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};OW TO BUILD THE TWO-TUBE “LAB.” CIRCUIT WITH A. C. SUPPLY

The Cathode Ray Tube—The New Grimes Inverse Duplex System—How
<|I Crystals Are Used in Radio—A Plea for Proper Radio Regulation—What I}
Do Listeners Really Like in Programs?—Data Sheets for the Experimenter

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

All Types in the Orange and Blue Carton
Since 1915—Standard for All Sets

* A

New York Chicago San Francisco

Manufactured and sold under rights, patents and inventions owned and / or controlled by Radio Corporation of America

% Examined and approved hy Rapio Broapcast %
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Build Your Set With KARAS PARTS

They will make it work better—Ilook finer—Ilast longer

ET the very utmost efficiency out of the radio set you build by using Karas Parts.

as any factory-built set ever made. Build it of parts that will give years of trouble-free service.

Have it as fine in appearance
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.

C

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 efﬁmena—Just below the woscillation
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 BEFORE
BEEN ACCOMPLISHED. No other receiver does
it to-day. The Equamatic System is the onlv cir-
cuit in existenee 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
cach 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-
erams and full instructions for building tlhe Karas
Equamatic 5-tube Sensation. Included with the
colls are all necessary nuts. screws and binding
posts for 1ssemblmxz the entire receiver. Price, set
of three coils, £12.0

Karas Equamatic Retard Coils

S0 efficient is the Karas Fquamatic Circult that when
used with present-day radio tubes it hecomes necessary
to plare a small retard coil in the grid circuit. This
compact coil contains 50 turns of No. 35 wire on a
4 inch laminated jron core loused in a Dbrass shield.
Two of tlhese coils are required in the Equamatic
System.  DI'rice, each, §I1.00,

®  waras crEcTAIS OO, =

Karas Equamatic Sub Panel BracKkets

These brackets make it possible to eenter the primary
coils exactly within the secondary coils in the Equa-
matic Receiver inductances, and also to have the pivot
of the adjustable primary directly above the spring
clip of the secondary—two important detalls in the
tonstruction of the Equamatic. Three of these brackets
are reauired.  Price. set of three hrackets, 7c.

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.

All Stage Ratio

KARAS ELECTRIC CO.|
CNI.C- GO S.

duced.

losses.

KARAS HARMONIK
ALL STAGE RADIO
AUDIO TRANSFORMERS

denser

lelicate instruments.
and placed well outside of the eflective elctrostatic field, absorp-
tion losses are done away
Second, Karas Orthometrics are absolutely
condensers. The
straight line at every wave length setting of the dial.
i1s accomplished by
Karas Orthometric Rotor Plates.
all adJommg wavelengths by equal distances on the (h.ll
station is equally separated from its nearest neighbor in either di-
rection by a ten
NO CROWDING whatever of stations at ANY part of
the broadcast waveband.

Result:

KARAS MICROMETRIC
VERNIER DIALS

Oscillatory  circuits  re-
quire Karas Micrometric
Vernier Dials for best
results in tuning. Mi-
crometrics tune to within
1-1000oth of an inch—
have 63 to 1 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 180 and 360 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-
They possess features you will recognize as vital in con-
design.
Their resistance cannot even be ascertained

measurabhle
by the most
As Karas dielectrics are made of hard rubber

First, Karas Orthometrics have n

with.

straight frequency line
of a Karas Coundenser 1s a perfectly
This result
the scientific _eccentric form and position of
There is a uniform separation of
Every

“curve”

kilocycle spacing—one division of the dial.

Karas Orthometrics are of highest posﬂble eficiency both clectric-

Every tone—every shade of tone—
every vital harmonic—every overtone
—1is 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 muflling of
words or sounds—no distorted tones
—just clear, pure, sweet, natural re-
production with surpassing volume.

Karas Harmoniks are all stage ratio

ally and mechanically.
plares are used, both rotor and stator plates being soldered at every
point of contact.
ing Dbody
plates to turn easily and smoothly, vet hold the
in perfect alignment.

Die-stamped high quality brass frames and

Rotor plates and frame are grounded. eliminat-
capacity eflect.  Scientific cone bearings allow rotor
shaft firmly and

Sizes and Prices

23 plate  .0005 mfd. capacity $7.00
17 plates 00037 mid. capacity 6.75
Special 17 plate for Equamatic . .... 7.00
1 plates .00025 mfd. capacity . .... 6.50
7 plates 00014 mid. cap'\cny oo 030
5 plates  .0001 mfd. capocity .. 6.50

KARAS
ORTHO-
METRIC

transformers. They have extremely
low losses, high impedance and mini-

- i VARIABLE
mum distributed capacity. Many CONDENSERS
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 ga 0 My = e e i s d

bl i, (=5 g3P % K ARAS ELECTRIC CO., .
which gives an extremely high am- 1 1061 Association Bldg.. CHICAGO :
plification of low frequency funda-  : lease send me the tollowing Karas Products. far which 1 agree to }

0 o o pay postman §...... ..., upen delivery, plus postage.

r{]ental har,monlcs‘ They are scien = 1 ) Net of 3 Karas lSguamatic Inductance Coils, $12.09. :
tifically shielded, perfectly matched, . }\.u.n ‘(-)\u&lo [‘uqu?‘nc\lTxans{mme{rs“ each, ¥7.00. H

< . . Niras Orthometrie Condensers, as follows: '
and will outperform any other audio ( i,3 [I)’l‘“e ( ; 17 Il)’llue L) special 17 plate !

rans rer 1 ] (_ ) 11 Plate 7 Plate ( 3 Plate .
transformers ever made. Prlce’ eaCh’ . Karas Eguimatic Retard Coils, cach, §1.04. .
$7.00. s Karas Equamatic Subpanel Briackets, set of thre 7 B¢ .
KARAS ELECTRIC CO. : . =~ == :

® POADAIESS L. '

1061 Association Bldg. DY e {
CHICAGO * H (If cash accompanies order we will 3‘11[) nosuuld '

O i S, | = S Th—— T S I - etmietarela e TSt [ \

% Examined and approved by Rapio Broapcast %
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The new Balkite

Combination-|
with your

“A’ battery

b e u‘g Oumc

U. S, PATENT, OCT. 12, 1926

it supplies all radio power automatically
Srom the light socket

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 8tubes 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. Noiscless. 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-

terics 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 volt, 50-6Ocycle AC. The
Balkite Churger is also made in
25-40 cycle model.

‘)

o

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
thelight 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 Joca-

tion.LikeallBalkite RadioPower

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 radioset and know thepleas-
ure and convenience of owning a
receiver always ready to operate
at full power. Price $59.50. {$83
inCanada.} Ask yourdealer. Fan-
steel Products Company, Inc.,
North Chicago, Illinois.

Listen to the Balkite Radio SymphonyConcerts 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.

Balkite *

Radio Power Units

A
L' THE BALKITE LINE OF ELECTROLYTIC DEVICES 1S PROTCCTED BY EDGAR @ — W. ENGLE U. S. REISSUE PATENT NO, 16.438; DATED OCT. 12,1926

Y Examined and approved by Rapio Broanpcast %
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DAVENPORT

HERE'S

eS¢
Instruments

Extra Cost-
All

special offer. Clip co

instruments help you
work.

the ‘“‘Famo
That Pays

you take up thi

ALMOST ROMANCE/

Pl AN A D R e R SRR e

Given FREE of

instruments

shown here and others
sent to all my students free of
extra cost under short time

—find out all about this big un-
equalled offer while you still have

time to take advantage of it.
training is intensely practical—these

My Radio Training is

Make more money quick when R

A

Controls First Car by
Radio

!
*‘T operate the portable broadcast. |
1ng station in rear car, driving |
front car by Radio control. Will
™ operate this car from New York to 4%
] ' 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.

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.
8 Ommodt, Bowman, N. Dak.

YouCanDoWhat
TheseMenDid!

I1'Will Train'You at Home
toFill aBig:Pay Radio Job |

s

e

WORK THAT IS

AR AR NG

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.

B S50 to $S250 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 justas they did by new prac-
tical methods, learn right at home in your spare
time. Lack of experience no drawback—common
schooling all youneed. Our tested clear methods
make it easy for you, We guarantee to train you

O

upon now

This

ief l-Engineer
Station WEMC

““Please communicate withmy

do the practical

. A i n 11 th two junior operators here who
us course Su:gngSfuny Blg Kice Book eontging al] he want to increase their knowl-
P . edge of Radio, Being a grad-

for Itsels"?

uate of your course I know
they coufd do nothing better
for themselves than study it
for it is the way to success
in this profession” John E,
Fetzer, Chicf Engincer, Sta-

Clip Coupon Now
for FREE BOOK

Most amazing book on Radio

s practical course.

[

870 in one Day
tor T. M. Wilcox

*“Iam in business for my-
self and recently made
$70In one day, 1 wasan
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. Wileox,

Belle Island, Newfound- § §

I show you how to in-
Crease your earnings almost
from the start of your course
throngh practical pointers I
give you.

Howard B. Luce of \J
Friedens, Pa.,made $320in7 3

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 i a short time while taking his course 5y
—working at Radio in his spare time only! )
Sylvester Senso, 207 Elm St., Kaukana, Wis., 3
made $500. These records not unusual—these
men are & few of hundreds.

And when you graduate, my big Free
Employngent 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, 2
Radio_Engineer for Stewart-Warner, J. E. Fetzer, -
Chief Engineer of Station WEMC. The National Radio
Instltute,' established 1914, today offers you the same /
opportunity these menhad undera bond that guarantees / !

coupon TO-" /

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 coupontoday—no
obligation.

J. E. Smith, Pres.,
NATIONAL RADIO
INSTITUTE

Dept. A-94
Washington, D, C,

tion WEMC, Bernien Springs,
Michi

rhoto shows Graduate E.
F. Spadoni in his own
Radio store at Chicago,
I, “Your course gets

the credit,” Spadoni.

says

A
o

=l )

%'\
ool \;’\'\ /é J. E. Smith, President
\&\‘\'\\ : Q NATIONAL RADIO INSTITUTE

°° Dept.A-94 Washington, D. C.
,’I o

you full satisfaction or money refunded. It's your big
chance to get into the great Radio field—mail
DAY for my big Free Book and proof!

i/ %

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.

Kimball With WMAC
Chicago

‘“‘Accepted a position with thef

“*Just been made Sales Mana-
¥ ger of this Radio firm—re-

— Chicago Daily News Station WM- iceived a vel?{) gggd 1;ncreatse : Name.,....... o TV T s Pl o o Age........
: . i - B in pay. resen
R AQ. My income practically dou e heer petbine e sy é
& bisd, thanksto your fine course. I which in 3 months en- : )
handle all consultation also do op- abledmetopurchasen / 3 Street Address.......oovieiiiiiiiiiii i SO0
erating,” Keith Kimball, Station new car..” R.Jones
WMAQ, Chicago, Il Bay City Mich.
Town......ooovvvvenn, T T T T State......... w1
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Ifingstoly

B Battery Eliminator f@rRadi@ 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

47.50

11\3\/
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 1s extremely low.
Will not get out of order.

KincsTon - - (I

)
KOKOMO ELECTRIC Co.
KOKOMO 1Np. .M

HE 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
iIs 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.

+* cAt Your Dealer’s

( Kokomg, Eledlic Company 'S

{ingstolN

% Examined and approved by Ranio Broancast %

WESTON

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—
elimnating 909} of the
troubles of radio recep-
tion and giving longer
tube life with the best
possible reproduction.

pWyusuises
s“‘
5 XTI REO Ly, 3
y

NOT BEYOND

WESTON RADIO INSTRUMENTS

will revea! 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

Newark, N. J.

179 Weston Avenue

STANDARD THE WORLD OVER

WESTON (=

SProncers since 1888
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R-200
Amplifying Transformer

“The transformer for the musical epicure,
Has unusually faithful reproductive powers.
Specified on such quality receivers § 800
as Zenith, Kennedy and Howard. ..

y
= ]
Standard
ﬁ Amplifying Transformer
in tAh good reproducing transformer suitable for
e requirements of the average ear.
MUSICAL PERF RMANCE/ i g

6 tol ratio

y,
Autoformer h
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
of the transformer. '

T'schaikowsky, Bee §f thoven, Brahms — would

you listen with # rapture to the rendition
of their masterJ pieces by the‘“hungry six” e
corner band?# You would not! Pibeation and Besuoply. Conteing s powes
Then why distort the mas- power amplfer wing UX-210 {300
terful programs of the better o
broadcasting stations to the
“hungry six’” type of reception T1g Power Compact
when Thordarson transformers Similar to the R-210 type but designed for
are available at every dealer’s? ot I Gyt e
Thordarson transformers are found b il
in the majority of quality receivers, where ——
musical performance is the first consider- R197
ation — A conclusive proof of the musical B2 Power Supply

' o po 3 Transformer
supremacy of Thordarson amplification.

Power Compact

A Power Supply Transformer designed for
B-supply using the R. C. A. UX-213 type

full wave rectifying tube. Will
supply up to 180 volts B
_—
R-196
30 Henry Choke

Designed either as a filter or an outpuf
choke. Completely shielded. Current car-

rying capacity 80 MA. Inductance 30 hen-

T R AN S F O RMER S se. . C. restnce 16

‘ Kﬂﬂﬁ% RA° l*l w Speaker Coupling

OZARKD " Transformer
Vﬁ eyt?ne An output transformer designed as a pro-

Ra tective device to keep the high direct current
voltage of power amplificationout $ 600
-of the speaker unit

THORDARSON ELECTRIC MANUFAETURING CO.

" ; ‘7ransformer Specialists Since 189
Standar 'WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS
inest: “Huron and Kingsbury Streets — Chicago.lll. USA.

.
% Examined and approved by Raplo BROADCAST %
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The UNIVERSAL

TWO NEW COMPANIONS

Transoceanic “New Phantom”

Seven Tubes--100% Shielding--Tunes 35 Meters to 3600 Meters

$22 0.0_.0 (No Accessories).
““On the Air to

Compare These Features With Any Radio

* Indicates Original Golden-leutz Feature as Applied to Broadcast Receivers t Exclusive Feature
Golden Leutz Any
Transoceanie Other Radio
1. 1004, shielding—Interstage shielding—Complete external shielding against extraneous disturbances* = . . # - - ¥
2. Totally shielded low loss variable condensers to prevent interaction between condenser and transformer fields* t - - - - 1
3 Complete shielding between stators (grid circuit) of multiple condensers scientifically determined* - . . - - . . vV
4. Use of Indicating Meters and special switch to read “A,” “B” and “C” battery voltages, total of 8 different readings* @ - — 1
.8 Licensed under Hogan Patent 1,014,002 for single control (first licensee)* . . - . . w - - - - - 1
6. Optional individual control or simultaneous control of all tuning controls, instantly changeable* - - ® 4 “ o = . 1
7. Use of interchangeable tuned radio frequency transformers to tune all broadcast wavelengths in the world, viz, 35 to 3600 meters* i - 1
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 - ¥
10. Adjustable Antennae Coupling to adapt set to all various types and sizes of broadcast antennae* + - a " i - M - 1
11. Antennae Series Condenser for Extreme Selectivity in congested districts, distant reception through locals possible* 1 - . - v
12. Sealed Chassis to exclude moisture and dust, design equally suited to any climate in the world* 1 - - - - . . & ¥
13. Last stage, power audio, adaptable to 2014, 112, 171 or 210 tubes, 550 volts maximum capacity for great volume* { - . W - 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, Aud’o Amplifiers and Power Amplifiers, adjustable for all tubes* E - - - 1
16. Power Audio Tube Filament arranged for heating by either battery or alternating current® - - - - - - w & 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 shaits, detrimental steel supports purposely omitted, all other material non-magnetic - - ¥
19. Metallized heavy current carrying, permanent value grid leaks and resistors. Fixed condensers made to special order a. = T 1
20. Direct Disc Vernier Adjus'ments: Etched Black Brass Dials, Silver Graduations 0 te 100 - - - - - - - . }
21. Indicating rotors upon which calibrations can be recorded for reference: all calibrations are permanent & = = = = = 1
22. Al 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* ¥ - 5 % g 3 1
24, Most Compact Multiple Tube Sets made, 9 tube less than 2 cubic feet; 7 tube less than 1 cubic foot. Dimensions 277 x 134 x 8 inches. 1
25. Scientifically determined distance between transformers and shield, not detrimentally close, practically no shield losses* 1 - e - 1
26. Volume Control device to regulate volume to any desired value without affecting quality, musical reproduction finest possible Ca—_— 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 parts, except the meter and a few small parts, are manufactured in our factory and laboratory tested - - - o 1
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 - - - - - - . - - - - 1 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 “SILVER GHOST”’

Transoceanic “Phantom”

Nine Tubes--100% Shielding--Tunes 35 Meters to 3600 Meters

$250.0_0 (No Accessories)

)

Phantom

Models are
already in use
on the

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

Everywhere

“MOST
POWERFUL
IN THE WORLD”

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.

9 TUBE TRANSOCEANIC ¢«“PHANTOM”’

Q

UNIVERSAL TRANSOCEANIC “NEW PHANTOM” UNIVERSAL TRANSOCEANIC “PHANTOM”

item Quan. DESCRIPTION Price Item Quan. DESCRIPTION Price
1 1 Universal Transoceanic '‘New Phantom™ Broadcast Receiver, 7 1 1 Universal Transoceanic ''Phantom’ Broadcast Receiver, 9 tubes
tubes, 2 tuned radio, dctector three audio and power audio am- 4 tuned radio, detector, three audio and power audio amplifier.
plifier. Including “A” Transformers for 200 to 560 meters Including **A"" Transformers for 200 to 560 meters tuning range.
tuning range. (No accessories included.) - - . - $220.00 (No accessories included.) - - - - - - - - $250.00
EXTRAS EXTRAS
§ } &t ,sfllf.ct,erd tul;cs '"CI“‘?'"g dctcc‘g& a"‘;lzom power tube - . 21.50 2 1  Set selected tubes including detector and 210 power amplifier - 25.50
1 oSG giee 0 a3 3 1 @i ek E e T D ke
_— T 3 - - 1 4 1 et *'C"" Transformers for tuning 35 to 90 meters - - - 25.00
g } &: ..gﬁ '_ll"_ransf;ormcrs f;or tumng 5&%60 I%%%anctcrs o = 15.00 5 1 Set "AA" Transformers for tuning 500 to 1500 meters - - 25.00
7 1 6wvolt 120 Arﬁnsstzrmcrs Bo"ttumng to meters - - 15.00 6 1 Set “BB” Transformers for tuning 1200 to 3600 meters - - 25.00
8 1 NZ\: Type Farrang raSegr:oraL::l:i Speak-cr e T = . 23(5)8 g : ?\IVORTI 20 ?:H Storsaegc Bty Speaker. Co T §4'(5)0
o 2 1 ew Type Farrand Senior Loud Speaker, Cone - 2.50
1?) } g:ﬁ::}:gigﬁ;ﬂtcunem suPP'Y for 110 V°lt‘ 50/60 cyclc AC. 132'88 9 1 Golden LCE:;Z Special Current Supply for 110 volts 3,0/60 cycle AC. 132.00
. : 10 1 Antennae Equipment - - - - - .00
0 7 ©l Tolt(a] a]L:;c;ssoncsK .f . -T o ;\1 ;’h - $497.00 Total all accessories - - - - - ¢ - $571.00
mp! cte Knocl own Kit of a Tansoceanic ew an- . s e »»
tom”” Parts ready for as.;emb]y including constructional Drawings 11 1  Complete Knocked down Kit of all Transoceanic *‘Phantom
(no accessories) ‘‘A” Type transformers for 200 to 560 meters Parts, read)y f".rAEs-sI?mbl{ mclud;ngzc(:)%n:trlsx&t)lona: drangj (dno $220.00
mdodedt E . $190.00 accessories.) ' ransformers for o meters include: g
12 1 Co:lp]ctc set of Constructlona] DraW|ngs and Opcrat'ng Data N $ 12 1 Complete set of Constructional Drawings and Operatmg Data
Transoceanic *‘New Phantom” only - - - 2.00 for Transoceanic ‘‘Phantom™ only - - = 2 7 2.00
Special Quotation for Dry “B” Battery Operation W1l| 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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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 $200, 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.

AVE 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 equipiment for

Do You Know the

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 recominendation for your audio transforiners?

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.

Secret of
Quality 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

SILVER-MARSHALL, Inc. %

838 W. JACKSON BLVD. CHICAGO, U. S. A. 4

% Examined and approved by Ranio Browncast %

Prices 107, higher West of the Rockies




RADIO BROADCAST ADVERTISER 241

” o “‘\\\
,’ _

Sylvania Tubes are preferred by the most critical radio
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.

Sywvania PRODUCTS GOMPANY
EMPORIUM,PENNA.

% Examined and approved by Rabino BroapcasT %k
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CARBORUNDUM

REG. U. S. PAT. OFF.

STABILIZING DETECTOR 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- Send for
$3 50 UH;JA rund.um St_abilizing Detector Unit t?mployed as a second detector. g°;‘3fl"‘°;i‘:;:al
g >4 With this marvelous set you will get crystal clear tones at super-het Gorpos.or 12
WITHOUT  volume to spare—greater distance—increased sensitivity. Eight-Tube

DRY CELL And one of the great reasons for its remarkable success is the 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 s N st s e s s st i’ o e’ e’ s’ st e’ e’ ot et e’ e’ e
(0 N i T Y e N Y T Y Vi Ve W e Y i Yo Ve W © |

F YV an Ve Vi Y Ve W N i Y amn N e e N i Y W N e U i Vamn W e ) . Vi Ve W ) . Y Y N

T~ o S s — -i:"" _n--nn-:-; ]

- ﬁmpliCify o {un';nt?ﬂ Bakelite Shatt Cond.
me Bfficiency hil§mteiie it Condensers

and fﬁeBeaufy of the Bronze Front Plate

N

L5 & i AL R, d—— 2T

Makes the
“UNITUNE” the most
desirable tuning device
s

7 et
\"\RW‘ ever designed
\\\uu\\\i T\““‘: ERoc:

ALL BRUNO
“UNITUNES”
may be mounted on a
panel with only two
screws. 5

The basic “UNITUNE” consists of a

frame upon which are mounted two condensers

operated independently by two bakelite drums projecting

thru a beautiful bronze 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. :
e e o A T T e PN A <

)
i
i
|
i
|

% Examined and approved by Rapio Broapcast v
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The New Ship Model VITALITONE

EAUTY 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
350 volts power input.

Satisfactory results unqualifiedly guaranteed.

[ rice $12.50]} x

Werite Dept. B for Literature.

VITALITONE RADIO CORPORATION
88 University Place - New York

% Examined and approved by Rapio BRoADCAST %
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D'y’ know what HOMMEL

does for Dealers ?

“Why, Mack, you ought to tie up with
Hommel—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 “MY ADVICE IS—T{E UP
Hommel for real jobbing service.”’ WITH HOMMEL!

Hommel’s Catalogue No. 27-B is free. Ask for it.
WHOLESALE EXCLUSIVELY

929 PENN AVENUE —Z Mt Z__——  PITTSBURGH, PA.

8co

W v A

Recommended by
Leading Authorities
and Specified by
ARTHUR H. LYNCH

for the

Lynch Power ‘
Amplifier

CELLCHEK

LT )

| 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
batrerv. The electrical
meter indicates In-
stantly whether the
battery needs re-charging, i1s low or in good
condition. And the CELLCHEK operates
without the withdrawal of a drop of acid, keeps
hands clean and protects rugs and furmture. \

A Type for Every Radio Need

- Y
e I * Uz Two CECo Type =G” L
Fuige $2.50 High Mu Tubes J'“
and One CECo Type )71
BURTON'ROGERS COMPANY Power Amplificr
Boston Mass. : Brite for Complete Data Sheet
Sales Dept. for Hoyt Electrical Instrument Co. I G MFG. GO Ine.. PROVIDENGE. K. 1.

Y Examined and approved by Ribio Broancast %




RADIO BROADCAST ADVERTISER 245

Now comes the Strongson Self-Shielded
Copper Plated Radio Tube. It 1solates
and holds within the tube those micro-
phonic noises, originating within 1t and pre-
vents that electrical and magnetic inter-action

between the tube stages, by drawing oft 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.

oPP

LICENSEE

New Vork.

NS 3 o=
D PR P

s, RE

fibe Ell’ml'natgs

,Howls -~* Scraping,
V 4 V4 ’

,Mlcrophomc Noises

=B A/HIDIIO Ti)
MOULDED PropuUCTS CORPORATION

549 t0 551 WEST 52 nd. STREET

PATS. PEND.

| NONE GENUINE WITHOUT SEAL
L— = ———j]

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 nosw
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 $3.50 per tube.

- s E L D E D Shielding Grounded
Lo The copper shielding i1s grounded
to the negative “A” Terminal
. which in turn connects to th
. o " ground of vour set
——
==c ER-PLATED

BES +
44

mememo

% Examined and approved by Rapio Broapcast %
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f Faradon )\

EEd CAPACITORS

“UNIVERSAL”
FILTER CAPACITOR BLOCK

This new FARADON “Universal” Filter Capa-
citor Block, of 14.2 Mfds. in one container, is for oper-
ara ation in connection with the most generally used
CONDENSER . . . . . .
| o | Battery Eliminator circuits. It contains important
o S 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

S = . possible high potential surges may occur are con-
% 0 8 structed to withstand a higher voltage than is usually
)

.

Model WS-3750
$10.50

}/(;H{ required. Convenience, safety and continued satis-

factory operation are combined in the FARADON
Filter Block.

BY-PASS CAPACITORS

MODELS ‘
Capacity Operating | Flash Model . C‘,ABAIIE]MFD :
MFD DC Test DC No. | Price gatfs'n"é
SHTES]
3 150 500 WS3713 $ .90 L
1 150 500 WS3714 1.20
2 150 500 WS3715 1.90

R E L I A B I L I T 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 “IFARADON” 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., W estmghouse Electric & Mfc 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 5 Established 1907 g Boston, Mass., U. S. A.

* LExamined and approved by Rabio Browdpcasr ¥
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Wur program
starts 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 te
start bringing in tomorrow’s snappy program is tonight—after
the last station signs off. You just pluginto 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

“Ihe Yestinghouse

No noise as it charges —not
a bit of fuss. Not even
a murmur that would
disturb the mildest
slumber.

Rectigoﬁmm%

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.

Savesits 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—
f you' tune in while
you're charging there’ll
be no harm either to set
or oatteries. Nor will
batteries be discharged
if anything happens to
the current while your
Rectigon’s attached.

THE RECTIGON §s a superb Westing-
house product. Things you can’s see,

) like extra heavy insulation, things you can see, like the
No Storage Battery Radio durably enameled case—all are of highest quality.

is Complete Westinghouse also manufactures a complete line of radio
Without a Rectigon instruments, and Micarta panels and tubes.

WESTINGHOUSE ELECTRIC & MANUFACTURING CQ.

Tune in on KDKA - KYW . WBZ - KFKX

% Examined and approved by Rapio Broancast %
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BEHIND EDITORIAL SCENES

LTHOUGH this January, 1927, Rapto BRoaDCAST is not
decked out with red holly and demure Santa Clauses in
appropriate poses, it is nevertheless a Christmas issue, and

Frontispiece - - - - - - Three Great Research Engineers 250 contains a greater quantity than usual of interesting material.
- In this issue, we have a description of a very interesting super-
The Hundred-Billion-Dollar Vacuum Tube - James Stokley 251 heterodyne which a large number of readers have been pleading
) . for, ever sinte Kendall Clough's article on super-heterodyne 1
The March of Radio - - - - - An Editorial Interpretation 255 operation appeared in our September number. We present
\\'Ey thel E-;gartment of Commerce Should %;?’ysct')f R’le'dllic\i{)i In;erflirenfciee in}{l’x(cj Etchcx; Thornton Dow'’s first article on the crystal and 1ts use in radio,
ontro i0 ’ho Can Tell What Is the “'Best Radio Set?” 3 ‘ ; i : i -
Another Triumph for Short Waves—The Radio Leads to Another Technical Advance the first of a SErieS of articles by Da.Wd G“m,es’ .deSCIZIbmg his
Beam System The Course of Fatents in Dispute remarkable new inverse duplex circuit, a description of the new
The Marvels of the Coolidge Cathode Ray =~ Who Will Endow Broadcasting? Hammarlund-Roberts “ Hi-QQ ™ receiver, and last, the two-tube
Tube »_s The Month in Radio i R. B. “Lab." circuit receiver with the National Amplifier and
Additional “Talking Movies Interesting Things Said Interestingly . ) .
B Supply. That is an array of technical and constructional
A Six-Tube Supeereterodyne P Kendall Clough 260 material Of which we are quite proud. For our Christmas
' presentation to our readers, we have omitted the seasonal decor-
Piezo-Electric Crystals - - - - - - . M. Thornton Dow 263 ations and have supplied as many fine technical articles as we
could. Even so, the article by Howard Rhodes, of the Rapio
. : y
The New Inverse Duplex System - - - - - David Grimes 266 Broapcast Laboratory, telling of J. H. Hallberg's work on very
. 3 . . short waves had to be held over for our February number.
The Listeners’ Point of View - - - - - - - John Wallace 269
Radio Speakers Should Be Forbidden to Read  The Banquet Broadcast Nuisance OR those who have been wondering about the deAtalls of
from Manuscript o ) The Log of a Listener the cathode ray tube developed by Doctor COblldge of
i :::mls)-f’cs the Listener Like in Radio Pro- gg:fj“c‘;';t‘cﬁ‘i‘:c‘:”any the General Electric Company, James Stokley's leading article
- supplies the information and, what is more, not a little of the
The “"Hi Q" Receiver - - - - - - - = Leslie G. Biles 274 impression created by actually seeing the tube in operation.
The tube is now more than a laboratory fact and the medical
As the Broadcaster Sees It- - - - - - - - Carl Dreher 277 application lies with that profession. That step, we under-
Why Censorship of Programs Is Unfortunate The Lightning Jerker stand, has 3lAreadY peen taken. bk There is a paragraph
Deterioration of a Word Abstract of Technical Article on page 258 in the *‘March of Radio™ directly under the heading
Concerning B. C. Operators Latest Scientific Marvel of the AP “The Month in Radio,” which is more than usually prophetic,
Technical Notes of Interest to Broadcasters Technique of Field Operation . } ; A
Radio and Swinging Fists Memoirs of a Radio Fngineer as announcements about the time this magazine appears will
well show.
New EqUIPment . . . . - - - - - - . . . - - 282 . .
) . E, like the aurai Mr. Wallace, who each month interprets
A Combined Amplifier and A. C. Operated Power-Supply Unit “The Listeners’ Point of View," have a strong aversion
James Millen 284 to the average questionnaire. . But so much nonsense has been
. e " . uttered, and worse, written, about what the radio listener likes,
How to Construct a Two-Tube Shielded “Lab™ Receiver that we have decided to give those listeners who read this
John B. Brennan 289 magazine an opportunity to tell something of their habits and
5 2 dl 5 8 5 B EBm 3 B i preferences. We hope that every reader will tear out page 270
Letters From Readers ; 206 P d fll out the answers,
Rapio Broapcast’s Laboratory Information Sheets - - - - - 208 HE tabulation of advertising volume in general and class
I}:IIo. 57 ’%h“b I\s R;son;gch No. 61 Th}:’;ee ) Intermediate-Frequency Am- magazines in Printers’ Ink shows that for November maga-
o, § 14 A-II &l ~210 P i .. M o { o’
No. 59 What Are Harmonics? No: 8  Acksnos Rotves Disslumntion zines, Rapio BgOADCAST bad a total of 29,504 lines, being ex
No. 60 Filter Circuit Data No. 63 Line Power-Supply Devices ceeded by Radio News with 35.506, and followed by Popu]ar
No. 64 The Gang Condenser Radio with 29,315, Radio with 19,706, and Radw Age with
“NOW, I Have Found™ - - . Yo X 8814.
; . ADIO Broapcast for February will contain another
A Key to Recent Radio Articles - - - - - E. G. Shalkhauser 310 R article on the R. B. “Lab.” Circuit, this time with especial
: : : . reference to the four-tube model. We are beginning to hear
The Rapio Broapcast Technical Information Service 318 fiom, She previnges on- i st antl/as Mix., Farvey Memsigl
How the Radio Trade-Mark Is Protected - - Leo T. Parl(er 120 Elorlda phrased it, “‘the circuit is so much better than you said
it was that I cannot understand why you did not shout louder.
vy 5
Manufacturers’ Booklets Available - - - - - - . . . . 129 but perhaps it is wiser to let the user discover that for himself.
= The first of two articles by B. F. Miessner on electrically
Book Reviews - - - - - - - - . - - . . . . . 94 operated receivers will appear in February. Keith Henney is

Practical Physics, Black and Davis. Revicwed by Edgar Felix
The American Announcer and Radio Log

N
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working on another of his popular tube articles which will soon
appear. —Wiis K Wine.
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thar Chrisumas P@dlo Set

HE equipment is as important as

the 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.
Thevolume and tone quality you 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 Wesunghouse
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 tadio
set, that you are getting genuine RCA Radio-
trons with it. You can tel] by the RCA mark
inside the glass at the top. Or take out the
tube, and look at its base.

S,
A
ExtralExtral

Giftldeas
for Radio fans

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 sureit’s a
.genuine RCA Radiotron, if it’s
to be worthy of gift giving:

RADIO CORPORATION
OF AMERICA
New York Chicago
San Francisco

% Examined and approved by Rapio Broapcast v

1

2

e

A-Radiotron

MADE BY THE MAKERS OF THE RADIOLA




THREE GREAT RESEARCH ENGINEERS

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 Coonhdge 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-Billion-Dollar

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 be
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 essentiallv 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 go or 180 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 30, 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
demonstrationof the latest tvpe of Crookes’
tube which is capable of producing large
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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 clectrons 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 eclectrons, When the clec-
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 1s, 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 1s 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. !t 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
150,000 miles in a second, or about eight
tenths the velocity of light, pass between
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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 isstrong, and does not have

A PICTURE DIAGRAM OF THE COOLIDGE CATHODE RAY TUBE

The diagram shows the complete tube and component parts in detail.
thin piece of nickel foil, through which the electrons pass.
to reénforce the window against the pressure of the atmosphere.
cup, focussing the clectrons released by the tungsten filament within the cup.
When immersed in liquid air, the charcoal removes all traces of gas within
(k) Copper shield, preventing the electrons from striking the glass tube.
cooling tube, to prevent the window [rom becoming over-heated.
(s) Glass to invar seal.

for residual gases.
the tube.

the window is soldered.

(b) A molybdenum hexagonal grid

(t) Cathode shield

(a) Anode window, a very

(¢) Hemispherical cathode
(d) Charcoal trap

(m) Water-
(r) Sleeve of invar to which

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
position.

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 clectrons. Otherwise, at
the high voltages used, the glass would soon
be punctured.
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THE TUBE IN OPERATION

UT 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

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

with a bright orange light. [f 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
1s 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,

A man can hold it easily.

THE EQUIVALENT OF A TON OF RADIUM

In the center of the round glass
bulb can be seen the hemispherical shield containing the
filament which forms the cathode of the tube.
a hollow cylinder Jocated 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.
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

The anode is

The thin nickel

exposed to sunlight for a century or
more.

ACETYLENE GAS SOLIDIFIED

NOTHER 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 1s
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 (350,000 volts) necessary for operation is produced by the transformer at the left
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A LIVE RABBIT'S EAR

Was exposed to the cathode rays for a second

with a current of a milliampere within the tube.

This caused a scab to form over the rayed
area

in applying it. Ordinary varnish,

RADIO BROADCAST

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 Kkilled 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 ravs
for a tenth of a second with a current
in the tube a milllampere. 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

JANUARY, 1927

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

original gray hair. Finally, a third

such as shellac, requires some me-
dium which will dissolve it, alcohol,
for example, before it can be applied.
However, if no metal vessel 1s 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.

1t is the effects of the cathode rays
on living tissue, however, that excite
the most intcrest, for they are similar
to that from a large amount of
radium. One of the chief radiations
from radio-active substances, the

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 ravs 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-

so-called “beta” rays, are nothing
but rapidly moving electrons, just
like the cathode rays, cxcept that
they move somewhat faster. Doctor
Coolidge estimates, as stated else-
where, that the .

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

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

number of elec-
trons given out
bv the new
tube is thesame
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 1s that

observed show
that it will
doubtless lead
to many other
interesting dis-
coveries. A new
ficld of research
1s opened in the
study of the ef-
fect of cathode
ravson all sorts
of materials,
many of which
could not hith-
¢erto be brought
Into vacuum

therc is less ~tubes. Even
than a pound of Dr. Coolidge
radium  avail- CRYSTAL OF CALCITE AFTER EXPOSURE TO CATHODE RAYS himself hesi-
able in the The picture to the left shows a ¢rystal glowing with “cold light’” after exposure to the rays. To the tates to make
world. right is 2 magnified view of scintillations produced on calcite crystal by similar exposure to the rays predictions.
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News and Interpretation of (urrent ‘Radio Events
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Why the Department of Commerce Should Control Radio

NE 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 reélection 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 excellentl
arranged amateur 'phone transmitting station of George Cy

Tichenor at Los Angeles, operating on 2499, and 1666 kc.
(84.5, 120, and 180 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 coérdi-
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 codrdinating
committee is to the effect that they believe
the Whiteand 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 ®sthetic en-
joyment of radio is a matter of listening to
high-grade local stations. The fact that,
for example, woba, wLwL, and WRNY have,
by their choice of wavelength, at various
times excluded wGy from New York listen-
ers 1s a minor loss as long as WHN, WEAF,
and wjz are undisturbed. The little fel-
lows have stepped on each other’s fect
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 250 watts power; that thev be
given a free and clear channel by a
separation of at least 500 miles from
the ncarest 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

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.

creating a cumbersome radio control
commission and they will lack the
courage necessary to reduce the num-
ber of breadcasting stations by some
40 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 ycar, an assistant chief at $6ooo
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 en-
tirely independent of the fortunes of
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
i1s unnccessary. 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,

© Bachrach

of the Radio Corporation.

Bureau known and respected the world over.

©Bachrach

GEORGE S. DAVIS

Mr. Davis died on October 8, 1026, and was vice-president and
general manager of the Tropical Radio Company, president
of the Wireless Specialty Apparatus Company, and a director
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.
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

united expression of what is good for
radio.

Another Triumph for Short Waves
—The Beam System

& ] ‘HE extraordinary results achieved

by the new short-wave beam trans-
mitter, used for communication be-
and London,

tween Montreal has en-

TWENTY-FIVE YEARS OF WORK BY THE BUREAU OF STANDARDS

On December 4th, the Bureau of Standards celebrated its twenty-fifth anniversary.
able achievements in scientific research applied closely to the problems of industry have made the
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 IX. Burgess, director of the Bureau

The Tropical

The Marvels of the Coolidge
Cathode Ray Tube

R. W. D. COOLIDGE’S new
D 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 changeacetylene 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 rock 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
1s 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 plcases syn-
thetically.

Additional ‘“Talk-
ing Movies”

2 I ‘HE Radio Cor-
poration of
America reports

substantial improve-

ment in its earnings

for the quarter ending
Scptember 30,as com-

© Harris & Ewing

1ts remark-
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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, thereisa
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
transmission on

INGLE side-band
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 wcap, 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.
[t utilizes less than half the frequency space
required by the two side-band method ordi-
narily used.

Who Can Tell What 1s the “Best
Radio Set”?

LETTER, signed “Up in the Air,”
A 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-

THE PRESENT PATENT SITUATION

bile technically for more than ten years,
we do not know which is the “best” in
each price class. Winning automobileraces
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 1s 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

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.

IN A report to the American Mining

The Course of Patents in Dispute

HE Crosley Radio Corporation is
defending a suit filed in Ohio by the

Westinghouse Electric & Manufac-
turing Company under Armstrong Patent
1,113,149; A. 1. 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, while
an appeal is being
brought which will
bring the DeForest
Company and the
Radio Corporation
of America into
anotherbattle over
Patent 879,532;
an injunction was
granted the West-
inghouse Electric
Company in its

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 orl right, but if

it’s Sable Island ’eaven ’elp us!”
(Reproduced from Radio: Beam and Broadcast, by A. H. Morse)

suit against C. A.
Branston, Inc.,
under Armstrong
and Fessenden
patents. The
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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?

REEMAN HOPWOOD, in a letter
F 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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CHARLES W. BURTON

Boston

Superintendent of Broadcasting, wWEeE,
Boston, Massachusetts. Especially written
for Rapio Broapcast:

“When WEEI broadcast the famous Boston
Symphony Orchestra for the first time, the
novelty of the thing attracted to onr wavelength
an audience that most nearly reached our
maximum coverage. We know, from a check-
up of tube and battcry sales in our territory, &
that WEEL can be heard by 1,500,000 persons. 3
We believe our potential audience was with
us that night. Here is another way we ar-
rive at that conclusion: We are convinced that
only one persom in every 500 tuned-in on a
program will write a letter to the station about
il.  Three thousand letters followed the initial
symphony broadcast.

“Most stations and program spomnsors 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 ils requests, if complied with, add :
to the deadly similitude of programs. Many
prograni sponsors, 1n order to stimulate letter
writing, are offering samples, radio logs, and 3
other articles as an inducement. Of what :
value to radio, or their campaign, is this?
It wmerely indicates that people like to get
something for wnothing. It doesn’t show
whether the program bas a popular appeal.
Indeed, | have scen letters something like this:
“Your tenor ought to have his throat cut, and
obtiously your orclestra was organized 15
minutes beforc the program opened. Please
send me one of your bandy bottle openers.’

“A great many kind listeners do wrile fine
letters to WEEL, and we love them for it. We
bope their numbers will increase. But we
do not hold with the old iradition that fan
mail is the very life blood of the broadcasting

industry.”

B

POl 1 O

gram, but instcad hopes for an emulator of
Andrew Carnegic 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
cqually 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.

The Month In Radio

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
ww] 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 1920.

C APT. R. H. RANGER of the Radio Cor-

XPERIMENTS 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.

HE 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 Parts  Accessories  Total
1922 5 40 1.5 46.5
1923 15 75 30 120
1024 100 100 150 350
1925 175 74 200 449
1020 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.

HE Bureau of Standards celebrates its

twenty-fifth anniversary on Saturday, De-
cember 4. The efficient co6peration of the
Bureau with industry marks it as one of the
Government’s most successful and constructive
scientific agencies.

HE production of multi-tube radio sets for

1925 was 2,180,622, an increase of 1045
per cent. over 10923 when 190,374 were produced.
In that same period, tube production increased
from 4,687,400 to 23,034,658, an increase of
410 per cent. and loud speakers from 623,146
to 2,606,860, an increase of 318 per cent. The
value of radio products in 1925 increased 215
per cent. over 1923. The largest manufacturer
to give out his production figures is A. Atwater
Kent, who is, at this time, turning out 5200 sets
a day.

HE Radio Manufacturers’ Association re-

ports an increase of membership from 63 in
August, 1925, to 184 in the middle of September,
10206.

HE 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 com-
petent service men and the establishment of
radio trade schools is a step in the right direc-
tion.

RANCIS 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.

ST Frangais Radio Electricité blossoms forth

in a new and larger form with a recent issue,

in which QST Frangais, combines with Radio

Electricité. 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 isa 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 rcccivers 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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DISPATCH to the New York 7imes from
Strassbourg announces that agents for a 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.

ORRESPONDENCE in British radio maga-

zines indicates that wgy, wjz, and wreG
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 Viancouver, 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.

W HEN Danish musicians broadcast as mem-
bers of bands and orchestras, they are to
receive an extra 50 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
50 per cent. increase for broadcasting seems like
extortion.

SUBSCRIPTION 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 1907 and
served with distinction during the War aboard
the French destroyer Coufelas. 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.

BEG]NN]NG with a talk by former Lieut.
Governor George G. Lunn, through woy,
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 100 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 160 kilometers, and those flying over the
sea for a distance of more than 123 kilometers
from the coast shall be equipped with radio tele-
graph apparatus.
When the London-Paris airp'ane, 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.

HE 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

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.

Interesting Things
Said Interestingly

KRR
wsiARI

GUNTER DogerzinsKy (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, |
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. In 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 codperation 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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WILLIAM S. HEDGES

C hicago AN

Radio Editor, the Chicago Daily Neus.
Especially written for Rapio BroabcasT:

“There are two classes of broadcasters.
First, the class which matntains the viewpoint
of service to the public and second, that class
which is attempting to use the new medium
of communication as a weans of drawing at-
tention to its firm or its products. The first
class includes newspapers and radio manu-
facturers. The radiomainufacturersas a whole
recognize that they bave a duty to perform,
that the sale of a receiving set is 1ot complete
until there is entertainment to be picked up
by the set. Inthe second class there are many
firms to which the radio public is indebted
for exceptionally bigh-grade programs but
that group wunfortunately also includes many
organizations wbich have neither the concep-
tion of, concern for, nor the funds to ade-
quately furnish programs, nor the ability to
produce suitable programs. Iu 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 mnewspapers which maintained studios
and 37 which sponsored programs from sta-
tions in which they had no financial iuterest.
It is logical that such a large number of
newspapers decm 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 newuspaper in a preZminent
position to serve the public as a broadcaster”’

““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
1350 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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A FRONT VIEW

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

By KENDALL CLOUGH

BroapcasT 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 Rapio BroapcasT 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 resuitant 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, but, as an early reversion to law
and order, when the necessary ten-
kilocycle separation will be universally
adopted, is likely soon to come, therc
is no hesitation on the writer’s part
in recommending the super-heterodyne

]NASM UCH as the writer’s September Rap1io

Name of Receiver
Type of Circuit
Number of Tubes

This receiver was designed for Ranio Broapcast by Mr. 4
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.
The first detector and oscillator are both shielded so as
Two stages of intermediate-

issue.
to give very stable operation.
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 30 milliamperes.

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 1%’ 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 ed ge 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: =y
Kendall Clough Super-Heterodyne

Super-Heterodyne
Six 201-A tubes

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-

Constructional

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, Cz2, 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 0.00035-mfd. capacity
in this case, although it is perfectly feasible to
use a condenser of 0.0005-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 lateron. 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.

THE OSCILLATOR CIRCUIT SHIELD

HIS shield contains a condenser,
C3, of the same size and make as
the first detector, and an identical coil.
I This coil also may be purchased or
constructed along the lines of the one
| shownin Fig. 2. Behind the coil is the
oscillator tube socket and two 1-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
oscillato—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 200-ohm potentiometer, P1,
connected across the A-battery terminals. In
series with this device and the grid circuit of 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, T1, 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-

A SIX-TUBE SUPER-HETERODYNE

A WELL-DESIGNED SUPER-HETERODYNE
The intermediate-frequency amplifier is located at the right in this picture and the single

audio stage 1s 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 co2-mfd. condenser across the detector output,
and one of the screws which holds this condenser
also holds a long-wave choke, Lg, 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 of 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 10" x 17"/, and is §"/ thick in view
of the considerable weight of the parts it must

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

i’— I ? — L support. Throughout the wiring on the sub- and the condenser rotated to or near maximum
| Ls - L/Z panel, a scheme has been kept in mind which capacity. At this point, a trial bias of 8 to 10
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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 Rap10 BroapcasT. " The lettered parts are referred to
in the accompanying text
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FIG. 2
Both the oscillator and antenna coupler are
made exactly the same. L; in the drawing is
wound on a cylindrical form slightly larger than

23"" in diameter so that it can slide over the main

coil form, and the coupling be varied in this way.
In the oscillator circuit L; becomes L; (see
Fig. 1) and acts as a pickup coil

volts 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

RADIO BROADCAST
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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-fre-

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.
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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

quERey  Mlpisis 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 . . 250
L4, L5, Lo—Silver-Marshall Oscillator Coil 2.50
Ci1, C3—Two Silver-Marshall o.ooo35—Mfd. Var-
iable Condensers . . . 0.00
C2—Silver-Marshall Mldaet Condenser . 1.50
T, Ta, T}——Sllver—M arshall Lona—\\’ave
Matched Transformers with Filter 18.00
T4—Silver-Marshall Type 220 Transformer . 6.00
P1, P2—Two Yaxley 200-Ohm Potentiometers . 3.50
R—Yaxley 2-Ohm Rheostat . . . 1.35
Y—Yaxley Closing Circuit Jack, l"\’pe No. 2. .60
S1, S2—Two Sllver—Marshall Stage Shields . 4.00
5 1-Mfd. Dubilier Bypass Condensers . 6.25
1 0.002-Mfd. Polymet Fixed Condenser. . 35
1 0.001-Mfd. Fixed Polymet Condenser . . 35
1 0.00025-Mfd. Polymet Fixed Condenser . . 30
1 2-Meg. grid leak . v 30
1 Yaxley Battery Switch, No. 10 Mlduet
2 Carter Pin Jacks. . . . R .60
6 Silver-Marshall Sockets . . v 3.00
1 Coil Burton-Rodgers Flexible Wire . . . 1.00
ToraL "$61.60
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BOUT sixty years ago, when P and ].
A Curié, 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 jn 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-

Piezo-Electric Crystals

e

How Quartz Crystals Are Used

" e R Nk

to Maintain Constant Frequ-

encies Accurate to Within One

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, 11s
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. 1 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

ally shown in Fig. 3. If light passes through the
crystal lengthwise, in the direction shown by the
arrow Q, 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 pasted at opposite
corners of such a crystal causes the distance be-
tween these two corners to decrease (by a small

FIG. 1

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




