writing 
Famous the world over for reli- 
able, enduring performance. Solid 
Rubber Case lasting protection 
against acid or leakage. 

Approved and Listed as 
Standard by Leading 

Authorities 
including Radio News Laboratories, 
Popular Sci. Inst. Standards, Pop. 
Radio Laboratories, Radio Broadcast 
Laboratories, Radio in the Home and 
Lefax, Inc. 

Send No Money 
Just state number wanted and we will 
ship same day order is received, by 
express C.O.D. Pay expressman after 
examining batteries. 6% discount for 
cash with order Remember, you save 
50% on World Bb:teries -so send your 
order today. 
WORLD BATTERY COMPANY 

Dept. 24 
1219 S. Wabash Ave., Chicago, III. 

NEW 
LOW 

PRICES 

Solid Rubber Case 
Radio Batteries 

6 -Volt, 100 -Amperes 
$10.00 

6 -Volt, 120 -Amperes 
$12.00 

6 -Volt, 140 -Amperes 
$13.00 

Solid Rubber Case 
Auto Batteries 

6 - Volt 11 - Plate 
$10 00 

6 - Volt 13 - Plate 
12.00 

12 - Volt. 7 - Plate 
$14.50 

Set yourrad,odlalsat 
288.3 meters for the 
World Storage at- 
tery Station gWSBC. 
Variety -new talent 
-always interesting. 
Jerry Sullivan, Dir. 

and Announcer 
"Che -CAW -go" ti 

a StríkLng Example of I 

Radioc Peal Prowess 

&e11 to 

MU-RAD 
ghe DUPER JIX- RECEIVER 

e,Ak Your Dealer for Demonstration or Write to 

MU -RAD RADIO CORP. 
DEPT. B., ASBURY PARK, N. J. 

otVer 
g- b d Y 

iowL/ 
Once this little jacket of live rubber 
slips over the howling tube- you're 
through! 

All over in less than one second! You 
can get it in sizes to fit every tube. Just 
ask for the 

MC DONALD 
HOWL 
ARRESTER) 

"It Stops that Howl" 
(TRADE MARK) 

Sole Selling Agents for the U.S. A. 
SPARTAN ELECTRIC CORPORATION 

350 West 34th Street, New York City 
Xicensed and ,Jiíanufactured by the 

Scientific Products Canada, Ltd. 
MADE IN U. S. A. 

PATENT PENDING 

75# each 

At all dealers 

% SIT HOWLS 
í(i ),r 

it doesn't 
No 
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.,\l)1tDEi\-HAUCKInG 
1'IIIIAIIt;rPlllA l'.`.A. 

':(33/ 005 fl the highest grade 
kildtoMppcuzltus.inm.11vrld 
_.....o.. ._ ._. 

A New and Advanced Model- 
Norden -Hauck Super -10 

Highest Class Receiver in the World 

Panel size: 36" x 9" x 1 -4" Weight: 55 lbs. 

THE NORDEN -HAUCK SUPER-10 is an entirely new and advanced design of Receiver, representing what 
we believe to be the finest expression of Modern Radio Research Engineering. It is the product of years of 
experience devoted exclusively to the attainment of an ideal Broadcast Receiver- regardless of cost. 

Results obtained in every respect will upset all your previous ideas of good radio reception. 
Here are only a few of the host of features that place the NORDEN -HAUCK SUPER -10 far in advance of 
competition: 
-lo tubes employed to ghe perfect reproduction with un- 

limited range and volume power. 
-Super seleetivity on all wave lengths. 
-Built to Navy Standards. 
-Wide wave length rage without change of coils, etc. 

(Adaptable 3ñ meters to :MOO meters if desired.) 

-Use Loop or Antenna. 
-Simple to operate, having only two major tuning controls. 
-No Harmonics. Signals are received only at one point. 
-Special Power Anillo Amplifier, operating any loudspeaker 

and eliminates necessity of external amplifier. 

The NORDEN -Hi UCK SUPER -10 is available completely constructed and laboratory tested. or we shall be glad to 
supply the complete engineering data, construction blue prints, etc., for those desiring to build their own receiver. 

Upon Request A complete catalog attrac- 
tively illustrated. will be 

gladly mailed without charge, or full size constructional 
blue prints, showing all elrctrlcal and mechanicaldata, will 
he promptly mailed postpaid upon receipt of $2.00 

Write, Telegraph or Cable Direct to 

NORDEN -HAUCK 
Incorporated 

ENGINEERS- MARINE BUILDING 
Philadelphia, U. S. A. 

TEAR OFF AND MAIL TODAY 

, \ORDENIIAUCK, Inc., Philadelphia, U. S. A. 
a Gentlemen:- 
:. Please send me without cost or obligation on my part. 

attractive Illustrated literature describing the new Norden- 
I. Hauck Super -10. 

I enclose $2.00 for which please send me, postpaid. com- 
plete full size constructional drawings and all data for build- 

s ing the Supet -10. 
s 

t Name 

I Address 

This is a good time to subscribe for 
RADIO BROADCAST 

Through your dealer or direct by the year, only $4.00 

DOUBLEDAY, PAGE & CO. GARDEN CITY, NEW YORK 

The «RADIGON" for 
ample, dependable 

"B" -POWER .. ,ean..K.dii.;l:.^ i 

RADIGON, 
You can depend on the Radigon B Power Supply. 
It does more than take the place of B- Batteries. 
The Radigon is the most efficient B Power Unit 
embodying the full wave non -filament tube princi- 
ple. It is absolutely guaranteed to give you not 
only good reception, but dearer tone, wider range 
and greater selectivity without any hum whatever. 
Expert and careful workmanship combined with 
materials of the highest quality insure l00% effi- 
ciency at all times. 

GUARANTEED 
By actual test you will find that the Radigon B will compare favorably with and give you results you 
would expect from eliminators selling at more than twice its price. To convince you that this is a fact 
we allow you ten days to prove it to yourself. and if after a ten -day test you are not satisfied in every re. 
sped you can return the Radigon at our expense for an immediate refund. Every Radigon product is guar- 
anteed against electrical and mechanical defects for one year. 
The Radigon will operate any radio set up to twelve tubes, on 105 to 120 volts SO to 60 cycle A C Cur- 
rent. Terminals are negative, detector and intermediate. Also a high voltage tap which will supply con- 
stant current up to 200 volts. Dimensions: 14" deep, 7Y2" high, 6" wide. Finished in tasteful crystal 
brown. 

PRICE COMPLETE WITH TUBE $23.75 F. O. B. CHICAGO 
24 Hour Delivery 

If your dealer cannot supply you send money order for full or part of the amount and we will ship the 
Radigon immediately upon receipt of order (balance C.O.U.) 

The Ideal Xmas Gilt -a "RADIGON" 

American Radigon Laboratories 557 W. Monroe St., Chicago, Ill. 

All Radio Broadcast 
Circuits Are Familiar 

To Our Experts 
OUR expert laboratory men are 

familiar with all problems that 
arise in the course of construction 
of receivers described in the pages 
of Radio Broadcast, as we are their 
sole service representatives. 

For $2.50 we will inspect and test 
any radio receiver sent to us by 
Express Prepaid, and furnish a 
written report describing the faults 
we find, together with an estimate 
of the cost of remedying them. 
For a Superheterodyne or other 
highly complicated receiver, a sim- 
ilar service will be rendered for 
$5.00. 

Our business is to permanently 
remedy the faults in radio receiv- 
ers, either by repairs or revision. 
We have helped hundreds of peo- 
ple to really enjoy their radio sets, 
and can help you. 

Telephone RECtor 2538 

Rossiter, 
Tyler & McDonell, Inc. 

Consulting Radio Engineers 
136 Liberty St., New York 

RT1VISERVICE 

* Examined and approved by RADIO BROADCAST * 

MODEL "C" CHEST4 

Cabinets in stock -have piano hinge and are 
10" deep - grooved front top rail being remov- 
able. Illustration shows gold line wood panel to 
match. 

Sizes Walnut Only 
7x18 -10 $15.00 
7x21 -10 17.00 
7x24 -10 19.00 

*7x26 -10 21.00 
7x30 -10 23.00 

57x28-11 23.00 

Panel to Match 
$1.26 

1.47 
1.68 
1.82 
2.10 
1.96 

*For Madison Moore Receiver. 
*For Victoreen Receiver. 

Walnut Infradyne Cabinet 
$3000 

LC -27 Cabinets 
Mahogany or Walnut\with Baseboard 

$ 
1 8' 

The LC -27 cabinets have 25° slope and take 
3 x 26 panel. They are fuil 10" dcep back of the 
panel. 

WRITE FOR folder showing complete LC -27 
Line and other Radio Furniture. 

CORBETT CABINET 
MFG. COMPANY 
St. Marys - - Pennsylvania 
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Cheflux 
is everything 
in radio soldering 

saris this Radio 
Engineer 

"In our laboratory we made a thoro 
analysis of the two groups of fluxes 
(natural and chemical). We found 
the natural flux, rosin, the only 
safe one to use on radio work. 

Pure rosin, as in Kester Radio 
Solder, will not fume, sputter, or 
creep over large areas, and being 
a hard, dense substance, rosin will 
not attract and collect dust (car- 
bon particles), which makes an 
excellent path for leakages. These 
are the faults of fluxes containing 
chloride, be it either in paste, 
liquid or compound form. Any flux 
containing chloride will eventually 
cause heavy leakage. Bence they 
should be strictly avoided. 

We find Kester Radio Solder the 
most convenient way to solder on 
radio work, for it has the proper 
amount of pure rosin right inside 
the solder itself. In fact, we used 
it exclusively on all of our work." 
There's your guide, radio fans - 

the approval of an expert radio 
engineer. Surely there can be no 
doubt as to what you should Ise 
on YOUR SET. 

Afree Sample 
'Write for it now 

KESTER 
Radio * 

SOLDER 
the safe solder for radio, requires only heat 

CHICAGO SOLDER CO. 
4222 Wei ghtwood Ave. Chicago, U. S. A. 

Originators and the World's Largest 
Manufacturers of Self- fluxing Solder 

L Yid T?`¡ 
METALLIZED 1 

WARRANTED FIXED RESISTORS 
THE vital importance of a silent, 

accurate resistor cannot be over- 
estimated. Comprising a concentrated 
metallized deposit one- thousandth of an 
inch thick, upon a glass core and sealed 
forever within the tube, each Lynch 
Resistor is warranted absolutely noiseless, 
permanently accurate, dependable! Guar- 
anteed accuracy -10% ; in production they 
average 5 %. .25; .5; 1; 2; 3; 4; 5; 6; 
7; 8; 9; 10 Meg., 50c. .025; .09; .1 
Meg., 75c. Single mounting 35c; Double, 
50c. If your dealer cannot supply you, 
send stamps, check or money order. We 
ship postpaid same day order is received. 
Dealers -Qet on our mailing list; we keep you posted on 

new developments. Write us today! 
McM.G4 426 -B ARTHUR H. w n 250 W. 57th St. 

LYNCH, INC. New York, N.Y. 

74. -. 
0-- 

- 
. - 

Do youbeaØ7ofteOrcestra- or oiilyparñ' 
W HEN famous orchestras broadcast, do you 

clearly hear all the musicians? Or- through 
inability of your transformers to amplify low 
and high notes as evenly as middle tones -are 
you really only listening to a few of the instru- 
ments? Put Jefferson "Concertones" in your set 
and enjoy the whole orchestra! 

Specified in latest circuits because they do not lose, dis- 
tort or "blast" any audible notes from the lowest (30 cycles) 
to the highest (10,000 cycles). Ideal for safe, continuous use 
with power tubes. At your dealer's, $6 each. 

JEFFERSON ELECTRIC MFG. CO. 
Largest manufacturers of small transformers 

507 So. Green St., Chicago, III. 

eptertotte, Transformers 

\ 9' 
From the highest musical note 

in nature, to the deepest 
Amplion reproduces the whole range -perfectly 

TO the world- famous Ara- 
l- plion line of radio reproduc- 

ers is added the Amplion Cone - 
time - perfected - clear and mel- 

low in tone -strikingly distinct 
in the enunciation of the spoken 
word. In a graceful, two -tone 
mahogany cabinet, 14" x 1411 x9". 

AMPLION Reproducers, $12 to $45 
Ask your dealer for a demonstration or write to us for interesting Amplion Booklet 

AMPLION 
THE AMPLION CORPORATION OF AMERICA 

Suite L - 280 Madison Ave., New York City 

* Examined and approved by RADIO BROADCAST * 
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CRO.sLEY lt. \íl10 
INSTRUMENTS 

Each item the utmost fn 
radio at its price. All 
prices slightly higher 
west of the Rocky 
Mountains. Prices with- 
out accessories. 

CROSLEY 1927 
FEATURES 

Many exclusive- others 
found Only in highest 
priced radins. 

THE "PUP" $9.75 
This little double -circuit 
one -tube set has brought 
happiness to thousands 
and made records for 
long distance receiving. 

3w 

THE "4 -29" ir19 
A 4 -tube receiver of 
amazing efficiency, Cre- 
scendon equipped, 
Everywhere considered 
marvelous at its price. 

THE "PORTABLE" 
833 00 

The 4 -29 in portable 
form, handy. compact. 
efficient 

THE "5 -38" 838 
\ five -tube tuned ra- 
dio frequency set. with 
two stages of non-oscil- 
lating radio frequency 
amplification. Creseen- 
don controlled. t w o 
stages of audio fre- 
quency amplification. 

'RFL -73" 865 
5- tubes. True cascade 
amplification, non- osell- 
lating. non - radiating 
even under any mis- 
handling. Its perfect 
balancing achieved by 
Wheatstone bridge in 
each stage of amplifi- 
cation. Exceptional se- 
lectivity and tone. 

THE 
" >IUSirON.OLE" 

$32.00 
Embodies the Musicone 
ln a beautiful console 
of twotolle mahogany 
finish and provides room 
for batteries and arecs - 
sories;2i1/2 inches long 
Inside 

f, -TUitE "R1,7.90" 
CONSOLE $90 

introducing the double 
drum station sclretor' 
Includes Musicone In 
exquisite console. itoom 
for batteries and all ac- 
cessories. 40 inches high 
by 301a inches wide 

Ariazing single dial control and reproduction 
THE 5 tube 5 "50 THESUPERMUSICONE THE 5-75 CONSOLE 

Such a success! Enthusiastic owners 
report amazing performance -a drum 
dial delivering stations loud, clear, 
sharp; each an almost imperceptible 
turn of the drum apart. Write station 
letters on the drum; return to them at 
will This marvelous receiver contain 
ing these advanced ideas in radio (some 
of them exclusive to Crosley), includ- 
ing metal shielding and power tube 
adaptability indicates Powel Crosley, 
J r: s genius in lowering prices by mass 

production methods. 

Listen to this wonder reproducer of 
broadcasting! Then you'll understand 
why it is the biggest selling loud speak- 
er on the market EVERYWHERE, and 
the most imitated. Its shape, however, 
is NOT the secret of its wonderful 
performance. Its delightful tone and 
the fidelity of its reproduction is 
achieved solely through the Crosley 
patented actuating unit Avoid imita- 
tions There is only one genuine 
MUSICONE. Smaller model, 12inch 

cone, $12.50. 

This set includes ideas for radio recep- 
tion perfection NOT found in any other 
radio. Marvelous exclusive Crosley 
"Crescendos" and "Acuminators" In 
crease volume on distant stations and 
bring in programs entirely passed by 
and missed on ordinary one dial con' 
trol radios. Console is 40 inches high 
with ample room for batteries and a 
genuine Croslcy Musicone is built in. 
Radio chassis same as in the 5.50 re' 
ceiver. Beautifully finished two -tone 

mahogany cabinet, rose gold fittings. 

X50. '14.'5 75. 
Prices slightly higher first of the Rocky Mountains Write Department 20 for Illustrative Literature 

Croaky manufactures radio receiving aro. which are liccmed mid. r Armstrong U S. Putcist No. 1,113,149. or under 
paten apphrauons oI Radso Fcquenc v Labor atorn Inc . and other patens mod and pending. 

THE CROSLEY RADIO CORPORATION 
CINCINNATI, OHIO. POWEL CROSLEY, Jr.. President 

ALL -METAL 
SHIELDED CHASSIS 
This truly great radio 
achievement. found to 
several Crosley sets. fur- 
nishes a substantial 
frame for mounting ele- 
ments. produces excel- 
lent alignment of con- 
densers. shields t h e 
units from each other. 
prevents interstage, im- 
proves the stability of 
the circuit. increases 
selectivity a n d saves 
costs by standardlring 
this phase of manufac 
ture. 

"THE 
ACti7IHNATORS" 

Crosley Acuminatnrs per- 
mit tuning in -loud and 
clear - weak stations 
passed over and entire- 
ly missed by ordinary 
single dial radios. In 
tuning high powered 
and local stations they 
are not used- They 
are an exclusive Crotiey 
feature. 

THE "CRESCENDON" 
R9hen, on ordinary ra- 
dios ears must strain 
to catch a station miles 
away, a turn of the 
Crescendon on Crosley 
radios instantly swells 
reception to roost- filling 
volume. An exclusive 
Crosley- feature. 

THE SINGLE UTAI. 
STATION SELECTOR 
Nothing in radio equals 
time joy or the conven- 
ience of single dial con 
trot. Crosley s i n g l e 

drum control enables 
You to find the stations 
sought without log book 
or "tuning " 

POWER TUBES 
Power tube adoptability 
marks the Crosley "5 
50 ". "5 - 75" a n d 
"RFL" sets. This feat- 
ure typifies Crosley pro- 
vision for best radio re- 
coption a t moderate 
cost 
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WinsdorWall or Table 
Type Cone Speaker 
Amazes Radio World 

Model 210 
(Pat Applird 

For) 

The latest model Windsor Cone Loud- 
speaker has astonished the world of 
radio. In convenience, quality of recep- 
tion, and extremely low price, it far 
surpasses anything yet offered. The 
cone is 22 inches in diameter and is 
mounted on a sounding board which, 
in turn, is supported by an easel back 
It can be hung up on the wall, as in the 
picture above, or stood upon any flat 
surface as shown in the picture below. 
It contains the famous Windsor loud- 
speaker unit noted for the extreme 
clarity and fidelity of reproduction. 

Model 210 
22inch Cone 
Loudspeaker 
with sounding 
board and 
easel back. 

A5ó0 
(West of 

Rockies $18) 
(Pat Applied For) 

Model 302 (Shown below) 
With Moulded Composition Horn Loud- 
speaker and 18 -inch Cone Loudspeaker. 

Rear view at left shows large compartment 
with ample space for batteries, battery 
charger, or battery eliminator, which are 
entirely concealed from view. Back is open 
for ventilation of batteries 

At right is shown the Cone Loudspeaker,with 
its sounding board, which is quickly and 
easily removable, allowing instant access to 
all batteries, battery charger, battery elimina- 
tor or other equipment and wiring 

(Pat Applied For ) 

Model 200 -with 22 -inch Cone Loudspeaker 
This Windsor Cone Loudspeaker Console is equipped with a 
22 -inch Windsor Cone Loudspeaker. Its tcp is 30" x 17" and 
is 29^ high. The battery shelf provides ample space for bat- 
teries, charger, battery eliminator and other equipment 

Beautifully finished in either Mahogany or Walnut 

X29 
Console 

with Cone 
Loudspeaker 
Ready for 

Set and 
Batteries 
(West of 

Rockies, $35) 

This is the Fastest Selling Line of 
Loudspeakers and Loudspeaker 
Consoles in the RadioWorld Today 

(Pat. Applied For) 

In this Windsor Console 
is combined both the 
Windsor Moulded Com- 

position Horn Loudspeaker and the 18- 
in Windsor Cone Loudspeaker The 
top is 30 in. x 17 in. and stands 29 in. 
high. Plenty of battery and equipment 
space is provided by large shelf in 
rear. Price, finished in 00 Mahogany or Walnut q ]V (West of Rockies, $55) 

Model 100 
with Moulded Composition 

Horn Loudspeaker or 16- 
inch Cone Loudspeaker 

(Pat Nov 18. 1924) 

The quality of radio reception made possible by 
Windsor Cone and Horn Loudspeakers and Loud- 
speaker Consoles so far surpasses anything heard 
heretofore that it amazes and delights every radio 
enthusiast. The Windsor Line is so complete that 
everyone can find in it a loudspeaker, loudspeaker 
table, or loudspeaker console exactlyto fit their par- 
ticular needs. 

Above is shown a beautiful Windsor Loudspeaker Console, finished in either Walnut or Mahogany, which provides ample space on top for any radio set. The battery shelf beneath will accommo- date all necessary equipment Equipped with either Moulded Compo- sition Horn or I6 -inch Cone Loudspeaker Size 38 in $4000 x 18 in , and 29 in high. Price 
(West of Rockies, $42 50) 

To the right is shown the newest Windsor Loudspeaker Console It is equipped with a 22 -inch Cone Loudspeaker and cabinet suitable for 7 -inch radio panels up to 26 inches in length. Battery shelf provides ample space for all equipment. Beautifully finished in either 00 Walnut or Mahogany. Price (without receiving set) 4'_ (West of Rockies, $52.00) 

Note to Dealers. Write or wire today for details of 
the highlyprofitable Windsor line 

Electrical Department 

WINDSOR FURNITURE COMPANY 

( Pat Applied For) 

Model 1000 
with 22 -inch Cone 

Loudspeaker 

1412 Carroll Avenue CHICAGO, ILLINOIS 
Los Angeles Branch -917 Maple Avenue 
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THE TRANSFORMER THAT INSURES RE- 
CEPTION AT ONE POINT ONLY ON THE 
DIAL. THIS HAS NEVER BEEN DONE 
BEFORE. 

THE MADISON -MOORE 
One -Spot 

TRANSFORMER 
JUST OUT! 

In this new instrument, the intermediate frequency 
is of such high value that the reappearance of any sta- 
tion throughout the entire broadcast range is eliminated. 
Reception at more than one point on the dial, the fea- 
ture that has annoyed every owner of a set, has been 
completely conquered by this latest radio engineering 
achievement. 

This new MADISON- 1\IOORE ONE -SPOT TRANS- 
FORMER is even more wonderful than its predecessor, 
because it gives POSITIVE SELECTIVITY, HIGHER 
QUALITY, and GREATER DISTANCE. Yet, owing to 
increased production, the price for the new instrument 
is lower than for the former model. 

Surpassing radio satisfaction is yours if you install 
MADISON -MOORE ONE -SPOT TRANSFORMERS. 
They are supreme in the realm of Radio. 

[Ask your dealer. If he can't supply you, write us.] 

MADISON -MOORE RADIO CORPORATION 

2524 C Federal Boulevard 

Denver, Colorado -U. S. A. 

MADISONwMOORL 
alze in est i V041r ;c át the War/di 
1- 

* Examined and approved by RADIO BROADCAST * 
TILL COUNTRY LUC PKISS. GARDLN CITY, NL %V YORK 

www.americanradiohistory.com

www.americanradiohistory.com

