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BUILDING THE R. B. LAB RECEIVER

Marconi Reviews Thirty Years of Radio—Who Owns the Important Radio
Patents?—Building a Short-Wave Super-Heterodyne—How to Improve
the Model 20 Atwater Kent—A Method for Regulating Broadcasting

Doubleday, Page & Co., Gasaen City, New York
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SINCE- 1015
STANDARD
FOR-ALL-SETS

CUNNINGHAM

DETECTOR

TYPECX-300°A
PATENTED

FIL.VOLYS. -
FILANP.____

CUNNINGHAM |
OETECTORAMALIFIER
TYPECX12

o ) ]
= 5 [J PATER &Y
CUNNINGHAM i '_._ Y |

B
POWER AMPUFIER G AN FRasciscoca
TYPECKSTH '\__‘_\

PATENTED ¢

ALLTYDPES:-CAND-CX
IN-THE-ORANGE
AND:'BLUE-CARTON

SOLID SUBSTANTIAL

as to value—

DELICATE, PRECISE
as to performance—

That, in a nutshell, is the reason why Cunningham Radio Tubes won the complete confidence of radio owners
away back in 1915 and why they hold this confidence today.

Radio tubes face a most extraordinary task. They must have rugged strength—a strength that will endure
through hour after hour of gruelling service. Yet they must also have accuracy that transcends all normal scien-
tific standards. Cunningham Radio Tubes meet these exacting requirements year after year. By sheer merit,
they have won their way into the sockets of America’s finest radio receivers.

* ey

New York Chicago San Francisco

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

Y Examined and approved by Rapio Broapcast ¥k
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RADIO BROADCAST ADVERTISER 1

ERLLUO KO

LICENSED
UNDER KING
PATENTS PENDING

E Wy

Delivers Full Volume on ALL Wave Lengths

HE Karas Equamatic System of tuning Unbelievable Selectivity
has swept away the greatest obstacle that

all tuned radio frequency sets have had to  The circuits in the Karas Equamatic System tune

contend with up to the present time. Here- with amazing sharpness. Stations snap in and Essential Parts of the
tofore it has been impossible to maintain an  out with remarkable precision. The broadening Karas Equamatic Sensation
equal transfer of energy from primary to second-  and distorting effects from overlapping electro-

ary inductances of R, F, Transformers. As a

result there was too much energy transferred  |;finated by the perfect coupling at all wave
below 300 meters and too little above that point.

Now with the Karzs Banamatic Sgstem of lengths and the correct placing of coils and
tuning there is a CONSTANT EQUAL TRANS- condensers.
FER OF ENERGY at ALL wave lengths. The

Karas Equamatic Induc-
tance Coils are packed three
in a carton, and come to you
with complete manual of
simple diagrams and instruc-~
tions, all necessary nuts,
screws and binding posts,

magnetic and electrostatic fields have been

. . . « . - . d f t. .
Karas Equamatic Five Tube Sensation brings in You Can Build The Karas E atic receiver. Price s?taofyt}?:e;ng(;li?s,lggzlfbﬁ):our
stations on every wave length with the same pure quam Karas Spe- .
tone and volume. All tubes operate at their Easﬂy and Ql_.!lckly cial 17 Plate
highest point of efficiency from 200 to 600 meters. 8rtl:iometrlc
. This powerful, clear-toned, long-range receiver is theee of which
How the Equamatlc SyStem OPerateS surprisingly easy to build. Even though you have are used in the
. - built a set bef build thi b Equamatic Re-
In the Equamatic transformer the primary and ~ never built a set before you can build this one by calver,  bawe
secondary are entirely separated, the primary coil  following our simple and easily understood specialfextend-
being carried on the extended shaft of the condens-  instructions. Packed with every set of Karas :;ihif:}}\: oo et i pikiaary Zoils of e
er so that it turns with the condenser dial. The Equamatic Coils is a complete manual of simple Inductances. Price, each $7.00.

secondary coil is mounted on a subpanel by means  diagrams and instructions showing where to
of a sliding standard that permits it _to be pushed place every part and telling you exactly how
toward the primary or away fromit. Both the ;b connection is made. This manual also
gnmaryfand selg:ondary cﬁm be adJUSttegfth%ftt?(:lny gives you In full detail a completely illustrated
egree ot coupling as well as any rat€ of vatlation. oy ,lanation of the system. To build this re-

When all three R. F. transformers are properly b , .
adjusted the coupling is automatically and con-  fEIVEr you will need the Karas parts listed be-

tinuously varied in exact step with the condenser low, plus other standard parts that you can

Karas Harmonik
Audio  Frequency
Amplifying Trans-
formers are essential
to the tone quality
success of the Equa-
matic receiver. Two
of these are used for
the two stages of

] y . Audio frequency
plates as the condenser dials are turned. The re- easily secure. Bu1l§l one of these sets }_’OUTSle amplifications. Price, each $7.00.
sult is that the tubes are kept always just below and you will experience a brand new thrill from Reiwas- Blaiaviatic Rewded, Gofls, hwo of
the oscillation point ON ALL WAVE LENGTHS. radio. which are used, were designed especially for
Every radio authority agrees that this is the point the Equamatic System. Price, each $1.00.

where tubes operate at their highest efficiency.

Seven Tube Performance from

Karas Equamatic Sub Panel Brackets.

Order from Your Dealer or Direct To insure the necessary exact positions of

primary and)secondary coils these brackets

&Om Us are essential. Price, set of three, 70c.
Five Tubes Karas M(;crometric Dia/l. It h;s ab3tor
. Karas Equamatic parts are carried in stock b vemnier, ang tunes: [fo" [I1/J000} of' An'inch,
The New Karas Equamatic Five Tube Sensa- i Price, $3.50.

reliable dealers In  most

\N tton delivers a vbolume t}}it . you l:;lngshttvzxg:C: cities. If your dealer Nl L LR P SR L L R L LT -
1S as 1t
from a seven tube set. : . happens to be out of stock § KARAS ELECTRIC CO !
W\ regenerative circuit and : e O .
B h 1 of order direct from us by 1 1068 Association Building, Chicago, Ill. 1
as the pure clear tone . h bel Please send me a set of 3 Equamatic Inductance Coils, $12.00: 3 special Orthometric
a crystal receiver. NO using the coupon elow. B Condensers with extended shafts, $7.00 cach; 3 Micrometric Vernier Dials, §3.50 each; 1
ﬁ Send no money Just pay j 2 Harmonik Audio Transformers, §7.00 each; 2 Equamatic Retard Coils, §1.00 each; 1
other five tube set hasever R R and 3 sub-panel brackets, 70c, for which I will pay postman §60.20, plus postage, upon
approached the Karas the postman the price of B delivery. It is understood that I have the privilege of returning any of this apparatus I
pPp 5 H § for full refund any time within 30 days if it does not prove entirely satisfactory, i
, Equamatic in  range, the parts plus a few cents | :
= power and tone quallty. postage. 5 NAMC 1, o oxmmmmnnk s+ s o oo smas i ottt e b bbiom et s 255 e - v 2
" [ TG (L T S T i e T FETRpRa OV R S OPRPR R+ =y PR RESu 10 (67 TP LR oy Ve [
\”{V/ E city ]
1 (1t cash accompa 1

ey KARAS ELECTRIC CO. e 1 i ssomie e v iy ospids ™™
Karas Micrometric Dial 1068 ASSOCiation BUilding Chicago, Illo W

Y Examined and approved by Rapio Broapcast
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(BASED ON A MUSICAL SCALE.)

2000

Transformer

#A.F. 3 $12

4000

HIS graph is drawn on the musical scale—the onlyaccurate
way of showing the full value of each tone which your set
receives. Note that the evenness and fullness of amplification
extends throughout the range of the organ, the cello, and the

human voice.

Analize these facts about the

FERRANTI TRANSFORMER

FTER all is said, what is the truth about this

Atransformer question? Is it important to you

to get merely mediocre reception from your

set, or do you value getting the very best from it
that you possibly can?

The Ferranti Transformer is the Nearly Perfect
transformer—neatly perfect because itsamplification
curve is almost a straight line. No other transformer
approximates this degree of perfection.

And when you consider the fact that the scale of
measurement is based on the musical scale, show-

ing as it does true transformer value as applied to
any tone which you can possibly receive in your set,
you will appreciate that this is the only fair method
of testing transformer performance.

The Ferranti Transformer does more than act as
a superior transformer. It is designed to produce
that depth of tone quality which is lacking without
a worthy transformer. From the low notes of the
organ and the kettle drum to the high pitch of the
flute and the human voice, Ferranti Transformers
“carry on” faithfully.

We welcome inquiries from responsible dealers and jobbers

No Better Transformer is Available at any price

FERRANTI, INCORPORATED

130 West 42nd Street

7

*

’ New York, N.Y.

¢ »
THE NEARLY PERFECT TRANSFORMER
% Examined and approved by Rapio Broapcast %
Ravto Buoapeasr,  November, 1926,  Publlshod monthly.  Vol. X, No. 1, Publlshed at Garden Clty, N, Y. Subscription price $1.00 a year. Entered at the post oflice at
Garden City, N. Y., as gecond ¢lnss maull matter.  Doubleday, l'nus & Company, Garden Clty, N Y.
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Will TrainYou At "
HomeTo Filla

/

3igPay Radio J ob

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. L. trained men are doing it—why can’t you?

“ Earnss50 to $250 a Week—
RADIO EXPERTS IN BiC DEMAN

Radio needs trained men. Get into this new live-wire profession
of quick success. It’s the trained man, the Radio Expert, who
gets the big jobs of this profession—paying $75, $100, $200 a week
and up. Every day N. R. I. trained men are taking good places in
the Radio field—men just like you—their only advantage is TRAINING.
You can prepare just as they did, by new practical methods. Our tested
clear training makes it easy for you. Big Free Book contains all the proot

FREEL ) : _{;5 7 N ¥\ You Learn Quickly?
a8 ~ - In Spare . Time

: So sure am I that I can train you success- @&
COST : . : R SRS i . fully for a better future in thisnew Big-Pay
= RN AT A = ' - \ profession, that I guarantee your training

: ; : . ) o s gl with a money-back bond. Lack of ex- gf
b perience or education won’t hold you
back—common schooling all you need |

“Igive you all
this apparatus
so you can learn
quickly at home

the ’Prachcal

AT st

L.._«.._...._.

e ol to start. You can stay home, hold e
Yo“ Ge t : ;i 1 " ; R{/ your jOb, and learn qulckly’ and Operates WMAQ

**Accepted a position with

pleasantly in your spare time. My the Chlcago Daily NersoStaé
practical, helpful methods enable HRACYICALLY, DOUSLED:
you to start RIGHT AWAY to- Shanke ¢o gaun 1 hmndls a'!l
. . consu ation, also o operat-

ward one of the bigger Radio {og. Your courae mugﬁlt me
notonly the t ti ut

JObS kpa%ln% lsso t(l) $250 a elso the practiclelorken:)cwlledge
wee, o delay, no osmg time that makes my work easy
from work —no scrimping or for me.”’ Keith Kimball,
scraping to get your training. Station WMAQ, Chicego, ill.

Get This FREE BOOK

Most amazing book on Radio ever written
—full of facts and pictures—tells all about

the great new Radio field, how we prepare
you and help you start. You can do what others
have done—GET THIS BOOK. Send coupon

All O0f This

All instruments shown here and

others sent to all my students free
of extra cost under short time special offer
Clip coupon now—find out all about this big
unequalled offer while you still have time to
take advantage of it. This training is intensely
practical—these instruments help you do the
practical work. You learn workmanship and get
added confidence in

R ‘ your ability.

World Famous \
Training That

‘Pays for Itsels”’ today—no o;hf:ang:"m o
My Radio course World- . E. , President
y NATIONAL RADIO INSTITUTE

Famous as the training that }:>=

“paysforitself.”” Makemore
money QUICK when you take up this
practical course. Work on millions of an-
tennae, receiving sets, offers you blg chance
to make spare time cash while you're lcarn-
ing I ll show you how—teach you the latest
*‘dope,’’ furnish you with business cards, show
you howto get the busincssand makeitpay. My
1 studentsdon’t wait a yearto increase theirincome
“* —theyreport QUICK INCREASES as aresult of
$70 In One Day For this course—often two or three weeks after starting.
T. M. Wilcox Howard Luce, Friedens, Pa. made $320 in 7 weeks
. 4 d%l}:l[ll spa]x;e tlmﬁ D. H. Slultt Ne%wport Arli wn'(,es:k
*“Jamin businessfor my. ile taking the couise I earned in spare time wor
.e"l.nn; RECENTLY MADE zi\bouti‘$9(t)2 Eax}"l 1W?g1:’t ,Omaha, repor}t(s maLtuxllg %40?
n ashort time while taking course—working at Radioin
$70la ONE DAY Iiwas s spare time! Sylvester Senso, Kaukauna, Wis., made $500.

iect. n of rich experi-
:r:e:e.r :::Icaupylngl : lple‘:\edild These records not unusual—these men a few of hundreds.

position as teiephone sup-~ - P
erintendentwhen 1 enroll- YOUL Satisfaction Guaranteed
od with you believing it
wouid open up greeter op- . e whoknow the results thls practical tested training gets— W
portunities—havenot been the increased earnings it has brought to men everywhere—stand g,
diseppointed. Estimete bechind it all the way with a signed guarantee bond that we giv
Radlo will be worth tens you When youenroll. On completion if you're not entirely satisfied <p#
of thousanda of dollars to 1D €very way, you get back every cent you've paid us. No strings
me in next few years.’’ tO this offcr—you yourseclf are the only judge, Get started today!
It's your big chance for one of the bigger Radio jobs—mail coupon

TouM: Wilcox, Belle laland, N8 or my Big FREE BOOK and proofl No obligation.

EMPLOYMENT SERVICE TO ALL GRADUA

Dept.ou-5, Washington, D. C.

: I’U =

J. E. SMITH, President
NATIONAL RADIO INSTITUTE
Dept.OU-5Weshington, D. C.
Deer Mr. Sm-th—Wlthout obligating me in any
way.send me your free book, **Rich Rewardsin Radio’*

“and ail information about your practicai, bome-study
Radio Course,

www americanradiohistorvy com
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7/ \
‘The Bettor Jube”

.

e =
-

To Build A Better Article

—to market honestly a tube that is easily the leader—
requires skillful careful workmanship—craftsmen that
delight in fine work—and an 2
organization striving as a unit
to produce the best—

Sylvania Tubes are made
and sold to you by your deal-
er, as a remarkably good pro-
duct—guaranteed in every de-
tail by a strong reliable com-

pany.
Insist on Sylvania Tubes—

if your dealer does not carry
them, write us direct. *

“They Never Disappoint”

SUNEUEDRPR———, SR T LT TRA Y

' SYLVANIA PRODUEGTS. CO. -
EMPORIUM, PENNA.

% Examined and approved by Rapio Broavcast
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#6305

Complete Parts
(less cabinet)

<cAutomatic Variable Coupling,
same control operates tuning
condenser and ptimary coil coup-
ling simultaneously, gives maxi-
mum and equal amplification
and selectivity over entire tuning
range.

Stage Shielding—prevents coup-
ling between stages, eliminating
oscillation and increasing selec-
tivity. Clarifies reception.

Hi-Q Foundation Unit

Includes drilled and engraved
Micarta Panel, drilled Micatta
sub-panel, two complete shields,
extension shaft, two equallizers,
fixed resistance, hardware, wire,
nuts and screws.

$10.50

Associate Manufacturers

Carter Radio Co.
Martin-Copeland Co.
Radiall Company

Samson Electric Co.
Sangamo Electric Co.
Denjamin Electric Mfg. Co.
Eby Manufactuting Co.
Hammarlund Mfg. Co.
Durham Resistors
Westinghouse Micarta

Hammarlund-Roberts

—

i ,lj-,l ’L—‘- :

“How To Build I
Book

Complete instructions
for assembling, wiring
and operating the
Hammarlund-Roberts
Hi-Q Receiver. Pre-
pared under the direc-
tion of the Engineer-
designers.

25c¢

Y

Y e et My
c-“‘/

Hammarlund-Roberts Performance Means

A New Measure For All Radio

HE Hammarlund-Roberts Hi-Q is an outstanding example of scientific
radio engineering. No ordinary standards of tone, selectivity or volume,
can be applied to this new receiver.

In designing this Hi-Q Receiver, the Hammarlund-Roberts Board of Engi-
neets representing twelve nationally known manufacturers, had at their dis-
posal the finest experimental laboratories—and no handicap in building to
establish specifications or to a set price.

This concentration of the leaders in the petfection of one radio Receiver has
developed entirely new features that produce results unknown to the average
radio man. Automatic variable coupling gives maximum and equal ampli-
fication and selectivity over the entire tuning range. Stage shielding elimi-
nates coupling between stages, prevents oscillation and increases selectivity.
Two dial control simplifies tuning.

ANYONE CAN BUILD THE HAMMARLUND-ROBERTS Hi-Q

All the research, the selection of patts, the exact placing of units, has been
worked out in advance for you. And you have a receiver that will equal an
eight tube set—simplicity of design and operation hitherto unthought of —
all at less than half the price you would pay for a factory made set of any-

where near equal eﬂiciency.

C/I/l”ammarlund

ROBERTS

HiQ

) ® High ratio of reactance to resistance. High ratio—Great selectivity—Loud signals

+  1182-A Broadway : New York

— it

% Examined and approved by Rapio Broancast ¥
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#EAMRAD Dattery Tipe
: NEUTRODYNE

Powel Crosley, Jr. has so definitely ap-
plied his successful methods of mass
production to Amrad developments that
thousands of radio buyers will be able
this season to purchase the superlative
Amrad Neutrodynes at prices most un-
expectedly low.

From an engineering point of view Am-
rad has few equals, in experience, equip-
ment and in skill.

This beautifully two tone finished Bat-
tery Type set performs uncannily. Se-
lectivity, tone and volume are all that
can be desired. Crosley production has
eliminated nonessentials. Vital parts '
are the finest. It has already proven a B mutches set and holds all bat- S-522
great Success. speaker Conetable price 5_32.J

for set and Conetable (which

/%/
RIC
,¢ % //

//%/

NTI\O DYNE

This 1s one of radio’s GREAT achievements. All power for this
set 1s taken from an electric lamp socket. Do not confuse with
battery eliminators. Exclusive patented developments enable Am-
rad to present a batteryless radio at least one hundred dollars or
more under the prices of sets in which the replacement of batteries
has been eliminated. This set operates from a special power unit
which gives unprecedented tone reproduction.

The Amrad Power Unit operates only as the set is being used.

2 Voltages are always correct values. Exclusive Mershon
Combined with matching Conetablo condensers of go mfd. capacity produce smooth, clear, lucid
in which is built Cone speaker the

entire outfit sells for tones.

MODEL AC-5 The set uses four UX-199 tubes and one UX-112 power

tube. Operates on 6o cycle 100-120 volt a ¢ current.
Power unit uses two UX-216-B Rectron rectifier tubes to
supply plate current at maximum B voltage of 135 as
well as filament current for tubes.

With powerful, constant never-failing energy, this appara-
tus provides entertainment that meets the
demands of the most exacting critics. The
set delivers the utmost in radio enjoyment at
an almost unbelievable price.

‘

Dealers:—Full details of Amrad proposition
upon application to us or direct to your
jobber. Please mention Radio Broadcast
when writing,

AMRAD CORPORATION, Medford Hillside, Mass.

% Examined and approved by Rapto BroapcasT %
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c Pustantly ~they have set anew
Standard of what a tuning control should be

RAND NEW... yetitis

already the distinguish-

ing mark of a 1927 model
receiver.

Such is the reception ac-
corded the MAR-CO illumi-
nated control by leading
technical authorities and
circuit designers everywhere

777 a reception paralleled
only by the widespread ac-
claim which, a year ago,
swept 500,000 MAR-CO
vernier dials into use.

Today 7 MAR-CO tuning is
standard or optional equip-
mentinvirtuallyeveryimpor-
tant set-design of the season:

Radio Broadcast’s
“LAB” Receiver
MAR-CO controls standard equipment

Cockaday’s L. C. 27

Entirely MAR-CO-tuned, using the
illuminated control and 2 MAR-CO
rheostat dials.

Radio News’
“Auto-transformer”’
MAR-CO controls standard equipment

Popular Science’s
5-tube receiver
MAR-CO dials standard equipment;

illuminated controls optional

Citizens Radio Call Book’s
TREF set
with shielded transformers
MAR-CO controls standard equipment
and the
St. James Super
MAR-CO dials standard equipment

Radio World’s
“Hi-Power’’ and Beacon Sets
MAR-CO controls standard equipment

Radio Age’s ““Super-9’!
MAR-CO 360-degree dials standard
equipment

Radio Age “Four”
MAR-CO controls standard equipment

Daven “Bass Note’’ circuit
MAR-CO dials standard equipment

Hammarlund<y
Roberts, 1927

MAR-CO dials standard equipment

MAR:CO
Flluminated
CONTROLS

% Examined and approved by Rapio Broapcast %

www.americanradiohistorv.com

The Radio Home’s
“VARION” A. C. set

MAR-CQ controls standard equipment

The ““Infradyne”
sponsored by RADIO
MAR-CO controls optional

The Fenway
MAR-CO contiols standard equipment

Ferguson Receivers
MAR-CC cantrols built-in

Let this impressive list be
your guide when you select
the tuning controls for the
new set you build, or the
old one you remodel. ANY
set can have MAR-CO tuning.
Werite for booklet.

Martin-Copeland Company
Providence, R. 1.

A} Template
t ]n:;hﬁa pancd
dniling

] Sunich
controls lamp

icl Speaal 6 volt:
Mazda lamp

Adjustable
w Bel for panel

MAR-CO illuminated controls,
(complete with template,
bezel, and 6 Volt Mazda lamp)
Scales O to 100, or 100 to 0, $3.50

MAR-CO vernier dials, 4 inch and 3 inch.
Scales O to 100, or 100 to O,
and 360° vernier dials,
nickelplated..ceveeeee. . $2.50
goldplated . . v e et eevees 2.75

MAR-CO 2 inch rheostat dial
(matches vernier dials in
APPEATANCE) o soaeccsesssse 75
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: : There are five, six, and seven
Perfect quality reception, tonal range, great power, penetra- e et T Hlie P
tion and simplicity of operation are the owner satisfaction Bosch Radio Line. Two cone
features of the new Bosch Armored and Shielded Radio type reproducers, the famous

NoBattry “B” Power Unit
and other improved radio
necessities.

receivers.

The embodiment of perfect radio and quality in furniture is
particularly emphasized in the Amborada, a seven tube re-
ceiver, completely Armored and Shielded in a manner de-
veloped by Bosch engineers. It is controllable with a unified
station selector. This receiver is incased in the early Ameri-
can period cabinet illustrated in this announcement.

The Cruiser, is also a perfectly Armored and Shielded re-
ceiver, of five tubes. Complete with a control system of re-
markable simplicity, one dial station selector for powerful sta-
tions and two dial advantages when “Cruising the Air.”

Mo hear Bosch Radio is to realize that ‘another great step
toward perfect home entertainment has been accomplished.
Look for the Bosch Radio Dealer or write us for his name.

AMERICAN BOSCH MAGNETO CORPORATION

THE AMBORADA

SPRINGFIELD, MASS. Branches: New York  Chicago  Detroit San Francisco 7 tubes - - - - $310
Manafactured under patent applleatlons of the Amertean Bosch Magneto Corp, and llcensed also unhder applien- Al prices sHghtly higher, Colorado and west and In
tlons of the Radlo Frequency Laboratorles, Ine, Canada

% Examined and approved by Rapio Broapcast %
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AMSCO

FOR EXCELLENCE

Sroence, Preaskr

Amsco MeTaLoip Grid Gates and Resistors
are uniquely silent. There is no thunder in
them. They do their work noiselessly—and
they give you—TONE.

The secret of Amsco excellence is in the new
Metaloid resistance element—co/loidal and un-
broken, superseding crystalline forms, with their
jagged, noisy pathway to the current flow.

It pays to insist upon getting Amsco Metaloid Grid Gates, Amsco
Metaloid Resistors, Amsco Resistance Coupled Amplifier Units.

AMSCO PRODUCTS, INC., BROOME AND
LAFAYETTE STREETS, NEW YORK CITY

% Examined and approved by Rapio Broabcast %
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THE finest TRANSFORMER
IN THE WORLD!

ADIO Engineers and those who know,
pronounce MADISON-MOORE TRANs-
FORMERS the most perfect. Their superiority
has been unquestionably demonstrated
under every possible test.

You are assured greatest satisfaction in
the essentials of perfect Radio reception.

SELECTIVITY: Silent nights are no
longer necessary. MADISON-MOORE TRANS-
FORMERS can always be depended upon to
make distant stations like locals on your dials.

QUALITY: From the tenor’s falsetto
notes, to the rumbling bass of a great pipe
organ, they faithfully reproduce the beauty
and shading of every tone.

DISTANCE: Repeated tests prove that
stations out of reach of the finest receiving
sets are easily brought in with MAbison-
MOoORE TRANSFORMERS.

3 Olavy
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VOLUME: These Transformers, when -l
used with only a two foot loop, produce
loud speaker volume on stations that have
never before been heard in that locality by
the broadcast listener.

MADISON-MOORE TRANSFOR-
MERS are precision-made and subjected to
most exacting laboratory tests until they

are electrically and mechanically perfect. .
To Have M aADISON-MOORE TRANSFORMERS 18 READ THIS GUARANTEE
. ) ; IT IS ATTACHED TO
to Have the Best in Radio EVERY INSTRUMENT

Write us for name of nearest dealer

MADISON-MOORE

MADISON-MOORE RADIO CORP. 2524 Federal Blvd., Denver, Col.

% Examined and approved by Rapio Broapcast %k
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Balkite

Balkite
Trickle Charger

MODELK. With 6-volt" A’
batteries can be left on con-
tinuous or trickle charge thus
automatically keeping the
battery at full power. With
4.volt batteries can be used
as an intermittent charger.
Or as a trickle charger if a re-
sistance is added. Charging
rate about .5 ampere. Over
200,000 inuse. Price $10. West
of Rockies $10.50. (In Can-
ada $15.)

Balkite Combination

When connected to your
‘““A” battery supplies auto-
matic power to both “A”
and *‘B*’ circuits. Controlled
by the filament switch on
your set. Entirely automatic
in operation. Can be put ei-
ther near the set or in a re-
mote location. Will serve any
set now using either 4 or 6-
volt A" batteries and re-
quiring not more than 30
milliamperes at 135 volts of
"B’ current—practically all
sets of up to 8 tubes. Price
$59.50. (In Canada $83.)

All Balkite Radio Power Units
operate from 110-120 wolt AC
current with models for both 60
and 50 cycles. The new Balkite
Charger is also made in a spe-
cial model for 25-40 cycles.

&«

B at $27%0

and the new

Balkite Charger

L
]

b)

into a light socket receiver

To enjoy the convenience of a light
socket set you need not discard your
present receiver. Add the new Balkite
“B” and the new Balkite Charger
instead.

Balkite “B”—the unique “B” power
supply—eliminates “B” batteries en-
tirely and supplies “B” current from
the light socket. The new Balkite “B”-
W at $27.50* serves any set of 5 tubes
or less where 67 to 90 volts are re-
quired.Balkite“B”-X at $42*serves sets
of up to 135 volts and 8 tubes. Balkite
“B”-Y at $69* serves any standard set.

The newBalkite Charger at $19.50,*
withboth high andlow

rate quickly brings the battery to full
charge. This new charger gives you
the advantages of both trickle and
high-rate charging.

convert your radio set

Both Balkite “B” and the Balkite

Charger are entirely noiseless in oper-
ation. Both are permanent pieces of
equipment, with nothing to wear out
or replace. Other than a slight con-
sumption of household current, their
first cost is the last. Both are built to
conform with the standards of the
Underwriters’ Laboratories.

Over 650,000 radio sets — one
of every ten —are already Balkite
equipped. Add these

charging rates, is the
most convenient of all
methods of charging
your “A” battery. At
lowrateitcanbelefton
continuous or trickle

Uhe Balkite
Radio Symphony Concerts
with WALTER DAMROSCH
and the New York Symphony

two Balkite Units to
your receiver now.
Then you too will
know the conven-
ience of Balkite Light
Socket Operation.

charge. Thus it auto-
matically keeps your
battery at full power.
With heavy-duty sets,
large sets, or sets in
constant use where ex-
cessive “A” current is
required, a few hours’
operation at the high

These concerts will be broad-
cast every other Saturday Eve-
ning, beginning with October
23d. Onintervening Saturdays
Mr.Damroschwill give a piano
lecture recital alone. At 9 P.M.
Eastern Standard Time, over a
group of 12 stations: WEAF,
WEEI, WGR, WFI, WCAE,
WSAL, WTAM,WWJ, WGN,
WCCO, KSD, WDAF.

Then you too will
know the convenience
of owning a radio set
always ready to oper-
ate at peak power, Ask
your dealer. Fansteel
Products Company,
Inc., North Chicago,
Illinois.

#Balkite Charger $20 West of Rockies. In Canada: Charger $27.50;

FANSTEEL

Ba

“B”-W $39; “B”-X $59.50; “B"-Y $96.

kite

*

"Radio Power Unils

.....

Y_,-}

% Examined and approved by Rapro Broapcast %
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A ton of

ADJECTIVES won’t

sell you this speaker . . .
But the MUSIC you get

from it will

TRY it on your radio—with your dealer’s
compliments. Three models—The DeLuxe
(illustrated) $25. The Standard, $16.50.
The Tabouret, $40.

Prices slightly higher on the Pacific Coast
and in Canada.

SPEAKER

HAVE Then you're in luck! For the new DICTOGRAND

| YOU Piano Unit will transform its perfect and costly sound-
ing-board into a radio speaker of pleasing volume and
A rare clarity of tone. This unit is made for both up-

PIANQ? right and grand pianos.

Made by DICTOGRAPH PRODUCTS CORP., New York City

Radio Reception is only
as good as its Tone Quality

OLUME means nothing if it brings only distorted noise. Distance
means nothing if you are not rewarded by tone quality.
Equip your set—no matter what type—with the Carborundum Stabil-
izing Detector Unit and you are assured of crystal clear tones—of a quality
reproduction you have never before enjoyed.

The Unit is built around the Carborundum Permanent Detector. No
adjustments—no bothering with a jumpy cat’s whisker. This detector is fixed under a five pound
pressure—retains its super sensitivity—it won’t burn out.

A booster voltage is supplied by a tiny dry cell and by a potentiometer control you adapt the unit
to the circuit and receiving conditions.

Increases selectivity—gives greater distance and volume—but above all brings you true natural
tones.

THE CARBORUNDUM STABILIZING DETECTOR UNIT

Reg. U.S: Fat. OF ImpTOQ)eS Any Set Send for the Special Hook-up Booklet
THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. $3 50
. *

SALES OFFICES AND WAREHOUSES IN New York, Chicago, Boston, Philadelphia, Cleveland, Detroit,

Cincinnati, Pittsburgh, Grand Rapids, Milwaukee IN U.S. A, 't l"rhed
The Carborundum Company, Ltd., Manchester, Eng, Dealer or Gy
g : Niagara Falle,N. Y.
” Carhorundum 1a the Reglatercd Trads Namo used by The Carborundum Company for Sill- Du-ect
DETECTOR ALONE I con Carbido, This Trado Mark s the cxolusive prupoerty of Tho Carborundum Company, 1

Please send free
Hook-Up Book D-2.

CARBORUNDUM
DETECTOR

T Steeet

State

Y% Examined and approved by Rapio Broancast %
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“Precision

of detail—both electrically and mechanically—is what places the Samson Uniform

Condenser so far ahead of the field.

Electrically—this condenser has mathematically
proportioned plates so that al/ stations are uni-
formly spaced. The dielectric is small and well
removed from the field. The plates are small and
close together avoiding losses due to fringing effects
and large plate area.

Mechanically—this condenser is the smallest made.
It is built on a rugged frame capable of mounting in
all positions with or without single-hole mounting.

The rotor is of heavy construction having cone
bearings on either end and should wear indefi-
nitely without adjustment. A shield is incorporated
with the condenser to protect against injury and
dust.

The Samson Uniform Frequency Condenser is
furnished in five sizes: Prices 500 mmf., $7.50;
350 mmf., $7.25; 250 mmf., $7.00; 125 mmf., $7.00;
75 mmf., §7.00.

*

MEMmBER

RYM A

Manufacturers

Since 1882

SAMSON ELECTRIC COMPANY

Main Office, Canton, Mass.
% Examined and approved by Rapio BROADCAST ¥

Factories at Canton and Watertown, Mass.
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SARNG,

1%/ / / /////”%//

Mica Condensers
in

ediat®
S1Z€s

IMPROVE
TONE
RANGE
AND
VOLUME

IT 1s accuracy, not luck, that makes
one receiver sweeter and more power-
ful than another that 1s almost its twin.
Especially condenser accuracy, for the
closer you come to absolute accuracy at
these critical parts, the more wonderful
your receiver will be. The cost of ac-
curate condensers 1s small—the effect
1s immense.

Now you can get Sangamo Mica Con-
densers 1n capacities 1n between the
usual stock sizes, so you can build with
greater accuracy than ever before. They
are guaranteed to be accurate and they
always stay accurate, being solidly
molded in bakelite. Neither heat, cold,
moisture, pressure nor acid fumes will
affect their capacity, because bakelite
seals the delicate parts against all out-
side influences.

Capacities in microfarads and prices

0.00004 0.001

0.0000§ 0.0012

0.00006 0.0015

0.00007 o.00175 ( soc.
0.00008 0.002

0.0001 0.0025

0.00012 ey

0.00015

0.000175 0.0035§ } 6oc.
0.0002 4oc. i

0.0002§ 0.005 70C.
0.0003 0.000 8s5c.
0.0003§ 0.007 9oc.
0.0004 0.007§ 95¢.
0.000§ 0.008 $1.00
0.0006 0.01 .15
0.0007 0.012 1.20
0.0008 0.015% 1.25

With Resistor clips, 10c. extra

Also Sangamo By-Pass Condensers

1/10 mfd. 8oc. 1/2 mfd. goc.
1/4 mfd. 8oc. I mfd. $r.25

Sangamo Electric Company
6332-1 Springfeld, Illinois

RADIO DIVISION, 50 Church Street, New York

SALES OFFICES—PRINCIPAL CITIES

For Canada—Sangamo Electric Co. of Canada, Ltd. Toronto.
For Europe—British Sangamo Co., 'onders End, Middlesex, Eng.
For I'ar East—Ashida Engincering Co., Osaka, Japan.

-

METERS
for RADIO

The HOYT “SUPER" Con-
trol Meter is a 2-inch Type
17, moving coil voltmeter,
0-6 volts, marked in red at3
volts, and fitted with 3-foot
silk covered cord-tips for
plugging into the tip-jacks
on Radiolas Nos. 20, 25 and
28, and all other similar sets
with tip-jacks in the filament
circuits.” Permits exact ad-
justment of proper filament
brightness. Improves recep.
tion and insures maximum
life of the tubes. It may
be placed anywhere on or
near set. In polished mahog.
ab:Sy case with non-scratch

Price, $8.50

CATCHING TRAINS WITH
SUN DIALS

If you were going on an important
journey, you would certainly use
an accurate watch or clock to
make sure of catching the train.
You would not rely on a guess,
based on the position of the sun or
a glance at a garden sun dial. Yet
this is exactly equivalent to trying
to operate a Radio set by judging

the brightness of the filaments. In
dry cell sets especially you cannot
operate the filaments at the proper
voltage, for maximum efficiency
and for reasonable tube life, with-
out using a filament voltmeter.

The HOYT UNIVERSAL
“TIPIN" Meter is designed for
this purpose.

HOYT makes a complete line of meters for Radio. Send for catalogue—
“HOYT Meters for Radio.”’

BURTON-ROGERS COMPANY

Boston, Mass.
Sales Department tor Hoyt Electrical Instruments

Goodrich
Silvertown

The Radio Panel Supreme!

1 Easier to drill and machine.

2 Better color, lasting lustre,

3 Lower free sulphur—no dis-
coloration.

4 Higher softening point—no
warping.

Goodrich V. T. Sockets Spaghetti Tubing
Radiophone Ear Cushions
Battery Mats
Y Hard Rubber Tubes for (oils

The B. F. Goodrich Rubber Company
Established 1870 Akron, Ohio

* Examined aod approved by RApio Broapcast %
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Console with Cone
Loudspeaker
Ready for Your Set
and Batteries

(Wcst of the
Rockies $35

Rear view showing large
compartment providing am-
ple space for all hatteries,
hattery cbarger or hattery
eliminator. 'These are
entirely concealed from
view. The hack is open
for ventilation of hatteries,

MonbeL 200

CONE LOUDSPEAKER
y CONSOLE i
p_\\_:mﬁfk 7'__", im’so FOR _ :

A1 4 O S0

E%' MobeL 200
with 22-nch Cone

The Cone Loudspeaker,
with its Spruce sounding
board, is quickly and easily
removable,allowing instant
access to all batteries, hae-
tery eliminator ot other
equipment and wiring.

A Revelation in
‘Radio Reproduction

%T LAsT—a cone loudspeaker that
reproduces a// the tones as they
are broadcast. From the deep voiced
tuba of an orchestra to the softest note of
a vocal solo—every tone—every sound is
reproduced in all its beauty, just as it

world of radio. When compared with
the average cost of cone-type loud-
speakers of even smaller size, the cost
of the complete Windsor—cone loud-
speaker, spruce sounding board, and

console—is amazingly low.
* ¥

entered the microphone.

* * S
This 22-inch Windsor
Cone Loudspeaker, with
its spruce soundingboard,
will reproduce the sofest
crooning lullaby in a
softly lighted room, or
the full throated march J
music of a band in an U

Model 600

As a piece of furniture,
theWindsor Cone Loud-
speaker Console is of
such manifest high qual-
ityand attractive design as
to be a welcome addition
to any home. Finished
in Mahogany orWalnut.

* *

auditorium — both with
perfect fidelity of sound
and tone.

* *
The Windsor Cone
Loudspeaker Console is
the greatest value in the

With 16-inch Cone  (Pat. applied for)

This 20 by 17-inch Cone Loudspeaker
Table has suspended from tbe underside
of the top a 16-inch Windsor Cone Loud-
speaker. Placed in any part of a room,
1t fills the room with music just as an in-
verted electric lamp floods tbe room with
light. Finished in Mahogany $19
or Walnut. Price .ccoeee voraes
(West of Rockies, $23.00)

The Windsor Cone and
Horn Loudspeakers,
combined with attractive
pieces of furniture in
many models, are being
demonstrated by recog-
nizeddealerseverywhere.

Go to your dealer today and examine
this astonishing new Cone Loudspeaker
Console. If he happens not to have one,
write to us and we will tell you the name
of the nearest store at which you can
see and hear one. *
Note to Dealers Wi or wie

today fordetails
of the bighly profitable Windsor seiling francbise

WINDSOR FURNITURE COMPANY

World’s Largest Manufacturers and Originators
of Loudspeaker Consoles

1412 Carroll Avenue  Chicago, Illinois
Los Angeles Branch—917 Maple Avenue

I WINDSOR FURNITURE COMPANY I

Electrical Department I

1412 Carroll Avenue, Chicago, Illinois

Send me FREE and witbout obligation circulars of the
Windsor line of Cone and Horn Loudspeakers combined
with pieces of furniture, and namec of ncarest dealer: |

% Examined and approved by Rapio Broapcast %
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Wrouis K. Wine, Editor

Kerrn Henney
Director of the Laboratory

NOVEMBER, 1926 Vol. X, No. 1

Joun B. Brennan
Technical Editor
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CONTENTS

Cover Design - - - - - From a Painting by Fred J. Edgars

O

o
BEHIND EDITORIAL SCENES

HE October Rapio Broapcast—the Metropolitan Shows
number—was extremely well received at the New York
and Boston radio shows and many were the sweet words of

Frontispiece ¢ - A 1914 Model Radio Telephone Transmitter 18 praise sung into our editorial ear. In point of content and
quality, that issue is one of the most impressive of any radic
The Radio Patent Structure and What it Means - French Strother 19 magazine. And in the present number, there is a fine array
of extremely interesting and valuable articles. Perhaps the one
The Marchof Radioco - - - - - An Editorial Interpretation 23 which will excite the widest interest is Mr. French Strother’s,
on the radio patent situation. No effort has been spared to
Looking Back Over Thirty Years of Radio - Guglielmo Marconi 28 make this series on the radio industry as accurate and correct as
possible. More general uncertainty and lack of definite knowl<
HighrEfﬁciency BfBattery Transmitters - - - Keith Henney 32 edge surrounds the radio patent question than perhaps any
other branch of radio. The clarity of this article makes it
Constructing the R. B. “Lab™ Receiver - - - John Brennan 35 extremely interesting and valuable.
; s T . ENATORE MARCONI sketches in his own words in
The Listeners’ Point of View - - -« - - - John Wallace 43 the article beginning on page 28 how wireless and radio
N ey 8 have altered since the day of his earliest experiments. Particu-
ew fqupment - - - - - - - - - - o o o o o o o4 larly interesting is what he has to say about the courage it
Modernizing the Atwater Kent Model 20 Receiver James Millen 50 Zigﬁ:g:?ofgc, c:;;f:gg:;;ii?gff}lggs}?g:tl};x:gx.“? a'm%
. The long awaited constructional article on the R. B. “Lab™
A Short-Wave Super-Heterodyne Receiver - George J. Eltz, Jr. 54 circuit begins on page 35 and we are confident that our readers
. . will find here a remarkably complete constructional article on a
A New Plan to Regulate Radio Broadcasting - - Carl Dreher 57 remarkable receiver. That set we are not hailing as a positive
*“As the Broadcaster Sees It miracle in radio design; that is not either wise or necessary.
But the design and operation of th: outfit alike speak sufficiently
The Technical and Scientific Aspects of Broadcasting for it. A short-wave super-heterodyne has been the
Ralph Bown 63 goal of many an amateur’s designing efforts.' On page 54,
George J. Eltz, Jr. describes such an outfit which Major Arm-
“Rapio Broapcast’s” Laboratory Information Sheets - - - - 98 strong said was to his mind about the ultimate in receiver design.
The set on a small loop picked up Australian signals and while
No. 41. The Supeereterodyne the world remains what it is, you can't go any farther than
No. 42. Super-Regeneration that. James Millen has a helpful and complete
No. 43. Field Intensity Measurements article on how to modernize the Atwater Kent Model 20 which
) = a . should interest radio service men and the many owners of that
No. 44. The R. B. “Local” Receiver Model.
No. 45. Diagram of the R. B. “Local™ Receiver ‘ ,
ADIO BROADCAST for December will feature the third
No. 46. Loud Sp eakers of French Strother's radio industry articles which
No. 47. Index attempts to indicate whither radio is drifting. Also the
No. 48. Index first of a series of constructional articles will start, describing a
new and completely revised model of that very popular receiver,
A Way of Increasing Selectivity - - - - - - Harold Jolliffe 84 the Rapio Broapcast Universal. Many of the old parts can
be used in this improved model. Glenn H. Browning, the
A Key to Recent Radio Articles + - - - E.G. Shalkhauser 88 co-producer of the Browning-Drake circuit, has written a highly
interestingarticle telling something about the various Browning-
Book Review - - - - « - - + -+ «+ - . + + o o . - @b Drake circuits win'ch have beer}x1 presentedhto the se;:f con(sitructf
’ . ing public. He hopes to give the many who are confused as to
TYou're On The Air, Graham McNamee wiglapt model! to build, something to guide them, for it must be
“ g 33 . ; ) admitted that some of the claims we have seen. for various
The “Radio Broadcast™ Technical Information Service - - - - 8 | models of the circuit are a bit confusing. It is going to be a
o e . ; e ¢ good December number.
Illinois Section Stations Transmitting Weather Reports, Etc. - - 100 Q? —Wms K. Wve.
(] o
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RCA ~power Radiorons

~Oolume  «
~without forcing

HE man who likes plenty of volume for easy
listening usually has to drive the last tube of his
set beyond its limit to get the music loud enough.
And then it is no longer music. The RCA power
Radiotrons are specially made to stand the strain in
the last audio stage. They can handle plenty of

volume without blasts or rattles, and therefore

mean finer, clearer tone!

Dry battery power Radiotron
UX-120 . . . . . $2.50

Storage battery or A.C. power
Radiotron UX-171 . $6.00

Storage battery power Radio-
tron UX-112 . . . $6.50

Storage battery or A.C. super-
power Radiotron UX-210

$9.00

Quality
¢ is-a-research-s S{O1Yy :

The high quality of performance you get with a genuine RCA Radio-
tron is due to incessant research. The Radiotron laboratories find
ways to make better tubes—they find ways to improve manufacturing
processes—and they keep a constant check on the uniformity of the
manufactured Radiotron. It pays to look for the RCA mark.

4 RADIO CORPORATION OF AMERICA
™ B New York Chicago San Francisco

RCAWRGletl‘Oh

L—MADE BY THE MAKERS OF THE RADIOL

2

% Examined and approved by Rapio Broapcast %
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A 1914 MODEL RADIO TELEPHONE TRANSMITTER

An arc was used for many years to produce the continuous oscillations necessary
to transmit the voice by radio. Up to the time the vacuum tube was used
as a generator of energy for radio voice transmission, the arc was the only
usable device and its use was extremely limited. The outfit illustrated was
made by Marconi’s Wireless Telegraph Company, Ltd., London, in 1914
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The Radio Patent Structure and
What It Means

There Are Twenty-four Hundred Radio Patents on Ewvery Conceivable Subject—Who Owns the
Basic Patents and What They Are—Radio Patents Give Non-Technical Jurists Difficulty—Does
Control of Basic Patents Mean Monopoly?—The Second of a Series of Articles on the Industry

HE patent situation in radio is al-
most unbelievably complicated.
There are twenty-four hundred
American patents in force in
this field, and unnumbered applications are
still pending in the Patent Office. Every-
thing that the most ingenious inventors
have been able to think of to date has been
covered; and every new idea, however un-
* important it may seem at the moment,
is at once made the basis of a new patent
application, in the hope that some shift in
the current of the radio art will make it
more important tomorrow.

Not only are basic elements in radio
patented, but the various ways in which
these basic elements may be combined are
also patented. Physical objects, such as
tubes, are patented; methods of using phys-
ical objects, such as the various “circuits,”
are patented; the methods of making the
physical objects, such as the ways of ex-
hausting the air in a tube, are patented.
Thus, materials, methods, ideas,
combinations of ideas, combina-

investigation Is absolutely essential. Not
even the Radio Corporation of America can
be sure, though it is credited with owning
anywhere from 50 per cent. to go per cent.
of the useful radio patents. A patent does
not protect against another patent, which
the courts may later decide really covers a
certain way of doing a certain thing. No
patent is of any certain value until the
courts have passed upon it. The Patent
Office is a bureau of technically and le-
gally trained men who search the records of
the past and certify that, in their opinion,
the new device offers either a new method or
a new principle. The moment the owner
of such a certificate, or patent, tries to
make money by operating under it, he
comes into the field of the rights of prop-
erty, in other patents and no property
right is finally settled, against an opposing
claimant, until the courts have decided
which claimant owns it.

The future of radio, therefore, so far as _

By FRENCH STROTHER

patents affect it, is in the hands of the
courts.

Now nothing that is about to be said
about the courts is intended as criticism.
Nobody questions for a moment the fact
that the hard-working Federal judges have
any thought but justice in their minds.
Nevertheless, Federal judges are human
beings, fallible even-in their special field of
law; and they are not to be blamed if they
are even more likely to err in the field of
complicated electrical theory that embraces
radio. “ Thus it has more than once hap-
pened that these courts have finally
awarded property rights in patents beyond
appeal, when the general body of technical
electrical experts did not believe these
rights belonged to the successful litigant.
~There is, therefore, a double uncertainty
in the validity of many valuable radio pat-
ents. There is first the uncertainty whether
one way of doing a thing really involves a
difference in electrical theory, from an-
other way of doing the same
thing. And there is the second

et

1GNo

tions of methods—all are in-
volved in a maze of conflicting
patents, owned by different
(often antagonistic) inventors
and their licensees or vendees
or heirs. On top of this com-
plex condition rests a moun-
tain of patent litigation—hun-
dreds of lawsuits, by almost
everybody against almost every-
body else.

Nobody in the radio field to-
day can do anything and be sure
that he is not violating somebody
else’s legal rights. Painstaking

O ATTEMPT to untangle the complexities of the radio patent structure

s a task almost impossible of successful accomplishment, Yet, to
understand the development and the present situation in radio—particularly
in the manufacture of broadcast receiving ap paratus—one must bave a preity
clear comprebension of who owns the important patents, how they are being
used, and how that use is apt to affect the buying and selling of radio ap-
paratus. This second article by Mr. Strother—ibe first appeared in
Rapio Broapcast for October—contains no information not available to
one who makes a careful study of facts open to all; it does, however, recite
those facts simply and clearly. In addition, the conclusions which the
author draws show whither radio is drifting. The third and concluding
article of the series will appear in the Deceimnber RAp10 BROADCAST.

s —THe EpiTor.
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uncertainty whether the Federal
Courts will correctly measure
the truth in these cases, where
even the electrical experts are
still in doubt. A judge, suffici-
ently versed in the technique of
radio to make an unquestionably
fair decision would have to be
twenty years a radio engineer
and would therefore be biased
anyhow.

In either event, however, it
should be borne in mind that
what the courts say will settle
the matter practically. As in
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the famous anecdote, “You may doubt, if
you will, whether the church can damn you;
but if the judge says hang, you hang.”
You may doubt, if you will, whether the
Langmuir patent on extra-high vacuum in
a tube is a true invention at all; but if the
United States Circuit Court of Appeals
ultimately says that it is, you will thereafter
make or sell such a tube at your peril of jall
for contempt of court.

ALMOST EVERY PATENT HAS ITS DAY IN
COURT

HAT example is only one of the hun-

dreds of possibilities involved in the
scores of important patent cases now pend-
ing in the Fedcral courts. Nearly every
known method of accomplishing radio re-
ception is patented by at least two rival
claimants for the exclusive use of that
method; and really every article of appara-
tus is similarly involved in an undecided
lawsuit. Most people suppose that the
Armstrong regcnerative principle is the
most strongly intrenched invention in radio,
yet De Forest has recently attacked it
head-on in the Federal Courts. De Forest
was once almost universally believed to
have blanketed the tube situation with his
patent of the three-element tube, yet to-day
De Forest is in legal dfficulties in the
manufacture or sale of tubes. A dozen
manufacturers are making neutrodyne
sets under the Hazeltine patents, yet
Hazeltine is being sued by the Armstrong
licensees on the theory that his neutro-
dyne circuit involves regeneration, while,
from exactly the opposite direction, he
was sued by the Radio Corporation on
the theory that his neutrodyne circuit did
not involve regeneration and therefore in-
fringes Rice and Hartley’s neutralizing
methods. This situation is brought about
by the technical complexities in the con-
struction and use of the radio-frequency
amplifier.

The most complicated patent situation of
all surrounds the vacuum tube. Therc are
256 uncxpired patents in this field alonc
covering everything from the relation of the
grid to the plate, on to such details as the
use of thorium in the making of a tungsten
filament, and the various methods of ex-
hausting the air and gases from the bulb.

1t would be hopeless to attempt to review
all the important radio patents and their
tangles in an article like this. The most
condensed available statement of them oc-
cupies forty-two closely printed pages of
the 1923 report of the Federal Trade Com-
mission on the ‘“Radio Industry”—and
that statement gives only one side of the
story and nowhere ncar all the details.

A SUMMARY OF THE “KEY’” RADIO PATENTS

FOR present purposcs, we shall have to
be content with a summary view of
half a dozen patents that now seem to be
‘“key”’ patents, controlling various types of
receiving sets.

The tube is “the heart of the set,” and
perhaps the biggest battles of the hour are
raging around the tube. Dr. Irving Lang-
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muir, of thc General Electric Company,
filed an application in the Patent Office
thirteen years ago, to cover his claim that
he inventcd the 1dea of using an exception-
ally high vacuum to increase the efficiency
and lengthen the life of the tube. H. D.
Arnold, of the Western Electric Company,
made a similar improvement, and these two
conflicting applications have been involved
in what the Patent Office calls “interfer-
ences”’ ever since. Independent observers
insist that the idea and the practice of high
vacuum tubes are as old as the tube itself,
and the Western Electric Company claims
that it is not an “invention” at all—but,
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U. S. RADIO PATENTS

This stack of patents includes those which have
been issued between the years of 1871 and 10924,
more than two thousand in all. The picture
shows, at the foot of the patents, one of DeForest’s
first ““audions’’ beside a silver dollar piece. The
“audion”’ has been the cause of some of the
costly litigation in radio history. With so many
patents, covering every branch of the subject,
it is no wonder that decisions concerning patent
rights are only arrived at after prolonged legal
fray. The stack of patents illustrated is about
two feet eight inches high

as noted above, the Circuit Court of Ap-
peals will settle the question some day, and
its decision will be law. It could casily
put all but one tube manufacturer out of
business.

Another tube patent of vital importance
is the Coolidge patent, claiming to cover
the thoriated tungsten filament. Ordinary
tungsten filament soon crystallizes under
incandescent heat, and breaks. The ad-
dition of thorium considerably lengthens
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the life and increases the efficiency of the
filament. The Coolidge patent covers a
practical method of drawing thoriated
tungsten wire, and claims to cover the use
of such wire. The General Electric Com-
pany, owner of the Coolidge patent, has a
test case against De Forest pending in the
District Federal Court in Delaware. Here,
again, a court decision can put all but one
manufacturer out of business.

Passing from the tube to the circuit, we
come first upon Armstrong’s patent cover-
ing regeneration. The courts have de-
cided that this invention dominates the
vacuum tube oscillator and the regenerative
circuit. Armstrong licensed twenty con-
cerns under this patent before selling it to
the Westinghouse Electric Company. This
patent is about the most securely adjudi-
cated 1In the whole radio field, but, as
remarked above, De Forest has recently
attacked it.

The various forms of grid leaks are cov-
ered by patents issued to De Forest, and
Langmuir. The last named is broad enough,
if sustained by the courts, to control this
feature absolutely. 1t is owned by the
General Electric Company.

THE IMPORTANT NEUTRALIZATION PATENTS

EUTRALIZED circuits are covered

by patents issued to Hazeltine, Rice,
and Hartley. Fourteen licensees are manu-
facturing sets under the Hazeltine patent.
Rice is a General Electric inventor and
Hartley an American Telephone & Tele-
graph (closely associated with the Western
Electric Company) inventor. A battle
royal is waging here between Hazeltine,
independent, and the Radio Corporation
as licensee under all General Electric and
Western Electric radio patents. The Radio
Corporation sought to affirm the Rice and
Hartley patents in a suit against the Twen-
tieth Century Company in the Federal
Court for the Eastern District of New
York; while Hazeltine sought to affirm
his patents in a suit against the Electrical
Service Engineering Corporation in the
Federal Court for the Southern District of
New York. The first action by R. C. A.
against the Twentieth Century Company
was decided in favor of Hazletine. The
action by Hazletine and his licensees against
the Electric Service Engineering Corpora-
tion was also won by Hazletine. Doubtless
these cases will ultimately go to the Federal
Circuit Court of Appeals.

The Hazeltine patents are also involved
in a suit against A. H. Grebe & Company.
Here, again, it is possible that the final
court decision could rule out of the field
all but one patentcee.

There are two or three other patents of
great present importance, but enough has
been said above for our immediate purpose.
I-irst, it should be observed that the critical
patents todav are not the critical patents
of a few years ago. With the rapid advance
of the art, the control of a basic idea doces
not rest in the basic patent, but rests in the
patent upon some more recent refinement of
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the basic idea, or upon some new
method of manufacturing the device,
as in the case of the tube. It thus
becomes legally impossible for De
Forest to manufacture his own tube
unless he has access to the Coolidge
method of making the filament. Or
it becomes impossible for Armstrong
to make a satisfactory regenerative
set unless he has access to devices
patented by others for controlling the
oscillations set up by his system.
The second point to be observed
is that, in this process of refinement,
the advantage is all on the side of
the big corporation as against the
small independent company or as
against the individual inventor. The
reader may here need to be reminded
of the systematic method by which
invention is stimulated by the large
manufacturing corporations whose
business depends upon patents. The
American Telephone & Telegraph
Company, for example, spent nine
million dollars last year upon scien-
tific and technical research. The
General Electric Company spends

THE RADIO PATENT STRUCTURE

Rl jev?

Highlights from this Article

THE Juture of radio, so far as patents affect it, is in the hands
of the courts.”

“The most complicated patent situation of all surrounds the
vacuum tube. There are 256 unexpired patents inthis field alone,
covering everything from the relation of the grid to the plate, on to
such details as the use of thorium in the making of a tungsten
filament, and the various methods of exhausting the air and gases
from the bulb.”

“Tbhe critical radio patents of to-day are not the critical patents
of a few years ago. With the rapid advance of the art, the control
of a basic idea does not rest in the basic patent, but rests in the
patent upon some more recent refinement of the bastc idea, or upon
some new method of manufacturing the device, as in the case of
the tube.”

“Inthe process of refinement, the advantage is all on the side of
the big corporation as against the small independent company or

as against the individual inventor.”

“If patents are the decisive clement in the radio situation, the
logic of events points to an eventual leadership of the field by the
Radio Corporation, with only a possible one or two much smaller
groups operating independently under fewer patents. 1Whether
batents are necessarily the decisive element is another question,
too broad for discussion here. It will be treated in the next
article of this series.”
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radio situation, His invention is
valuable only as it fits in with one,
or perhaps a whole chain, of other
inventions controlled by big corpora-
tions. Hecan hardly hope to become
an independent manufacturer of any-
thing beyond subsidiary appliances.
His market is the corporations al-
ready holding numerous other pat-
ents. The only exception to this
general statement would be the in-
ventor who should devise some
method of reception so different in
principle from anything now known
that he would at once take rank with
Hertz plus Marconi or De Forest.
Such an invention would revolution-
ize radio. Also, it should be added,
it is extremely unlikely to appear.
Equally to be deduced from what
has been said about patent struc-
tures, is the fact that even the large
independent radioc manufacturing
companies are at a distinct disad-
vantage as against the Radio Corpor-
ation. Few of the independents have
research staffs at all, and none has
a staff comparable in size or facil-
ities with those of the main con-
stituent members of the Radio

several millions yearly. These and o -
similar companies hire inventors
almost as they hire book-keepers, and of sealing the glass of a vacuum tube into

pay them regular salaries. These men
are employed to solve definite technical
problems as they arise in the course of the
company’s business.  Their work is
watched and tabulated with more method
and thoroughness than any casual inventor
working by himself would be apt to use.
Moreover, anything that was patentable
would be attended to by the company’s
patent department, where patent lawyers
constantly study the work of the research
departments. It may be only a new way

its socket, or something even less related to
radio than that; but this patented refine-
ment may eventually become the com-
mercially decisive thing about radio, either
because it may reduce the cost of produc-
tion vitally or it may produce an article
that especially appeals to the public taste.

LITTLE HOPE FOR THE SMALL INVENTOR
IT WILL be deduced, from the foregoing,

that the small inventor is scarcely apt to
have a controlling power in the present

Corporation group, namely, General Elec-
tric, American Telephone & Telegraph,
Westinghouse, and Wireless Specialty Ap-
paratus Company. As the development
of the radio art is now chiefly in the refine-
ment of design and of manufacture of de-
vices already patented, the race for con-
trol is a race to invent and patent these
refinements. This statement would hold,
even if Hazeltine were held by the courts
not to infringe Rice and Hartley, for ex-
ample, or even if De Forest were held not
to infringe Armstrong.

HERE IS SOME OF THE APPARATUS MARCONI PATENTED IN
The various parts in this show case are lettered and identified as follows: (A) Transmitting Jigger, 1900.

the years 1808, 1899, 1899, 1899, 1900, 1901, various forms.

Magnetic Detector, moving magnet, 1902.

in Newfoundland, 1901

www americanradiohistorv com

(H) Antenna Tuning Inductance, 1900.
(L) Magnetic Detector, moving core, 1902.

ENGLAND

(B, C, D, E, F, G,) Receiving Jiggers of
(1, ]) Aerial Tumng Condensers, 1808. (K)

(M) Mercury Iron Detector used for transatlantic reception
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A MARCONI MERCURY AND IRON DETECTOR

Unless, again, that revolutionary new
principle of radio reception is discovered.
But such a discovery has never been made
in any other developing art, so far as the
writer can recall. All kinds of steam en-
gines have been devised since Watt first
put steam to work, but they all operate on
the principle of the expansion of steam.
Numerous kinds of internal combustion
engines have been devised, but the principle
of the expansion of gases is still the key.
An art tends to build up from the founda-
tion of the first discovery, and radio has
followed the historical precedent of other
inventions. It probably will continue to
do so.

Finally, it will be observed that the so-
called basic patents in radio soon cease
to be the controlling factor in the patent
structure. Fleming and De Forest are
both still living, and their work in tubes
made possible everything we mean by the
word ‘‘radio.”” The basic De Forest and
Fleming patents have expired and yet
neither can unrestrictedly manufacture a
tube commercially to-day. Two hundred
and more patents upon mere details of de-
sign and manufacture have taken all com-
mercial value out of their fundamental ideas.

This sapping effect of the smaller patents
is at once an aid and an obstacle to monop-
oly. It tends to monopoly because it gives
the advantage to the big corporation with a
scientific and legal staff. 1t tends, on the
other hand, to prolong the battle in the
Patent Office and the battle in the courts,
which must be fought to a finish before
property rights are finally established. If
smaller companies can set up enough inter-
ferences in the Patent Office, they can fre-
quently delay the issue of an opposing pat-
ent for a long time; and i the contestants
are equally matched, as the General Elec-
tric Company and the Western Electric
Company, in the Langmuir-Arnold “high
vacuum” question, the struggle may be
prolonged for hall a generation. The bat-
tle in the courts is likelv to be shorter,
though two years is about the minimum
for a decision 1n a district court, and five
vears.is not unusual for the whole course of
a case carried on through appeal.

Even at the risk of covering familiar
ground, it may be well to locate briefly the
control of those patents that at the mo-
ment secm to be the most important. The
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General Electric
Company owns the
patents by Coolidge
and Langmuir on
tubes, by Langmuir
on the grid leak, and
by Rice on neutraliza-
tion. The American
Telephone & Tele-
graph Company (in-
cluding Western Elec-
tric) owns the pat-
ents by Arnold on
tubes, Hartley on
neutralization, and
Lowenstein on the C
battery. The West-
inghouse Electric & Manufacturing Com-
pany owns the patents by Armstrong on
regeneration and by Fessenden on the
heterodyne principle. The Hammond pat-
ents on inventions involved in super-hetero-
dyne sets are licensed exclusively to the
R. C. A. and the A. T. & T. Company,
but Hammond reserved certain rights in
military and naval fields as well as the right
to license the United States Government.

The Radio Corporation has exclusive li-
censes under the Telephone Company, West-
inghouse, and General Electric patents

to sell and use apparatus in certain fields of
use, among which is broadcast reception.
The apparatus sold by the R. C. A.is made
by Westinghouse and General Electric and
some by the Wireless Specialty Apparatus
Company.
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Of essential radio patents at the moment,
only two are held outside the Radio Cor-
poration. These are Hazeltine’s patents
on neutralization and Latour’s on the com-
mon B battery also held in this country by
Hazeltine. The R. C. A., however, holds
a non-exclusive license under the Latour
patents. Perhaps a third might be reck-
oned in the Schloemilch and Van Bronck
(German) patent on the reflex circuit, seized
by the Government as alien property during
the war and now free to the general public.

From all that has been said above, it
seems reasonable to conclude that within
five years all the essential patents in radio
will have been adjudicated in the courts.
Under the law of averages, probably five
out of six of them will be vested by court
order in the Radio Corporation. And as
time goes on, the probabilities are that the
unrivalled research facilities of the Radio
Corporation’s constituent companies will
place that group in an unapproachable posi-
tionsofar as technical, patented refinements
of the essential devices are concerned.

If, then, patents are the decisive element
in the radio situation, the logic of events
points to an eventual leadership of the field
by the Radio Corporation, with only a
possible one or two much smaller groups
operating independently under fewer pat-
ents. Whether patents are necessarily the
decisive element is another question, too
broad for discussion here. It will be
treated in the next, and concluding article
of this series.

AN

EARLY EXPERIMENTAL TUNED CIRCUIT

Much of the commonly used apparatus of to-day depends in
operation on the principles discovered by scientists of many
years ago who worked with such crude apparatus as that depicted above. In
fact.some peopleare inclined to believe that many of the comparatively recently

granted patents were really covered in all of their essentials by the patents of
earlier inventors whose ideas have been somewhat duplicated
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Critical Hours for the Broadcasting Industry

ROADCASTING now enters the
most critical season of its brief
history. It has muddled through
many a minor crisis successfully
in the past and, undoubtedly, it will be
rescued from its present predicament, the
outcome of legislative neglect of the last
Congress, without any serious mishap.

During the summer, the reception of
programs from local stations has not been
seriously affected by the offences of wave-
length excursionists. The coming of the
fall season marks a new phase of the situa-
tion. If long distance reception is a factor
of any importance in the popularity of
radio, the industry is faced by a problem
of fairly serious proportions.

At our listening post in one of the ideal
receiving locations of the East, we have
been able to gain some preview of the kind
of receiving conditions which we will face
during the early fall season. We have
been accustomed for some time to hetero-
dyning of carrier waves at the high
frequency end of the broadcast band,
but it was of no particular importance so
long as the other two thirds of the

The photograph forming the heading this month shows C.

Francis Jenkins who has developed a method of transmitting

weather maps to ships at sea, at his transmitter. Signals are

being sent on a wave of 8250 meters from NaA to several
naval ships as an experiment

band was practically free from that dis-
turbance.

As a result of the procession of self-seek-
ing broadcasters from their proper place in
the insignificant end of the band to the
heretofore orderly low frequency end,
heterodyning has now been distributed
over the entire wavelength scale. Al-
though still impeded by summer atmos-
pherics and weak signals from stations
more than one thousand miles distant, we
found, in a single evening, no less than nine-
teen points on the dial where heterodyning
exists, between 1500 and 500 kilocycles.
We may expect a substantial increase of
this number as receiving conditions im-
prove. Wavelength jumpers have used
some care to avoid interfering with nearby
stations, but they have not, in most in-
stances, been able to avoid heterodyning
or blanketing distant stations. Fortu-
nately, the enjoyment of local programs is
practically unaffected. On the other hand,
many favorite long distance stations in all
parts of the country are obscured by annoy-
ing whistles.

The radio industry at this season of the
year makes its annual bid for public favor.
Its engineers have, this year, brought for-
ward products of a quality, from the stand-
point of selectivity, tone quality, and

simplicity of control, representing great
forward strides. These constructive de-
velopments are deserving of liberal public
support. But, for an industry which
boasts of its powers of capable self-govern-
ment, it has played a lamentably weak
hand in dealing with the obstreperous
broadcaster. We observe, for instance, a
statement issued by the Radio Manufac-
turers’ Association, ridiculing, on the
grounds that all is well with radio, a most
constructive editorial in Collier’s Weekly,
urging sensible federal legislation and a
“Judge Landis” to rule over broadcasting.
The R. M. A’s comment, in its bulletin, is
headed “No Cause for Alarm over Broad-
casting” and its argument is based upon
the philosophy of the proverbial ostrich.
With such an attitude, we cannot hope
for much constructive assistance from the
quarter which should be most aggressive
in remedying the situation. At a meet-
ing in New York on September 1is5, a
“Radio Cobrdinating Committee’” was
formed with power to enforce the provi-
sions of a resolution to self-regulate broad-
casting until legislation shall be passed.
The group represented The National As-
sociation of Broadcasters, The American
Radio Relay League, The R. M. A., The
Federated Radio Trade Association, The
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American Newspaper Publishers
Association, and The National
Electrical Manufacturers Asso-
ciation. It i1s not certain that
this impressive group actually
will do anything constructive.
High quality local reception is
still the paramount factor in
broadcasting and this is not
seriously threatened by the pres-
ent situation. But we would
lament, with a large percentage
of radio’s most enthusiastic and
valued following, the permanent
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impairment of long distance re-
ception by continued operation
of an excessive number of broad-
casting stations.

We have, in these columns,
outlined, at some length, the sa-
lient features which we believe
forthcoming legislation should
embody. Included in those recommenda-
tions was a suggestion that length of con-
tinued service of a station on its assigned
frequency should be a paramount considera-
tion in the granting of a license under the
new law. This sound principle should be
established because it would automatic-
ally exclude from the broadcast tangle all
those stations which took it upon them-
selves to select their own channels without
regard to the good of broadcasting as a
whole. These stations, by abandoning
their assigned frequencies when the De-
partment of Commerce’s regulatory power
was disrupted, also surrendcred all priority
rights to their original frequencies. More
conservative and considerate broadcasters
decided to hold to their regular frequencies,
however undesirable, rather than confuse
the situation. Their commendable policy
deserves reward at the cxpense of more
selfish broadcasters. Newly licensed sta-
tions do not present a serious problem be-
cause they have no priority rights to the
frequencies which they have adopted.

No official information is available as
to the changes in frequency which have
been made during the last two months.
From the best sources which we could con-
sult, we have compiled a list of such
changes. It i1s as accurate and complete
as we can make it, but herc and there, we
have found stations which have not carried
out announced shifts in frequency. Others
have tried shifting for an cvening or two,
seen the light of rcason and had the good
sense to return to their proper channels.
Perhaps onc or two such stations are in-
cluded in the list which follows:

CALL CITY ASSIGNED  ADOPTED
LETTERS FREQUENCY  WAVE-
METERS KILO- LENGTH
CYCLES METERS
wBBR  Rossville, N. Y 272.6 1100 416.4
wiiap New York, N. Y. 239.9 1250 431.0
wBNY New York, N. Y. 212.6 1410 302.8
wmMmsG  New York, N. Y. 212.6 1410 302.8
woba  Paterson, N. J. 223.7 1340 390.9
WIAR Providence, R. 1. 303.9 980 485.0
WEAN  Providence, IR, 1. 270.1 1110 367.0
wTAG  Worcester, Mass. 280.2 1070 430.1
WKBE  Wcbster, Mass. 230.6 1300 270.1
wisx  Utica, N. Y. 205.4 1460 234.2
wkis  Jolict, I1I. 211.2 1400 282.8
weMa - Culver, Md. 222.1 1350 258.5
werw  Chicago, Il1, 239.9 1250 416.4
wsBC  Chicago, III, 209.7 1130 288.3

to 2008 kc. {15 to 100 meters).

AN ENGLISH SHORT-WAVE RECEIVER

This outfit is made by Marconi’s Wireless Telegraph Company, Ltd.,
London and is designed to receive continuous wave signals from 19,990
Note the openness of construction, a

feature of short-wave outfits everywhere

CALL CITY ASSIGNED ADOPTED
LETTERS FREQUENCY WAVE-
METERS KILO- LENGTH
CYCLES METERS
WAMD  Minneapolis, Minn. 243.8 1230 2969
WEW St. Louts, Mo. 247.8 1210 360.0
wQAM  Miami, Fla. 263.0 1140 2855
KTNT  Muscatine, Ia. 256.3 1170 333.1
KFNF  Shenandoah, Ia. 263.0 1140 461.3
KFDY  Brookins, So. Dak., i 272.6 1100 3039
KFDD Boise, Idaho. 277.6 1080 275.1
KFBU Laramie, Wyo. 277.1 1110 374.8
KGY Lacey, Wash. 245.8 1120 2776
Koww Walla Walla, Wash. 256.3 1170 285.0
KQwW San Jose, Calif. 230.6 1300 3331

A particularly annoying offense which
a number of stations have committed is to
adopt frequencies midway between two of
the existing ten-kilocycle channels so that
they effectively interfcre with two or more
stations rather than just one.

There has been some noise made about
a listeners’ boycott of the stations which
have jumped their wavelengths.  Since so
many stations already broadcast without
audiences and, seemingly, don’t know the
difference, this is obviously an ineffective
weapon. Broadcast listeners will continue
to tune their receiving sets to stations
transmitting the programs suited to their
individual tastes.

- Changes in the Regulation of
British Broadcasting

HE British Broadcasting Company
will, next year, be replaced by the

British Government Broadcasting
Commission. Suggestions have becn made
for a system of inter-Empire broadcasting
with the Daventry station in England as
its starting point. The first relay station is
projected for Moncton, New Brunswick,
a distance of 2440 miles. From this
point, the programs will be distributed via
land lines to Canadian broadcasting sta-
tions throughout the Dominion. From
Vancouver, a distance of 2300 miles of wire
line, the programs would again take the
ether route to Australia, a distance of
sooo miles. This offers the greatest dis-
tance barrier but, by the usc of high power
and high frequencics, it is feasible, at least
during favorable seasons.

An alternative route would be through a

wawnwy americanradiahistaorny. com
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relay station at the Fanning
Islands, 3885 miles from Van-
couver and 3710 miles from
Sidney, Australia. Sidney would
be the distributing center for
the Australian continent. At
Perth, a radio link would be
established with New Zealand
and Ceylon and, from the latter
point, to Cape Town and India.
The jump from Cape Town to
Malta would complete the
system, involving a total of
eight radio relays.

Stupendous as the plan is in
its conception, its estimated cost
is only three million dollars.
Owing to time differences, it
would be of practical value only
on special occasions of tremend-
ous importance, once the novelty
of inter-Empire programs had
worn off. As a feat of radio technique,
it would be a wonderful demonstration
of radio’s possibilities. As for its sociolo-
gical and political aspects, in uniting the
Empire, the plan represents an entirely
new development in the application of
radio communication.

Can a Law Prevent News From
Being Heard by Radio?

T THE Press Association Conference,
A recently held at Geneva, under the
auspices of the League of Nations,
a resolution was adopted, asking the Lea-
gue to induce governments to regulate
radio receiving stations. Special emphasis
was placed upon the importance of for-
bidding the listening public to pick up
telegrams or messages of press or economic
service, directed to paid subscribers and
providing further that, if such communica-
tions are received by mistake, they must
not be reproduced in writing, communicated
to a third person nor used for commercial
purposes. The use for commercial pur-
poses of news issued by broadcasting sta-
tions is to be prohibited.

In other words, broadcast listeners are
asked not to listen to news intended for sub-
scribers to news services and, should they
violate this request, they are asked not to
communicate such news to others or usc it
in any way—a rather absurd proposition at
best. It is perfectly feasible to send
private dispatches in code or by secrecy
systems which require special knowledge
and equipment for interpretation. The
usc of intercepted private news dispatches
can rcadily be made illegal, but listening
to them cannct be stopped by merely writ-
ing a law to that cffect.

General J. G. Harbord, President of the
Radio Corporation of America, called the
attention of the conference to the efforts
of his company to lower the press rates
between Japan and the United States
from twenty-seven to ten cents a word.
The Japanese Government has refused
to sanction this proposal which would do
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much to foster better relations between
the two countries.

Unfortunate Radio Publicity in
the Press

HE press is frequently the victim of
Tpublicity exaggerations propagated

by zealous radio enthusiasts. News-
paper city editors cannot be expected to be
radio engineers. Stories frequently ap-
pear in the news sections which a competent
radio editor would delegate to the waste
basket. We noted, some weeks ago, a
front page story in the New York Times,
urging all broadcast listeners to listen-in
carefully for the effect of metcors on radio
reception. August is the big month for
meteors and scientists have, for the last two

UNFORTUNATE PRESS RADIO PUBLICITY

At about the same time, a zealous
correspondent in Cumberland, Maryland,
reported to his newspaper that a local
amateur cstablished communication with
the Bowdoin, MacMillan’s ship in the
Arctic, a feat which has been duplicated
nightly by many an amateur in all parts of
the United States.

The business of cditing radio news re-
quires the assistance of specialists. This
is particularly obvious when some of the
radio items are clipped from small news-
papers which do not have radio editors.
Frequently they fall for the rawest kind of
publicity and free advertising statements,
not having the necessary technical quali-
fications for the selection of items which
might enlighten their readers on radio
subjects. To counteract this situation,

a number of special radio syn-
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dicate services are available to
smaller newspapers at low cost,
the use of which would be a
decided improvement over
some of the radio items now
appearing.

Radio Strides in

Australia
APID strides are being
made in Australia in
extending the broad-

casting service of that country.
A new, high power station, with
call letters 2 BL, has recently be-
gun operations in Sidney, using
a normal power of five kilo-
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which has stimulated the radio business
tremendously. kF1, and kco of our
Pacific Coast are frequently heard on the
eastern side of Australia. There are still
some wavelength difficulties to be ad-
justed, for some stations, such as 2 Fc and
6 wr, are on wavelengths far out of the
beaten track—over 1100 meters (272.6 kc.).

Should News be Broadcast?

EWS gathering agencies, including
the Associated Press and the United
Press, have been asked by the Publishers’
Association of New York City to refrain
from broadcasting any but news of trans-
cendent importance, such as the illness of a
president or the results of an election.
Newspapers which support the various
news services are entitled to this protec-
tion. News is a highly perishable product
which loses its value by dissemination.
Broadcasting has demonstrated that it is,
In no sense, a competitor of newspapers,
because 1t is not adapted to the distribu-
tion of anything but the most abbreviated
kind of news summary. It would require
some thirty-six hours to broadcast the
contents of a sixteen-page newspaper.

Interesting Naval Radio Tests
2 I ‘HE airship Los Angeles has been

engaged for a period of weeks in
checking the calibration of naval
radio compasses along the coast between
Boston and Norfolk, Virginia. An airship
is much better adapted to doing this work

decades, made observations as to their
effect on radio reception. Broadcast lis-
teners were exhorted to listen-in and re-
port any unusual phenomena in reception
to Mr. Hugo Gernsback, editor of Radio
News. The story may have also appeared
elsewhere. If the effect of meteors is so
obvious as to be easily detected by the
average radio listener, it would certainly
cast a reflection upon the scientists who have
been engaged for twenty years or more
in the investigation of radio phenomena.

tration directly above.

STATION WPSC, PENNSYLVANIA STATE COLLEGE

The illustration at the left shows the antenna lead-ins from an antenna supported
from three towers. The buildings of the engineering college are shown in the illus-
The two buildings in the foreground are devoted to the Elec-

trical Engineering department

watts and a maximum of ten. In codpera-
tion with 2 rc, also located in Sydney, it
maintains continuous service from 7 A.M. to
midnight. 4 Qc, at Brisbane, 3 Lo, Mel-
bourne, 5 cL, Adelaide, and 6 wr at Perth
constitute the balance of the broadcasting
stations. These are soon to be supple-
mented by 3 AR at Melbourne and 7 cm at
Hobart, Tasmania. Thus the Australian
continent has thorough radio coverage

AAAAAAAAA Qoo riconradinhictan, cam

because of its steadier and slower motion as
compared with airplanes. During such
tests, the airship flies in a circular course
of fifteen miles radius about the compass
under test. The transmitter on the air-
ship is operated continuously and an
observer at the compass station records the
exact time and radio bearing. At the
same time, a sccond observer with magnetic
compass and telescope, records its direg~
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tion from the compass at regular intervals.
By checking the visual and radio observa-
tions, the directional errors of the radio
compass are recorded for future reference.
Utilizing the picture transmission ap-
paratus developed by C. Francis Jenkins,
the naval radio station NAA at Arlington,
Virginia, is transmitting weather charts
for the use of ships at seca. Two naval
vessels have been fitted with the necessary
receiving equipment for reproducing the
charts. This is the beginning of what will
ultimately be an invaluable radio aid to
navigation on the sea and in the air.

“Cross Talk” in British Telephone
Circuits

T MUST give British radio listeners
I considerable distress or amusement to
hear their private telephone con-
versations broadcast as a result of cross
talk into circuits furnished the radio sta-
tions of the British Broadcasting Company.
Judging from newspaper items, this has
occurred on a number of occasions.

Cross talk requires most elaborate pre-
cautions to avoid, but the radiation of
cross talk by a broadcasting system is
nothing less than mere carelessness in
operation. By constantly monitoring the
program of each radio station, broadcast-
ing of cross talk can be prevented by shut-
ting down the radio transmitter until the
line is cleared or shifting to another line.

When chain broadcasting was first under-
taken in the United States, involving lines
many times longer than those used in
England, cross talk difficulties were en-

RADIO BROADCAST

countered but they were avoided by setting
up two parallel telephone circuits, offering
an alternative path, should one become
noisy, without more than an instant’s in-
terruption of the program. As routine
tests became perfected and the reliability
of telephone circuits established by long
practice, the necessity for alternate cir-
cuits for ordinary interchange of programs
has disappeared.

Praiseworthy Work by the Victoria
B. C. Radio Club

HE Radio Club of Victoria, British
TColumbia, we learn from W. ]J. M,

Griffin of that city, has tackled the
problem of power line radiation in a most
commendable manner. Mercury arc trans-
formers are used to step down the high
voltage used in distribution and these, in
some districts, cause destructive Inter-
ference to radio programs. Loyal members
of the radio club personally expended some
four hundred dollars to equip the trans-
formers with choke coils so as to rid the
populace of this pest to radio reception.
When radio listeners actually reach into
their pockets to alleviate conditions of radi-
ation, they are aided by the cobperation
of the power companies and rewarded by
a considerable improvement in reception.

More About Toll Broadcasting

E HAVE received many letters
commenting favorably on the

article by Austin C. Lescarboura,
“What Does it Cost to Broadcast?’’ in this

THE TFIRST DEMONSTRATION

OF WIRED RADIO

A scene in the office of the Chief Signal Officer of the Army when Major General George O. Squier

was Chief Signal Officer.
or “broadcasting” over electric light lines.
photograph, left to right:

Major General Squier has many patents on systems for
This photograph was taken on March 24, 1022.
Samuel lIsler, assistant radio engineer, Signal Corps; C. E. Bohner,

‘wired radio”
In the

assistant electrical engineer, Signal Corps; R. D. Duncan, Jr., radio engineer, Signal Corps; l.ouis

Cohen, consulting radio engineer; Licutenant Colonel C. A. Sloane, Signal Corps, U. § Army;

Donald Wilhelm; Major General George O. Squier, Chief Signal Officer of the Army; Sergeant E. D.
Latta, Signal Corps; Licutenant Colonel F. J. Griffin, Signal Corps
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magazine for September, 1926. Every
care for accuracy was observed in the prep~
aration and editing of the story, but
several inaccurate statements crept in.
We have been asked to call attention to
several statements which may appear mis-
leading. John Shepard 3rd, of the Shepard
Stores of Boston and Providence, writes
to say that the two broadcasting stations
operated by his company, wnac at Boston,
and weAN, Providence, have been con-
nected by wire lines for nearly three years.
The connection is not occasional as might
have been gathered from the phraseology
of the article.

In referring to another Connecticut
station, wtic of Hartford was represented
as a commercial station in the sense that
broadcasting for hire was a practise. In
the map of the present wear “chain”
appearing on page 368 of Rapio Broab-
cAasT for September, wric was shown as
one of the links, and the caption conveyed
the impression that wrtic accepted pay-
ment for commercial programs. Mr. W.
G. Cowles, vice-president in charge of
broadcasting, of the Travelers lnsurance
Company informs us that his station has
never received a penny of income from any
source. The programs from WEAF, heard
through wric are the so-called ‘‘sustaining
programs’ such as the Goldman Band
concerts, the grand opera hour, and na-
tional events of various kinds for which
WEAF is paid by wTic.

The Month In Radio

—

Navy transport Killery, succeeded in

plotting the course of a West Indian
hurricane by observing, with his radio compass,
the direction in which the heaviest static was
heard. This ingenious observation suggests a
new service for the radio compass which may be
of value in our meteorological service.

I IEUT. E. H. KINCAID, navigator of the

HE Bureau of Standards is conducting ex-

periments at College Park, Maryland, with
improved radio beacon systems for the guidance
of aircraft. Radio compasses and beacons are
used for this purpose or. most of the European
commercial routes.

THE intensity of radio signals is affected by
temperature conditions, according to con-
clusions reached by Dr. L. W. Austin and Miss
Wymore of the Bureau of Standards. In order
to eliminate as far as possible the influence of
meteorological phenomena, stations between
125 and 190 miles distant were chosen for the
experiments. A greater distance would be
subject to the influence of other conditions
which would complicate the analysis, while a
shorter distance, on the other hand, woud not
show the influecnce of weather changes to a
sufficient degree to make for reliable observa-
tion. A study of extensive data reveals that,
when the temperature rises along the signal path,
there is a tendency for the signal strength to fall
and, conversely, a falling temperature produces
a stronger signal. It should be recognized,
however, that this is only one of the many in-
fluences which determine signal strength.

WaAnA o aricanradiobicton L oo
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SIR HARRY LAUDER
London

From an article by the Scotch comedian in
the Radio Times, London:

“Let us (the concerl and radio program
managers) work smoothly fogether. The im-
portance of mainlaining British prestige
demands 11, because, in the days to come, if
broadcasting maintains its present rale of
development, other nations will judge us by
whal they hear as well as by what they see.
We must, therefore, lake care that whal is sent
oul from our broadcast stations is the very
best we have lo offer. I think the time bas al-
ready arrived when we should be making plans
with this end in view. The time is coming
when Paris, Rome, New York, and other paris
of the world will regularly listen to the radio
programs of London awnd Daveniry. When
that lime comes, the London station should
bave the finest orchesira in the British Isles,
no maller what the cosl.

“Time will prove the accuracy of my vision.
Henceforth, British prestige among the nations
will depend largely on how we develop our
radio. Let us now make certain that {he foun-
dation shall be buill on harmony among our-
selves.”

IN THE second issue of the Lightning Jerker,

a new publication devoted to the interests
of the commercial radio operator, an article
describes the activities of the Chicago Federa-
tion of Labor in attempting to unionize the
technical personnel of broadcasting stations in
that city. Considering the fact that engineers
and technical men are of an order of skill which
does not lend itself readily to standardization of
laboring conditions and wage scales, it is un-
likely that the result will be successful. It
would be unfortunate to force commercial opera-
tors on ships to obey the dictates of labor union-
ism because the temptation to use their essential
service as a strike weapon would not long be
resisted. It is against the law for an ocean-
going ship with a personnel of more than fifty
to sail without its proper quota of radio opera-
tors, By calling out a few hundred radio men,
a complete tie-up of shipping could he effected.
A radio operators’ union would soon find itself
concerned in the bickerings of every class of
marine worker, to the discredit of the former
and for the benefit of the latter. That enviable
prestige for loyalty and self-sacrifice, which
heroic radio operators have built up for the

WILL THERE BE A KU KLUX KLAN BROADCASTER?

profession, would eventually be clouded, were it
to become an accessory to union labor embroil-
ments.

ABOUT 100 broadcasting stations are cooper-
ating with the Department of Agriculture’s
radio service, according to an announcement by
Sam Pickard, its head. The dissemination of
farm information by radio has frequently re-
sulted in great profit to farmers. It is interest-
ing to note that several questionnaires on what
the farmer most prefers in radio programs place
musical entertainment first and information
pertaining to his trade second or third. Shop
talk is just as tiresome to the farmer as it is to
any other kind of worker. By selecting suitable
hours for broadcasting farm information, how-
ever, so that it does not interfere with enter-
tainment programs, an interested and apprecia-
tive audience is assured.

ROM time to time, rumors reach us that

various class organizations, such as the
American Federation of Labor and the Ku Klux
Klan, are considering the erection of broad-
casting stations in order to address their mem-
bers by radio and to disseminate their propa-
ganda. Sooner or later we will recognize that
the ether is a universal medium which should be
used primarily for broadcasting to the whole
public and not for the special interests of any
particular group.

Interesting Things
Said Interestingly

AN N AL

AVID SARNOFF (New York; Vice-
president, general manager, Radio Corpor-
ation of America): ‘““The development of radio
sets which dispense with batteries and use house
lighting current, together with the fact that radio
keeps people at home, 1s resulting in larger con-
sumption of electricity.

“The types of broadcast receivers which now
operate completely from the lighting circuit re-
quire up to 200 watts for their operation. The
numerous power accessories on the market re-
quire from seven to fifty watts. 1t is reasonable
to assume that within the next three to five
years, by far the larger percentage of broadcast
receivers will draw their local source of energy
from the lighting socket. It is estimated that
the average of such receivers will consume
energy at the rate of eight kilowatt hours per
month.”

. H. ANDERSON (New York; director, the

New York Public Library): “It is some-
times asserted that the movies, the radio, the
automobile, and other diversions, have lessened
the reading habit.

“The exact opposite is the truth; the desire for
books is constantly increasing in New York.
There are many libraries other than the public
libraries and many sources of book supply beside
the libraries in this city. There is a very large
use of books within the buildings of the public
libraries, that is to say, a reference use. Over
and above all this, the public libraries of Greater
New York lent for home use last year 16,781,679
books. The New York Public Library lent
0,018,339; the Brooklyh Public Library,
5,786,774, and the Queens Borough Public Li-
brary, 1,976,566 books. This does not wholly
represent the demand for books; it merely in-
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J. RAMSAY MACDONALD, M. P.
London

T

In astatement he made after listening to the
broadcasting of speeches of the Assembly
of the League of Nations:

“I doubl if any discovery of our lime is
more marvelous in ils effects, or is destined lo
bave more tnfluence on the human mind than
wireless. The broadcasiing of Geneva has
brought this mighly assembly of the world
States into the homes of thousands of our peo-
ple and of millions like them in other paris
of the world. It could nol have wmeanl so
much to them as it did lo e because I have
been there. and, consequently, my ears
awakened a responsive vision. But fo be
bebind a curlain and lo hear, even if secing be
forbidden, the business of such a'gathering
must enliven inlerest and quicken intelligence.
The League of Nations must be more real lo
every Iistener afler thal morning than ever il
was before.

“How appropriale it has been thal a land-
mark has been set in this marvelons develop-
ment 11 buman contacl by the broadcasting of
speeches delivered al an Assembly of the
League of Nations. I see in il nol only a
promotion of peace and enlightenment, but a
vast extension of the rare opporiumlties which
the mass of mankind bave of judging the qual-
ilies and the capacities of lhose sel lo rule
over them.

“Something like a new sense has been added
lo the cilizens of the world.”

iy min.
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dicates how far the public libraries were able to
satisfy the demand.”

ARTHUR BURROWS (Geneva; manager
of the International Radiophone Bureau
writing in Popular Wireless, London):

“Broadcasting is actually changing the out-
look in the lives of many persons. Its value
to the blind is already so freely recognized that
the German Government has not hesitated to
pay for 2000 sets of receiving apparatus for the
afflicted within its frontiers, and the recent
British Governmental Committee has recom-
mended exemption from license fees for the sight-
less living in the British Isles. | hope that this
proposal may be carried a stage further and that
all blind persons in Britain without the necessary
means will sooner or later be given a suitable
receiving set.”
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Looking” Back Over
Thirty Years of Radio

How the Vision of a Great Scientist Has
Acted to Perfect Radio Communication
and to Develop the Art Through Times

of Change and Progress—The Swing
from Long Waves and High Power to
the Short-Wawve, Medium-Power “Beam”’
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OT since the July, 1925, Rabio BROADCAST
bave we been privileged to present an article
by Senatore Marconi. In the issue referred to,
the article, *“Will Beam Stations Revolutionige
Radi0?” described in the great scientist’s own
words his experiments with beam transmission, and
bis fecling of the future of radio transmission along
these lines. In the present article, which is in
part an address delivered by Senatore Marconti in
Bologna, Italy, at the commenoration exercises of
the thirtieth anniversary of bis first patent in wire-
less telegraphy, Mr. Marconi describes how wire-
less bas progressed since the earliest days and tells
more about his own part in the recent development
of beam transmission. He pays, it will be noted,
graceful tribute to other investigators in this field,
to whom much is owing —THE EDITOR.

7| e %)

INCE February, 1896, the date of my
departurc from Bologna after the
first experiments in wircless tele-
graphy [ carricd out at the Villa di

Pontecchio, my lifc has been spent far from
that city. My absence has been caused by
the force of events, which has becn greater
than that of my will.

Radio telegraphy, which appearced to me
destined to connect the thought of all the
peoples of the world, required for its de-
velopment a very great space, and 1 chose

for my first laboratory, the Atlantic
Occan.
From my youth, 1 would almost say

AT THE BRIDGWATER, ENGLAND, “SISTEMA A FASCIO™ STATION

“Sistema a Fascio,” as some are well aware, being the Italian for “Beam System.”

The

five masts to the left are for reception from Canada, while the five to the right are for
receiving signals from South Africa

By GUGLIELMO MARCONI

from my boyhood, the experimental dis-
covery of electric waves made by Hertz,
in confirmation of the mathematical hy-
pothesis of Maxwell regarding the elec-
tromagnetic theory of light, and the bril-
liant pursuit of such researches made by
our great Bolognese physicist, Augusto
Righi (to whose memory 1 always bow with
devout admiration) had fascinated my
mind, and | soon had the idea, | might al-
most say the intuition, that these waves
might in a not distant future furnish man-
kind with a new and powerful means of
communication which could be utilized not
only across continents and scas, but also
on ships with a vast diminution of the
dangers of navigation and with the aboli-
tion of the isolation of anyone crossing the
sea.

The happy results obtained over note-
worthy distances by means of clectric
waves have becn, in my opinion, due in
great part to the discovery made by me in
1895 of the cffect of the so-called “an-
tennas” or “raised aerials’”’ connected with
both transmitting and receiving apparatus.

WWW.americanradiohistorv.com

Such a device was naturally the conse-
quence of a happy inspiration and our mind
never forgets, however great the absence,
the place where a first happy inspiration
was born.

But during my forced absence from
Bologna the nostalgia of my native city
often invaded my mind; often enough dur-
ing the eighty-six times | crossed the At-
lantic, during the long periods of time
spent in the solitudes of Canada and of
Ireland, my thoughts which to many
seemed fixed on the study of the apparatus
which 1 had before me, flew far away in-
stead, flew to my dear Bologna, to which
I am bound by the most sacred affections
and the dearest memories.

Since 1 left Bologna in 1896 and ob-
tained my first Patent of Invention on the
2nd of June in that year, what immensc
difficulties have had to be surmounted to
attain the purpose which | had set myself,
and in which my faith was never shaken,
cven when illustrious scientists had to
express the most discouraging opinions!

It had been objected that the curvature
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of the earth would inexorably hinder com-
munications over distances greater than a
few tens of kilometres, but | did not believe
this and | was soon able to prove by my
experiments conducted between the Lizard
and the Isle of Wight off the coast of Eng-
land, across a distance of 300 kilometres, in
which the curvature of the earth intervenes
rather considerably, that it did not offer
any obstacle to radio telegraphic
transmission.

LONG DISTANCE ‘‘WIRELESS A
DREAM?

T WAS then affirmed that

transmissions overstill greater °
distances were the dream of a
visionary but after the experi-
ments which 1 carried out iIn
December, 1901, between Eng-
land and Newfoundland in
North America, during which 1
succeeded in communicating for
the first time across the Atlantic
Ocean, everyoné began to be
convinced that very probably
there would no longer be any
distance in the world which
could obstruct the propagation
of electric waves.

The happy result obtained by those first
experiments of mine between Europe and
America encouraged me in the prosccution
of my studies to face the solution of a
difficult problem—commercial radio tele-
graph communication between Europe and
America, and with so many other distant
countries where the practical object to be
reached would justify the risk of the ex-
penditure of a huge capital for the execu-
tion of experiments which, in Italy, were
qualified as of rather doubtful success.

In my experiments conducted on the
Atlantic during the winter of 1902 I found
myself impeded by an unforeseen difficulty
caused by the effect of solar light on radio
telegraphic transmissions, a phenomenon
which | discovered during a voyage made
on board the ship Philadelphia; on account
of the effect of the light, at a distance of
more than 700 miles all reception became
impossible when the sun rose. But with

the increase of the wavelength | found-

that this difficulty also could be over-
come.

Then all students of radio telegraphy
devoted themselves to the use of longer and
longer waves and thus from those of 1000
and 2000 meters there was a gradual trans-
ition to the use of waves which reached the
length of over 30 kilometres.

Other difficulties presented themselves
as a result of interference between neigh-
boring stations, a difficulty which, it
seemed, would cause a very great limita-
tion in the practical applications of radio
telegraphy. But with new tuned circuits,
which 1 patented in 188 and 1900 and
experimented with on the south coast of
England, such difficulties also disappeared
for the greater part. It was then proved
for the first time that many neighboring
stations among those tuned on different

Marconi’s private radio yacht.

waves could communicate simultaneously
without interfering with each other.
Following my first long-distance experi-
ments over the sea, it was affirmed that
communications across mountainous con-
tinents would be impossible. But with the
wireless telegraph experiments on the
Royal Vessel Carlo Alberto, which, by the
will of H. M. the King of ltaly, was placed

!

THE “ELETTRA”

pointed Elettra

at my disposal, 1 was able to demonstrate
that the Alps and Pyrenees were easily
surmounted by the electric waves | was
using.

But there always remained inexplicable
periods of interruption; there also always
remained great difficulties occasioned by
the low sensitiveness of the receivers then
used; there also always remained the
enormous obstacles produced by atmos-
pheric electric discharges.

It was then said that at that point the
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Very many of the Senatore’s experiments
have been carried out from the middle of the ocean aboard the well ap-
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development of radio telegraphy wa
finished; that its employment might be
useful at sea for the safety of human life
during navigation, but that its employ-
ment would be rather limited and rather
difficult between distant continents.

It was stated that radio telegraphy
would never be in a position to compete
with other rapid means of communication

over long distances, such as that
carried on by cables.

But even in the face of such
observations often made officially
in the parliaments of great na-
tions, | was never discouraged.
We Bolognese often smile in
the face of the most difficult
situations.

PROGRESS AIDS PROGRESS

A IN FACT, by means of the use

of thermionic valves—a bril-
liant conception of Fleming, per-
fected by DcForest, Langmuir,
and Armstrong in America, by
Meissner in Germany, and by
Round and Franklin in England
—and by means of the use of bal-
anced tuned circuits, of electric
filters, of power amplifiers and
finally of directional radiators, I succeeded in
obtaining results such as to ensure a regular
radio telegraphic service by day and night
between Europe and America; thus also,
in 1918, | could for the first time in history
communicate from England to Australia,
1. e., almost as far as the antipodes, over a
distance of about 20,000 kilometres (12,500
miles).

But to obtain such results, huge and
very costly installations were required,
based on the use of many hundreds of kilo-

AN HISTORICAL DOCUMENT
Pages from the diary of Mr. S. S. Kemp, Marconi’s assistant at Signal Hill, Newfoundland, just

about twenty-five years ago (December 12th,

1901), when wireless sxgnals were first transmitted
across the Atlantic from Poldhu, England, and received at the Newfoundland station.

This was the

occasion of the transmission of the famous letter ““S”’

www americanradiohistorv com
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watts of electrical energy radiated almost
circularly; so that the object 1 had set
myself of finding, a means of rapid com-
munication more economical than that
afforded by the ordinary wire or cable
telegraph, seemed to a great extent frus-
trated.

I then thought again of my first experi-
ments at Pontecchio. [ again remembered
all 1 had then proposed to pursue by means
of the radiation of electric waves concen-
trated in a beam by means of suitable
reflectors.

Thus in 1917, at Genoa, where | devoted
myself to_particular studies for military
purposes, | made numerous distance ex-
periments with the first beam (the Italian
is “a fascio”) apparatus, using short waves,
that is of two or three meters length.
Yes! ““Beam System” (‘“Sistemia a Fas-
c10”).

1 do not now use any of these words be-
cause | am a Fascist and because Fascismo,
for the fortunes of Italy, is triumphant.
I always claim for myself the honor of
having been the first Fascist in radio teleg-
raphy, the first to recognize the desirabil-
ity of uniting in a beam (fascio) the electric
rays, as the Honorable Mussolini has first
recognized in the political field the neces-
sity of uniting in a ‘“fascio” all the best
energies of the country for the greater
greatness of ltaly.

But long waves were no longer suitable
owing to the use of my Beam System.
This system, instead of radiating the waves
in all directions, concentrates them in the
desired direction almost like a beam of light
projected from a reflector. The British
Government has officially decided to use
this Beam System on the greatest scale for
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direct communica-
tions between the
most important Do-
minions and the
Mother Country. And
yet I was responsible
for having caused the
expenditure of hun-
dreds of millions on
long-wave stations.

A certain courage
was therefore neces-
sary to say “Let us
turn back.”

— - =

TURNING BACK PAGES
OF RADIO HISTORY

UT the Bolognese,
after building at
Bologna one of the
highest towers in
Italy, did not hesitate

g
. |

to build near it an-
other much lower one.

Near the longest
wave stations | was
the first to have had
constructed, 1 did
not hesitate placing
beam stations using
very short waves.

In my practical study on the ranges of
transmission of such waves, while cruising
on the Atlantic for several months aboard
my yacht Eletira in 1923, 1 was able to
discover some of their very valuable prop-
erties unknown to science before that
time,

| thus gathered that by using short
waves in installations of very low power
with a suitable reflector it was possible to

tainous country would not be feasible.
Marconi’s disposal the Carlo Alberto from which experiments were con-
ducted, and these proved conclusively that the above supposition was in-
correct, for communication across the Alps and Pyrenees was effected

L.

IN HIS SEA-GOING

LABORATORY

Senatore Marconi is here shown amongst some of the experimental apparatus on board his famous

yacht Elelira.

He has crossed the Atlantic eighty-six times. many times in his own yacht

wwwwW americanradiahistons com

THE ITALIAN WARSHIP ‘‘CARLO ALBERTO”’

When Senatore Marconi had made his first long-distance experiments
across sea, it was generally opined that communication across moun-

The King of ltaly placed at

without difficulty

carry on tne most regular, rapid, and
economical service by day and night be-
tween the antipodes of the globe, that is
between England and Australia,

With such short-wave installations |
was able in May, 1924, for the first time in
history, to cause the human voice trans-
mitted from England to be heard and un-
derstood in distant Australia.

RADIO—ALMOST UNIVERSAL TO-DAY

O-DAY there are thousands of ships
equipped with radio telegraphy for the
safety of human life at sea and to maintain
alive the daily activity of the countless
persons who cross the oceans; to-day
radio communications between Europe and
America, the Far East and South America
handle a huge traffic to the advantage of
the growing demands of civilization; to-
day millions of radio telephonic receivers
scattered in the most distant countries
carry on continuous communication with
the greatest centers radiating news of
everything of interest to mankind; to-day,
by means of circular radio telephonic
diffusion (so-called “broadcasting’’), public
opinion can be kept calm during any
popular disturbance which interferes with
the peace-making work of the press, as
was proved on the occasion of the recent
general strike in England; to-day many
hundreds of thousands of people find oc-
cupation, study, and work in the new in-
dustry created by radio telegraphy; to-
day aérial navigation is possible and safe
up to the farthest bounds by means of
radio communication, as has been recently
demonstrated by the great triumph of
Italian boldness and technical training
obtained in the glorious Norge expedition.
The ficld of radio transmissions is con-
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LOOKING BACK OVER THIRTY YEARS

tinually getting wider, thus the radio transmission of photographs
to a distance is already an accomplished fact and even now the
practical solution of the great problem of television is seen to be
possible in the near future.

Before concluding, I would like to send a respectful greeting to
the numerous band of efficient scientists, seekers after the truth,
and humble workers scattered all over the globe whose work has
contributed to make possible the progress obtained; | wish once
more to record with deep admiration and reverent affection the
great figure of Augusto Righi who, with his genius and his inde-
fatigable effort, did so much for the study of electric waves.

The clever and classical work on the Optics of Electrical Oscil-
lations accomplished here at Bologna by Augusto Righi led to
results which, from the walls of his laboratory, became the ad-
miration of the students of physical sciences throughout the world.
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COMPARISON 1S ODIOUS, SO THEY SAY

Yet let us turn to page 39 of the May, 1926, Rapio BroADCAST, and see how Warner Bros. modern

250-watt portable outfit, 6 xBR, compares with the somewhat antiquated mobile affair illustrated

above. Those of you who have seen 6 xBr on the road will be in an even better position to con-

trast, though it is hardly possible that the “puffing billy”” depicted will ever be seen on Main Street

again. It is a twenty-year old contraption used by Senatore Marconi in one of his first attempts

at a portable field station. A cylinder of copper forms the antenna. To the extreme right stands
the Senatore

BEAM STATION EQUIPMENT

“1 was responsible for having caused the ex-
penditure of hundreds of millions on long-wave
stations. A certain courage was therefore neces-
sary to say let us turn back.” says Marconi with
reference to the development of the short-wave
beam station. The above picture shows the
tube rectifier panels of the Bodmin, England,
beam station
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MARCONI'S FIRST TRANSMITTER

Was fashioned after the model in this picture.
The apparatus includes the induction coil for
obtaining a high voltage with a multiple coil
spark gap, one side of which is connected to the
antenna, which is in the form of a copper sheet
slung, by means of insulators, between two
posts. The other side of the spark gap is con-
nected to ground
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RaApio Broabpcast Photograph
FIG. 1
It is not difficult to see why 1 BD at Plainfield,

Vermont, “steps out.”” Maple boiled in paraffin
forms the framework of this efficient transmitter.

Note the standard equipment, General Radio con- *

densers and other parts mentioned in this article

N THE Aprii Rapio BroAbpcasT
was described the portable short-
wave transmitter that enabled 2 Gy
(the expcrimental short-wave station

at the Laboratory of Rapio BroaDCAST)
to carry on communication with ¢ ccg,
1000 miles away, with a plate input to a
201-A tube of o0.04 watts, a record of
25,000 miles per watt. So many requests
have comc to the Rapio BRoaDCAST
Laboratory for more complete directions
for building this efficient set and so many
rcaders have desired rules for tuning and
operating it that the present article has
been prepared.

The portable transmitter, however, was
one of those ‘“long geared” affairs that,
“placed end to end,” would reach from
the cellar to the garret, and truthfully was
not a beautiful object. For transporting
about the country in the rear of an auto-
mobile—for which it was designed—it was
quite the thing, but for one’s den, that is
a different matter.

Several of the rcaders of Rapio Broabn-
casT, however, have made a much better
looking job of the small transmitters than
that used at 2 6y and some of these are
described in this article. For example,
Mr. Roy L. Gale of Plainfield, Vermont,
1 BD, wrote:

This is to inform you that | have constructed
a dry-battery transmitter after the description
of the one in Rapio BroapcasT for April. Asa
starter | worked Holland, Michigan, Brookville,
Ontario, and at 5-45 A.M. day before yesterday
1 worked Fredonia, Kansas, and a little later, a
station at Cambridge, lllinois. 1 don’t think
this bad considering that 1 was using only about
350 volts on a five-watt tube. All report me as
“strong and steady.” Morcover, | haven’t
really learned to tune the thing yet, so [ am ex-
pecting big success with it a little later. OId
discarded BCL B batteries work fine on this rig.

High Efficiency B-Battery

Transmitters

Several Types of Very Inexpensive Transmitters
Using 201-A Tubes Which Are Capable of Long-
Range Service—How to Tune Small Transmitters

By KEITH HENNEY

Director, Radio Broadcast Laboratory

Again on April 9, Mr. Gale wrote:

On Easter morning in broad daylight 1
worked 6 BIL at Pomona, California. My input
was about 25 watts to a vr2 so maybe this
wasn’t a very alarming record considering that |
was using quite a bit of power, but there are two
fifty watters near here who haven’t done any
better than this at any time of day or night. 1
attribute my good results to perfect insulation.
Am using Pyrex insulators for the antenna.

Several weeks after his first letter, Mr.
Gale sent photographs of his set which
appear in Figs. 1 and 2, and a description
of his apparatus follows:

The panel is Radion Mahoganite and the lay-
out somewhat resembles that of Mr. Dixon’s of
Montana, a description of which appeared in
RaD10 BroOADCAsT some time ago. You will
notice that the coils are well insulated, being sup-
ported by maple strips boiled in paraffin,
mounted on a hard rubber strip, and this in turn
supported by two General Radio insulators.
The plate and grid condensers, leak, and sockets,
are also supported in the same way. The choke

is a Browning-Drake antenna coil. Weston
meters are used throughout. General Radio
0.0005-mfd. tuning condensers, and sockets.

Dubilier 2000-volt plate and grid condensers,
0.002 mfd. in size. | use a 12 x 24 drilled win-
dow pane for lead-in and Pyrex antenna insula-
tors. The antenna is a two-wire inverted L, 6o
feet long, the counterpoise being a single wire
6o feet long, both rather high. A single vr 2
is used usually, but 1 have used two c~301-A’s in
parallel with good success. \Was reported R5 DC
in California when using about 25 watts. This
in daylight, but not sunlight. [ worked 6 BiL
at this time for 30 minutes.

With a similar outfit using two 201-a
tubes in parallel, Mr. Vincent Fertitta,
5 LE, of New Orleans, has had excellent luck
and the accompanying log shows what can
be done with small power inputs. Note par-
ticularly that with an input of 13.5 watts
he worked Italian 1 No.  The average miles
per watt of plate power expended for these
transmissions 1s 84.5. Unfortunately Mr.
Fertitta’s photographs would not reproduce
properly but the layout practically dupli-
cates that of Mr. Gale, except that a
transformer furnishes plate power instcad
of Mr. Gales’s device of employing dis-
carded B batterics.

A SIMPLE MODEL

UST to show how simply one can

build a similar transmitter, Figs. 3,
4, and the picture on page 34 give an idea
of a 201-a transmitter built by Ferdinand
Mann, an operator at 2 cy. This outfit,
working from a DeWitt LaFrance power
supply unit designed for broadcast receiv-
ers, and putting out about 200 volts at 30
milliamperes, puts 0.15 amperes into an
average 4o-meter antenna.

This set, as well as those used by 1BD
and 5 LE, use the Hartley circuit loosely
coupled to the antenna. Fig. 5 is the cir-
cuit diagram of Mr. Mann’s affair, The
parts used in this small transmitter follow:

1 Benjamin Socket
2 13-Plate, G. 1. Condensers
2 Dials

Rapio Broapcast Photograph
FIG. 2
A front view of Mr. Roy Gale’s transmitter which
has communicated nearly 3000 miles using about

25 watts input. Mr. Gale operates station 1 BD
at Plainficld, Vermont
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B-BATTERY TRANSMITTERS

DIS- MILES
WATTS AUDI-
DATE TIME STATION | TANCE PER
ES INPUT WATT |BILITY
12— 5-25 6:30P | 3 HS 930 12.5 76 R-3
12- 5-25 9:55pP | 1YB 1340 12.5 107.2 R—4
12- 825 | 12.05P | 5 HE 504 13.75 36.7 R—4
12-15-25 | 1130P | 3 AUV 1073 15.0 71.5 R-3
122625 | 12:45 A | 8 AFQ 1126 13.75 81.1 R-4
1- 1-26 2:40 A | 8 AFM 925 16.25 59.6 RrR-3
1- 2-26 11:30p | 8 Gz 787 15.0 52.5 R-6
1- 4-26 8:30p | 8 BTH 888 12.0 74.0 R—2
1- 526 | 10:00P | 2 CFT 1075 13.75 78.1 R-5
1- 626 | 12:15 A | 2 aco 1150 15.0 76.6 R-3
1-10-26 ( 12:16 A | 1 HJ 1240 15.0 80.2 R-5
1-10-26 :15A | 2HH 1155 16.25 71.1 R-7
1-10-26 520A | 1 ADI 1430 15.0 95.3 R—4
1-15-26 8:20 A | 9 BME 700 13.75 50.9 R-5
1-15-26 | 10:30P | 8 AH 925 12.5 74.0 R-5
1-17-26 | 11:45Pp | 1 Uuw 1314 13.75 95.5 R-5
1-18-26 | 12:40A | 1 YB 1340 15.0 89.3 R-6
1-21-26 8:15P | 9 DUD 590 12.5 47.2 R—4
1-25-26 5:40 A | 2 AEV 1155 15.0 73.3 R-4
2- 1-26 6:58 A | 8 BFH 1000 12.5 80.0 R-6
2- 2-26 5:30 A | 1 BKP 1340 13.75 97 .4 R-6
2- 2-26 5:53 P | 9 pDMZ 675 12.5 54.0 R-5
2-2-26 | 11:00P | 9 WO 1070 15.0 71.3 R-3
2- 6-26 7:30p | 3 BUV 1083 12.5 86.6 R-5
2-9-26 | 12:10A | 8 Fp 1075 16.25 66.0 R-5
2—-9-26 | 11:35P { 2 aAMJ 1155 13.75 84.0 RrR-3
2- 9-26 | 12:00 8 BQ 1075 13.75 78.0 R—4
2-12-26 | 11:15P | 2 RM 1155 15 77.0 R—4
2-28-26 4:30 A | PR SA 1625 15.0 108 .3 R—4
3-1-26 | 12.054a | c-3 Qs 1096 13.75 79.0 R-5
3-21-26 425 A | 8 XE 1073 12.5 85.84 | R-6
3-28-26 | 12:15 A | I-INO 5291 13.5 | 391.9 R-2
3-29-26 | 11:36 P | M—-JH 920 13.75 | 66.9 R—4
4-5-26 | 12:30 A | 2KG 1155 | 15.0 73.3 R-5
4-14-26 | 10:50P | M-IN 920 13.75 66.9 R-5
Average miles per watt, 81.5

T

A PAGE FROM THE LOG OF MR. VINCENT FERTITTA

1 Yaxley Filament Lighting Jack

i General Radio 1274 o-.5 Radiation Meter

1 Choke Coil 100 turns, -1 inch diameter
No. 28 d.c.c.

Cardwell Inductances

Sangamo o.002 Condensers

Sangamo o.001 Condenser

Lynch 5000-Ohm Resistance

Eikay Baliast No. 2 with Mounting

Radion Brackets

Binding Posts

N N e Y ¥

TUNING THE HARTLEY CIRCUIT

[T IS due to its simplicity that the Hartley
gets its popularity. One coil, two con-
densers, and the tube make up the oscillat-
ing circuit. And due to this simplicity,
tuning it is not difficult, although there
are several processes that must be gone
through before one is certain that the
circuit is putting out the maximum power
with the minimum of input energy.

Once the set is put together, the first
thing to do is to test the filament circuit.
If it is properly connected, one should then
proceed with the plate circuit and if bat-
teries are used for power, about a hundred
volts should be used to determine whether
the circuit is properly wired. The plate
current at 100 volts using a 201-A or a 210
tube will be about ten milliamperes, and
as the tuning condenser is varied, the
plate current will probably have ‘“bumps”’
in it due to resonance with the plate choke
coil or the antenna circuit.

The filament tap on the tuning induc-
tance should be at about the center of the
coil and varying this tap toward the grid
end—that is, including more turns in the
plate circuit—will decrease the plate cur-
rent and power drawn from the B batteries.
With the tap on the fourth turn from the
plate on Mr. Mann’s transmitter built at
the Rapio Broabcast Laboratory, and

the tuning condenser across
the whole coil, the closed
circuit tunes as shown in
Fig. 6, from about 15,000 to
5000 kc. (20 to Go meters).
An Ureco 112 tube with 100
volts on the plate was used
when taking this data,
The antenna was 38 feet
long and the counterpoise
24 feet, both consisting of
single wires, horizontal and
8 feet apart.

Having determined that
both filament and plate
circuits are properly con-
nected and operating, it is
desirable to know whether
the antenna will tune to
all frequencies in the
amateur band. Fig. 7
shows what happens as
the antenna series con-
denser is varied and the

closed circuit retuned for
maximum antenna cur-
rent at each
the

setting of

series condenser. It

HERE IS SHOWN

Another view of the 2 Gy set.
It was made by Ferdinand Mann

Rabpio Broapcast Photograph

Tlhe?

FIG. 3

A front view of one of the trans-

mitting sets operated by batteries

and used at 2 Gv.

extreme simplicity.

Hartley circuit—the same as Mr.
Gale’s receiver

Note the
It uses the

33

shows that the antenna-counterpoise sys-
tem described above tuned from 29 to
48 meters. It will be noted that the
plate current 1is practically constant
through this range.

It must be remembered that antenna cur-
rent is little indication of how a set ‘““gets
out.” So much depends upon surrounding
physical conditions, upon the relation of
the natural wavelength of the antenna
to the wavelength actually used, that
antenna current is only useful in indicating
when the greatest amount of power is being
transferred to a given antenna at a given
wavelength. 1t is probable that greater
range may be obtained by operating the
antenna below its fundamental wave-
length, although the current actually
pushed into it is less.

Having determined that the given an-
tenna-counterpoise will operate within the
amateur band it is only necessary to pick
out some wavelength, say 40 meters, and
retune both closed and antenna circuits
to get the maximum current into the
antenna.

Fig. 8 shows the effect of varying the
filament tap. When therc are five turns
in the grid circuit, the greatest efficiency
1s attained, and when there are four turns,
the greatest antenna current results. The
figures representing efficiency are antenna
current milliamperes divided by plate
milliamperes but are not true efficiencies
which should be the ratio between output
and input power. They do show, how-
ever, the adjustment for maximum antenna
current consistent with low plate current.

With the closed circuit adjusted for
maximum efficiency, the antenna tunes
about as Fig. 9 shows.

The final adjustment is to place full
power on the tube. All of the data for
curves in this article have been with 100
volts on the plate but Fig. 10 shows
what happens when higher voltages are
used.

Rapio Broapcast Photograph
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500010,000
ohms
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0.00025 mfd.

s

0.00025 mqul

0.002 mfd.

f

FIG. §
The key may be inserted in

The well known Hartley circuit.

the minus B lead,

In Mr. Mann’s set, the inductance consisted
of ten turns of No. 14 gauge antenna wire.

The condensers

must be well insulated since they have to stand the full d. c..
voitage applied to the plate
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FIG. 6

The closed circuit of the
Hartley transmitter at
2 GY tunes from 15,000 to
5260 ke. (20 to 57 me-
ters), as this chart shows
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A side view of the small
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The effect upon antenna and plate currents of varying the filament
tap. The greatest ratio of antenna current to plate current is se-
cured when there are five turns in the grid circuit
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2 GY transmitter.
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It is operated
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With the closed circuit adjusted for maximum

efficiency, the antenna tunes according to this

curve. This is a typical resonance curve. The
wavelength is approximately 38.8 meters
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The relation between power input and antenna

current is shown here. The greater the plate

voltage the greater the antenna current and
naturally the plate current increases toc



www.americanradiohistory.com

A

AN IRAITIRI)

-

(.. . o
s

LA

J

Rapio Broapcast Photograph

DRESSED UP IN A CABINET

Befitting its worth, the R. B. “Lab’ Receiver presents a thoroughly werkmanlike appearance

Constructing the R, B. “Lab” Receiver

Four Tubes, in a Circuit Employing Rice Neutralization, Provide Sufficient Volume
for Loud Speaker Operation—Short Leads Made Possible by Nowel Layout—
Shielded Panel, Output Device, Cabled Wiring, and Illuminated Dials Are Featured

OLLOWING Keith Henney’s articles in the
June and September issues of Rabpio
BroapcasT on the R. B. “Lab” circuit,

this third article is published with the intention
of placing before the reader constructional data
which will enable him to duplicate such a re-
ceiver with a minimum of trouble.

The design does not follow orthodox paths
but incorporates an unconventional feature not
attempted in many receivers. 1t will be noticed,
from both the circuit diagram and panel
view photograph accompanying this

By JOHN B. BRENNAN

Technical Editor, Radio Broadcast

possible insures against feed-back between units
comprising the receiver.

The worth of the circuit has been established
previously, and this constructional article makes
it possible to make use of the circuit at its utmost
efficiency, simply because time, energy, and
thought have been expended in devising for the
circuit the best possible layout.

In the model described here, a panel shield has
been used which completely eliminates any hand

The Facts About This Receiver

article, that unlike most receivers, the
progression of the signal as it enters the
antenna circuit follows from right to
left instead of from left to right. In
other words, the antenna and detector
tuning units are situated at the right-
hand end of the receiver instead of, as is
more usual, at the left side. There are
several good reasons for following this
procedure. First, the connections from
socket to coil, from socket to trans-
former, etc., are extremely short; in fact,
in the audio channel no wire is used for
connecting the sockets and transformers
because these units are close enough so
that the lugs on the terminals of each
may be soldered together. Secondly,
practically all of the A, B, and C battery
wires are located behind the sockets and
at the rear of the base board so that
it is possible to arrange these wires
in the form of a2 many-wired cable.
Thirdly, the fact that this cabling is

Name of Receiver
Type of circuit

Volume control

Regeneration
Neutralization

other types of circuits.

capacity effects which ordinarily would be noticed
when Rice neutralization is used without any
shielding. The photographs show how the home-
made shield is installed with cut out places to fit
around the apparatus on the panel. A piece of
sheet copper, quite thin, is best for the shield.
Neutralization in the Rice circuit is practi-
cally independent of frequency, or, said in an-
other way, one adjustment of neutralization will
be sufficient no matter whether the receiver is
tuned to the longer or shorter waves

within the band covered. This is ob-

R. B. “Lab" Receiver.

followed by an output device.

Number and Kind
of Tubes

audio stage.

audio transformer.
Condenser feedback.
Rice.

Utilizing all of the high gain produced by the peculiar inter-
stage coupling feature, without waste or undesirable feedback
effects, it is possible with the R. B. “Lab™ receiver to attain
a degree of selectivity and sensitivity hard to approach with
By employing a most efhcient audio
channel, the tone quality and volume of the loud speaker signal
is above reproach.

One stage tuned neutralized radio
frequency amplification, regenerative
detector, and two stages of trans-
former audio frequency amplification,

Four; 201-as for r.f. stage, detector,
and first audio stage; Uv-171 1n last

500,000-0hm variable resistance shun-
ted across the secondary of the first

viously an advantage because the satis-
factory performance and successful
operation of a tuned radio-frequency
amplifier at its highest point of efficiency
depends entirely upon the degree of
perfection of neutralization.

The theory governing the proportion-
ing of the inter-stage coil has been dealt
with at length by Mr. Henney in his
previous articles, and will not be re-
peated here. Suffice it to say that
commercial coils suitable for immediate
inclusion in the circuit have been made
available. For those who desire to
make their own coils, specifications are
given in Figs. 2 and 3.

To tune the two coils, Cardwell taper
plate type 169E condensers are used.
Although the plates are semi-circular in
shape, the tuning chart, Fig. 1, shows
practically a straight frequency-line
characteristic due to the special design
of these plates.

www americanradiohistorv com
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| T ] 3,000 be fairly large in capacity—g4
N | :
NS — TUNING CHART ! mfds.—but not large physically.
) o R.B. LAB. RECEIVER .
= REER 2500 Furthermore, it must be capable
i‘-\ ] - of withstanding approximately 350
a0 I -y f l 200 volts. The Tobe-Deutschmann 4-
£ + 5= =< ¢ mfd. bypass condenser is suitable
gsoo "‘/.,';,;7_‘_! -~ 15w & for this purpose, and is employed
H | T SN et 2 in the receiver described.
@ | L= b TS G oo Wiring throughout the receiver
’_,(/’(m T 58 is accomplished with the use of
O s s il i Belden hook-up wire. This wire,
consisting of a number of tinned
i 1 v a twisted strands of fine copper
10 20 30 70 80 80 100

50
DIAL READINGS

FI1G. 1

Both dials of the “Lab”" Receiver read alike; should they both
read approximately 50 for a certain station, you may be sure
that the station is transmitting on about 1000 kc. (300 meters)

Choke coils are advantageously employed in
both tuned circuits. In the secondary circuit
of the antenna stage, an 85 millihenry Samson
choke is inserted in series with the lead con-
nected to the center tap leading to the C bat-
tery. Itis used to prevent oscil-
lation of the circuit at the ex-

wire, is well insulated with a rub-
ber covering. It is obtainable in
the following colors: Red, blue,
green, and gray or natural. The
use of this wire greatly simplifies
the connecting of the various units
of the receiver, and permits the
A, B, and C battery leads to be twisted and
cabled.

So that a power tube may be used in the last
audio stage, the filament wiring to this socket
includes a separate i-ampere filament ballast,

NOVEMBER, 1926

denser of 50 mmfd. The Precise is very satis-
factory for this work and is used here.

LAYOUT IMPORTANT

O CONSTRUCT a receiver similar to the

one described, detailed layouts, wiring dia-
grams, and explanatory sketches are furnished
so that there need be no great difficulty in this
respect,

Only when actual duplication of the layout
and wiring of the receiver as herein described is
attempted, can successful operation be assured.’
This point cannot be stressed too greatly.
Mr. Henney, in his previous articles, dealt at
length with the advisability of placing parts and
wiring correctly to prevent objectionable feed-
back effects. The use of Airgap sockets, which
introduce a minimum of grid-plate capacity,
aids in reducing this feedback. The receiver
described in this article is the result of much
experiment, and it is doubtful whether with the
apparatus employed a more successful arrange-
ment can be obtained. It is for this reason
that constructors are urged to follow closely
the design as given.

To begin actual construction

tremely high frequencies around
3750 kc. (about 8o meters). In
the detector stage, a similar choke
is employed to prevent the radio
frequency currents from passing
on through the primary of the
first audio frequency transformer
and through the B battery to the
ground. These currents are more
useful when passing through the
small Precise variable condeners
to cause regeneration.

Another feature — purely a
mechanical one —adding to the
factory-like appearance of the
finished receiver, is in the use of
the new Marco illuminated dials.
On the front of the panel a small

ary; such circuits do not exist.

the 1927 season.

EVER since Keith Henney’s article in Rapio BroapcasT for June

describing the fundamentals of the R. B. “Lab” Circuit ap-
peared, a considerable stream of correspondence has come into the office
asking when a constructional article would be printed on the circuit.
The “Lab” Circuit is not a new circuit in the sense that it is revolution-
The circuit is not easy to build; it cannot
be “thrown’’ together, but this complete article by John B. Brennan
tells how to build a model embodying many features of decided interest
to the home constructor who desires to put together a set which uses
many circuit refinements brought forward by the manufacturers for
The constructor who builds this set will have a receiver
of neat appearance, great sensitivity and selectivity, and one which de-
livers a signal of high quality—all with four tubes. Development work
on the circuit was done over a period of several years, by Keith Henney,
director of the Rapio Broapcast Laboratory. We prophesy that
this circuit will enjoy a wide popularity.—Tue EpiToR.

of the receiver, the following
parts are required:

2 Cardwell 0.00035-mfd. Varia-
ble Condensers,type 169E.

2 “Lab” Circuit Tuning Coils,
General Winding.

2 Marco 1lluminated Dials.

4 Sockets, Airgap. :

2 Amertran Audio Frequency
Transformers, 1st and 2nd
stages.

1 XL Neutralizing Condenser,
type N.

2 Samson Choke Coils—S835 mil-
lihenries.

1 Samson Output
type O.

1 Tobe - Deutschmann
Condenser, 1-mfd.

1 Tobe - Deutschmann Qutput

Impedance,

Bypass

pie-like segment of a bezel is
mounted forming the window
through which may be seen the white celluloid
dial-piece. Behind the dial is located a small
lamp which, when lighted by the thumb switch
—a part of the dial proper and located above the
bezel—illuminates the figures and scale markings
so that one may tune the circuit
very accurately.

The full volume output of the
audio amplifier may be diminished
by merely turning the knob on a
variable resistance unit which shunts
the secondary of the first audio
transformer.

[

(s

OUTPUT DELVICE EMPLOYED

AS 1S the custom with the many
modern types of receivers, a
choke coil and condenscr are ar-
ranged in the output circuit so that
the windings of the loud specaker
may be operated free from the ex-
cessive drag exerted by the d. c.
component of the high B potential
on the plate of the last tube. Also, -
better quality of tone is obtained
with this system due to the fact that
a Samson tapped output coil is
employed, making possible the ad-
justing of the impedance of the coil
to approximatcly match the particu-
lar characteristics of the loud speaker
used. The condenser employed in
this combination must possess
especial qualifications, »7¢., it must

NP 1 ¥ Fupup——
All No. 18 Holes

such as a Brachstat. The other three tubes
are connected with their filaments in parallel and
controlled by a single $-ampere filament ballast.

Regeneration in the detector circuit is ac-
complished by means of a small variable con-

h2S
z
S

—
0

No. 28
Holes .

\\‘ \\\
L& o

Condenser, 4-mfd.
. 1 Electrad Royalty Variable Re-
sistance, 500,000 ohms.
1 Electrad Filament Switch.
1 Electrad Grid Condenser, 0.00025-mfd.
1 Electrad Fused Metallic Grid Leak, 4 megohms.
2 Brachstats, -ampere and %-ampere.
2 Frost Pin Jacks.
1 Precise Microdenser, type 940, 50-
mmf.
9 X L Binding Posts.
1 Radion Binding Post Strip.
1 Panel 7 x 21 x {% inches, Formica.
1 5-wire fused Belden battery cable
cord.
1 Fritz Cabinet.

Having obtained the necessary
parts, we now lay out and drill the

O
g
(s

SR LR

K

panel in accordance with the panel
sketch, Fig. 4. Each Marco dial is

#>.Drilled & tapped furnished with a steel template
Rt which enables the builder to drill
% e 13— ] . 13— the holes in the panel necessary to
77 turns, 77 turns mount the window.
|<__7 "___>I P No.22D.S C. y No, 22D. S.C. ’ Now cut and preparc a base
>|5fer* ——| ||é board, details of which are shown in
=1

Fig. 11. Brackets, to fasten the
panel to the base board and the C
batteries to the rear wall of the

[

cabinet, are shown in Fig. 10. Brass
strip, 3-inch wide and ts-inch thick

e
o =
v

=

COIL ASSEMBLY

FIG., 2

Data for the construction of the coils and supports arc given here.
Reference to the text on page 37 and Fig. 3, will simplify the making of

the coil units

WWW.americanradiohistorv.com

is used for this purpose. Also in
this diagram are shown the details
necessary to preparc the binding
post terminal strip.

The next thing to do is to fasten
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the metal panel shield to the panel proper by
means of four screws which pass through the
brass brackets holding the panel in place. The
copper should be laid flat on the panel and holes
located at the various points where the instru-
ments must project through to the front of the
panel. The holes must be made sufficiently
large so that no part of the instruments will
come in contact with the shield itself.

Assemble the Precise regeneration condenser,
Electrad Royalty 500,000-ohm variable resis-
tance, Frost pin jacks, and Electrad filament
switch on the panel in their respective mounting
holes. Then set the panel aside and assemble
the parts on the base board. A layout of these
parts is shown in Fig. 5.

Without fastening the panel to the base board,
much of the wiring can be done, as shown in
Fig. 8. It is better to do the simpler and
shorter connections first. For instance, the
audio transformers and sockets are close enough
together so that with the aid of a lug on the
terminal of the socket, direct connection, with-
out the use of wire, can be made from the grid
and plate posts of the sockets to their respective
grid and plate transformer terminals. After
this is done, the filament wiring may receive
attention. Here is where cabling of the leads
is beneficial. First, with a piece of gray (na-
tural) hook-up wire, connect the minus F ter-
minals of all the sockets together, leaving about
3.inch of slack wire between the terminals.
Next, beginning at the minus A binding post,
run a piece of the same colored wire along the

CONSTRUCTING

THE R. B. “LAB”

8 8
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77 77 77
Turns Turns Turns

RECEIVER
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Turns
oP °
B

37

Direction of Winding

! N TN
( V

\

26
Turns

Fumsh\\/

A &
8 L / I
7 ~ <
Turns (3 103
) ! l s b Turns

F
8 B
TZr7ns 2 -
Turns
7 v
= N /H P /H

e — — — — 6"— — —

er
RS

:%'Hole -% Hole :% Hole |

- e i L
B —1"-9—135!&——2"— _? b 7 No. 27 Hole & Csk.

A

1

D
| T ?Q’f.;_}iole (g_x;—Hole
R . o 21 ——f—w ————————— f—
| !
(=| | =
(5 l E
<~ ——3"— >p— — — 5"—-——3}_ J :T | T
- J
Prevor No. 27 Hole & Gat " | ! | No. 27 Hote & ck, "~ — — —¢ T

= |
i P

FIG. 4
The panel for the “Lab” receiver shoald be drilled in accordance with the directions on the diagram

above.

A steel template furnished with the Marco illuminated dials enables accurate drilling of holes

for the windows on the panel to be accomplished

back of the base board and down the left-hand
side, and cut it when it is long enough to reach
the position the filament switch on the main
panel will take. This piece of wire is run
parallel to the back edge of the base board and, as
it advances, it is wound over the previous socket
wiring threading it under and over, ctc. From
the second approximately estimated position of
the contact on the filament switch a similar piece
of wire is run back to the minus F post on the last
audio socket. It also is twisted with the other
lead emanating from the filament switch.
Continuing the filament wiring, a piece of
green wire is started from the plus A binding
post, wound or twisted around the gray wires,
and attaches to the right-hand end of each
filament ballast. In the radio frequency, de-
tector, and first audio stages, the plus F posts
are connected together with more green wire,
which is twisted over the rest of the wires. At
this time, it is not well to connect the remaining
contacts on the Brachstats to their respective
terminals on the sockefs because the presence of
these wires will impede the completion of the
wiring of the B battery: and C battery leads.
From both audio transformers, connection must
be made to the B and C binding posts on the

1

FIG. 3
The diagram above, together with that on
page 36 and the text in the article will enable
the veriest of home constructors to satisfactorily
produce the “Lab’" circuit coils. The con-
nections of these coils in the circuit are ex-
plained by the diagram given here

amount can be purchased); a picce of Z-inch
bakelite or formica; a strip of % x f¢-inch
brass strip; four No. 6 brass round head wood
screws; a mailing tube 13-inches in diameter,
and a sheet of celluloid, such as is used in
photography. A strip of bakelite or formica
is also required as a coil support. This may
be obtained by cutting a strip of the desired
width from a sheet of % -inch panel material.
With this is required one % x g% inch round
head brass machine screw.

terminal strip. As these
connections are made,
the wire is twisted
around the mass alrecady
forming a formidable
cable. The B battery
leads are done in red
wire, the C battery leads
in blue.

COIL DATA

HE tuning coils may
be directly wired into
place without difficulty.
Winding and assem-
bling the coils for the
“Lab” circuit is not as
complicated as a first
glance at the sketch in
Figs.2 and 3 would make
one believe.
First procure the ma-

terial, namely: A %-lb.
spool of No. 22 d.s.c.
wire (a 2-1b. spool is too
much, but it is doubt-
ful whether a smaller

www americanradiohistorv com

Rapio BroapcasTt Photograph

A CLOSE UP OF THE CABLING

Shows how all the wires are formed into one big twist.
plished by threading each wire as it progresses from terminal to terminal
under and over those already there

This is accom-
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you have a coil form upon which are wound two
sections, one of seventy-seven turns and one of
eight turns. These sections are separated by a
space equalling the width of four turns. Now
duplicate this process, making another identical
coil unit. These two units constitute the an-
tenna circuit inductance.

By dissolving strips of celluloid in acetone, a
cement may be made with which the coils may
be fastened to the central support, C, as in Fig.
2. The leads from each coil are terminated as
shown in Fig. 3.

For the interstage coil system, the proceedure
is somewhat the same excepting that the first
coil unit has a single winding of seventy-seven

Rapio Broaocast Photograph turns on it. The second coil unit is wound first

THE SHIELD with twenty-six turns, then a space equal to two

Against the rear of the main panel as illustrated here is beneficial since it turns, and finally a section of fifty-one turns.
eliminates the hand capacity effects so detrimental to accurate tuning The correct connections for the interstage form |

s R are shown in B, Fig. 3. It is essential that

e the turns in each form of a completed coil as-

g @ & ’&Q$@@ sembly run in the same direction, as in C, Fig.

DI = 3. The manner in which the coils fit into the
e ’;f Nog wid LA : circuit is illustrated in D, Fig. 3.

] E— 8 & Returning to the wiring, we note that the grid
condenser is mounted directly on the detector
socket. This insures the shortest possible con-
nection.

Reference to the wiring diagram and circuit
diagram, Figs. 8 and 7, will show that very
simple connections are made to the radio fre-
quency choke coils. Also, the neutralizing con-
denser is so positioned that short leads are all
that are necessary to wire it correctly into the
circuit, )

Three blue wires are twisted together and con-
nected, one to the G post of the first audio
transformer, another to the F post of the same
transformer, and the third to the G post of the
first audio socket. These wires, in the form of
a separate cable, are passed along the front of
the transformers to the left hand edge of the
base board, thence along it to a position at the

Rapio Broabpcast Photograph
FOR CROSS REFERENCE
This from-above-the-baseboard view should be studied in conjunction with the diagram Fig. s.

This picture shows very clearly how well spaced the various units are, and gives an excellent idea of
the cabled filament wiring

Remove the chemical coating from the cellu-
loid film by washing in hot water. Then wrap
this sheet around the mailing tube to form just
one layer, cutting away the surplus. By apply-
ing acetone along the seam formed by the
celluloid edges a complete cylinder of celluloid
will result.

From this point on it is better if two people do
the job, one to turn the cylinder, the other to
guide the wire. However, before the wire is
started on the form, lightly coat the entire sur-
face of the celluloid with acetone. This will
produce a sticky surface in which the wire
will find a substantial hold. From time to time
as the wire advances along the form, it may be
found necessary to freshen the surface by addi-
tional coatings of acetone.

Wind about seven inches of wire on the form
and set it aside until the celluloid has become
hardened again. Then, starting at one end,
count seventy-nine turns and lift up the wire at
the 7oth turn with a knife blade and cut it.
Then, unwind back toward the starting point,
two turns, so that there are exactly seventy-
seven turns in this one scction. Beginning
again where the wire was cut unwind two more
turns. T'his produces a space four turns wide. Raoto Broapcast Photograph
Count out ten more turns and cut the wire. ATTENTION TO THE LAYOUT

Unwind two turns to form a lead, leaving eight |5, important factor that is often overlooked in construction of a new receiver. The wide base-

turns in the second section.  With a pen knife board of the ““Lab” Receiver enables all the apparatus to be placed to best advantage. Note the
cut the celluloid form at the cighth turn and called filament wiring which runs right around the base board to the switch and rheostat
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front approximately in line with the 500,000-
ohm volume control on the panel.

At this point the base board assembly may be
laid aside and further work on the panel con-
tinued.

First examine the Marco dials; two types are
available on the market. The new style is
recognized by the fact that the lamp receptacle
holding the pilot light is completely isolated
from the metal frame of the dial whereas, in the
old style, one side of the lamp receptacle was
connected to the frame. The new style dials
can be used without any alterations, but it will
be necessary to change slightly the construction
if the old dials have been purchased.

In this latter instance, it is necessary to cut
away the upper part of the frame supporting
the dial light, removing a 3%-inch section. By
means of a small piece of fibre, rubber, or other
insulating material, these two parts are joined
together again. The insulating strip insures
against short circuits, etc., and, in the circuit
employed, prevents blown out tubes. Detailed
sketches showing how these changes are made,
are contained in Fig. 10.

After the dials have been satisfactorily al-
tered, the condensers are mounted on them,
and the wholz assembly is mounted on the panel.
When this is completed, the panel may be fast-

THE TUNING CONTROLS

Are clearly shown in this side view of the R. B.

“Lab” Receiver. The two nearest tubes are the

r. f. and detector ones, and not the audio stages,
as one would be apt to suppose

A\

A

Black & Black
o |Bed | Yeliow |Yellow g Red |Maroon

o <L o LL o) $ <£ l o]

C- B+ B+ —B-.Ce 5
2% 135 Dot A+ A-,B-,C+B+90 C-4% Gnd. Amrw

e

FIG. 6

To the right a plan of the battery connections to
the binding post strip is given. A Belden cable
is employed for all but the C battery leads

C Battery
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FIG. 7

Here is given the circuit diagram of the four-tube Radio Broadcast “Lab” Recciver. Note that the progress of the incoming signals is from left to right,

and not vice versa, as is usually the case. The coil unit at the extreme left, between the terminal numerals 44-46 is 2 Samson type O audio output

impedance coil designed to protect the windings of the loud speaker. Its impedance is variable in two steps which approximately match exist-
ing types of loud speakers
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Cam-~ 1 THE CORRECT TUBES TO USE

Cam Bush’g Screw---
Switch Blade™

. Switch
° Shaft
Switch

Shaft Hub

HREE 201-A tubes may be used in the first

three sockets and a 171 tube in the last
audio socket. At 135 volts of B battery, this
latter tube requires about 27 volts of C bat-
tery.

Now pull out the filament switch. This
should light all the tubes. Turn the regenera-
tion condenser so that its movable plates are
completely meshed with the stationary plates.
Then, with the aid of the tuning chart shown
in Fig. 1, set the right-hand dial at an ap-
proximate setting for the station it is desired
to receive, and slowly turn the knob of the
detector condenser, swinging it a few degrees
above and below the number on the other con-
denser. [f the station is broadcasting, a regen-
eration squeal will be heard in the phones or
loud speaker. Back off the regeneration con-
denser setting to diminish the squeal. Then
slowly rotate the antenna tuning condenser.
1f the squeal changes in pitch, the neutralizing
condenser should be adjusted until there is no
such variation of the squeal pitch. The set is
then properly neutralized and may be operated
like any other receiver that employs the squeal

446 F.H.Machine Screws,i:ij? j
'

343 Section Removed

Rl

N
[fz=

Dial Control --41-
Hub FI

Main Shaft

D B el L |

|
l
|
l
|
|
!

FIG. 9

There are two forms of the Marco illuminated dial on the market. 1f you have obtained any but the
latest models, a slight alteration will have to be made. This alteration, which involves the removal
of a section of the frame, is explained elsewhere, and is clearly shown in the above diagram
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[ % ! For the base board it is essential that good wood be employed,

thus obviating any possibility of warping. The base board of

the “Lab” Receiver is exceptionally wide, and cleats are em-

ployed to strengthen it. The base board supports the front

panel rather than the front panel supporting the base board,
which is generally the case

; K |
e Ak A kx
CLAMP FOR 2215 VOLT C BATTERY CLAMP FOR 4 % VOLT TBATTERY
FIG. 10

ened to the base board by means of
the brackets, details of which are
shown in Fig. 10.

To complete the wiring of the

method of tuning. The fact that
a squeal can be heard in the loud
speaker does not necessarily mean
that other neighboring receivers

receiver the units on the panel are
wired to their correct points on the
base board.

By means of a five-wire fused
Belden battery cable, the batteries,
with the exception of the two C
batteries, may be connected to their
respective binding posts. The five
wires of the Belden cable are colored
as follows; red, maroon, yellow,
black with red tracer, and black with
yellow tracer. These wires are con-
nected to the binding post terminal
strip as shown in Fig. 6. The C
batteries, since they are contained
inside the receiver cabinet, are con-
nected directly to their respective
binding posts, as is also shown in
the same diagram.

Rap1o Broapcast Photograph
INSPECTING THE JOB

Right to left, are Willis IK. Wing. editor, Keith Henney, Director of the

Laboratory, and Howard E. Rhodes of the Technical Stafi.

Mr. Henney

is pointing to the cabled leads which are distributed along the rear and

www.americanradiohi

side of the base board

will also pick up this squeal—pro-
viding that first you have satisfied
yourself as to the proper neutra-
lization of the receiver. This en-
ables you to turn up the regenera-
tion control and then vary the tun-
ing of the detector condenser until
the carrier wave of a station is
picked up.

Now, from this point onwards, it
is only a matter of bringing the
antenna condenser setting up to the
point where the loudest squeal re-
sults and then backing off the re-
generation control until the squeal
is eliminated. In its place ought
to be the music, or speech from the
broadcasting station to which the
set is tuned.



www.americanradiohistory.com

&

The Listeners Point of Vtew
Conducted by - John Wallace

Who and Where the Infants Really Are In Radio

HENEVER we begin to feel toomorbid

about the headway—or non-headway

—that radio is making we are cheered
up considerably by a happy thought which we
shall make haste to share with you.

We are thoroughly sick of the phrase “in its
infancy.” For the last twenty years the movie
industry has been assuring us that it is “in its
infancy.” So frequently and loudly has this
phrase been repeated that it begins to take on
the air of a boast rather than a well warranted
apology. And, as you well know, the phrase is
being constantly applied to radio with the same
double entendre. So we shall not make ourself
an accomplice in the crime by here repeating it
ourself—even though it would fit in very nicely.

Instead, we shall say that the men behind the
scenes, the entreprenenrs of radio, are in their
infancy. We do not mean this facetiously but
literally. Perhaps it isn’t true! If so our pet
spark of hope goes a glimmering. But ouroccas-
ional ventures behind the scenes have disclosed
that the usual radio personnel is made up of
young men. Generalizing from the few studios
we have visited, we guess that the same con-
ditions obtain at the rest of the stations.

Nor is it surprising that radio should
be manned principally by youths. The
business “broke” all of a sudden. In
its humble beginnings there was no hint
of the prosperity it was to achieve. To
enter the “radio game’’ was an out and
out gamble; and a gamble is not entered
into too recklessly by a middle aged, or
past middle age, man. Moreover, on the
technical side, there were a hundred boys
interested in the mechanics of the new
invention to the one adult that was sim-
ilarly engaged in experiment.

The consequence was that back in the
early twenties, opportunity-seeking young
business men and just-out-of-college boys
made a rush to enter the broadcasting
profession, and succeeded pretty well in
filling up all available seats. And now
the older man, the conservative who
hesitated to jump at such a long chance,
must stick to his banking business or the
Governorship, for there’s no room for him.

Possibly you have yourself at some
time become interested in the resonant,
deep and mature voice of some favored
announcer. You have pictured him as
a kindly, grayed old man with dignified
side whiskers. Chance, let us say, brings
you to his radio studio. Curiously you
ask to have him pointed out. Lo and
behold! you are shown a sleek haired
youth in twenty-six inch trou’.

I

station. Mr. g
Brunswick studio of station wBz, in Boston.
to radio, Mr. Redmond was on the concert stage.

Or mayhap you have read in the public prints
the comments of Manager Bloopus of WHEW on
current radio events and marveled at the pa-
ternal sageness of his pronunciamentos; only to
have some disillusioning friend point him out in
an ice cream parlor perched boyishly on a high
stool guzzling a double choc’lit sunda with nuts.

Yes, radio as we find it at present is in the
hands of the youth of the country: it is a boy’s
profession. We state this in no spirit of derision
but as, we believe, a fact. Far be it from us to
hold against the purveyors of radio entertain-
ment their youth. Perhaps we are in a glass
house! On the contrary, we think that this
factor was in a measure responsible for the wim
and wigor of radio’s get-away. And supposing
radio were operated by a bunch of gray beards;
would we be any better off? The answer is no.

For they wouldn’t be any better equipped to
manage a radio station for having spent forty
years in the dry goods business or operating a
newspaper. At the time radio came into being
no one was any better fitted by previous experi-
ence to enter its ranks than anyone else. For
radio was, and is, different than any previously

-

AIDAN REDMOND, OF WBZ

A new addition to the announcing staff of the Springfield
Redmond officiates usually from the Hotel
Before he came
He is a

native of Cambridge, Massachusetts
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existing sort of ““art” or industry. By way of
exception, people in the theatrical business had
some sort of qualification for the new trade, but
not much. Also, the impressarios of the musical
world were specially fitted, but unfortunately for
us listeners, but few of them abandoned their
concert halls and lyceums for the radio studios.

And now to sound the cheerful note which we
promised in the opening paragraph of this dis-
sertation. When things look blackest we are
consoled by this reassuring thought: what of
ten, twenty years from now?

Ah, there you have it—the secret of our inera-
dicable smile! We, the listeners, will be being
served by a flock of veterans. The present staff
of each and every radio station, barring assassin-
ations, and acts of God, will still be in existence,
in fofo. We cannot help but believe that this
accumulation of experience will mean much.
An analogous condition exists in the automobile
business to-day. It is the boast of several large
concerns that they have almost the identical or-
ganization with which they started twenty-odd
years ago. Such an organization necessarily
becomes closely knit and highly efficient.

Ten or twenty years diligently devoted
to an endeavor to discover ‘“‘what the
public wants” should certainly result in
some light being cast upon that elusive
riddle. The making up of the programs
and the doling out of them should by
that time be reduced to a formula. The
demands of the public will doubtless
vary slightly from time to time, but once
having determined the general trend of
its likings it will be easy to introduce
these gradual variations.

Take, for instance, the announcer. Ten
or twenty years of announcing (if any of
them stick it out that long) should com-
pletely exhaust the jests of any announcer
and make him a mechanical ““ announcing
machine”’—which is just what we would
have him. In the course of that time he
should have experienced almost every
conceivable situation, from conniption
fits on the part of the tenor soloist to
an explosion in the studio. (And the
announcer, lest we fail to give him credit,
has plenty of exacting situations to
handle.) So in 1936 we may expect him
to smooth over any mishap gracefully,
and to deliver himself of his routine
labors in a very minimum of words.

Of course there is the danger of an
inbred organization going stale. But
there will inevitably be some changes,
some new blood entering the broadcast-
ing profession. And all the while there
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THE PENNSYLVANIA RAILROAD ‘‘HOUR’ ARTISTS
Who are regularly heard through wjz, way, and wrc on Tuesday evenings from eight to nine p. M,

Eastern Standard Time.

The photograph forming this illustration was made in the studio of wjz.

At the extreme left is Eddie Smalle, piano; next, a quartette: Franklyn Bauer, tenor; Elliott Shaw,

baritone; Lewis James, tenor; Wilfred Glenn, bass.

Following the quartette is Norman Brokenshire,

erstwhile announcer of wjz, holding the cord of the locomotive bell used to give a realistic touch

to the programs.

‘ The others in order are, Frank Banta, pianist; Andy Senella, saxophone and
guitar; Sam Horman, xylophone; Alvin Simonds. porter at the wjz studio.

He adds realism by

blowing on the railroad whistle as occasion requires

will be that nucleus of experienced veterans—
the boys of today—serving as a stabilizing in-
fluence. On the whole the outlook is a happy
one!

“Merchants of Glory”

theme, there is one group of individuals

connected with the radio business whom
we fervently wish would grow up in a hurry,
and they are the publicity men. Now you as a
listener have little or nothing to do with the
publicity men so there’s really no reason why we
should air our complaints to you. But we, so
much the worse, are exposed to them, or rather
their products, daily—and it occasions us great
ire.

Perhaps you would be interested in being taken
behind the scenes and informed as to their deadly
activities. Every radio station maintains a
publicity man, or if it is big enough, a staff
of publicity men, to see that its name is kept
prominent in the newspapers—a perfectly legiti-
mate job and not an offensive one if it is done
properly. These publicity men set their agile
wits to working and send forth about once a
week an envelope full of mimeographed drivel,
tooting the horn of the station they represent.
This parcel of printed matter, together with
advance programs, is sent to radio editors
throughout the country. It’s brought to our
desk in baskets

And if ever you think that the standards of
any particular department of radio are low, rest
assured that they arc nowhere near the rock
bottom attained by the radio publicity staffs.
Some of these propagandists may be adults, but
their prose endeavors certainly read like the
work of a backward school-boy. This is no
reflection on the profession of publicity as a
whole. In the ranks of the publicists are num-
bered some of the most able journalists in the
country. In fact if you run across an especically
readable and well written “story”’ in a newspaper

e I “O INTRODUCE a variation on the above

you may eight times out of ten discover that a
good publicity man is behind it.

Radio has simply been unfortunate in not
having lured into its camp able and experienced
publicity men. The puerility of efforts in this
line is borne witness to by an inspection of any
newspaper radio section. We find therein
column after column of stories containing no
whit of interesting information but only a series
of wild hurrahs for this or that station and a
pack of obviously manufactured yarns.

We could quote you several yards of silly
statements that have crossed our desk during the
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last month, but fortunately for you we have al-
ready emptied our waste basket. We have at
hand just one specimen. The publicity man has
been touting his station for its high-brow offer-
ings and concludes his article with the remark:

In radio, the child gets a basic training in the
better type of music, an acquaintance with the
outstanding musicians and operas of the nation.
Little children to-day recognize selections from
Brahms, Wagner, Beethoven, and others equally
popular in musical circles, without trouble. (lta-
lics ours)

No event in the studio is too personal, insignifi-
cant, or utterly uninteresting for the publicity
man to devote several hundred words to it. 1f
the second cousin of the great aunt of one of the
station’s artists gives birth to a boy we are
promptly informed of its weight, color of eyes,
and early remarks.

There are exceptions, of course. Among the
five hundred or so stations in the country there
are at least ten that send out fair publicity ma-
terial. And among these ten there are three
stations whose publicity is as excellent as could
be asked—that is: it is not “publicity”’ but
news, news with thought, research, and painstak~
ing writing behind it.

As for the rest of the publicity men, ten or
twenty years of experience (if they stick that
long—some of them ought to be fired at once)
should result in a marked improvement in their
output. We may even come to look forward to
our daily publicity muil. Perhaps in thirty
years it will be considered Literature!

Men vs. Women as Announcers

NE of our predecessors in this department

O threshed out this matter pretty well; but

further light has been cast upon the sub-

ject by a questionnaire conducted by wjz. A

canvass of 5000 listeners resulted in a vote of

100 to 1 in favor of men as announcers. Says

Charles B. Popenoe, manager of wjz, anent this
vote:

Our previous experience had indicated that
listeners preferred men as announcers, but we

LRGN

some of the main stations.

WJZ, WGY

Ocroser 16, Princeton-Navy, at Princeton.
Ocroser 23rd, Yale-Brown, at New Haven.
OcroBer 30, Navy-University of Michigan, at
Baltimore.
Novemzer 6th, Harvard-Princeton, at Cambridge.
Novemeer 13th, Yale-Princeton, at Princeton.
Novemser 20th, Harvard-Yale, at New Haven.
Novemser 25th, Pennsylvanta-Cornell, at Phila-
delphia.

E WEAF

: AND CHAIN STATIONS

Ocroser 16th, Dartmouth-Yale, at New Haven.
Ocroser 23rd, Chicago-Pennsylvania, at Phila-
delphia.
Ocroser 3joth, Army-Yale, at New Haven.
Novewmser 6th, Princeton-Harvard, at Cambridge.
Novemser 13th, Yale-Princeton, at Princeton.
¢ Novemser 20th, Harvard-Yale, at New Haven.
Novemser 25th, Cornell-Pennsylvania, at Phila-
delphia.

WBZ

Ocroner 16th, Dartmouth-Yale, at New Haven.
Ocroser 23rd, Harvard-Dartmouth, at Harvard.
Ocroser 30th, Yale-Army at New Haven.

Yo

Probable Football Broadcasts This Season

Here is a tentative list of scheduled football games to be broadcast during the 1926 season from
It is not improbable that additions and corrections will be made to thus
list, but such will of course be announced by the stations concerned.

Novemeer 6th, Harvard-Princeton, at Harvard.

Novemzer 13th, Harvard-Brown, at Harvard.

Novemzer 20th, Yale-Harvard, at New Haven.

Novemser 27th, Holy Cross-Boston College at
Boston.

WCCO

Ocroser 16th, Michigan-Minnesota, at Ann
Arbor.

Ocroser 23rd, Wabash-Minnesota, at Minne-
apolis.

QOcroser 3joth, Wisconsin-Minnesota, at Madi-
SOM.

Novemser 6th, lowa-Minnesota, at Iowa City.

Novemser 13th, Butler-Minnesota, at Minneapo-

Lis.
Novemser 20th, Michigan-Minnesota, at Minne-
apolis.
WW]
Ocroser 16th, Minnesota-Michigan, at Ann
Arbor.
Ocroser 23rd, lllinois-Michigan, at Ann Arbor.

Novemser 6th, Wisconsin-Michigan, at Ann
Arbor.

WWWw.americanradiohistorv.com
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were surprised to find that the preference was so
overwhelming.

1t is difficult to say why the public should be
so unanimous about it. One reason may be
that most receiving sets do not reproduce per-
fectly the higher notes. A man’s voice “‘takes”
better. 1t has more volume. Then, announcers
cover sporting events, shows, concerts, operas
and big public meetings. Men are naturally bet-
ter fitted for the average assignment of the broad-
cast announcer.

Another reason may be that women prefer to
hear the voice of a man. If that is true you
would expect the converse to be the case. But
the vote does not indicate that men prefer to hear
women announcers.

Many soprano voices reproduce perfectly.
There is no preference for the man over the
woman in singing. There is no doubt of the
radio popularity of women artists, but they are
certainly not in demand as announcers.

But perhaps the best reason suggested for the
unpopularity of the woman’s voice over the radio
is that it usually has too much personality. A
voice that is highly individual and full of char-
acter is aggravating to the audience that cannot
see the face and expression which go with the
voice.

We resent a voice that is too intimate on short
acquaintance, and the woman announcer has
difficulty in repressing her enthusiasm and in
maintaining the necessary reserve and objectiv-
ity. The bane of the radio voice is a certain
patronizing quality which gives the effect of a
teacher talking to children or of Columbus in-
structing the Indians. 1t is difficult for women
to avcid the patronizing note in their effort to
speak effectively over the radio.

The struggle to avoid being too patronizing or

intimate results in the opposite vice of monoton-
silence.”

ous colorless delivery, like that of a dead man
talking a dead language. Only male announcers.
and only a few of them, have been able to strike
the right key, equally remote from the majesty
of Hamlet’s father’s ghost and the sweetness of
a night club hostess.

Poetry Dept.

YOURS truly reprints a parody contribated

to a Chicago colyum—not so much because
he thinks it is very droll—but because of the
remarkable fact that even his change in words
hasn’t succeeded in obliterating the musical
beauty of the original.

The Listener’s Silent Night
(With apologies to Walter De La Mare.)

“Is there anybody there?’” said the Listener
Tuning-in the right hand dial

While his left hand twisted the other

By fractional hair’s breadths the while;

And a squawk flew up out of the speaker
Over the Listener’s head

And he moved the right hand dial another inch,
“Is there anybody there?”” he said.

But no jazz band rewarded the Listener;

No voice boomed forth in reply

From the far, great, and open spaces;
“You're listening to KF1.”

Only a host of phantom noises,

That dwelt in the ether then,

Taunted in cacophonous chorus

That voice from the world of men;

Cackled in a key coarse and strident

And uniting in shrill caterwaul

Mocked in a mad mélange of moaning

The lonely Listener’s call.

They heard his step upon the window sill
And the sound of flesh on stone.

They use the aerial for a clothes line
Now that he is gone.

A Radio Play That Might Have
Been

PLAYWRIGHT acquaintance of ours

A some time ago showed us a melodramatic
little one act-er, in the manner of the

Grand Guignol, that ran something as follows:
The curtain rises disclosing a barren, snow
covered waste in a remote part of northern
Canada. A single, gaunt piece of timber toward
back stage is the only object that breaks the
monotonous expanse of cold whiteness. In the
distant sky a sickly, greenish aurora borealis
flickers weirdly. Then there staggers into the
scene a lone man, tugging weakly on a pair of
long traces. Behind him a gaunt husky shares
the pull. A row of empty harnesses show that
the other dogs have succumbed. Hardly is the
sledge drawn into view when the man falls ex-
hausted. A shrouded form on the sledge dis-
closes itself as the body of his traveling mate.

The survivor struggles to his feet and attempts
to carry on, but he is too weak. He talks
brokenly to the dog, revealing the situation; he
and his companion had undertaken the dangerous
task of rushing medical supplies to a remote trad-
ing post which was in the grip of an epidemic.
They became lost; their supplies gave out. One
by one the dogs were killed and fed to the re-
maining ones. Then his companion had died.
He tries to keep awake, knowing that sleep will
mean death. He munches a biscuit, the last of
the food. Then he has an idea. He goes to the
trailer sledge and, removing several blankets,
discloses a radio set equipped with a small loud
speaker. With numbed fingers he adjusts the
dials, in hope that it will bear him ‘“company”’
and help him to withstand the ‘“terrible white
The audience then hears (from an
off-stage phonograph) snatches of music and
singing and talking and laughter. And now for
the melodrama! The survivor, instead of being
heartened by these voices from civilization, is
made all the more conscious of his hopeless isola-
tion. He gibbers to himself and laughs hysteric-
ally. Gradually we perceive that he is losing his
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mind. As he listens, his frenzy relentlessly
heightens until he is completely insane. His
blind fury is directed at the receiving set. He
looks about for a weapon and commences tugging
at a piece of timber half frozen in the ice. As,
with feverish energy, he pries it loose, the audi-
ence (but not the man) hears announcement
from the loud speaker that the trail of the lost
expedition has been picked up by a rescue party
and they should ‘““keep up hope as help would
overtake them at any hour.” But the maniac
had not heard; with a final burst of superhuman
strength he brings the huge timber crashing down
on the receiving set and falls unconscious into the
snow. Curtain. (And spirits of ammonia.)

which has nothing to do with the follow-
ing true happening except that the scene of both
is laid in Canada.
You may recall that wez was broadcasting
nightly during the early weeks of last November
a “life and death” message as follows:

The following message is for Hudson Bay
Company at Chesterfield Inlet, Repulse Bay and
Wager Inlet:

The company’s relief ship failed to reach
Southampton Island this season. Consequently
that post is insufficiently supplied with provisions.
If Chesterfield Inlet or Wager Inlet receives this
message, rush special ccurier to Repulse Bay
and have forwarded from there to Southampton
two sled loads of staple food. advising South-
ampton to draw on Repulse Bay where stocks
are plentiful for further requirements. Should
Repulse Bay receive this message, act on it at
once without waiting to hear from Chesterfield
Inlet or Wager Inlet.

Though that was almost a year ago, word has
only recently been received from lonely South-
ampton lIsland, at the extreme northern end of
Hudson’s Bay, that the messages were successful.
Another trading post in the Arctic regions,
hundreds of miles away, picked up the call and
rushed by dog-sled to the Hudson Bay Company
post on Southampton lIsland the food that en-
abled the hunters and trappers to live through
the winter.

A MILWAUKEE PROGRAM FEATURE, HEARD THROUGH WHAD

George Devine’s Orchestra who, in addition to their radio ““appearances,”
are feature performers in many theatres in and around Milwaukee
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Practically two years had elapsed since anyone
had gone in or come out of the Southampton
Island post. As this isolated point is not equip-
ped with a radio set, the men stationed there had
no idea as to what had become of the supply ship
and they were in complete ignorance that the
other posts some miles south had been rationed.
Chesterfield Inlet chanced to be listening-in
when the appeal was broadcast and Brother
Pigeon of the Oblate Fathers took down the
message.

The Oblate Order labors among the scattered
peoples of northern Canada and ordinarily these
missionaries have few contacts with more ad-
vanced civilization, and such contacts are separ-
ated by long intervals of time. From this same
Brother Pigeon, cNro has received a
letter, which tells vividly how much radio
means to these isolated people:

. . . Let me tell you now a few
words about radio. A charitable person
gave us a receiving apparatus so that we
can better enjoy our dreadful solitude in
these ice deserts. We heartily thank
that person who so generously furnished
the missionaries with a little bit of the
joys of the civilized world. Here are a
few results from the radio apparatus. We
heard many a time Ottawa and Montreal.
What a joy for us all in hearing of our
homes. We knew the results of the last
Federal elections as soon as you did your-
self. Wealso gathered a message sent to
the Hudson Bay Company asking for help
for the Eskimos living in Southampton
Island who were threatened by a famine
because the boat could not reach them
with food last summer.

Could we have a few items of news
from your locality we would indeed be
pleased if you would broadcast them.
Since we can pick up your station it is a
delightful pleasure to hear ‘‘voices from
home.”

Good News for the Winter
Season

’ I “HE pooh-poohers of radio, of whom
there are still plenty, should have
excellent cause to reconsider their

poohs when they learn (if they learn!)

that radio listeners are to have a special
symphony season of their own offered by
no less an organization than the New

York Symphony Orchestra under the

direction of Walter Damrosch.

For if the engineers do a good job of
microphone placing and transmitting and
the listener has a first rate receiving set
the concerts should be very nearly as good
as if they were heard in an auditorium.
(Providing also that the music is selected
with regard to its adaptation to repro-
duction.) And there will be the added
advantage that the radio audience will
not be obliged to see the orchestra—which
same seeing is more of a detriment to full
enjoyment of music than otherwise.

The Fansteel Products Company, manufacturer
of Balkite Radio Power Units, is the sponsor of
the series. The concerts will be given every Sat-
urday night at g:00 r. M. Eastern Standard time,
over weAF, New York; weEl, Boston; wGr, Buf-
falo; we1, Philadelphia; wcag, Pittsburgh; wsai,
Cincinnati; wram, Cleveland; wwj, Detroit; woN,
Chicago; wcco, Minneapolis-St. Paul; ksp, St.
Louis; wpaFr, Kansas City, and woc, Davenport.

While Mr. Damrosch and his orchestra have
been on the air before, this is the first time that
any attempt has been made to broadcast a regu-
lar series of symphony concerts.

RADIO BROADCAST

The first concert (October 23rd) will be a full
symphony program by Mr. Damrosch and the
orchestra. Thereafter the concerts will be ar-
ranged as far as possible in pairs. Each sym-
phony program will be preceded by a piano re-
cital by Mr. Damrosch alone. In these recitals
he will discuss, explain and play important parts
of the programs of the following week. By this
method it is expected that the programs can be
made not only of the greatest entertainment
value, but be made to constitute a liberal edu-
cation in music as well.

Mr. Damrosch is too well known to require
comment. [t is not surprising that he should be

the pioneer in symphonic broadcasting, for he
was one of the pioneer orchestra leaders in the

WILLIAM N. STRADTMAN, AT WLW

Mr. Stradtman is the physical director of the Cincinnati
Y. M. C. A. For the past two years he has been broadcasting
morning exercises at 7:30 through wiLw.
gets up in time to play the necessary piano accompaniment

for him each morning

country. Perhaps no other person has done as
much as he in the development of music in
America. He grew up with American music,
and to many his name is synonymous with its
growth.

While Mr. Damrosch is now enthusiastic
about th9 prospects of broadcasting regularly,
this has not always been so. The following
story is told about him. He had been ap-
proached on several occasions on the subject of
going on the air. FHe was very skeptical and not
at all interested, fearing that orchestral music
could not be broadcast with any accuracy. He
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was afraid it would be distorted beyond recog-
nition, and for a long time refused to consider
the proposal. Finally, however, there came an
evening when one of the large Eastern symphon-
ies was broadcasting. A member of his family
had a radio set put in the room next to Mr.
Damrosch’s library where he was working.
When the concert began the set was tuned-in.
For some time Mr. Damrosch paid no attention
to it. Then he came into the room to listen.
For some time he sat without comment. But
after a few minutes the attempt to sit idly by
while an orchestra was playing proved entirely
too much for him. He got up, took his position
in front of the receiver, and proceeded to conduct
for the remainder of the entire concert exactly as
if he had had the orchestra before him.
When it was over he was as spent as
by an hour’s work on the stage. He
was asked whether he thought the music
well reproduced, and he was forced to
admit that he hadn’t noticed, so it must
have been well done. From that point
his only objection to broadcasting was
removed. )

o

Broadcast Miscellany

R. E. M. TINGLEY, Chicago,
Illinois, offers the following in-

formation in a letter:

As a bit of radio history, wor, of New-
ark, New Jersey, first started to broadcast
the time by voice on March 22, 1922.
Can any other station claim an earlier
date?

It had occurred to me that as the cor-
rect time is always new and is always
news, especially in the country districts,
that it would be particularly suitable for
a radio item. | accordingly wrote to
KDKA, wjz, and the Madison, Wisconsin,
station asking that they state the time
once or twice during each period they
were on the air. The idea did not get
across, as KDKA replied that their time
service from Arlington was satisfactory
and the other stations did not answer.

Finally | made a personal call at wor
and their manager and his assistant im-
mediately appreciated the value of the
idea and they promised to put it into
practice at once.

That same afternoon 1 heard by the
voice of their young lady announcer “the
correct Eastern Standard time is now 4:16
». M., WOR signing off.”

In the good old days, all one had to do
was to inquire of the telephone operator,
then known as ‘““Central,” “time please?”’
Since that service haslong been done away
with, the radio check-up on the time is an
occasional convenience. The trouble is
that you generally have to wait for a sta-
tion to sign off to glean this information.
Some one station in each center might
make it a point to announcé the correct time on
every even hour. \We don’t mean that it should
interrupt its program to pipe out with “it is now
exactly three . M.” but it could make use of the
announcer’s interval that nearest approximated
the even hour, even though it were a few minutes
earlier of later. But let the studio clock be
correct itself! Graham McNamee must have
made many a commuter miss his favorite train
when, one day last summer, he signed WeaF off
at “10:08 Eastern Daylight Time’’ when it was
actually 10:22 in the evening. The catastrophe
occurred, he later explained, because in taking
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his watch from his pocket he turned the stem
wind, which was loose, back several minutes.

MONG the radio programs we receive regu-
larly is that of the Compagnie Frangaise de
Radiophonie, Paris. (The printed program we
mean!) Just by way of giving this department
a ritzy and cosmopolitan air, here’s a typical
evening program:

3321 EMISSION

Résultats des courses—cours des cafés
du Hivre—cours des Matiéres
grasses — cours des farines — des
blés de Chicago — cours des sucres —
des laines — des cuivres — cours de
cléture des cotons de New York —
Informations Havas — cours des
caout - choucs — du plomb.

20 H. 30—Radio concert de Gala, organisé par
les Grands Magasins Du Printemps.

20 H.

The 20:30 o’clock concert is an indirect adver-
tising offering and is sponsored by different
organizations on each successive night—such
as department stores, theatres, manufacturers,
newspapers, magazines, etc.

CAP having discontinued broadcasting,

WRC is now operating at full time on the
wavelength it formerly shared with the other
Washington station. Wire lines now connect
wRc with both wear and wjz, in New York,
and its programs are arranged with features from
both of the Metropolitan stations, together with
musical and educational events of the Capital.

N INTERESTING feature of the fall and

winter schedule of wsaL will be a series of
American Composer programs. The programs
will not all beorchestral, but will more frequently
feature a solo instrument. Frederick R. Huber,
director of the station, aims to enlist the aid of
the composer whose work is to be featured, re-
questing him to supervise the program and to
perform certain of his favorite compositions on
his own chosen instrument. Among those in
the front rank of American musical achievement
to whom invitations will be extended are:
Charles W. Cadman, Deems Taylor, Henry
Hadley, Walter A. Kramer, John Alden Carpen-
ter, and Rudolf Friml.

FACTORS contributing to successful radio

broadcasts are outlined in a newly published
list of microphone instructions now being dis-
tributed to singers, speakers, and piano accom-
panists at KoA.

Programs start on the minute.

Coughing, sneezing, clearing the throat,
scraping the feet and other disturbances in the
studios are annoying to listeners. The micro-
phone is so sensitive that the slightest commotion
may be transmitted to the unseen audience.
Therefore, when the announcer calls, ‘quiet
everybody!” kindly comply.

Do not begin singing or playing until the an-
nouncer gives the signal.

Unless you have memorized your music, be
prepared with an extra copy, as you do not stand
near the piano when singing.

Do not be perturbed if the announcer motions

for you to move nearer the microphone or with-
draw, while singing.
_ Very loud,singing or playing is objectionable as
it detracts from successful broadcasting, often
producing a shattered effect. The best choral
effects are obtained when each person sings in a
subdued manner.

To pianists: Too much loud pedal spoils the
rendition. The top of the piano should be left
down as the best broadcasting is accomplished
when the instrument is closed.

TOM McNAMARA, former gridiron star,

coach, and sports writer is again broad-
casting a course of radio football instruction at
koA, Denver—which must mean that last year’s
series attracted enough interest to justify the
continuance. Lessons are broadcast every
Monday, Wednesday, and Friday evening at
8:15 o’clock, mountain standard time, and are
intended for college and high school players,
parents, beginners and athletic instructors.
McNamara is head coach of Regis college at
Denver.

BAL has added to its features a dance

orchestra which is being heard on Mon-
day and Thursday nights, and which, in keep-
ing with wsaL’'s policies, is of the slightly
high-brow variety. John 1. Lederer, its con-
ductor, has some original views on dance music
and stoutly maintains that such does not have
to be jazzy to be alluring and rhythmic.

“This idea that a lot of noise is necessary to
get pep and snap into dance music is a false
conception,” he says. ‘““The most alluring dance
music in the world can be soft and snappy, full of
rhythm and syncopation, and yet without any
undue noise. [ know | get the best results by
using the best of the popular dance music, especi-
ally those wonderfully syncopated selections
from the leading musical comedies. In fact,
dance music of this sort | have found to be much
more generally liked than the sort that shrieks
and wails. Rhythm and syncopation do not
necessarily have to be combined with mere noise;
in fact, they are far more likely to be found in
music that is quietly tuneful and melodious than
in any other sort of music.”

Mr. Lederer also decries the idea of taking the
old masters and arranging their compositions to
the popular idea of dance music.

“l1 think it’s a desecration to take the lovely
music of, say, ‘Faust,” and produce it in dance
form. One always connects that sort of music
with genius, and with so much dance music
being written, it seems almost sacrilegious to
rearrange the works of such writers for this
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purpose.”  With his last point we do not find
ourself in entire agreement. We admit it is an
abuse to lift a “classical’’ piece in its entirety
and simply butcher its time to make a dance
piece of it. But we see no great harm done in
lifting a theme or two from the classics and
bending them to the purposes of jazz. For
after all, these themes are as often as not public
property, and were originally ‘““stolen” from
some previous source by the classic composer.
What a jazz composer, and a master such as
Brahms, can ‘“say” with the same snatch of
tune, constitute two such entirely different
things that neither one can conceivably affect
the virtue of the other.

HE Hazeltine Corporation reports a profit

of $65,474 during the first half of 1926, after
deducting Federal taxes. The total dividend
per share for the current year now amounts to
one dollar.

Communications

Help! Help! Tell Us Which Is
Right? We Aim to Please!

Benton Harbor Rye, New York

Michigan. Sir:
Sir: 1 have just fin-
and why ished reading your

don’t you occasion-
ally write some-
thing we’d like to
read about? You
are making the de-
partment  deader
than a doornail and
you rarely if ever
express an opinion
anyone with com-
mon sense could
agree with.
BErRTRAM WEBER.

s i - o P 7

HOW THE BASTILE FALLS FOR THE RADIO

““Listeners Point of
View” and 1 just
want to tell you
how much | always
enjoy this always
interesting section
of  the Rabio
Broabpcast. It is
more interesting
and entertaining
with every issue.
N. M. CookEe

ST

e T Y e T T

A view in an English radio studio, the fall of the Bastile and some of the stirring events of the French
Revolution were reproduced. The quaint and curious devices shown here were responsible for the
successful illusion of the historic occasion
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NEW APPARATUS

New Equipment of the Radio Indus-
try Submitted to the Radio Broadcast
Laboratory for Test and Approval
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Rapto Broapcast Photographs

9

No. NAME OF APPARATUS MANUFACTURER Use OF PrODUCT PRICE REMARKS
1. Cabinet Loud Speaker | Artcraft, Inc. Sound reproducer for use with _ The sound producing device in this loud speaker is a
receiving sets. Miller unit having a long winding air column. This
2 horn is suitably housed in an artistic cabinet.
g2, Cone Loud Speaker Selector Company, Seattle, Wash- | Sound reproducer for use with | $30.00 | A cone loud speaking device of the completely free-
G ington. receiving sets. edge type. Artistically decorated.
3 Drum Loud Speaker Teletone Co. of America, 449 W. | Sound reproducer for use with | $32.50 | Completely constructed of a special wood which aids
42nd St., New York City. receiving sets. in amplitying the loud speaking properties of the
reproducing unit.
4. Binocular Tuning Coil | Benjamin Electric Company, 120— | A tuning inductance unit for use $2.50 | Because of the arrangement of the two halves of the
28 S. Sagamon Street, Chicago, | in receiving sets. coil in a binocular shape, the field set up by these
Illinois; also 247 W. 17th Street, coils in a receiving citcuit is self-confined, thus aid-
New York City. ing in preventing oscillations due to inter-coupling
effects.
5. Cardwell  Sub-Panel | Cardwell Company, 81 Prospect | Supports forssub-panel $0.75 | Nicxel-plated stamped brass frames which are
Brackets St. Brooklyn, New York. a pair | fastened to the rear of main panel to support shelves
or sub-panels.
6. Audio Choke Coil, Samson Electric Company, Can- | An audio frequency choke $3.00 | The Samson No. 3 choke coil serves the useful pur-
No. 3 ton, Massachusetts. pose of deliberately preventin%z the audio frequency
current in an audio amplifier from passing through
B batteries, where inter-coupling effects may be
produced. Instead, these audio currents niust
necessarily return to ground through the by-pass
. { condcnscrs provided for that purﬁose.
1 7. Na-ald Adapters Alden Mfg. Co, 52 Willow St. Tube Adapters | $0.75 to | For adapting old tubes to new sockets, etc.
§ Springficld, Massachusctts. $1.256
| 8. Rubber Socket Moulded Products Inc.,, 549 W. | Receptacle for vacuum tube. $0.60 | Entirely shock-proof because of the resilient prop-
. 52nd St., New York City. erties of thc socket, composed of soft rubber.
9. Dialite Carter Radio Co., 300 S. Racine | Illuminate dials of receiving scts. $1.75 | The Dialite may be added to any receiver. where it
| Avc., Chicago, Illinois. isdesired to illuminate the dial markings. The flash-
| light bulb with which it is furnished operatcs direct
| from a 6-volt source.
LD T EILL TR TG D LD TR DR T LI DO LI RIR LT BT DT I
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Rapto BroapcasT Photographs

13.

14.

15.

16.

17.

18.

NAME OF APPARATUS

MANUFACTURER

Use OF PropucCT

PRrICE

REMARKS

Horn Loud Speaker
(Burns)
Six-Tube Receiver

Cone Loud Speaker.
Loop

Horn Loud Speaker
(Wonderphone)

Pedestal Cone Baffle-
Board Loud Speaker

A Battery Eliminator

Cardwell Transmitting
Condenser

Jack Switch

American Electric Co., State
& 64th St., Chicago, Illinois.
Heath Radio & Electric Mfg.
Co., 206-10 First St., New-
ark, New Jersey.

Tower Mfg. Co., 98 Brook-
line Ave., Boston, Massa-
chusetts

W. 1. Thomas Company, 217
N. Desplaines St., Chicago,
Illinois.

Universal High Power Tel.
Co., Carlton and Eddy Sts.,
Seattle, Washington.

The Rola Co., 45th and Hollis
Streets, Oakland, California.

Davey Electric Corporation,
505 Court St., Brooklyn,
New York.

Cardwell Company, 81 Pros-
pect St., Brooklyn, New
York.

Carter Radio Co., 300 S.
Racine Ave., Chicago, Illi-
nois.

Sound reproducer for receiving
sets. .
Broadcast reception.

Sound reproducer for receiving
sets.

Signal pick-up device.
Sound reproducer for use with
receiving sets.

Sound reproducer for use with
receiving sets.

Replaces the usual 6-volt stor-
age battery as a source of
vacuum-tube filament supply.

A tuning device for short-wave
transmitters.

For ““making” and ‘“breaking”’
circuit in a receiver.

$10.00
$69.50

$ 9.50

$45.00
$47.50
$52.00

Variable
$7.00-$70.00

Fixed
$4.50-$15.00

$1.00 to
$1.60

A horn loud speaker employing a unit which may be

adjusted for maximum sensitivity.

A semi-wired receiver consisting of Heath units. It

is easily and simply connected together to form an

efficient 6-tube receiver employing 3 stages of Heath

resistance-coupled audio frequency amplification.

1ﬁ\n inexpensive cone loud speaker in the lower-price
eld.

A knock-down loop that may be assembled in a few

seconds. To facilitate *“pointing”” the loop, the

frame pivots on a swivel.

A typical horn loud speaker having a curved throat

and wide-flared moutﬁ?a

This high-quality reproducing unit is a combination
of cone and baffle-board speaker. It issubstantially
and handsomely constructed.

Combining the units of transformer, rectifier, and

filter, this A supply furnishes sufficient current to

operate up to ten tubes. May be obtained in
either 1}-ampere or 2-ampere sizes.

To resist possible breakdown due to high voltages,

the plates in this variable tuning condenser are

liberally spaced.

| This switch is of the panel mounting type.

S It may
be obtained in several models, each for a specific
circuit purpose.

M
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THE ATWATER KENT MODEL 20 COMPACT RECEIVER

Instructions are given in the article below which will enable the possessor of an Atwater-Kent Model 20 Receiver to make simple changes to improve

the audio channel.
those available a year or so ago.

Since the Model 20 first appeared, transformers for audio frequency amplification have appeared which are considerably better than
A resistance-coupled amplifier, a power amplifier, an output device—all these may easily be adapted to the Model 20

Modernizing the Atwater Kent Model 20

Receiver

Simple Instructions for the Revamping of This Popular Set to Bring It Up to
Date—Improving the Quality by Putting in New Transformers, a Resistance-
Coupled Amplifier, or Power Amplifier—How an Output Device Is Incorporated

URING recent years, a number of im-
D provements have been made in radio
receiving sets. Thus, while the out-
ward appearance of many of the new sets is not
greatly different from those sold two or three
years ago, the performance is materially better.
Perhaps the greatest advance has been made
in the direction of better tone quality. A piano
now really sounds like a piano; the low notes of
the cello and the high notes of the piccolo are
now heard just as well as the notes nearer the
center of the musical scale.

The improved tone quality, or audio charac-
teristics, of modern radio receiving sets is due to
improvements made in several of the small but
important component parts and accessories.
Very excellent speakers of the disc or cone type
are now on the market, as are also improved
audio transformers, impedances, and resistors
for high-quality audio amplifier construction;
output transformers and chokes for keeping
direct current out of the speaker; high-voltage
B supply units; and a number of new tubes. B
batteries have alsobeenimproved sothat notonly
are they more economical to use than formerly,
but, due to lower inherent resistance, they are
no longer as likely to cause audio frequency
howls and distortion.

It is quite a simple matter for any one, no
matter how inexperienced they may be in handl-
ing a screw driver and pair of pliers, to add some
or all. of these improved accessories to their
present receiver so as to bring its performance
up to the same high degree of excellence as
that of the neighbor’s new sct.

By JAMES MILLEN

In this and other articles to follow, data and
suggestions will be given on modernizing some
of the receivers that in the past have been most
popular. This, the first, is devoted to the At-
water Kent Model z0.

The two-stage tuned radio-frequency amplifier

600

§50

Approximate Curve
of Centre Dial Seltings
| for different Wavelengths —)
500 [ Atwater-Kent Model No. 20 Receiver

450 ‘
/
a0 |
350 —
; |
! |
300 — +

250 // / ——

2000

WAVELENGTH IN METERS

A

10 20 30 40 50 60 70 80
DIAL READING

FIG. 1

This is the tuning chart of the Atwater Kent

Model 20 Receiver. The recciver, as will be

noted, completely covers the broadcast wave-
length band

www.americanradiohistorv.com

in this receiver completely covers the present
broadcast band, as shown by the chart of ap-
proximate dial settings, plotted against wave-
length, Fig. 1, so we are able to confine our
attention to improving the audio amplifier, which
is located, together with the detector tube, on a
small bakelite shelf at the right-hand end of the
set. °

In order to secure better quality audio ampli-
fication from this Atwater Kent receiver, the
frequency characteristic of the audio amplifier
should be improved; a power tube, with proper
C voltage, should be installed in the last audio
stage; an output device should be wired in, and
one of the new cone speakers may be used.

By improving the frequency characteristics of
the amplifier, over amplification of some musical
notes and under amplification of others may be
avoided, and a natural, round, mellow tone
results. The proper use of a power tube will
prevent overloading, when the recciver is ad-
justed for normal volume. There are several
good reasons for using an output device, but, in
this instance, the main one is to prevent damage
to the speaker. As for using a good speaker, it
is obvious that no matter how gxcellently a
signal may be amplified, if it is sent into a poor
speaker, good quality cannot result.

There are four different ways in which the fre-
quency characteristic (or ability to reproduce
the entire musical scale with uniform clanty and
intensity) of the Atwater Kent receiver may be
improved. First, we may substitute two of the
new tvpe audio transformers for the transformers
supplied with the set.  Second, we may employ
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an external high quality power am-
plifier in place of the audio amplifier
in the set. Third, we may replace
the amplifier unit in the set with
an equally compact, but infinitely
better resistance-coupled amplifier.
Fourth, we may replace the ampli-
fier in the set with an impedance-
coupled one. All four types of
amplifiers will give most excellent
results, The first three will be
described here.

A TRANSFORMER-COUPLED AMPLIFIER

AS THE amplifier supplied with
the set is of the transformer-
coupled type, it is very simple to
replace the old type transformers
with a pair of the new high quality
audio transformers and to make pro-
vision for the use of a C battery.
The Atwater Kent receiver is not
equipped with a C battery. As the

+
a0
excellence of an improved amplifier = § O_I l Il | l l ‘ l
of this type will depend almost en-
tirely upon the transformers used, it Speaker or B
; Output Device

is important that good instruments,
such as Rauland Lyric, Amertran De
Luxe, Jefferson, or the new General
Radio 200 A be employed. There
are also several other suitable trans-
formers now on the market.

The first step is to remove the set
from the cabinet and then take out the six screws
that hold the two transformers to the shelf. Turn
the set over and cut the four wires, under the
shelf, that go to each of the transformers. Then
mount the two new audio transformers in the
places formerly occupied by the old transformers.

PLATE VOLTAGE

Tuse
135 150 180
CECO F ., . . 9 15 20
ux-112 .. . 9 9
ux-171 . . . 27 33 40

GRID BIAS VOLTAGES
This table gives approximate grid bias voltage
for three last-stage tubes. Values slightly dif-
ferent than those given may be tried until best
results are obtained

Three of the four wires cut from each of the
transformers should now be connected to the
corresponding terminals of the new instruments
by running them through small holes which have
been drilled through the brown bakelite shelf
near the different new transformer terminals.
It will be found necessary to solder extension
leads to the different wires in order to make them
reach the terminals of the new transformers
The connections of the cut wires are as follows:

Green wire goes to B terminal on trans-
former.

Yellow wire goes to Plate terminal on trans-
former.

Black wire goes to Grid terminal on trans-
former.

Red wire is not used.
to prevent short-circuit.

Cover end with tape

1t will be noticed that no connection has been
made to the terminal on each transformer marked
minus Fil. These terminals are to be used as
minus C binding posts, as the Atwater Kent re-
ceiver is not provided with C battery binding
posts. That on the first transformer should
connect to the negative 43-volt terminal of the

Don’t use’

+135

FIG. 2

Having substituted new transformers for those supplied in the re-
ceiver, we have a few battery changes to make.
should make clear the wiring to the A, B, and C batteries.

specified are naturally only approximate

grid bias supply, while that on the second trans-
former connects to the negative g-volt tap. We
are assuming that a 201-a tube is employed in the
first audio stage and a Ceco type F type tube in
the second (output) stage. The regular minus
A terminal serves the double duty of minus A
and +C binding post, as is evident in Fig. 2.

FIG. 3

The battery connections to the
Model 20, the resistance-coupled
amplifier having been added,
are as shown here. The out-
put device connections are also
given. If this latter is not
used, the loud speaker will be
connected directly to the P and
B posts. The underside of the
resistance amplifier panel is
shown in Fig. 4 on page s52.
The Amperite and fixed condens-
ers are mounted beneath this
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There are two good reasons for
using a C battery. One is economy
(a C battery greatly prolongs the life
of the B battery), and the other is
audio quality. Without proper C
veltages it is impossible to obtain
good audio quality, as discussed by
George Crom in his article starting
on page 745 of Rapio DBroaDcasT
for October, 1925.

We now have an amplifier which,
when used with a 201-a tubec in the
first stage (middle socket) and a
power tube, such as the Ceco F in
the last stage (end socket), and with
batteries connected as shown in
Fig. 2, will give exceedingly fine
results in connection with a good
loud speaker.

1t is well to remember that, within
certain limits of practicability, the
higher the B voltage used on the last
tube, the better, as high B voltages
permit the use of high C voltages,
which decrease the possibility of the
amplifier overloading on loud signals.

An accompanying table, on this
page, gives approximate B voltages
for any value of C voltage for sev-
different power tubes. The
Ux-171 tube requires very much less
B voltage for a given value of C volt-
age than anyof theothertubes. Thus,
when considerable volume is wanted, and high B
voltages (180 or so) are not available, the 171
is a good tube to use. The amplification con-
stant of the 171 is very much less, however, than
that of the Ceco type F, for example. Also,
while it is desirable to use an output device with
any power or semi-power tube in order to keep

Speaker I [

25y 1
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Rapio Broapcast Photograph
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FIG. 4

An under-the-panel view of the resistance-coupled amplifier which may be easily and advan-
tageously substituted for the supplied transformer-coupled one in the Model 20 Receiver

Rapio Broapcast Photograph
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in the shelf), and fasten the new socket in its
place. Connections are then made from the
terminals on the new socket to the screws that
hold the contacts of the old socket.

Another cure for mechanical oscillation is
found in wrapping around the detector tube a
piece of cloth.

USING A POWER AMPLIFIER

SOMEWHAT more elaborate and costly,

but yet perhaps one of the finest ways, es-
pecially where great volume with well-nigh per-
fect quality is desired, to improve the audio end
of the Model 20 Atwater Kent receiver, is to
construct a power amplifier, such as that de-
scribed by Arthur H. Lynch on page 224 of
Rapio Broapcast for July, 1926. As will be
remembered, this amplifier consists of one stage
of transformer- and one stage of resistance-
coupled amplification, with A and B power ob-
tained from the lamp socket.

To connect the power amplifier to the receiver
in place of the usual amplifier, it is merely
necessary to disconnect the 4 Det. B lead from
the binding post on the sheli of the Atwater Kent
receiver and fasten it to one of the input (marked
+B) posts of the power amplifier. The other
input post (marked P) of the power amplifier
is connected to the screw that holds the plate

This is the schematic diagram of the resistance-coupled audio amplifier and detector circuits.
i, stage in the receiver

shown in Fig 5.

The input connects to the output of the sccond r.
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the d. c. component of the plate current out of (7] 0-001 mtd
the speaker windings, it is essential to use such a iy B i @33 oy ’ 78 pralle Output
device with the ux-171, due to the high plate Q BU Q 9 '
current that it draws. The construction of an
output device is described in another part of this 1Ll eI
[ ) . . ORF. . al |
article. 1t is very desirable to use a B line 1ranstormerl1
supply device with sets using an ux-171 type Secondary g
tube in the last stage of the audio amplifier on ]
account of the large amount of current required e
by such a tube.
It quite frequently happens with sets using
cone speakers that a detector tube that is the
least bit microphonic will cause a howl to build
up in the loud speaker, due to mechanical os-
cillation. One of the best cures for such trouble
is to locate the loud speaker some distance from
the radio set, say on the opposite side of the
room. Such an arrangement is also of consider- 1st Audio 2nd. Audio
able aid to the person tu.ning the set as it gives %Ef’ <@ Hi‘fﬂb':u Hng:bheAu
him a very much better idea of just how the set  Fijaments P _ a
sounds to the others in the room who are not 0.5 1| Meg |=
standing right alongside of the loud speaker. T
Another solution for mechanical oscillation is :;tgub@ H 001 mfa
to install one of the spring suspension type of
tube sockets, such as the new Benjamin. To =
substitute another socket for the detector sockc?t - (? To Switen On‘ — ekt B fnars
in the set, remove the brass socket shell (it is (B:t't:ryg?de)ane (haostatsmea)ne (Right-%alr?d) PR
just held by two prongs extending through holes . (a::&g:ta)d on Panel
FIG. 5
©0.00025 Mfd. 0.01 MFd 0.01 Mfd. el The wiring diagram of the resistance-coupled
o__l| | ._I amplifier. The values for the condensers and
! = i resistances are also given here. Connections to
- 3 = ) (L the rest of the receiver (to the r. f. part) are
) 3 $w 3 ¥ > 2 = Output indicated
5 g ; == :v% = ’,..4 ['s) 74
3 ~ |3 3~ %9 £ S ‘
- = go 3~ prong of the detector tube socket on the sheli of
= h the Atwater Kent receiver (left-hand rear con-
o - tact of the leit-hand socket, looking irom iront of
set). The other connections to the receiver and
bt g power amplifier are made in the usual manner,
A the loud speaker being, of course, plugged into
T the jack on the ampllﬁer panel, and no tubes
being used in the last two sockets of the Atwater
3 l A KNent receiver.
A:,B- A-C+ c-3 c-9 B+70 B+135 A RESISTANCE-COUPLED AMPLIFIER
FIG. 0 ANY readers may prefer to substitute a

new audio amplifier unit of the resistance-
coupled type.  Such a unit is easily and inex-
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pensively constructed from standard parts
in a very short time. 1t may also be
quickly and easily substituted for the
regular Atwater Kent amplifier.

Figs. 3, 4, 5, 6, and 7 show the con-
struction, wiring diagram, and method
of installation of such a resistance-
coupled amplifier. Four tube sockets,
three double resistor mountings, a single
detector grid resistor mounting, and
binding posts are mounted on the top of
a 53" x 73”7 x 1% bakelite panel. On
the under side of this panel are mounted
an Amperite for controlling the filament
current of the power tube and the sev-
eral different fixed condensers, the ca-
pacities of which are shown in Figs. 5
and 6. Although four plain ux sockets
are shown in the model illustrated, it is
preferable to use one of the spring sus-
pended sockets for the detector tube.

To install the completed resistance-
coupled amplifier in place of the old,
proceed in the following manner:

First STeP: Cut and tag for indentification
the following leads: Detector grid lead, cut
at grid condenser. Plus A lead, cut at binding
post. Negative A lead, cut at binding post.
Plus B ¢o lead, cut at binding post. Negative
A lead from rheostats to socket, cut at socket.

SecoNp Step: Remove the Atwater-Kent
amplifier shelf and fasten the resistance-coupled
amplifier shelf in its place.

THirD SteP: Solder the leads cut in first
step to the new amplifier, as indicated in Fig. 6.

FourtH StEP. Remove the rheostat disc
from the front panel (unfasten the three screws
behind the panel) and solder a lead to its bat-
tery switch side. Replace the rheostat disc and
run the new lead to the Amperite.

Either a type F Ceco or a ux-171 power tube
should be used in the last audio stage. High-Mu
tubes, such as Cleartron, Ceco, or Daven, should
be employed in the first two stages.

The following is a list of parts for the resis-
tance-coupled amplifier.

1 Bakelite Panel 53 x 7% x #% inches.

4 Ux Sockets, General Radio or Benjamin.

3 Double Resistor Mounts (Lynch).

1 Single Resistor Mount (Lynch).

1 Metalized Filament Resistor Pack (Lynch).

[
i <

P O~
4 mfd.Condenses
Output TypeA
from National
Set Impedance Speaker
B+O— )
FIG. O

The wiring connections for the output device.
The posts marked P and B plus connect to the
set, as indicated in Fig. 3. This output device
may be used with any receiver. Mayolian, Gen-
eral Radio, and National make complete output
units contained in a single metal case

Rabpio BROADCAS Photograph

FIG. 7

The wires to be snipped when removing the amplifier from the
original Model 20 Atwater Kent Receiver to substitute a
resistance-coupled amplifier, are here indicated.
picture in conjunction with Fig. 5, whereon the numbered
wires correspond to those numbered in this picture

Rapio Broancast Photograph
FIG. 8
The output device mounted on a small piece of

board. It consists of a choke and a 4-mfd. fixed

condenser

1 Type 112 Amperite, Mounted.

3 0.01 Mfd. Sangamo Mica Condensers.
l 0,00l " » »

i 0.00025

8 Binding posts.

” ’» ’s

ParTs For THE OuTtpPuT DEVICE

1 Base, 4 x 5 inches.

4 Binding posts.

1 Tobe or American Electric 4-mfd. Condenser.
1-National Impedance, Type A.

It is important in a resistance-coupled ampli-
fier that only the best of resistors be used, as
most of the cheaper grades of the impregnated
paper types not only deteriorate after they
have been used a short time but are also very
noisy. The new metalized filament resistors,
such as those of Durham, Dubilier, and Lynch,
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now available on the radio market, give
exceptionally fine results in amplifiers of
this type. The Lynch resistors are also
marketed in small boxes containing a
complete set of the proper size units for
a resistance-coupled amplifier and, in ad-
dition, a two-meg. resistor for the detector
tube. The proper places in the different
mounts for the several different values of
resistors is indicated in Fig. 5.

OUTPUT DEVICES

S PREVIOUSLY mentioned, it is
well with any type of output tube to
employ an outputdevice for keepingdirect
current out of the speaker circuit. Direct
current in the speaker cord, although
perhaps only fifteen or twenty milliam-
peres in magnitude, is quite capable of
starting a fire, especially where long
speaker cords of poorly insulated tinsel
are employed. Fig. 3 shows how to
connect the output device illustrated in
Fig. 8, and the necessary batteries, to
the reSistance-coupled amplifier. i
A very satisfactory output device for use with
the re-vamped Atwater Kent receiver may be
easily constructed from a 4-mfd. fixed condenser
and a type A National impedance. The con-
denser and impedance may be mounted on a
small base, as shown in Fig. 8, or else may be
directly fastened to the back of the cabinet.
Output transformers are manufactured by
Silver-Marshall and General Radio. A circuit
diagram for the output device is shown in Fig.
9, while a list of parts is given at the end of the
list for the resistance amplifier.

USE B LINE SUPPLY UNITS

EGARDLESS of the type of amplifier em-

ployed in the re-vamped Atwater Kent
receiver, a B supply unit of either the a. c. or
d. c. types will give excellent results. As almost
all a. ¢. B current line supply devices supply
voltages well in excess of 100 volts, sufficient
voltage for properly operating the power tube in
the last audio stage is readily obtainable. With
the d. c. variety of B units, however, the maxi-
mum voltage obtainable is but about 100 volts.
In such a case, it is necessary to add a 45-volt B
battery in series with the B supply unit, as
shown in Fig. 10.

DC.

B-Supply % 45 od—

_ o

Unit B-Battery
o
- +Det. +100

T 1 % Q- @

l‘ ! l l o

+145
FIG. 10

1f you use a line supply device for your B
supply, and it does not give you more than one
hundred volts or so, an ordinary B battery may
be connected in series to make up for the de-
ficiency when power tube operation is required
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A Short-Wave Super-Heterodyne Receiver

HE reception of short-wave radio

signals, both telephone and tele-

graph, has been almost univer-

sally accomplished by means of
the single-circuit regenerative receiver.
This type of receiver, while it has been
practically abandoned for the reception
of longer wavelengths, is excellent in opera-
tion on about 3000 kc. (wavelengths of 100
meters, or under). Indeed, so well has the
single-circuit receiver operated that
perhaps sufficient attention was not
given to other methods of reception.
With this thought in mind, the au-
thor decided to investigate the
possibilities of the super-heterodyne
method of reception and, as a result,
the receiver described was evolved.
The receiver was constructed and
first operated in October, 192s.

The super-heterodyne used for the
reception of short waves differs some-
what from that used for the reception
of broadcasting, although of course
the general theory is identical.

N

A Paper Delivered Before the Radio Club of America Showing How a Simple
Short-Wave Regenerative Receiver is Converted into a Vastly More Sensitive
Short-Wave Super Heterodyne—Constructional and Operating Suggestions

By GEORGE J. ELTZ, Jr.

Radio Sales Manager, Manhattan Electrical Supply Company

because of its simplicity and because it
makes possible the construction of what
1s practically a single-control set.

The intermediate frequency chosen 1is
22 kilocycles, which, while too low a fre-
quency for good telephone reception, when
simple tuned circuits are used, is satis-
factory for c. w. or telegraph signals. The
selection of this frequency necessitates
detuning the set 22 kilocycles from the in-

5 Megs

First Detector R.F.Choke

0.00025 mfd

0.00025
mfd.

0.00025 mfd.

The super-heterodyne method of
reception consists of tuning the in-
coming frequency, beating with it
another frequency, and then ampli- =
fying and detecting the beat note.
The actual signal listened to has in
it none of the original frequency or
the frequency which caused the beat
note. In the reception of broadcast pro-
grams or other signals between 1500 and
600 kc. (200 and 500 meters) the beat note
selected is a frequency somewhere between
30 and 8o kilocycles. This relatively high
frequency is selected to prevent the intro-
duction of distortion by elimina-
tion. of the side-band frequencies

s },

CIRCUIT OF FIRST DETECTOR-OSCILLATOR

FIG. 1

coming signal, but at the frequencies
corresponding to wavelengths of 100 meters
or under, this detuning is of no importance
in decreasing signal strength.

The reader will recognize the descrip-
tion above as applying to the “autodyne”

Irtermediate
Frequency
Transformer

or ‘self-heterodyne” type of ‘super.”
The beat note of 22 kc. iscreated in the same
manner asin the broadcast set but ata lower
frequency. For the reception of short-
wave telephone signals, the amplification
and detection of the 22-kc. beat note is ac-
complished in the usual manner. Whenc. w.
signals are to be received, another beat note
must be created either by means of another
oscillator tube or by a self-heterodyne
beat note in the second detector
tube. This latter method has been
selected, a beat note of 1000 cycles
being chosen as the most satisfac-
tory. This detuning of the second
detector circuit, while it may appear
to be inefficient because of the low
intermediate frequency is not so bad
as it seems, since the amplification
in the intermediate circuit is very
great and there is plenty of energy
to spare.
To summarize, the action of the
entire receiver is as follows:

1. Approximate tuning to the
incoming frequency by the
first detector tube {(which is
also an oscillator) and the

creation of a 22-kc. beat
note.

2. Amplification of the 22-ke.
beat note.

3. Detection of the beat note with:
a. Straightdetector for telephone.
b. Oscillating detector for c. w.
4. Amplification at audio frequency.

The entire action is controlled by one
dial.

DESCRIPTION OF THE SET

in the intermediate amplifier and
filter.
In the reception of short waves,

Name of Receiver

The Facts About This Receiver

Eltz Short-Wave Super-Heterodyne Re-

HE first detector and oscillator
circuit may be any of the con-
ventional short-wave receiving cir-

particularly the reception of c. w., Type of Circui csewer.h rerod cuits. The one chosen is given in
this element of distortion may be ype of Larcuit =Sl Fig. 1. Two variable condensers
Y Number of Tubes Five: 1st detector; two intermediate- °

disregarded, and such has been the
casc in this receiver, the assump-
tion being that most of the signals
reccived will be c. w. 1

The ordinary ‘““super’” used for
broadcast reception has two tun-
ings: first, the loop or antenna
circuit and, second, the oscillator
circuit. This short-wave ““super”
has only one tuning arrangement,
in which is combined both the tun-
ing operations indicated above.
This method of tuning was selected

1000 cycles.

audible.

frequency stages; and detector, and
one stage of audio frequency amplifica

tion.

Radio-frequency amplifiers at short wavelengths have not
generally been found satisfactory, so the accepted short-wave
receiver, without r.f. amplification, has remained the stand-by.
In such receivers, a detecter tube is made to oscillate and beat
with the incoming c.w. signal to produce a note of about
In the Eltz super-heterodyne receiver described
here, the same system is employed with the exception that the
beat note is caused to be 22 kc. or 22000 cycles, which is in-
This is readily amplified by the intermediate-frequency
amplifying stages, then again detected or rectified, and finally
amplified at audio frequencies.

are shown but all the tuning is
done with the one in the grid cir-
cuit. The condenser in the plate
circuit must be set for each band
of frequencies covered; for instance,
from 7096 ke. to 6663 ke. (40 to 45
meters), 6603 kc. to 5996 ke. (45
to 50 meters), etc. This setting
is not critical, the only require-
ment being that the tube oscillate
strongly but not so violently that
it blocks.

The coils, condensers, choke coil,

WWW.americanradiohistorv.com
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FIG. 2

etc., are identical with those which would be
used in the construction of a regenerative
set. The variable condenser in the grid
circuit must be provided with some means
of close adjustment as the setting is rather
critical. The plate circuit condenser can
be set with an ordinary knob or dial, with-
out trouble.

The choke coil consists of 100 turns
wound on a wooden form 1 inch in diameter

and 2 inches long. A honeycomb or
similar coil of 150 or 250 turns will also
serve very nicely. The intermediate trans-
former must be one capable of amplifying
the rather low frequency of 22 kec. In this
set, those manufactured by the General
Radio Company were used, but there are
probably any number of others which will
serve.

The coils used in the antenna, grid, and
plate circuits
are made by
winding bare
copper wire of

No. 16 gauge
over a form on
which are

placed four nar-
row strips of
celluloid, equ-
ally spaced.
The wire 1is
spaced with
string and,
when complete-
ly wound, the
string is remov-
ed and the wire
cemented tothe
strips by means
of liquid cellu-
loid. The con-
struction of this
type of coil is
familiar to any-

THE
INTERIOR
Of the Eltz five-

tube short-wave
super-heterodyne
is shown in this
illustration. The
coils, starting at
the lowerone, are:
(1) A-B; (2 C;
(3) D. These let-
ters may be ex-
plained by refer-
ence to Fig. 3 on
this page. The
flexible lead for
tapping A-B may
be clearly dis-
cerned

Rapio Broapcast Photograph
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one who has followed the development of
the short-wave regenerative receiver.

The diameter of the coils is 3 inches for
whatever frequency band the coil is de-
signed to cover. Figs. 3 and 4 show the
number of turns to be used for each
frequency band. Three coils were used by
the author to cover the amateur bands.

The figures given for the coils are only
approximately correct, as the method of
wiring, mounting, etc.,, all affect the
capacity of the coils and, in consequence,
the number of turns required to cover a
given frequency range.

Where the operator or constructor has a
satisfactory regenerative receiver already
in operation, there is no need to change,
even though the circuit differs from the one
shown. The only requirement is that the
primary of the first intermediate trans-
former be free of a capacity shunt greater
than 0.00025 mfd.

THE INTERMEDIATE AMPLIFIER

HE complete circuit of the receiver is

shown in Fig. 2. By reference to this
circuit it will be observed that two untuned
intermediate transformers are used and
one tuned or filter transformer of special
construction. As already mentioned, the
intermediate transformers used are those
manufactured by the General Radio
Company type number 271. These par-
ticular transformers have a flat character-
istic which permits a considerable gain at
22 kc. Others of different make but of
nearly similar characteristic are probably
available.

N

r ym—
B $
7&"
\
=z
7T
%
C
| 3
- FIG. 3

No particular description of the inter-
mediate circuit is required. The circuit
is a conventional one and the same pre-
cautions observed in the construction of
any super-heterodyne should be followed.
To prevent undue feed-back in the un-
tuned circuits, space the tubes and trans-
formers liberally and keep them in line.

THE FILTER CIRCUIT

ECAUSE of the low
frequency, the filter
must be of a special design.

intermediate
transformer
By reference
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ColL
D A B c D
40 4 13 3 6
50 6 28 4 6
80 8 28 4 8
FIG. 4

to Fig. 3, it will be also observed that three
coils are used. The coil in the plate cir-
cuit of the tube preceding the detector
and the coil in the grid circuit of the de-
tector comprise the tuning or filter circuit.
The coil in the plate circuit of the detector
tube is the feed-back coil by means of
which the beat note of 1000 cycles is created
in the second detector tube.

The specifications of these coils are
given in Fig. 5. In winding these coils
no particular care need be used,
random winding is perfectly satisfac-
tory. Approximately the number of

RADIO BROADCAST

are to be received as well as c.w., the
transformer should be of good design. For
c.w. reception only, a transformer having a
high ratio between primary and secondary
Is best, since, although some distortion may
be introduced, the amplification is higher
and the distortion is of no importance.

Two fixed condensers are shown in the
audio circuit. These condensers are re-
quired as a bypass for the 22-kc. frequency,
which otherwise would feed back through
the head telephones and the body to the in-
put and cause trouble.

GENERAL COMMENTS ON CONSTRUCTION
AND OPERATION

HE particular receiver to which the
foregoing remarks apply was one with
complete shielding of the intermediate,
second detector, and audio circuits. The
coils comprising the first detector circuit
were not shielded but acted as loops for the
reception of moderately distant stations.
The principal advantage in the shielding
came in the elimination of long-wave inter-

Secondary
2032 turns
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chances that another station is 44 kc. away
from that being tuned, it will also be heard.
If this is the only interfering station, it can
be eliminated by tuning the oscillator to
the other point.

In a section where interference is bad, the
widely separated double tuning point un-
questionably is a disadvantage, but on the
other hand, the same condition also occurs
to a certain extent with the regenerative
set. Here the interference is measured by
the sensitiveness of the ear, the wider the
frequency band it is possible for one to
hear, the greater the interference. As a
matter of fact, the super-heterodyne can
effect a separation between two stations
impossible with a regenerative set, and
yet be less effective than the regenerative
set if it so happens that stations are in
operation, 44 kc. removed.

While the arguments set forth above
appear to place the super-heterodyne at a
disadvantage compared to the regenerative
set, as a matter of fact, the selectivity is
about the same for all practical purposes

and the sensitivity of the super-
heterodyne superior. Signals which
are just about audible on the regen-

turns specified, however, should be 101;;“:3‘;"5 128mil henries :{th%s erative set are unpleasantly loud
wound, otherwise the frequency of 27.2mil henries 3 I 5mil henries. with the super-heterodyne. In a
the intermediate circuit will be 1 M ——-;f TI good location for loop reception,
changed. In Fig. 4, the spacing be- A | | the small coils of the first detector
tween coils is shown. No hard and | | | circuit are all that are required for
fast rule can be given on the point, as | ‘ | ordinary reception over distances
the arrangement of the circuit placing R e A comparable with those possible with
of the coils, etc., will have some effect. ! T o | a regenerative set and a good an-
Once adjusted, however, there is no I tenna.

need for further change. The coils | | I If a good antenna is used, the dis-
shown make a rather small assembly. i _{ | | tance possibilities of the short-wave
If the space occupied is no factor, wed T 1 | super-heterodyne are limited only by
honeycomb, duo-lateral, or other r || ____{ | the static level. For the reception of
form wound coils of similar nature L_ " i“”z L. signals from a certain station, or
can be used. The coils should be i 1= ~ * stations, where it may be possible to

arranged as in Fig. 6. The spacing
can be somewhat greater than that
specified for the home-made as-
sembly.

The variable condenser shown
across the grid coil is of 0.001-mfd. capacity.
Because of the rather large space occupied
by a 43-plate air condenser of this capacity,
a variable mica condenser was chosen.
The air condenser is probably better from
a standpoint of efficiency. The condenser
across the grid coil determines the frequency
of the beat note which is heard in the
telephone. Keep this frequency as low as
possible since the lower the note, the
more closely will the primary and sec-
ondary circuits be in tune.

If telephone signals are to be received, a
switching arrangement should be provided
to permit cutting the plate coil of the
sccond detector in and out of the circuit.
Radio tclephone signals can be received
when the second detector is oscillating, but
reception is extremely difficult as the ““zero
beat” method must be used, and the slight-
est change in frequency at cither the re-
ceiver or transmitter causes an audio beat.

No particular instructions are required
liecre. Any good audio transformer is
satisfactory. 1f radio telephone signals

Use No.32 D.S.C.Wire Throughout

Distances between coils must be variable to determine best setting

FIG. §

ference. Subsequently, it was found that
by regulation of the amount of regenera-
tion in the untuned intermediate trans-
formers, practically the same result could
be obtained, and at no sacrifice in sensitiv-
ity. It is recommended that the set first
be made unshielded and then the shielding
applied if the long-wave c.w. interference
is bad. In another model of this same
receiver, constructed by Mr. C. R. Runyon,
no shielding was used and results were
entirely satisfactory.

It is difficult to form a definite opinion
of the merits of this recciver over the sim-
ple regenerative set. There is absolutely
no question of its increased sensitivity, but
strange as it may seem, there is some ques-
tion of its sclectivity. The reason for this
Is the presence of two widely separated
tuning points for each station as against
the presence of two closely placed tuning
points always found with the regenerative
sct.  The selectivity of the super-hetero-
dyne is better than the sclectivity of the
regenerative sct for each point, but if it

wWWww.americanradiohistorv.com

remove interference caused by double
tuning by changing the transmitting
frequency, the super-heterodyne re-
ceiver is most satisfactory.

In operation, the plate condenser is
set for strong oscillation and all the tuning
accomplished with the grid condenser.
Here the action differs from the regenera-
tive set with which it is necessary to adjust
the plate condenser for each frequency.
Because of this single control the man-
ipulation of the receiver is simpler and
the possibility of picking up stations in-
creased.

- A B
Plate of 2 .
lntermediate=__§ - é Grid
Frequency | ~/T0.001 Circuit
Amplifier = Bl
A = 600turn Honey-
comb Coil Plate
B = 1500turn Honey Rt
comb Coil Circuit
C = 400turn Honey.
comb Coil C

FIG. 6
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A New Plan to Regulate Radio

L]

A Keen Analysis of an Extremely Complex Problem—An Original and Operative Scheme Which
Takes Into Account All Factors—Among the Broadcasters—Resuscitation After Electrical Shock

Broadcasting

“AS THE BROADCASTER SEES IT”

HE number of wavelengths or fre-

quency bands available for broad-
casting purposes is limited by the
following:

(1) The needs of other radio communication
services as important, if not more so, than broad-
casting;

(2) The design of existiug receivers repre-
senting a capital investment by the radio listen-
ing public, which it is necessary to take into
account in any reform schemes;

(3) Technical considerations arising from the
propensity of stations not sufficiently spaced in
frequency, to heterodyne and otherwise inter-
fere with one another, as well as acoustic factors
involving side-band width required for good
quality transmission.

At this writing there are more individual
broadcasters than can be properly accom-
modated in the space available. The num-
ber of aspirants is increasing by the week.
This condition is responsible for the white
hair and stooped shoulders of the United
States Supervisors of Radio in congested
districts, who are relieved, perhaps, by the
recent decision of the Attorney General of
the United States that, under existing laws,
the Secretary of Commerce has no power
to regulate wavelengths and operating
hours of broadcast stations.

It is not improbable that the tendency to
link up stations will increase,

By CARL DREHER

Drawings by Stuart Hay

ciple, we must further concede the right
of organized government to set up a
procedure to decide equitably who shall
have and who shall not. In other words,
a legal mechanism must be set up to medi-
ate between desire and possession. This
holds for steam yachts and it should also
hold for wavelengths. The problem in re-
gard to wavelengths is by no means appall-
ing, for one does not have to possess a wave-
lenth in order to be happy. Hence, if
someone is shut out, he will have little
warrant for appealing to the Deity and
starting a revolution; it is not as if he were
denied the bread of life.

What, then, shall be the method of
rationing out wavelengths? The same, it
may be suggested, as that used for ration-
ing out steam yachts: competition. If |
want a steam yacht | must acquire, in com-
petition with other persons desiring the
same thing, the price of the yacht; then,
and only then, can | have my desire. Free
competition, according to orthodox econ-
omic theory, means progress. It has its
deprivations and disadvantages, but we
believe that it is the best method in the
long run, The problem of radio broadcast-
ing today is to work out means, and to pre-
scribe them by law, whereby time on the
air will be given to the broadcasters with

the best claim to it, by virtue of merit, in
proportion to their merit, as long as the
same exists, and no longer. This involves
the determination of what constitutes merit
in a broadcaster, and how it shall be rated.

With perhaps more temerity than sense,
| shall set forth some views on this subject.
It should be understood that these ideas
are my own, neither the magazine, nor the
company with which 1 am connected, nor
any other of my radio associations, is in
the slightest degree responsible for them.
Furthermore, if 1 am an advocate of my
own system, it is solely for the purpose of
stimulating thought, in the hope that some
solution, perhaps one compounded out of
the ideas of many men, will be found for a
technical and social problem which must
be faced.

The problem is, of course, a complicated
one. How could it be otherwise? It is
part of the complication of industrial
civilization. We create these Franken-
stein monsters, and we must grapple with
them. The present job is no more intricate
than rate-fixing for public service utilities,
and perhaps similar in that quantitative
analysis must be the basis of its solution.
The principal trouble with this aspect of
the radio art is its lack of quantitative data
and thinking based thereon.

The social worth of a broad-

and perhaps technical methods «at

=@ casting station, under existing

can bedeveloped to stack several
transmitters of the same pro-
gram on a single wavelength.
But this is a ray of hope, rather

URING recent months, much attention has been centered on legislative
balls at Washington, where Congressman and Senator bave been strug-

gling with the problem of enacting a law to regulate radio.
bere that, with only a few shining exceptions, a surprisingly small amount

It matters little

conditions, might be rated as
about half contingent on pro-
gram and half on technical fac-
tors. If the signal is loud and
Several

than a solution of a pressing
problem. The present situation
is that we are issuing licenses,
trusting that heaven will provide
the wavelengths, in the face of
the fact that heaven has yielded
up all the wavelengths it has,
within the limits of the three
conditions above set forth.
What, then, is to be done?
When a number of people
want something, and there
iIs not enough of the desid-
eratum to go around, some
must do without, wholly or
partially. Admitting this prin-

of real thought has been devoted fo the problem by the legislators.
proposals now drafted in bill form await the attention of Congress and their
provistons for regulating radio, insofar as 1t relates to other services than
broadcasting, is generally thought to be satisfactory. It is our opinion that
in practically all of the radio bills, the regulations for broadcasting
are not completely thought out, and in any case, were any bill passed, the
law would cry for revision in a few years, if indeed the measure would not do
irreparable barm to broadcasting while 1t operated. The fault of both is
that the regulatory provisions for broadcasting are by no means flexible
enough. Mr. Dreber bere presents a scheme for broadcast regulation which
takes tnto account all the interests tnvolved 1n this complex problem. It is
worthy careful reading. While there are many details in the plan to be
amplified, we bave no hesitancy in saying that we believe Mr. Dreber’s
intelligent proposals are genuinely calculated to operate for the best interests
of all of us concerned in broadcasting. Comments are welcomed.
—THE EpiTOR.

Lo/
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transmission good, but the pro-
gram is not worth listening to,
the station is as bad as one
which presents a brilliant pro-
gram but hashes it up in trans-
mission, to the point where no
one cares to listen to it. If
either factor—transmission or
program—rates zero, the net re-
sult should be zero, which indi-
cates a multiplication process of
final calculation. However, as
the discussion is of a tentative
nature at best, let us sacrifice
something for simplicity and use
an additive method We may
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assign 50 per cent. to program; 25 per cent.
to power; 25 per cent. to audio-frequency
characteristic, freedom from internal (sta-
tion-generated) noise, etc. On this basis
we may proceed to a fairly detailed enum-
eration of the points of a 100-per-cent.
station. However, it is recognized that as
time passes, all broadcasting stations re-
maining on the air will, presumably, attain
excellent quality, and there will be no
further object in rating them on this factor.
The value assigned to such qualities would
then be distributed among the other tech-
nical and program characteristics of the
stations under consideration.

First of all, the power of the transmitter
must enable it to be heard over disturbing
noises—static, high tension leaks, etc.
Grant it one point for each 100 meter-
amperes, up to a limit of 25 points. The
meter-ampere is the unit of transmission
effectiveness: the product of the current
in the antenna by the effective (electrical)
height. A soo-watt broadcasting station
runs with about 10 amperes in the antenna
which has an effective height of per-
haps 30 meters. That makes 300 sz

RADIO BROADCAST

galvanometer, he can take the transmission
characteristic of the station, a graph which
shows how it treats audio frequencies over
the range that matters. If the curve is a
sensibly straight line between 50 and 8ooo
cycles, say, and there are no overloadings
anywhere in the system (all matters cap-
able of measurement) the station cannot
help sounding good on the air, unless the
operators are plumbers. It would be no
great feat to express the quality numeric-
ally. We shall allow 25 per cent. for a
station perfect in these respects in the ex-
isting state of the art. 1f technical meas-
ures should be developed to overcome fad-
ing, at the transmitter, stations so equipped
would be entitled to a higher technical
rating, and such an improvement might
take over the coefficient released by a com-
mon attainment of excellence in such a fac-
tor as the audio characteristic discussed
above.

So far we have been dealing with things
which can readily be expressed quantita-
tively. But what about program, which

NOVEMBER, 1926

mitter could be fed (overlapping areas not
to count), modified by the number of field
events per week which the station was will-
ing to sustain, and the money directly or in-
directly paid to performing and composing
artists. Of course the enterprise of pro-
gram staffs is an incommensurable factor,
but, given the population, wire lines, and
money for artists, the main determinants
are taken care of. 1 do not envy the pro-
posed broadcast station appraisers their
jobs, but, intricate as these would be,
with the setting up of standards, the work
would not be impossible of performance.
Of course, the proposed method of rating
stations would in no way supersede any
existing regulations that have been found
serviceable. The present inhibitions on
radiation of harmonics, malicious inter-
ference, etc., would naturally be included in
whatever legislation was passed to meet
the needs of the situation. The lid might
also be clamped down on the more flagrant
and raucous forms of broadcast advertis-
ing, without interfering with the milder
and more judicious modes.
e By the method roughly outlined

meter-amperes, or 3 points in the
above scale. The meter-amperes
product goes up as the square root
of the power; thus a 5000-watt sta-
tion, such as is not uncommon now,
would rate g9 points. A large sta-
tion with a so-meter (effective
height) antenna, and a transmitter
putting 50 amperes into that an-
tenna, would get the maximum of 3
25 points, and beyond that, increase

in power would not bring added 4
consideration. That i1s, the scales
would not be weighted in favor of
extreme ‘‘super-power,” while ade-
quate power capacity would receive
proper recognition. Here, as
throughout this speculation, we

A Proposal for an Operative Scheme to Regulate Radio

EDUCED to a brief outline, the scheme for an operative plan to
regulate and control broadcasting, proposed by Mr. Dreber, is:

1. Establisbment of a suitable commission with power to rate
broadcasting stations as to public service value or capacity, and
facilities for determining the same.

2. Allocation of wavelengths on a population basis, and with due

regard to technical limitations.

Evaluation of bours of each day as to relative importance for

broadcasting.

Distribution of available time and warvelengths to applying sta-

tions according to individual ratings and values assigned to hours,

exchange of bours to be permilted, subject to ratification by the
commission.

5. Modifications as necessary to secure flexibility and optimum ser-

vice to listeners.

Provision for judicial review of major decisions.

above every broadcasting station,
existing or proposed, would receive
an index number. This figure would
determine its share of time in the
ether in its locality. But first local-
ities would have to be weighted,
presumably by population, to decide
the number of wavelengths to be
allotted to each section. The
method here would be substantially
the same as that formulated by the
First and Second Radio Conferences :
division of the country into zones
andallocation of channels toas many
stations as can be accommodated
without excessive interference.

The next step in the plan is the
determination of the relative

@ values of the various hours of the

must beware of static concepts ina =@
progressing art. Should high power
broadcasting be increasingly desired by
the public, the rating might be changed to
one point for, say, every 300 meter-amperes,
up to the same maximum of 25 points.
The rating standards would require periodic
revision, to keep up with the advance of
the art, to which the system must be a
stimulus, not a sedative.

The quality of a broadcasting station,
likewise, is no mysterious matter, in as far
as it is a function of the apparatus installed.
If it transmits impartially all the usual
audible frequencies of speech and music,
free from distortion due to overloading,
transient effects, and a few other technical
bugs; and if the operators know their
business, it will put out first-rate stuff. If,
on the other hand, it loses the lower fre-
quencies, the output will sound “tinny""—
metallic or nasal, without natural round-
ness. Loss of the higher frequencies is
even worse; it results in a characteristically
muffled output. An expert can estimate,
by merely listening to the station, where
it “cuts off”” at the high and the low end.
Better still, with an audio oscillator and

has a value of 50 per cent. in this table, a
factor full of conflicts of opinion and indi-
vidual taste, in which one man’s opinion is
supposed to be as good as another’s? s
it not written, De gustibus non est dis-
putandum? Then who shall be the arbi-
tratorr To my mind, we can arrive at a
result valid at least for the majority of lis-
teners, by an indirect route. The good
programs, of whatever sort—jazz, classical,
or instructional—are where lots of people
are, and most of them must be paid for.
Here we have two criteria: Electrical ac-
cessibility to centers of population, and ex-
penditures for artists, whether made di-
rectly by the station or by a sponsoring
advertiser. Reduced to the lowest terms,
this means money, for artists and wire lines.
Stations with studios in, or lines to, great
centers of population, would have the ad-
vantage, as they should have if the public
is to be properly served. The program
capacity of a station could be rated by such
a method, taking the index as proportional
to the population of a given area around
each of the studios from which the trans-
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day, and the days of the week,
for broadcasting purposes. At present the
demand is all for the evenings. Ewvery-
body wants to broadcast from 6 . M. on.
Without a prohibitive amount of trouble,
data could be secured showing the probable
number of listeners in any given region
during the diurnal cycle. On this basis,
values would be assigned to the various
hours of each day of the week, somewhat as
follows :

Time VaALUE
Monday 4-5 .M. 6
5-0 0
6-7 20
7-8 30
8-9 30
g-10 30
1o-t1 20
L =Mid o
Mid=1 a. M. 5
1-2 2

The broadcasting privileges for a limited
time may now be handed out.  The metrop-
olis of Smithtown has, to the great cha-
grin of its Chamber of Commerce, been as-
signed only one wavelengrh, 324 meters;
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but it has this full time. There are three
stations, WAA, WEE, and wxx, and they all
want to broadcast six evenings a week from
7 to 11 p. M. Instead of wrangling in the
Radio Supervisor’s office and splitting time
on some nebulous basis, the three disputants
submit their stations to the commission
and in due time they are assigned percent-
ages as follows: waa, 60; WEE, 50; WXX, 30.
waa, having the highest rating, gets first
choice of daily hours up to the amount of its
rating. It takes from 7 to 9 p. M. daily, a
requirement of the arbitral commission
being that the daily hours must be taken
consecutively. WEE, with its 50 points,
chooses from g to 11 P. M. Wwxx has to be
satisfied with from 5 to 7 p. M., an interval
to which its 30 points entitle it on third
choice. This is only the first approxima-
tion to a final settlement. The
management of waa wants two
evenings from 7 straight through
to 11, because of program exigen-
cies. They meet the representa-
tives of wgg out of court and patch
up a deal involving exchange of
program hours. This is presented
to the commission and ratified. The
standing of the local broadcasters
being numerically defined, trading
can take place on a perfectly defin-
ite basis, as with money. As for
wxx, if he isn’t satisfied with his
time allocation, all he has to do is
take the kinks out of his transmis-
sion characteristic, smooth out his
generator hum, and increase his
budget for hiring artists. On the
basis of these changes he may apply
for a new rating, next year, and
upset the layout. Under these con-
ditions no broadcaster is going to
sit back on his haunches. If he is
unable to keep up with the proces-
sion he will have to get out or re-
tire to an inferior place, exactly the
same as in business, association
football, or amour.

When all time was taken up,
no more stations could get in—
except by putting up a better sta-
tion than the worst of those having
tenure. This situation is unpleas-
ant, inasmuch as some worthy cause with
the desire to broadcast, but with limited
resources, may be left out in the silences.
But this is a situation not as bad as that
tolerated at the present time, when a
man may have the desire and the ability
to put up a superior broadcasting station,
and be unable to get a wavelength simply
because some inferior station is already
occupying it. He may buy out the latter,
but at what price? The weaknesses of the
proposed system seem to me preferable to
the existing and potential abuses of the
present one.

At this point let us examine two of the
salient defects of the merit system of time-
frequency allocation. An eminent author-
ity with whom the subject was discussed,
while commending the motives leading to
the formulation of this scheme, pointed out

A NEW PLAN TO REGULATE BROADCASTING

two grave objections. In the first place,
he indicated, the system takes little account
of the evils of time division, which is with-
out doubt the cause of some poor broad-
casting. If a program director is forced
arbitrarily to terminate his performance at
a given hour, because the station next in the
ranking has the air at that time, it will add
a serious restriction to his other troubles.
This must be admitted, but after all the
best stations would have to divide time
least, and, the splitting of time on any one
day being a disadvantage, the stations
would tend to trade their time so as to
minimize this difficulty.

Secondly, the plan as so far advanced
disregards the financial interests of broad-
casting associations. If a broadcaster in-
vests $100,000 in a station, securing full

RESWRSES

SURIREERAN

CONTROL EQUIPMENT OF THE PRA-
GUE, CZECHO-SLOVAKIA STATION

time use of a certain wavelength, any com-
petitor, by spending the same amount, may
theoretically obtain equal time division,
thereby depreciating the value of the first
station’s investment perhaps 75 per cent.,
since the value of a station may be pre-
sumed to go up in more than direct propor-
tion to the hours used. In other words,
part of the first broadcaster’s capital has
been confiscated.

We might handle this by providing for
a payment covering the unamortized por-
tion of the dispossessed station’s invest-
ment, by the newcomer, the actual amount
to be determined by the regulatory commis-
sion, which would have definite schedules
subject to judicial review. As broadcast
installations are very rapidly amortized
under present conditions—the life of an
ordinary station is not over four or five

59

years—these settlements would not run
into excessive amounts. A suitable time
lag should also be provided, for the sake
of reasonable economic stability. In other
words, the stations would have ether-
franchises of indeterminate duration, but
with a certain minimum time to protect
each holder. My own feeling is that these
two safeguards are sufficient, and that a
somewhat uncertain tenure of the com-
munal highways of the ether is a good thing.
Perhaps this is too radical, and priority
and past services should get more consider-
ation. The balance here depends on one’s
general political and economic views; the
legislators could set it according to the pre-
ponderant opinion of the time.

Summing up, the salient points of the
proposed scheme for regulating broadcast-
ing are as follows:

1. Establishment of a suitable come
mission with power to rate broadcasting
stations as to public service value or
capacity, and facilities for determining
the same.

2. Allocation of wavelengths on a
population basis and with due regard
for technical limitations.

3. Evaluation of hours of each day
as to relative importance for broadcast-
ing.

4. Distribution of available time
and wavelengths to applying stations
according to individual ratings and
values assigned to hours, exchange
of hours to be permitted, subject to
ratification by the commission.

5. Modifications as necessary to
secure flexibility and optimum service
to listeners.

6. Provision for judicial review of
major decisions.

Under (5) there might be included
such features as provision for purely
local stations of limited power on
special wavelengths. There might
also be a check on propagandist
stations—bodies having some spe-
cial interest to express directly in
the material broadcast, as distin-
guished from general public service,
where the motive in broadcasting
is not directly expressed in the ma-
terial radiated. The quotas of the
former class of stations might be reduced
by some predetermined ratio. These are
matters of detail which would have to be
included in the powers of the regulatory
commission or its subdivisions.

Fools rush in where angels fear to tread.
But they may persuade the angels to follow
and do what needs to be done.

AMONG THE
BROADCASTERS

Czecho-Slovakia

HE invasion of Czecho-Slovakia by
the Western Electric Company is
shown in two accompanying photographs
of the 5-kw. Prague station’s techni-
cal equipment. Everything is there, in-
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cluding the smoothing-out condensers, the
safety gap on the transformer, and the
water-cooled tubes. The first picture
shows the control equipment, located in the
same building in Prague which holds the
studios. The power ‘plant is situated in
another quarter of the town. It is said to
be capable of developing 7.6 kilowatts, but
the normal output is 5.2 kw. in the antenna.
The third illustration shows a 500-watt
(antenna power) transmitter of French
manufacture, used at Brotislova in the same
country. At least, that is what the name
looks like to us, in our admittedly be-
nighted state regarding Czecho-Slovakian
towns and things. Note, in the middle
panel, below the tubes, the slide-type vari-
able resistances which are still popular in
Europe. Puzzle: What are the three
panels, and why do you thinkso? The one
to the right 1s probably a tank-antenna cir-
cuit with coupler and radio-frequency am-
meters. The others might be anything:
rectifiers, modulators, amplifiers, or oscil-
lators. Having searched without success
for the family opera glass, wherewith to
read the inscriptions on the meters, | have
given it up. Send in your guesses, gentle-
men. Czecho-Slovakian and French radio
operators are barred from the contest.

WPG

N MY occasional week-ends in the Cats-
kills, where my antenna swings in a
maple grove and a three-tube set, more or
less Roberts, with one tube reflexed, keeps
me in touch with the dear broadcasters, the
new WpG 5-kilowatt Voice of Atlantic City
is doing its part in keeping the field strength
where it should be. 1t is holding its own,
during August, with all the other aspirants

RADIO BROADCAST

of the ether, except the
so-kilowatters and such,
who are necessarily few.
The quality 1s first-rate,
also, and this may be
partly due to the master
oscillator circuit which,
according to a recent is-
sue of the Western Electric
News, is in use at wrG
and other 5-kw. W. E.
installations.

It was found by Bown,
Martin, and Potter in the
United States, as well as
by some investigators in
England (see ““Some Stud-
les in Broadcast Trans-
mission,” by the former
authors, Proc. I. R. E.,
Feb., 1926; and A. G. D.
West’s article on ““ The De-
sign of a Broadcasting Station,” in the
Year Book of Wireless Telegraphy and Tele-
phony) that a certain type of distortion
could be traced to a slight frequency wob-
ble, inherent in the usual method of
modulating broadcast transmitters. This
rapid variation within the cycle of the
modulating frequency manifests itself, by
a complex interference ingeniously traced
by Bown, Martin, and Potter in their paper,
in wave form distortion at the receiver,
sounding somewhat like tube overloading
only worse. Stabilization of the radio fre-
quency of the carrier and sidebands of the
transmitter helps to eliminate this ‘“night
distortion,” as the British call it. The
method employed is to use a “driver” or
“master-oscillator” with a so-watt tube,
which may be crystal-controlled. This is
isolated from the modulator circuit by

WESTERN ELECTRIC TRANSMITTING APPARATUS AT THE PRAGUE STATION
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A FRENCH 500-WATT TRANSMITTER
AT BROTISLOVA, CZECHO-SLOVAKIA

means of two stages of radio frequency
amplification, resistance-coupled.  Care
must be taken to shield the driver from the
later high power stages. The result of
these precautions is that the transmitter
holds a constant frequency during modu-
lation. A corollary result is that distortion
is reduced to selective fading (with respect
to audio frequency), which is apparently
due to wave interference, and does not
hash up the quality as badly as the fre-
quency wobble aforementioned.

Station wLs of the Sears Roebuck Agri-
cultural Foundation, Chicago, is using a
similar frequency stabilizer in its 5-kw.
transmitter.

We shall probably have more to say
about transmitter frequency stabilizers in
subsequent issues,

KPRC

HAT the Southerners may not feel

neglected, let us not forget to men-
tion KPRC of the Post-Dispatch of Hous-
ton, Texas, which has been letting the
world (excepting the dead spots) know
how it feels, since May 9, 1925.

At KprC they have two studios on
the top floor of the twenty-two story
office building of the Post-Dispatch. One
is a solo studio, intended for single ar-
tists (the qualification is purely numeri-
cal and mommas and poppas are not
barred) but much larger than most stu-
dios of this type. The ensemble studio
will accommodate an 8s-piece band. The
solo studio looks like a drawing room,
while the larger studio is more of a
workshop and contains less in the way
of artistic furniture. The walls and
ceiling of both rooms are deadened
acoustically, monks cloth being draped
over the asbestos and hair felt in the
large studio, and brocaded damask
hangings in the other room.

The technical equipment is the usual
Western Electric layout, with mixing
panels and all the latest jiggers. The
power plant of the station is in the
publishing plant of the paper, at some
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distance from the studios. The station
kicks out lustily and has been heard in
Halifax, Nova Scotia, Hawaii, etc.

Mr. G. E. Zimmerman is station Super-
visor and Alfred P. Daniel announces.
When the control operators are not on
duty at the station they pound out dots
and dashes on their amateur transmitters.

Resuscitation After Electrical
Shock

NOT long ago, a high tension fuse in a

mid-Western broadcasting trans-
mitter blew out, while the station
was on the air. The operator, a boy nine-
teen vears old, started to put in a new fuse,
without shutting down the machine. In

“. . . KEEPS ME IN TOUCH
WITH THE DEAR BROADCASTERS’

his anxiety and hurry he came into contact
with the high potential conductor. This
cost him his life. He was able to gasp,
“I’'m not hurt,” when help reached him,
but he died a few minutes later.

In another broadcasting station, a month
or so before the accident above, one of the
technicians took the discharge of a smooth-
ing out condenser, after the set had been
shut down. This man also was killed.

At a chemical plant in the East, a con-
veyer system became charged with 220
volts, a. c., normally not a dangerous volt-
age. The men who set out to remedy the
difficulty, however, had a caustic solution
on their hands, which was equivalent to
placing them in an electrolytic bath. Four
of them were killed, the electrician of the
plant first, followed by those who tried to
rescue him, heroically, but in the wrong
way.

Recently an experienced technician at
one of the 50-kw. broadcasting plants told
me of a narrow escape he had, partly
through luck and partly because the engin-
eer's powers of observations did not fail
him at a critical time. He was testing
tubes on 10,000 volts plate. Something
arced over in the set. The technician
pushed a button which operates a relay to
take plate voltage off the transmitter. He
did not trouble to open the main breaker
manually. The relay opened, but for some
reason arced at the contacts, maintaining
the circuit with somewhat reduced voltage
on the plates. The engineer, unconscious
of the danger, started to climb into the set,

over a protective railing surrounding the
apparatus. As he touched this railing he
felt a tiny spark, the charging current
which every object near such a transmitter
collects. This warned him that his death
warrant, signed and scaled, was being
thrust into his hands. He had just time to
tumble back from his perilous position.
Now he opens the main breaker and clips
a ‘short-circuiting lead between the plate
bus and ground before he works on the set.
A good rule, if one is not tired of life.

Broadcast operating, and electrical work
on high tension circuits in general, are not
especially dangerous—if one is careful.
But not everyone is careful all the time.
Now and then a man is caught. When he
1s taken off, if his heart is good, he may still
be saved. The method of
resuscitation is presumably
familiar to most broadcast
operators, but a few may not
know the details, and it 1s cer-
tainly worth recounting them
on the chance that somewhere
a life may be saved.

A man is not dead until
he is cold and stiff. But un-
der the impact of a severe
electric shock he ceases to
breathe, owing to the paraly-
sis of the nerves controlling
respiratory action. It is nec-
essary to continue the respira-
tory function artificially, until
the man once more has the
power to breathe normally for himself.

Agreement seems to be general at this
time that the best method of artificial res-
piration is that known as the Schaeffer or
prone-pressure system. It is exceedingly
simple and less tiring to the operator than
other methods—an important factor in a
job which may have to be continued for
hours.

As soon as the man who has sustained
the shock is freed from the circuit, heshould
be laid on his stomach, one arm extended,
and the other bent at the el-
bow, with the head turned
to one side and resting on
the hand so as to leave the
mouth and nose unobstructed.
Waste no time in listening for
heart action or other tests; all
that is irrelevant. 1f an assis-
tant is available, send him for
a physician. In the mean-
time, artificial respiration
should be started without de-
lay, unless to make sure that
the man has nothing in his
mouth or throat which might
interfere with breathing;such
a search only takes aninstant.

The operator kneels strad-
dling the patient’s hips. He
places his hands on the small
of the patient’s back, fingers
over the lowest ribs, the
thumb parallel to the fingers.
A man breathes largely in the
region of the diaphragm and
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lower chest; the object of the movements
is to compress and expand this region
rhythmically.

At the rate of twelve to fifteen times a
minute, the operator presses forcefully but
not violently on the lower ribs, keeping his
own arms stiff. A count of about two
seconds is allowed between pressures, in
which the operator rests. The easiest way
in which to time the movements is for the
operator to synchronize them with his own
breathing.

No attempt should be made to adminis-
ter stimulants. Such measures should be
left to the physician, when he arrives. In
general, a man stunned by an electric shock
needs only air. Artificial respiration should
be carried on in a cool, airy place, if one
1s close at hand; but no time should be
wasted carrying the man to such a place,
if more than five or ten seconds are in-
volved.

If the patient revives and begins to
breathe normally, the operation may be
discontinued, but under no conditions
should he be permitted to sit up or exert
himself. He should be persuaded to lie
quietly on his back until the physician
judges it safe to move him. There are cases
on record where men were revived after
over an hour’s work, only to die of heart
failure when they got up under the impres-
sion that they were all right.

In electrical work, as elsewhere, an ounce
of prevention is worth a pound of cure.
The best rule is to kill and tag all circuits
before working on them, and to short-
circuit the plate bus by some simple device
which should always be handy for this pur-
pose. When trouble occurs during a pro-
gram, work as rapidly as possible—but see
that the plate current is off before you
touch portions of the high tension circuits.
Better a thousand times that the dancers
should wait a few seconds longer—that an
attentive audience be deprived for a few
moments of its entertainment, than that a
man should lose his life.

NOAEL % PRUZE ;
AT SE- AwWA PED |

““NOBEL PRIZE MAY BE AWARDED TO INTREPID
INVESTIGATORS OF MYSTERIES OF GALLON’’
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RADIO ENGINEERS DETERMINE
EXACT NUMBER OF CUBIC
INCHES PRESENT IN GALLON

Results to be Given to American Association for Ad-
vancement of Science—Nobel Prize may be Awarded
to Intrepid Investigators of Mysteries of Gallon

URING the month of July I paid a
visit to my colleague, D. N. Stair,

the chief of the brave men who turn
sixty cycles a. c. into radio frequency at
Bound Brook, New Jersey. Among other
things, we discussed the problem of scale
deposition on the water-cooled plates of
the large tubes, and the feasibility of sub-
stituting surface water for the deep-well
supply in use, Then, still earning our
salaries virtuously by such cogitations, we
strolled to a point about a thousand feet
from the station building, where a tile pipe
emitted a small stream of clear water, the
drainage of the nearby fields. Here we
sat down, looking at the bright green vege-
tation in the rivulet, and trying to decide
whether the flow was sufficient to fill our
cooling system in the allowable time.

“First,” 1 announced, ‘“we must know
the number of cubic inches in a gallon. 1
was taught this figure in school, but of
course | have forgotten it. No doubt you
can tell me.”

“1 fear,” replied my colleague, ““that the
figure has also escaped my mind.”

“Six hundred and forty acres to the
mile,” | reflected aloud, ‘‘and there are one
thousand seven hundred and twenty-eight
cubic inches in a cubic foot. But that has
nothing to do with the cubic contents of a
gallon. Suppose you get your Electrical
Engineers’ Handbook. After mastering the
difficulties of the index system, in two or
three hours we can find what we want.”

“An E. E. Handbook is one of the things

RADIO BROADCAST

wehaven’tgotat thisstation,”
replied Mr. Stair, sorrowfully.

“What!” 1 ejaculated.

“Do you mean to tell me that
you operate a plant of this
size without an E. E. Hand-
book on the premises, if only
for the sake of appearances?
Well, then, get your slide rule.
On the back you will find
tables and all sorts of useful
facts collected by savants,
from Euclid to Einstein.”

“No slide rule, either,” was
the answer. ‘“We use a table
of logarithms.”

“Then we are driven to us-
ing our wits. Now let us see
if we can reflect credit on our
Alma Maters dear, the test
shops at Schenectady, and Al-
dene, etc. In my mind | have
a picture of a certain gallon ci
jug of port wine which, ma-
terially, exists at my home,
forty miles away. I judge the
jug to be about seven inches in diameter and
ten inches high. The area of the base is
3.1410 times the square of the diameter, or
about one hundred and fifty-four square
inches. Multiplying by ten, we arrive at
the conclusion that there are one thousand
five hundred and forty cubic inches in a
gallon, approximately. Does that figure
sound familiar?”’

“But,” protested Mr. Stair, ‘“the area
of a circle is 3.1416 times the square of the
radius, not the diameter.”

“You are right,” | assented immediately.
‘“Therefore we must divide the previous
result by four. The new answer is three
hundred and eighty-five cubic inches to the
gallon.”

.'1 .
o 4

CONDENSERS AT RUGBY, ENGLAND,S NEWEST STATION
The station is so arranged that cither short or long waves for telephony or long distance telegraphy

can be used for communication with the British colonies or with the United States.
shown are able to withstand 8oo amperes at 40,000 volts.
in diameter and large cnough for one’s fist to fit inside.

The condensers
The bus bars and lugs are about six inches
Six million sheets of mica, carefully tested

and gauged, to the thickness of three-thousandths of an inch were used by the makers, the Dubilier
company, into the units which make up the bank
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BY FINDING THE TIME RE-

QUIRED TO FILL THE CAN ONCE”

“It still sounds high,” observed my col-
league.

“1 wish it were higher, when it comes to
the port wine,” [ replied. “The higher the
better.”

At this point Mr. Stair had an idea. He
produced a one-gallon oil can and measured
it triumphantly.

“There are two hundred and nineteen
cubic inches in one gallon,” he trumpeted,
after some figuring, “‘unless the oil mer-«
chant is a crook.”

“He probably is.”

But now, using the empty oil can, we
were able to measure the flow of the stream
directly, in gallons per minute, by finding
the time required to fill the can once. We
then returned to the station, where we
found Mr. Geer, an engineer of an associ-
ated company. Mr. Geer likes to do
things himself, and at this moment he was
striking a cold chisel with a hammer. |
interrupted him.

“Brother Geer,” 1 asked him seriously,
“how many cubic inches, to your mind,
constitute a gallon?”’

“Two hundred and thirty-one,” an-
swered Mr. Geer without an instant’s
hesitation.

“Preposterous,” 1 said, “l have just
calculated three hundred eighty-five and
Stair finds two hundred and nineteen.”

Nevertheless, I felt something haunt-
ingly familiar about the figure Mr. Geer
had mentioned. On the train back to New
York I suddenly recollected that 1 carry in
my pocket a small souvenir notebook issued
by a nationally prominent engineering firm,
containing wire tables, weights and meas-
ures, etc.  Sure enough, therc were and
are two hundred and thirty one cubic inches
in a gallon.

“Oh, well,” 1 reflected,
weights and measures is unworthy of a
civilized, scientific people. [ shall join a
society in favor of the adoption of the
nietric system.”

“our scheme of
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The Technical and Scientific Aspects of
Broadcasting

The Processes Involved in the Transmission and Reception of Broadcast Programs—A Simple
and Lucid Explanation of the Functions of the Various Units of the Transmitter and Receiver

ROADCASTING differs from other forms
B of wireless telephony in that the trans-
mission is sent out from one station for the
purpose of reaching a large number of receivers
scattered over an area, whereas other forms of
telephony generally involve two-way transmis-
sion between two terminal stations only.
Moreover, the apparatus used in broadcasting
not only must transmit intelligible speech but
must also transmit the subtle intricacies of vocal
and instrumental music with the highest degree
of faithfulness and freedom from distortion.
Stated briefly, the purpose of a broadcasting
system is to pick up air-pressure variations due to
sound waves, transport a facsimile of them by
radio means to a multitude of receiving
points, and reproduce at these points

By RALPH BOWN

Vice President, Institute of Radio Engineers

lated high-frequency currents, similar to those
flowing in the transmitting antenna are, thereby,
caused to flow.

. “"Detecting,” or converting the modu-
lated high-frequency current into telephone
currents having the same variations in intensity.

6. At both the transmitting and receiving
stations, amplifying the currents to increase
their power and to make up for losses in power
suffered in transmission through the various
parts of the entire system.

The mechanisms involved in items (1), (2), and
(3) constitute the Transmitting System, while
those involved in items (4) and (5) constitute
the Receiving System. [n the transit of the

bass notes of less than 100 vibrations or cycles
per second up to harmonics at 5000 cycles or
more. Thus it covers a range of frequencies of
at least 5000 cycles or, as it is expressed by the
engineer, a band of frequencies at least 5000
cycles wide. One kind of microphone in wide
use consists of a tightly stretched duralumin
diaphragm having two carbon microphone but-
tons attached to opposite sides of it at the center.
The two buttons are connected with the electrical
circuit in such a way that distortion tends to be
balanced out. The placing of the microphone
with reference to the performers, and the acous-
tic qualities of the surroundings, are of great
importance in achieving the best results. For

this reason, where possible, the program

sound waves as nearly as possible like
the original ones. The pickup, or input
and the reproducing, or output, ends of

el O

HIS is the second article to be published in Rapio
BroADcAST through the courtesy of the Encyclo-

is performed in a studio room especially
designed for control of placing, sound ab-
sorption, and echoes.

Since the range of volume, or loudness,

the system respectively, are comprised of
two pieces of apparatus which in principle
are essentially like the corresponding
parts of the ordinary telephone instru-
ment. At the input end is a telephone
transmitter, or microphone, to produce
electric current having variations in in-
tensity corresponding to the variations in
air pressure on the diaphragm caused by
the sound waves. At anoutput end some
form of telephone receiver is used to
reproduce from such electric currents the
corresponding sound waves. Since the

method of transporting the electrical Yol

just been published,.

paedia Britannica, the thirteenth edition of which has
In last month’s Rapio BROAD-
CAST, an article on the microphone, by H. J. Round
appeared i1n these pages, and on this occasion we take
pleasure in reprinting from the new Britannica an
article on broadcasting by Ralph Bown, well known
tn radio engineering circles in this country and abroad.
Mr. Bown is Vice President of the Institute of Radio Engi-
neers. He isinthe Departmentof Development and Research
of the American Telegraph and Telephone Company.
—THE EbpITOR.

covered by the program may be very
large, the amount of amplification applied
to the microphone currents before such
currents go to the radio transmitter must
be adjusted frequently in order that they
may neither overload the transmitter,
giving rise to distortion, nor fail, through
weakness, to actuate the transmitter
sufficiently. The_amplifier adjustment,
therefore, requires to be manipulated by
a control operator who is provided with
a radio receiver so that he can hear the
program exactly as it is heard by the

radio audience. To guide his judgment

counterpart of the sound waves from the
microphone to the telephone receiver is

not by electric currents or waves on wires, as in
ordinary telephony, but by electromagnetic
waves in free space, the mechanisms which in-
tervene in the process are of a distinctive charac-
ter.

The radio transportation or transmission is
accomplished by sending out from the transmit-
ting station electromagnetic or radio waves
which vary in intensity in the same manner as do
the telephonic currents from the microphone.
At receiving stations, these radio waves are inter-
cepted, and their intensity variations converted
back into intensity variations of a telephonic
current, which actuates the telephone receiver.
There are several distinct processes involved:

1. Producing the high-frequency alternating
electric current which, when introduced into a
radio antenna, causes the radiation of electro-
magnetic waves. This current is produced by
an electrical ““oscillator.”

2. ‘““Modulating” this current, or causing its
intensity to vary in the same manner as does the
intensity of the telephone current from the
microphone.

3. Radiating the electromagnetic waves by
causing the modulated high-frequency current
to flow in a radio antenna, or aerial.

4. Intercepting some of the radiated waves’
energy by a receiving antenna in which modu-

waves through space between these two terminal
systems, lies the field of Radio Transmission.

The most important device used in the
transmitting and receiving systems is the ubi-
quitous vacuum tube, or thermionic valve. Itis
employed in the most modern apparatus for per-
forming many functions, including generation of
high-frequency currents, modulation of these
currents by telephonic currents, detecting or
converting the high-frequency currents to re-
produce telephonic currents, and amplifying
both high-frequency and audio-frequency (tele-
phonic) currents. .

TRANSMITTING SysTeEmM: The transmitting
system comprises (1) the microphone, which is
placed at the studio or theater, and toward
which the sound waves of the voice or instrument
are projected; (2) the amplifier and control
devices, which magnify the electric currents
from the microphone by the desired amount;
and (3) the radio transmitting station, which
sends out radio waves modulated in accordance
with the amplified microphone currents.

Highly specialized forms of microphones are
necessary in order to respond accurately to the
wide range of sound frequencies and intensities
of speech or music. The music, for instance,
that comes from a symphony orchestra, con-
sists of tones which range from fundamental

wwwW americanradiohistorv com

O™
further in manipulating the volume con-

trol, the operator is usually provided with
an electrical device called a ““ volume indicator”’
which gives him a visual Indication of the
strength of the telephonic current at the output
of the amplifier. The amplifier and control ap-
paratus, and the radio transmitter, as well as
the wire telephone circuits between them in cases
when they are physically separated, must be
carefully designed to transmit the telephone cur-
rents without distortion.

The radio transmitters employed in broad-
casting are not different in principle from those
employed in other forms of radio telephony but
are designed with special attention to stability,
freedom from distortion, and purity of trans-
mission. In most types, the telephone currents
delivered from the control apparatus are ampli-
fied and impressed upon the oscillator tubes,
which generate high-frequency currents. The
output of the oscillator is thus modulated! to
correspond with the original sound variations.
In the smaller power transmitters the modulated
high-frequency currents then go directly from
the modulating system to the antenna, but
in some equipments, amplifiers containing power-
ful, metallic, water-cooled tubes are interposed.
The antenna systems of broadcasting stations re-
semble those of wireless telegraph installations.

1SereiJ Rapio Broapcast Laboratory Information Sheet
0. 25
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FREQUENCY ASSIGNMENT

THE assignment of carrier frequencies to
broadcasting stations is an important con-
sideration. When there is no modulation, that
is, during the silent intervals of a program, a
broadcasting station sends out waves of a single
frequency, as in continuous wave (c.w.) radio
telegraphy. This frequency is known as the
carrier frequency,? and is expressed in kilocycles.
When modulation takes place by speech or
music, there are also transmitted two ‘‘side-
bands,” or sets of waves which occupy two bands
of frequencies, one on either side of the carrier,
each about 5000 cycles (half a kilocycle) in width
making the total transmission cover a band some
10 kilocycles in width—with the carrier frequency
in the middle. The frequency range available for
broadcasting is limited, being, in the United
States and Canada, for instance, from 3550 kilo-
cycles to 1500 kilocycles. Thus there are only 95
non-overlapping 10-kilocycle bands, or channels.
Two stations in the same service area cannot
occupy the same band or even closely adjacent
bands without causing interference to each
other, so it is necessary to assign station fre-
quencies in accordance with some form of geo-
graphical zoning system, and the total number of
stations which can operate simultaneously is
definitely limited. 1n popular usage, the wave-
length in meters is commonly used as a measure
of the carrier frequency of a station, and in classi-
fied lists of stations, both the carrier frequencies
and wavelengths are often given. The numerical
relation between the two is the same as for any
propagated wave motion, either one beingequal to
the velocity of propagation divided by the other.

Receiving System: The functions of the
receiving system are (a) to collect the radio
wave energy in its antenna, in the form of high-
frequency currents; (b) to select, to the exclusion
of other channels, the currents lying in the band
of frequencies occupied by the station to which
it is desired to listen and then, (c) to amplify
these currents, and (d) to convert them into
audio-frequency (telephonic) currents, which
are in turn amplified and delivered to the tele-
phone receivers or a loud speaker.

Forms oF ANTENNAs: Two kinds of antennas
are in common use, the one, an elevated wire
similar to a transmitting antenna, and the other
a loop antenna consisting of a coil of a few turns
of wire wound on a frame or other support.
The former is electrically more efficient, but the
loop being relatively small 15 often more con-
venient. The selecting of stations is done by
means of tuning circuits having electrical in-
ductances or coils, and electrical capacities or
condensers. These are adjustable, so that the
circuits may be tuned to respond most strongly
to currents in the band of frequencies sent out
by the station it is desired to receive. Making
these adjustments is known popularly as
“tuning-in.” In the arrangement and form of
the tuning circuits and the vacuum tube ampli-
fiers, receiving sets have a wide variety of
differences in detail, but broadly they fall into
three main classifications: (1.) Regenerative
Sets; (2.) Radio-Frequency Amplifier Type
Sets; (3.) Intermediate-Frequency Amplifier
(Super-heterodyne) type sets.

In addition to these types, there is a class of
much simpler and less sensitive receiving sets
known as ‘‘crystal sets,” which contain no
vacuum tubes. A crystal set consists merely
of an antenna, the tuning circuits, and a “crystal
detector” which serves to convert the modulated
high frequency currents into audio-frequency
(telephonic) currents. A crystal detector is a

2Sce Rapio BroapcasT l.aboratory Information Sheet
0. 10.
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device which utilizes the electrical rectifying
properties of certain crystalline minerals. The
lead ore galena is one mineral thus commonly
employed.

REGENERATIVE SETs: In regenerative? sets a

“controllable coupling of some kind is provided

between the output and input circuits of the
amplifying or detecting tube, or tubes, so that
some of the amplified voltage may be fed back
into the tubes again and be re-amplified many
times. This gives more effective use of a small
number of tubes. Such sets, when the ‘‘feed
back” coupling is wrongly manipulated, will
generate continuous high-frequency oscillations
which cause waves to be sent out from the an-
tenna as at a transmitting station. These
waves may be a troublesome source of interfer-
ence to other receivers and, for this reason, a
decline in the use of regenerative sets is being
forced by public opinion.

RaAD10-FREQUENCY AMPLIFIERS: In the second
type (Radio-Frequency Amplifier) the radio-
frequency currents are amplified by a multi-
tube amplifier before being impressed on the de-
tector tube, which converts them to audio-
frequency currents. If no precautions are
taken to avoid coupling between the output and
input of the amplifier, this type may also be
regenerative. Various expedients are employed
in the design and construction of high-frequency
amplifier types to guard against regeneration,
and to make them stable and non-oscillating.

INTERMEDIATE-FREQUENCY (SupeErR-HETERO-
pYNE) Tvype: In this type of receiver*, the
modulated high-frequency currents from the
antenna are combined in a converter tube
with continuous high-frequency currents gen-
erated by a local oscillator tube circuit. From
their interaction in the converter tube there
results a modulated intermediate frequency,
usually of the order of 50 kilocycles. The
intermediate-frequency currents are amplified
and passed to a detector tube, which repro-
duces audio-frequency currents from them.
This type of set is stable and easily adjusted.
It is, however, usually more complicated and
expensive than the other types,

AmpLiFIERS: All types of receiving sets except
the simplest, contain, or must be used with,
audio-frequency amplifiers which, coming after
the detector tube, amplify the audio-frequency
currents to a sufficient intensity so that they
will operate the telephone receivers or loud
speakers which reproduce the sound vibrations.

In order not to distort the high-frequency or
audio-frequency currents, it is necessary that the
various circuits in the receiving set pass these
currents with equal efficiencies for the different
frequencies in the band, and that the various
tubes, particularly the detector and audio-
frequency amplifier tubes, be of sufficient size to
transmit the currents without becoming over-
loaded.

The portions of the receiving system in which
distortion is hardest to avoid are the audio-
frequency amplifier and loud speaker. The
best amplifiers are designed to amplify uni-
formly all frequencies ranging from 100 cycles,
or even less, to 5000 cycles or more, since all
these frequencies are important in accurate re-
production of speech and music. In the same
way, the transfer efficiency from electric energy
to sound energy by the loud speaker should be
substantially constant over this range. The
load-carrying capacity of the amplifier and loud
speaker must be adequate to provide the desired
volume, or distortion, due to overloading, will
result.

3Sce Rapio Broancast Laboratory Information Sheet
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Loup Speakers: Loud speakers® are roughly
divided into two classes—the hom types and the
homless types. In the horn type, the dia-
phragm is attached by its edges to the small
end of a horn which forms a sort of megaphone
to concentrate the sound. In one of the most
common hornless types the diaphragm is a
shallow cone, one to three feet in diameter,
made of paper or cardboard. The cone types
have become very popular because they re-
produce the lower frequencies, or bass notes,
which give rich fullness and naturalness to
music, better than do the ordinary horn types.
For the higher frequencies, the two types are not
so widely different. Horns, if made sufficiently
long, are also capable of reproducing the low
notes. Such long horns may be looped or coiled
to avoid unwieldiness. 1t is yet too early to say
whether the horn or hornless type will ultimately
be developed to the greatest perfection.

Forms oF Sets: In physical form, receiving
sets range all the way from an assemblage of the
various elements or parts as separate units
wired up by the user, to the most pretentious sets
in which the entire system, including loud
speaker and power supply sources, is housed in an
elaborate cabinet designed to be a beautiful
piece of furniture. The most common arrange-
ment, however, consists of the receiving set
proper (enclosing the tuning and radio-frequency
circuits, and very often also the audio-frequency
amplifier), the batteries or other power supply
sources for the vacuum tubes, and the telephone
receivers (or loud speaker). This combination
is flexible, and the various parts of it may be
purchased separately to suit the owner’s pref-
erence.

Power SuerLy: From the user’s standpoint,
one of the annoying problems is that of power
supply. The power supply for filament current
is usually a storage or dry battery called the A
battery. Storage battery units have been de-
veloped which are simple and convenient for use
in the home. They contain, within one box, both
the battery and a means of charging it from
house electric lighting circuits. Dry batteries,
made up in block form and called B batteries,
are conmonly used to supply the small current at
50 to 150 volts required by the vacuum tube
plate circuits. There are also used to a consider-
able extent so-called B battery eliminators.
These are devices in which current from a
lighting circuit is used to supply plate-circuit
current. In some receiving systems using
vacuum tubes that require only a small filament
current, this also is obtained by rectification
from lighting circuits, and the entire set is
operated from an electric-light socket, thus
doing away entirely with batteries.

RApl0  TransmissioN: When the radio
waves are thrown out, or radiated, from the
antenna at the transmitting station, they tend
to spread out in all directions somewhat as do
the waves in a pool of water when a stone is
dropped intoit. As they travel outward in ever-
increasing circles, their initial energy is spread
over a larger and larger circumference so that the
intensity of the waves must correspondingly de-
crease. If the energy merely spread out in this
way, none of it being lost, the wave intensity
would change inversely as the distance increased.
But, due to the absorption® in the atmosphere,
and in the ground, of a part of the wave energy,
which is thus dissipated as heat, the falling-off
of wave intensity with distance is more rapid.
The amounts of absorption caused by various
kinds of terrain differ widely, being smallest for

8See Raplo Broapcast Laboratory Information Sheet

0. 40. .
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No. 2.

(Conlinued on page 76)
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The Romance of Raytheon

8y DONALD WILHELM
Author of “The Story of Steel,” “The Story of Wrought Iron,” etc.

told me one afternoon why they had studied the wings of dead birds

to learn how to fly. In his home in Washington, not long before he
died, Alexander Graham Bell told me why he had studied human ears to
learn how to reproduce sound. In Cambridge, Massachusetts, the other
day, Charles Grover Smith told me why his principal interest in life has
for years been various and sundry families of busy molecules, atoms, and
electrons in various rare gases.

Now, a gas, to most of us, is our idea of nothing—until a grouchy col-
lector from a public service company comes round. Therefore molecules,
atoms, and electrons in gases we can’t even detect without using instru-
ments that are Man'’s sixth sense, are apt to be our idea of less than nothing |
at all. Still, the realest, most interesting, most important folk in this world,
to Charles Grover Smith, are and for years have been the said mixed fami-
lies of molecules, atoms, and electrons. Still more to the point, he has
;nade these lively, hop-skip-jump little critters go to work systematically

or you.

If you don’t believe it, and own a receiving set, read on, brother, read on! '|

To begin with, of course the smallest son of the newest fan knows what
a tube is, that it functions somewhat like a control valve. And the oldest
fan warms with satisfaction when he watches a tube glowing. Moreover,
every good American, except one or two, knows that, until the last year,
filaments and chemicals were used for rectification in the two kinds of rec-
tifiers on the market. But, during the last year, those who have bought
complete power units bearing the name of any one of a selected list of man-
ufacturers, or have qualified to make their own, have learned that a tube,
new in kind—one that at last successfully employs the gaseous principle in
rectification—is now available.

Hence this little journey to see Charles Grover Smith.

You find him most any day, and many an evening, at the home of
Raytheon, over on the Cambridge shore, three or four steps from Massa-
chusetts Institute of Technology which is on the bank of the Charles. Here
the Raytheon offices, which enjoy a long view to be described in our next,
are in one building round the corner from the Raytheon factory. “The
factory itself,” hardly a year old, but now running night and day, “is merely
the productive branch of the Raytheon laboratories,” to quote the mechani-
cal genius in charge, John A. Spencer, who numbers the Million Dollar
Thermostat among his inventions, by the way. The Raytheon laboratories
—get this!—overlook the factory. It’s a fine, new, modern factory, but
“merely the productive branch of the laboratories.” The laboratories are
older, a good deal. They are larger than any other radio laboratories in
America, except those of our three largest electrical companies. And for
their main purpose they are better manned—the proof is they have solved
a problem, that of gaseous conduction, which has everywhere else been a
challenge to physicists all over the world. Professor Vannevar Bush, who
has charge of graduate research in the electrical engineering department
of ‘Tech’is there, along with M. André of the Radio Technique Company
in Paris, Roland F. Beers, and others whose names you know.

& Arlx'ld there, in a little office lined with books, you find Charles Grover
mith.

In a little while he is warming to a subject that has absorbed him since
he was a boy. “For many years,”” he says, ‘the uses of gases for conduction
had the promise of many superiorities over any method in use. A great
many physicists worked with this phenomenon, which has almost number-

][N their hangar at our first great aero meet, Orville and Wilbur Wright
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less variable factors, and got nowhere. It camé up, for instance, in connec-
tion with the old X-Ray tube. Gases were tried in that tube, but they
disappeared, in the metal and glass parts.”

The challenge, you see, was there. Raytheon met it.

“It was thought,” Mr. Smith went on, “that gases used in tubes would
deteriorate. Ours don’t. It was thought that the use of gases would cause
the electrodes to deteriorate, that the metal parts would go; but ours don’t.
Properly adjusted, we have put them to the test of many thousands of
working hours at full load. Again, it was argued that the use of gases
meant unsurmountable problems of internal voltage drop. But Raytheon
solved these problems.”

“Also it was said that there was a limit to the load such tubes could
carry. But there is no inherent limit to the currentexcept that which will
burn up the tube, as is shown by the fact that we have passed current at
the rate of 70,000 amperes per square inch, whereas copper would pass
only 1,000.”

This means that not only has Raytheon made a contribution to radio
that must go a long way in revising rectification, but it has made an im-
portant contribution to Science as well. It means that, when the limita-
tions of filament and chemical rectifiers are pretty well established, a new
path of progress is opened with possibilities almost beyond conjecture. It
means, on the merchandising side, that Raytheon must take the lead and
will no doubt hold it since its laboratories are a good two years ahead of
its factory and it has an open field, owns the basic patents.

It is enough here to say that among these patents are two of Mr. Smith’s
which essentially turned the corner. One of these covers the invention of
the hollow cathode in which gases are confined remote from the glass of
the tube. The other covers the first successful application of the familiar
short free-path principle of insulation. There are still others, those of Pro-
fessor Bush, for instance, covering the treatment of metal parts. But all
the patents in kingdom come wouldn’t cover the whole story.

It is possible, as a matter of fact, that there is no product of Science to
which more years of accumulated knowledge, experience and experiment
have been given than to this succession of triumphs: First, the electric
light, to which thirty years of ceaseless effort went; next, tubes, which
would have had a long way to go without the lessons of the lamp, and
now, Raytheon Rectifiers.

In the laboratories, in triplicate, in three separate vaults, is the day-by-
day story of gaseous conduction as physicists set it down. But that’s only
part of the story. The whole story begins, of course, with pure Science
plus the accumulated findings, experiments, and disappointments of many
devoted men. It works down to date very slowly. It pictures, on the way,
a very earnest student of physics, Charles Grover Smith by name, at work
in a Harvard laboratory, trying, for one whole year, to get one test tube
of pure helium, which cost $1,500 a cubic foot in those days. It suggests
what he learned about the use of charcoal, liquid air, much else, in puri-
fying gases, and a lot more that he learned about certain mixed families of
molecules, atoms, and electrons in those gases. “Iliked helium,” he told me
with a whimsical smile. “Partly because its molecule has a long free-path.
I learned how many of them, or rather, how much of a given gas, could be
confined in a given space under pressure. But we’ve found here we can
get ten times more than I thought.”

You see, nothing is taken for granted.

Through six long years before Raytheons were put on the market, Mr.
Smith, Professor Bush and their associates divided their work. Thanks to
the wisdom of farsighted business management, they were always able
to enjoy plenty of funds and facilities—Thanks to that management,
Raytheons were not put on the market until they were a proven success,
and then in accordance with an admirable and courageous fool-proof plan.

Now you can see why Charles Grover Smith has had, for his main in-
terest in life, those various and sundry families of busy molecules, atoms,
and electrons in various rare gases!

g et
———— RAYTHEON "
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The Type 405

GENERAL RADIO-RAYTHEON
—7 —= J PLATE SUPPLY

Improved quality of reception, free from anxiety caused by steadily ‘
detenorating “B” batteries, 1s now possible through the use of a General
Radio—Raytheon Plate Supply. |

T e This unit operates on 110 volt (6o cycle) A. C. and provides voltages of |
WA ’h'i'm}f.@«"‘ef. % J.:.l“ \,, =

45, 90, 130 and 200, ‘
Voltages are readily adaptable to all popular makes and circuits of radio
receivers by means of fixed resistances which are tightly sealed from dust
and moisture, thus eliminating bothersome and noisy tendencies of variable
resistance voltage controls.
The voltage drops at the various taps per milliampere load are as follows:

Tap Open Circuit Rate of Drop per Milliampere
45 55 2.35 volts
90 132 3.50 ¢

130 205 j.00

200 260 1.80

The unit is contained in a metal case with attractive black crystalline
finish, and has a conveniently located A. C. switch.

- o A Type 4035 Plate Supply, with BH Raytheon Tube, . . . . $46.00
m.g T a-‘*“_?:ﬁ«w“}*’ Pt Ask your dealer to show and demonstrate this unit to you or write for
xas SHE -_g«._::%““& - our booklet containing complete information.

GENERAL RADIO CO. Cambridge, Mass.

JRADIO -

AND ACCESSORIES

PARTS

N ATTI ON A L

POWER TRANSFORMERS, SAFETY-SOCKETS, CONDENSER-BLOCKS, FILTER-CHOKES
RAYTHEON PLATE-SUPPLY UNITS

FOR

g These units, for RAYTHEON plate-supply construction, embody
numerous features of value not previously found, which simplify and
shorten wiring, Improve appearance and increase safety of operation.
q The TRANSFORMER has taps for A.C. filament supply for both
5 and 7 volts with mid-connections. The windings are generous in size
and will carry full load without heating. The 0.1 Mfd. buffer con-
densers are built into the transformer and no outside wiring is required
for them. g Completely insulated high-tension leads are furnished tq

NATIONAL

COMPANY,

the SAFETY SOCKET—a specially protected and cushioned unit.
g The CONDENSER BLOCK contains one 8, two 2 and two 1 Mfd.
TOBE Filter Condensers and matches the transformer in shape and size.
q The FILTER-CHOKES are in a single small case and are carefully
designed, for full impedance and wire size. 4 These units are made to
NATIONAL standards. Anyone who has built a BROWNING-
DRAKE knows what that means. Send for Bulletin BR. Be sure
you gdet the denuine NATIONAL produots.

INCORPORATED

W. A. Ready, Pres.—Engineers and Manufacturers—110 Brookline Street, Cambridge, Mass.

*
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The “B” without a Buzz

P IONEERS in battery elimination, our
laboratory and field research work has led
to the development of five models to meet
the voltage and current requirements of
any receiver.

Leading engineers, magazines and. set Type 612—The new laboratory-built
manufacturers have given their unqualified Mayolian delivers 180 volts and is
endorsement to the Mayolian “B” Supply ghstlutely aoiec’es in Operaticniy 4l

- . voltages are adjustable. Complete,
Units because their use means more ef- with Raytheon tube - - - $42.50

ficient performance, greater volume, better
tone—as well as a permanent solution of
the “B” battery problem.

A Mayolian will give your receiver—re-
gardless of make or type,—a continuous,
uniform, noiseless “B”’ current from your
light socket at half the cost of operating a
25-watt lamp.

There is a Mayolian for every receiver
and pocket book. Model 611, employing

the new Raytheon BH tube—the most Type 609—Encased in a beautifal
powerful “B” Supply Unit on the market mottled blue-gray metal cabinet, ;
—will operate any set and any power tube, :ﬁ;‘: }:’;"gif’“;fh ‘:C:CE s::gg;hf:‘:nsm
$57.50. Model 607 for D. C., $35.00. base and top, and engraved Bakelite

panel, It harmonizes with any re-
ceiver and the furnishings of any room.

M AY o L IAN Complete, with Raytheon mbe.sss_oo

RADIO CORPORATION
1868 Webster Ave., NewYork, N.Y,
Pioneers in Battery Elimination

w‘" A

The nearest Mayolian Dealer
will demonstrate. Write us!

The Power of Niagara—-The Quiet of an Arctic Night
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B Battery Eliminator

— T

of the
leading
«B” Eliminator
manufacturers

53

USE OR RECOMMEND

CLARQSTAT

eatest variable resistor!

(RAYTHEON, of course, included)

LAROSTAT covers every resis-

tor need. It is designed for

the precision control of mod-
ulation, regeneration, oscillation,
grid action, plate voltage and gen-
eral laboratory practice.

* and the roll is growing!

«THE GATEWAY TO BETTER RADIO”

a 32-page book which gives accu-
rate instructions for the use of
CLAROSTAT in every conceivable
type of circuit is now available. It
covers all the popular types of re-
ceivers, B eliminators and power

amplifiers. May we send you a
copy? Price 25c. *
American Mechanical Laboratories, Inc. one
285-287 North 6th St. Brooklyn, N. Y. { hole
mount

CLARQSTAT

with
Raytheon Tube

F II(;T}’ZPOEVZI AC
or B t
60 Cycle Currezt

$35.00

TYPE 2A
Higher Powered Elimi-
nator for extremely
large ects

$42.50
TYPE 2C
For 110-120 Volt A C

25 or 30 Cycle Current
$47.50

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 S to 150 possible.

The Raytheon Tube

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

Is Without Noise

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

No Acid or Solution

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

*

. ’/“-‘-‘—-_‘
)
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o ——
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=

T
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|
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FT'HE KINGSTON B
A% BATTERY ELIMI-
NATOR means clear, full
reception ’%‘always richer,
finer tone quality, and re-
lease from most of your
radio problems.

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

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

eAt Your Dealer’s

/ gil"‘z" g Eledlric, Lo L

% Examined and approved by Rapio Broapcast %
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Smooth as Velvet|

Webster <«DUQ-CHOKE”
and Raytheon Rectifier
Make Perfect Power Supply

THE remarkable series of Webster power units make possible a source of everready, inexpensive,
noiseless current supply that gives any capacity radio receiver the greatest distance, most volume

and clearest tonal quality.

It eliminates the noises from run down B batteries. Completely filters

out all A. C. hum from the loud speaker. NO ACID TO SPILL. No filament to burn up. Just
connect the unit to your light'ng socket, adjust the supply to the exact requirement of YOUR
RECEIVER for BEST QUALITY and you have a PERFECT CURRENT SUPPLY for years to
come. Costs far less to operate than the current requirement of one 10-watt lamp.

«B” and «“C” Current
from ONE unit

.
-
=

Something new! A “B” and “C” unit that gets the greatest
distance, most volume and clearest tone quality from super-power
receivers.

The “Little Giant B-C" under load delivers a surplus current supply and
ALL TAPS ARE MINUTELY CONTROLLABLE TO THE EXACT
REQUIREMENTS POR BEST QUALITY OF ANY RADIO RECEIVER
now on the market. The adjustments are easily made and when set require
The detector B supply is variable from § to go volts; the

Webster
“Super B”

The Webster “Super B has
three voltages with positive
variable controls. This unit
delivers sufficient surplus cur-

rent that with its wide range
of smooth positive variable control in
the power amplifier tap, as well as the
detector and ,intermediate taps, the
“B™ supply may ke adjusted to 'the
exact needs for best reception of any
receiver, and counterbalance any vari-
ation in the electric light line voltage.
All parts in the circuit are insulated
from the caee.

The detector supply may be varied
from ‘ﬁs to 75 volts, the intermediate
amplifier supply from 20 to 125 volts

and the power tuhe supply from 125

to 150 volts—to 180 volts with the
BH Raytheon—same_price. ' When
getting a straight “B™ eliminator for
over 5 tuhe set, insist on the WEB-
STER SUPER B.

Price with Raytheon B tube $39.00

“Ppular-B”

“POPULAR-B"-Open type
—All connecting wires are con-
cealed in the base which is en-
closed with a felt protected
iron bottom. All parts in cir-
cuit insulated from supporting
base.

This unit delivers ample noiseless
“B™ current for the detector supply,
intermediate amplifier supply and
power tube supply for any transformer
—coupled, resistance—or impedance-
coupled receiver requiring up to 35
milliamperes, 7 standard tubes or 6
standard and one power tube, fully
wired, ready to connect and plug in.

Price — Complete with Raytheon B
tube, cord and plug........ $35.00

“Little Giant B-C," the Webster
“Super B™ and “Popular B™ are for
operation on 110 (100-125) volt 6o (50
60) cycle AC supply. Prices slightly
higher in Canada and west of Rockies.
If your distributor does not bave the
Webster units do not accept a substi-
tute. It will pay you to fill out attached
coupon and mail to us at once.

Mail (Coupon NOW!

I

S—
-

no her attention. Ciortuinoe 00 0 a00oGa o os 5o oo SHe 8 a8 go DS mommm
intermediate amplifier B from 20 to 125 volts; the power tube B supply from ¥ .
12§ to 180 volts; the intermediate C supply from o to 45 volts; and thepower , WEBSTER COMPANY '
tube C supply from o to 45 volts. ' 3506 Lake Street P
May be used without ground on loop receiver. 1 Chicago, Ill. !
You will not hide the Webster Power Unit in a corner. Onthestand, :  Without obligating me in any way, please send me"your free booklet “Improve
beside the radio set, its beauty adds a touch of distinction. % ing your Radio™ and name of nearest dealer, v
Price complete with Raytheon B. H. tube ............. vev.e .. $50.00 ' Name ¥

: : Address %

COMPANY f g :

THE WEBSTER £ Giy :
I,ak Chicago g Dealers! Write on your own letterhead for ]

3506 WeSt 1 St. & : full details and name of nearest distributor. :
oo ’

% Examined and approved by Rapio BroaDCAST %
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Remote Control
Power Supply
with
Set Control Button

Type 101 X—*“B Power”

Supply
Raytheon Tube Type Unit oper-
ating on house lighting circuit.
Three variable controls from
180 volts down. Has REMOTE
CONTROL feature.

Connect Trickle
Charger Here

It’s Unique—Practical and an
Exclusive Storad Feature

Here is the kind of Power Supply you have been waiting for—REMOTE CONTROL
—the kind that is controlled with one button placed where you want it. Place your
eliminator, charger and batteries where you wish—cellar, clothes press, or cabinet
—you do not have to touch them to turn them on or off. The control button turns
off the set and eliminator and turns on the Trickle Charger at the same time.

Interchangeable with Other Units

You do not have to use all Storad Units to enjoy this REMOTE CONTROL
feature. A Storad Trickle Charger will work with any make of eliminator and

and Trickle Charger operate it by REMOTE CONTROL, or you can use a Storad 101X “B Power™
Combination unit illustrated here com-  With another make Trickle Charger and enjoy the same advantages,

bines Raytheon type “B" Eliminator

with Storad Trickle Charger. Operates Raytheon “B Power” 100% Over Capacity
with REMOTE CONTROL.

Storad “B Power” Units having the  That's why Storad Power Supply will
REMOTE CONTROL feature are o on any set without hum. Storad

Raytheon Tube Type. .
Storad Exclusive Circuit (Patent Pending) Heavy Duty Units have ample power

TobeDeutschmann Heavy DutyCon- ~ for UX171 Power Tubes even when
densers are used throughout. used on the largest sets.

NO MORE POWER WORRIES

Put a Storad on your circuit and your power worries are over. You will have
@@ current—Iots of it—when you want it.
= Storad Power Supply is the result of three years of research work and one year

Type 701X Trickle Charger of actual test.

Suﬂ";:: ilent ity \f;or - {)\l,, %’ tteriels - Insist on Storads from your dealer or write us direct *
with larger sets. Variable Control regu-

Biven eharging chrene 60 Lt BaD. . THE STORAD MANUFACTURING CO. .
Has REMOTE CONTROL feature. 2415 Detroit Avenue Cleveland, Ohio

- -

% Examined and approved by Rapio BroapcasT %k
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CROSLEY
RADIO

All prices slightly
higher west of
Rocky Mts.

This little double-
circuit 1-tube set has
made long-distance
records.

4 tubes, Amazing
efficiency, Crescen-
don equipped!

"THE
PORT.
ABLE"

13

form,

Five tubes, tuned
radio frequency.
Two stages non-
oscillating radiofre-
quency amplifica-
tion, Crescendon,
two stages audio
frequency amplif-
cation.

THE =%
|

s-tubes, z-dial con-
trol, acuminators,
Crescendon power
tube adaptability,

g-tubes. True cas-
cade amplification;
non-osci.lating and
non-radiating.

g-tube $5o instru.
ment,Crosley Musi-
cone speaker, an-
glc compartment for
atteries. Solid ma-
hogany console,

Double Druin sta-
tion selector! Musi.
cone and room for
batteries and acces-
sories.

“MUS)
CONES™
f12m
147
3

12-inch size, $12.50.
Super Musicone,
© $14.75. Musicone
Deluxe. $23.50.
Also beautiful con-
sole with room for
batteries and acces-
sorfes as below.

CROSLEY
FEATURES

‘THE
“CRESCENDON"

When,
on ordi-
nary ra-
dios,
ears

must strain to catch
a station miles
away, a turn of the
Crescendon on
Crosley radios In-
stantly swells re-
ception to room-
filling volume.

One-dial control.
You find your sta-
tion, then write ils
letters on the graphic
dial, locating it once and
for all, to turn to when-
ever your fancy dictates.

chassis not only aids in producing
astounding selectivity, but stand-
ardizes manufacture and helps
make possible the price of $s0.

cendon!

hesitated to do so.

One-Dial Control!

... In this amazing 5-tube set at $50

Already the new 5-tube Crosley set, at $50, has
met such a tremendous demand as to confirm
the prediction that it will replace thousands
upon thousands of sets now in use.

Confronted by high prices, many people who
desire to replace their old sets have hitherto
Now . . . in the new Cros-
ley ¢“5-5"" . . . they find the features and quali-
ties they desire, formerly exclusive to very high-
priced sets . . . available at small investment.

The incomparable joys of Single-Dial Control!
Uncanny selectivity, rcsulting from its metal-
: shielded chassis and the surpassing cfficiency
/ ' of the Crosley circuit’s advanced design!

The new Crosley all-metal shielded quisite volume, thanks to the matchless Cres-

Ex-

Crosley Acuminators, power tube

adaptability . . . all the attributes of radio at
its best . . . for $50!

In all the Crosley line no instrument repre-
sents a greater triumph than this wonderful

5-tube set.

Examine the line in full, as illus-

trated in the marginal column at the left . ..
each item a victory for mass production in re-
' ducing radio prices. Then see the Crosley line
at Crosley dealers . . . including the new *5-5°

Slightly higher west of the Rockies. Never before,
at anywhere near this price, has a radio set pos-
sessed all these advantages: 1. Single dial control
with graphic station selcctor. 2. Metal-shiclded
chassis, contributing to amazing selcctivity and
reducing cost. 3. Crescendon control, producing
exquisite volume from distant stations. 4. Crosley
Acuminators, which sharpen tuning and increase
selectivity. 5. Power tube adaptability. 6. Beau-
tiful, solid mahogany cabinet of distinguished de-
sign and exquisite two-tone finish.

accuracy.

See it . . . hear it.
solid mahogany cabinet.
the stations, written in on the graphic dial, parade be-
fore you and usher in their programs with unerring

Acuminators.
the Crescendon.

. » . now on display!

View the refreshing beauty of its
Operate it yoursclf.

Watch

Sharpen the selection with the Crosley

THE CROSLEY RADIO CORPORATION, CINCINNATI—POWEL CROSLEY, Jr.,

Crosley Manufactures radio recciving sety, whieh are lieensed under Armstrong U. 8. Patent No. 1,113,149 or under patenti applicatlons of Rudio

Fregnency Laboratories, Inc., and other patents issued and pending. Ownlng and operatlug station W L W first

remote comtrol super-power station in Amerlen. All prices withont accessories.

this phase of inanufacture.
THE SINGLE-DIAL
STATION SELECTOR
Nothing in
radioequals
the joy or the
convenience
of single dial
control. Crosley single drum
control enables you to find

several Crosley sets, fur-
nishes a substantial frame
tor mounting elements, pro-
duces excellent alignment of
condensers, shields the units
from each other, prevents
interstage, improves the
stability of the clrcuit,
increases selectivity and
saves costs by standardizing

An exclusive Crosley feature.
ALL-METAL SHIELDED
CHASSIS

A=

This truly great
radio achievement, found in

the statfons sought without
log book or “‘tuning.*’
THE * ACUMINATORS "

Crosley Acuminators
provide sharp tuning
where reception
spreads broadly over
dfal, easily.tune out
local and bring in far

stations. Ordinarily, once ad-

% Examined and approved by Rapio Broancast %
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Release inspiring volume by means of

Know what heights . . . in tone, voluine, selectivity and
sensitivity . . . radio of moderate priee has reached!

President

For Catalogue

write Dept. 20

justed and they need not be

touched again.

USE OF POWER TUBE

Powcr tube adaptabi-
lity marks the Crosley
"s-50'",  *'5-75"" and
“RFL* sets. This fea-
ture typifies Crosley
provision for best radio

reception at imoderate cost.

QUALITY
AND
BEAUTY
IN
CABINETS
AND
CONSOLES



www.americanradiohistory.com

74

RADIO BROADCAST ADVERTISER

The First

Universal Condenser

Avoids Crowding
al any oparl of
the wave band

The New Hammarlund

“MIDLINE”

With Full-Floating Rotor Shaft

HE shaft may be adjusted to any
desired length for accommoda-
tion of different dials, or it may be re-
placed by a longer shaft for direct
coupling to other condensers. Gears,
cams or pulleys may be attached for
any arrangement of single-control mult-
iple Condenser operation.

The new “Midline”
every refinement learned from Ham-
marlund’s 16 years of experience in the
manufacture of electrical precision in-
struments.

condenser has

cities—single and multiple models.

“For Sale by the Better
Radio Dealers”

Write for Descriptive Folder

Hammarlund Manufacturing Co.
424-438 W. 33rd St., New York

Fore Bettorr Radio’

ammariund

PREC/S/ON

) PRODUCTS

e ‘uwx%

Made in all standard capa- |

BLUE PRINTS
1

For the R. B. Impedance-Coupled Brown-
ing-Drake Receiver.  Construction in-
formation and blueprints full-size of panel
and sub-base, detail drawing circuit dia-
gram, picture diagram. The set is a
Browning-Drake brought up to the min-
ute.  Impedance amplification is used.
Use the coupon below and send your
remittance of one dollar.

For the Rapio Broabpcast ¢ Aristocrat,”
a five-tube receiver, featuring single con-
trol and resistance amplification. This
set described eleven months ago in Rapio
Broapcast has been constructed with
great success by many enthusiastic read-
ers. Instruction booklet and three full
size blue prints, $1.00. Order by coupon
below.

For the Roberts Four-Tube Knockout
Receiver, an ever popular receiver which
has been constructed by some 50,000 radio
) enthusiasts. Instruction booklet and two

full size blue prints, $1.00 the set. Use
coupon below.

How Radio Receivers Work, by Walter
Van B. Roberts. A book on important
principles of radio written by one of the
foremost of the younger radio experimen-
tal engineers and the designer of the
Roberts’ Circuit. Boards, 65 illustrations,
: 52 large pages with a bibliography, $1.00.

How to Build Radio Broadcast’s Series of
Knockout Receivers. A collection of all
the information published in Rabio
Broapcast on the Knockout Series of
radio receiving circuits. Price $1.00.

Rapio Broapcast BookLer DEPARTMENT
Doubleday, Page & Company
Garden City, New York

Gentlemen:
I enclose $
] R.B. Impedance-Coupled Browning-Drake Blue Prints.
[] Rabio Broapcast “Aristocrat™ Blue Prints.
[] Four-Tube Knock-Out Receiver Blue Prints.
[] How Radio Receivers Work.
[ ] Knockout Receiver Series Booklet.

for which please send me:

Please send to

(NAME)

(STREET ADDRBESS)

RBN-26 (ctry) (sTATE)

% Examined and approved by Rapio Broancast %
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Carnmell
Ununensers
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The Type “C”
has a tuning

Q] characteristic

< which ap-
proaches The

C straight fre- Type “C
?;ezcglat:’:a' Cardwell.
straight wave- Condenser is
i:‘f;h = pliss almost the uni-
from $4.00 up, Ver.sal self:ction of

— Radio Engineers and

Editors who want the
best. Mr. John B. Brennan
used them in the New Radio
Broadcast “‘Lab” circuit.... Mr.
E. M. Sargent recommends the 317-C
as the only condenser for the “Infra-
dyne” . . . . The “A. C. Varion,” which
you can build to work direct from the light-
ing fixtures, uses the 217-C. .. . For Short
Wave Reception, Cardwell Condensers have always
been accepted as the only practical instrument.

“THE STANDARD OF COMPARISON”

o‘ "'.“

-
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APPRO

Connector
Pl ug’

The very appearance and sure posi-
tive action as you put it together will
sell you on the new Yaxley Cable
Connector Plug.

S NS NG TP AR CXPIA R w-«\\m«&«m’?@

The Bakelite construction, the phos-
phor bronze double contact springs,
the convenient mounting plate with
the permanently attached color guide
for wiring tell you the unusual merits
of this practical plug for quickly and
conveniently connecting battery leads
to your set.

The No. 660 is the plug illustrated

$3.50
The No. 670 is the plug for the set
with binding posts—no soldering.
Just hookup the terminals to your set
and batteries and the job is done.

$4.00

SRR

RSO RO XPEEE

AR TR N AN

1 Junior

2>

i Jacks

%

)] For the set

builder who
wants a thoroughly dependable jack
in the junior size. Absolutely the
same in every exclusive feature of de-
sign and construction as Yaxley stand-
ard jacks. Pure silver, self cleaning
contact rivets. All spring combina-
tions from one to seven.

Midget
Battery
Switch

A neat efhcient
filament control
switch.  Never
gets out of order.
One nut mounting. Hard rolled
phosphor bronze springs. Pure silver
contacts. Quick make and break.
Furnished complete with “Off "and
“On" plate, as illustrated, at 50c.

YAXLEY No.lO

At your dealer. If he can-
not supply you, send his
name with your order to

Yaxley Mfg. Co.

9 So. Clinton St.
Dept. B

CHICAGO, ILL.

% Examined and approved by Rapio Broapcast %

| The Technical and Scientific Aspects of Broadcasting

| different directions is not the same.

|

(Continued from page 64)

transmission over the ocean, or bodies of salt
water, and increasingly greater for fresh water
and dry land. Since a broadcasting station
is usually not surrounded on all sides by a uni-
form terrain, the efficiency of wave-travel in
As a result,
the received wave intensity may not be the
same at all points equidistant from the trans-
mitting station. Mountains and steel-frame
building areas of large cities cause particularly
heavy absorption, which may amount to almost
complete suppression of the waves so that on the
far side of such obstructions there is sometimes
an area of very low wave intensity called a
“dead spot.” At such places, or near places
where the terrain changes abruptly, as at a coast
line, the waves may be deflected somewhat
from their course and be thrown across the path
of another part of the waves which has not been
deflected. This gives rise to wave interference
patterns of the same nature as those produced
at the edges of shadows by diffraction of light.
Since radio waves are millions of times longer
than light waves, the patterns are relatively
gigantic and one such pattern may cover an
area of a hundred square miles or more. Within
the area, the wave intensities at points separated
from each other by only a fraction of a mile
may show wide differences.

INTERFERENCE: If the wave intensity were the
only factor in radio reception, it would theoreti-
cally be possible to receive from a station at any
distance, since, as the waves became weaker, the
sansitiveness of the receiving system could be
increased by using more amplifiers. However,
the atmosphere is nearly always filled with va-
grant radio waves which enter the receiving set,
producing noises called “interference,” which
submerge the weak radio signals it is desired to
receive. These vagrant waves come from a
multitude of sources. The most potent come
from the atmosphere itself, and these, in a
manner not yet fully understood but commonly
thought to be due at least in part to thunder-
storms, produce waves which cause in the re-
ceiver crackling sounds known as ““atmospherics”
or, less properly but more popularly, as “static.”
The various sorts of electrical systems which are
a part of every modern community where
broadcasting exists are capable of throwing off
radio waves when the currents flowing in them
change abruptly. These may give rise to click-
ing, buzzing, and chattering noises.

The vagrant waves are present at all frequen-
cies and therefore cannot be tuned-out by the
selectivity of the receiving set. For this reason,
satisfactory, noise-free reception from a station
can be obtained only in areas where its signal
wave intensity is much greater than the intensity
of the vagrant waves. The intensity and
amount of the “atmospherics’ change with the
time of day and season of the year, being greater

| at night and much greater in the summer time.

Superimposed on these regular changes are large
fortuitous variations. The amount of absorp-
tion of radio waves at broadcasting frequencies
is influenced markedly by sunlight, being less at
night. On account of these two variables, which
are not closely related to each other in detail,
satisfactory reception from distant broadcasting
stations is largely a matter of chance. In
densely populated areas, where there also is in-
terference from powerful nearby broadcasting
stations, and perhaps from a multitude of re-
generative receivers, reception from distant
stations becomes well-nigh impossible.
FADING: Another impediment to radio recep-
tion at distances of more than one or two
hundred miles is an annoying waxing and waning

waanar amaricanradighictory com .

of the signal intensity, called ‘“fading.” The
causes of this phenomenon are not fully known,
but the problem is being studied actively by
many scientific agencies. The evidence so far
adduced has led to a theory that at distant points
waves from the transmitter arrive by two or
more routes, at least one of which is by way of
the upper reaches of the earth’s atmosphere.
At times, these waves, coming by different
routes, oppose and nullify each other while, at
other times, they add together and assist each
other. 1n going through these two states in pro-
gressive alternation they produce fading. The
fading may be selective as to frequency so that
the different frequencies within the band trans-
mitted by a station are differently affected, and
there is distortion of the received speech or music.

INTERCONNECTION OF BROADCASTING STA-
TioNs: The method of achieving widespread dis-
tribution of a broadcast program which has
been applied most successfully is that of inter-
connecting a number of stations by telephone
wires so that they all simultaneously broadcast
the same program. These broadcasting stations,
located at strategic points scattered over the
area to be served, permit the large majority of
listeners to receive the program just as satis-
factorily as they receive local programs.

The audio-frequency currents from the micro-
phone which picks up the program, after pass-
ing through the control operator’s amplifier,
are delivered to a system of telephone lines
which in many respects resembles an electric
power distributing network. Trunk wires go
out from the program center to various parts
of the country, and from these, at appropriate
points, connecting wires branch off to the broad-
casting stations. Telephone repeaters are
placed in the circuits at suitable points to
amplify the currents so that they may reach
the broadcasting stations without material loss
in volume. As has already been pointed out,
distortion of the telephone currents must be
very small or the faithfulness of reproduction
at receiving points will be spoiled. On this
account, the very best kinds of telephone cir-
cuits and associated apparatus are employed.

This form of large scale broadcasting has
reached its greatest de\elopmcnt in the United
States and England. In the United States,
as many as 29 stations have thus been tied to-
gether to broadcast a common program of na-
tional importance. On such an occasion, many
thousands of miles of land wires are involved,
and stations on the Pacific and Atlantic coasts
3000 miles apart, broadcast the same program
in unison. In England, as well as in the United
States, chains of stations, less widely scattered,
are in every-day use.

REFERENCES: Technical development in radio
broadcasting has been so rapid and so recent
that up-to-date information must be sought in
current issues of technical periodicals. Articles
on receiving systems are usually confined to one
type or to the products of one manufacturer.
For transmitting systems and transmission, the
following articles are suggested:

“Transmitting Equipment for Radio Tele-
phone Broadcasting,” by Edward L. Nelson.
Proceedings of The Institute of Radio Engineers,
Vol. 12, pp. 553.

“Broadcasting Transmitting Stations of the
Radio Corporation of America,” by Julius Wein-
berger. Proceedings of The Iustitute of Radio
Engineers, Vol. 12, pp. 745.

“Some Studies in Radio Transmission,” by
Ralph Bown, Deloss K. Martin, and Ralph K.
Potter. Proccedings of The Institute of Radio
Enginecers, February, 1926.
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IN THE production of Heavy-
Duty radio ‘““B” batteries
Eveready has established a
new standard of “B” battery
life and economy.

Eveready Heavy-Duty
45-volt “B” Batteries will
outlast any Light-Duty
45-volt “B” two to one
regardless of the number
and kind of tubes used!
Moreover, though lasting
twice as long, they cost
only one-third more!

To cap the climax of “B”
battery economy, in Eveready
Layerbilt No. 486, Eveready
has perfected a Heavy-Duty
“B” battery of unequaled en-
durance and dependability—
positively the greatest “B”

Here’s the most
economical “B” battery ever built

for radio

battery in service and satis-
faction its price can buy.

You can make no mistake
in buying Eveready Layerbilt
No. 486 for any set using nor-
mal voltages (45 to 135 volts).

You will be buying the ut-
most in dependability of “B”

LeEFT— Ever-
eady Layer-
bilt No. 486.

Riciir-No.
7111 Ewver-
eady Dry“(:;c’l’l
Battery, 1Y

Radio Batteries

-they last longer

)

power — the greatest “B”
power operating economy—
D. C. (direct current) in its
purest form, which insures
pure tone quality.

With colder evenings at
hand, radio reception is vastly
improving. Equip your set
now with Eveready Layerbilt
No. 486, the greatest “B”
battery ever built for radio.

Manufactured and guaranteed by
NATIONAL CARBON CO., Ix~c.

New York San Francisco

Canadian National Carbon Co., Limited ,
‘Toronto, Ontario

Tuesday night means Eveready Hour—9 P. M.,
Eastern Standard Time, through the following
stations:

wBAP—New York wWGR-Buffalo WGN—Chicago

WJIAR—Providence WOAE—-Pittaburgh woc—Davenport

WEEI-Boston wsAl-Cincinnati { Minneapolis

wTAG—Worceater wWraM—Cleveland “CC€0) St Paul

wF1-Philadelphia wwai—Detroit ESD—St. Louis
wnro—Washington

% Examined and approved by Rapio BroabcasTt %
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The Radio Broadcast

LABORATORY INFORMATION
SHEETS

INQUIRIES sent to the Questions and Answers department of RADIO BROADCAST bave until recently

been answered either by letter or in “The Grid.” The latter department has been discontinued,
and all questions addressed to our technical service department are now answered by mail. In place of
“The Grid,” appear now a series of Laboratory Information Sheets. These sheets contain much the
same type of information as formerly appeared in “The Grid,” but we believe that the change in the
method of presentation and the wider scope of the information in the sheels, will make this section of
RADIO BROADCAST of much greater interest to our readers.

The Laboratory Information Sheets cover a wide range of information of value to the experimenter, and
they are so arranged that they may be cul from the magagine and preserved for constant reference. We
suggest that the series of Sheets appearing in each issue be cul out with a ragor blade and pasted on filing
cards, or in a note book. The cards should be arranged in numerical order. Several times during the
year, an index to all sheets previously printed will appear in this department. The first index appears
this montb.

Those who wish to avail themselves of the service formerly supplied by ““ The Grid,” are requested to send
their questions to the Technical Information Service of the Laboratory, using the coupon which appears
on page 98 of this issue. Some of the former issues of Raplo Broabcast, 1n which appeared
the first sets of Laboratory Sheets, may still be obtained from the Subscription Department of Double-
day, Page & Company at Garden City, New York.

="

are the most perfectly
balanced tubes produced

X 200 A
Super-Sensitive
Power Detector

Other Types
201 A § volt detector-amplifier

X112 5 “ power amplifier

199 3 “ detector-amplifier

X 1203 “ power amplifier

12 11 ¢ detector-amplifier
and

Speed
Gas Filled
Filamentless
Full Wave Recti-
fier for use in stand-
ard “B” battery
supply power
units

Cable
Supply Company

INC.
Executive Offices
31 Union Square

New York

- . M%
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The Super-Heterodyne

INTERMEDIATE-FREQUENCY AMPLIFIER

IN THE super-heterodyne there is a group of

apparatus termed the intermediate-frequency
amplifier which functions to amplify the beat notes
produced by the action of the first detector and
local oscillator (See Laboratory Sheet No. 36).
Characteristics which a good intermediate-fre-
quency amplifier must possess are discussed below.

In the first place, all of the transformers used in
the amplifier must be resonant at the same fre-
quency. Improperly matched transformers are a
cause of poor operation of a super-heterodyne,
since the overall efficiency of the entire receiver can
be considerably lowered if one of the transformers
is slightly different in characteristics from the
others. Matching of the transformers is not an
easy process since the matching must usually be
done with very low voltages in order to make the
conditions similar in every way to those found
during ordinary operation.

The resonance curve must be sufficiently broad so
that all side bands which make up the signal are
evenly amplified. On the other hand, if the res-
onance curve is too broad, the selectivity of the
system will not be good enough. No trouble should
be met with as regards selectivity in the inter-
mediate amplifier when properly matched air-core
transformers are used, but these must be carefully
designed to prevent some of the side bands being
cut off, due to their (the transformers’) sharp peaks.
Iron-core transformers are often used in super-
heterodynes in conjunction with a filter. Since the

selectivity obtained from the iron-core transformer
is not great enough, it is necessary to improve this
characteristic by placmg, either before or after the
amplifier, a tuned circuit, known as the filter, de-
signed to pass only those frequencies for which the
transformers give the maximum amplification.

{ntermediate Intermediate Tuned
Transformer Transtormer Filter
© Output
to
] G ==  Second
Detector
—
i—0
L

%_
Rl

Regeneration in the intermediate-frequency ampli-
fier will considerably improve the selectivity and
sensitivity by sharpening the resonance curves of
the transformers.

The common method ot connecting together in-
termediate-frequency amplifiers is illustrated in
the diagram, in which potentiometer control of
regeneration is used.

No. 42
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Super-Regeneration

THE THEORY EXPLAINED

WHERE loud signals are required from a loop,
and the number of tubes is limited to one
or two, super-regeneratlon can be used. Super-
regenerative circuits are not very selective and
hence are not very good for working through inter-
ference. The principle of super-regeneration
is simply explained by a mechanical analogy.
Suppose a clock to be wound up and the pendu-
lum placed carefully in its lowest position and
left there. The clock will not start itself. But
now, suppose strong puffs of air come along at the
proper interval to start the pendulum swinging
slightly. Once it starts ever so slightly an ideal
spring and escapement mechanism would cause
its swinging to increase even if the puffs of air
stop coming in. The oscillations of the pendulum
““build up’” and in due time the amplitude of swing
reaches a limit determined by friction, air resistance,
etc. But if we confine our attention to a suffi-
ciently short period of time after the swing starts
to build up, we will find that the amplitude attained
during this time is proportional to the strength of
the incoming puffs of air. At the end of this period,
let the pendulum be stopped and set again at its
lowest point so that the whole operation may he re-
peated. A great deal more swinging is done by
the pendulum if the clock is wound up and the
puffs of air are playing on it, than if the clock were
not wound up, in which case the pendulum would
only swing the very small amount caused by the
air puffs.

In the electrical sense, in super-regeneration,
we have a circuit all set to oscillate, i.e., wound up
and balanced, so to speak, so that some incoming
ether wave is required to start it oscillating. This
is similar to our analogy, in which the puff of air is
necessary in order to start the pendulum swinging.
In the super-regenerative receiver, the oscillations
started by the incoming waves are permitted to
build up very rapidly in the same manner that they
would be built up in an ordinary regenerative re-
ceiver if the coupling was greatly increased beyond
that necessary to make the detector oscillate.
However, before the circuit can break into con-
tinuous oscillation the entire oscillation is auto-
matically extinguished by another oscillation
(renerally about 10,000 cycles) which opposes the
incoming oscillations every 20,000th of a second.
This 10,000-cycle oscillation may either be gen-
crated in the same tube or in another tube coupled
to the detector. During half of each cycle, that
is, every 20,000ths of a second, the 10,000-cycle
oscillation has no effect upon the incoming signal
and during the other half of the cycle its effect is to
prevent the production of any high frequency
oscillation in the detector circuit.

Conscquently the signal energy is very large
during half of each 10,000 cycle oscillation, and on
the whole there is very much more energy in the
detector grid circuit than would be present under
ordinary conditions. A comparatively large volt-
age is therefore impressed on the grid, which makes
a correspondingly large amount of energy available
in the plate circuit.

waanar amaricanradighicton, com
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SILVER SHIELDED SIX

The S-M 630 Shielded Six Kit—including
matched and measured parts to build this remark-
able receiver—price $95.00.

The 633 Shielded Six Essential Kit contains four
condensers, four radio frequency transformers,
four coil sockets, four stage shields and the link
motion—all factory matched—price $45.00.

Clear and complete instructions, prepared by
S.M engineers, go with each kit—or will be mailed
separately for 50c.

Prices are 10% higher West of the Rockies

The Radio Broadcast star of approval is on the
Shielded Six! In the October issue this remark-
able receiver was described at length—approved

by the Radio Broadcast laboratory!
The Shielded Six is one of the highest types of

broadcast receivers. It embodies complete shield-
ing of all radio frequency and detector circuits.
The quality of reproduction is real—true to the
ear.

Behind the Shielded Six is competent engineer-
ing. It is sensitive. Day in and day out it will
get distance—on the speaker. It is selective.
Local stations in the most crowded area separate
completely—yet there are but two dials to tune.
These features—its all metal chassis and panel,
its ease of assembly and many others, put it in the
small class of ultra-fine factory-built sets, priced

at several times the Six’s cost.

220 & 221 AUDIO TRANSFORMERS

Prices are 10% higher West of the Rockies

SILVER-MARSHALL, Inc.

838 W. JACKSON BLVD.

S-M 220—the big, husky audio transformer
you hear in the finest sets—the only transformer
with the rising low note characteristic that means
real quality—not only on paper—but when you
hear it. It is a power job—yet the finest of
audio amplifying devices is sold, with a guarantee
for but $6.00.

The S-M 221 is an output transformer that
will bring out the low notes on your present set.
It should be used between the last audio tube and
the loud speaker—it eliminates blasting and will
increase speaker capacity for handling strong sig-

nals without distortion, $6.00.

CHICAGO, U. S. A.

% Examined and approved by Rapio BroapcasT
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MICADON 640A
Capacities:

006 to .02 mfds
Price
$100 to $1:95

METALEAK

15,000 chms to

.t0 5 meg.

.25
50¢each

tone realit

need not be
expensive

You don’t need an expensive set to get
faithful reproduction. Resistance
coupling gives even amplification of
all tones. And it has the added ad-
vantage of costing little, and consum-
ing less “B’’ battery current.

Micadon 640 A is the Dubilier resist-
ance coupling unit. It is a fixed con-
denser of the famous Micadon type,
designed and patented by Dubilier to
provide unvarying capacity with the
lowest dielectric loss—so essential for
the true reproduction of sound.

Used with the silent Dubilier Meta-
leak, Micadon 640 A will give you the
foundation for an amplifier unit with
all the tone quality found in the best
radio sets.

*

Send 10c. for our booklet showing
fourteen ways to improve your set with
simple applications of fixed condensers

Dubilier

CONDENSER AND RADIO CORPORATION

4377 Bronx Blvd., New York, N. Y.
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Field Intensity Measurements

DERIVATION OF THE FORMULA

ON LABORATORY Sheet No. 39 were given
some data regarding the measurement of the
field intensity of broadcasting stations. Further
information concerning this subject is given on this
sheet, with regard, especially, to the derivation of
the formula which was given on the previous
Laboratory Sheet.

With the field intensity of some base station
known, from actual measurements at a distance of
ten miles, it is possible to calculate the field inten-
sity of the base station at any other distance up to
about fifty miles, by the formula given below:

Fb= 10 F
g Fo
‘Where rb=field intensity of basestation at distance
d; d=distance from station in miles; Fp=radia-
tion constant of base station.

The field intensity, F, of the station under test, is
determined by the relative deflections of a meter in
the plate circuit or the detector tube when signals
from the base station are being received and when
signals from the test station are being received.
The two field intensities will be proportional to the
meter deflections; the greater the deflection, the
greater the field strength. Therefore we can write:

1
F=Fb —
b

Where r=field intensity of station under test; 1=

meter deflection when signals from test station are
being received; ib=meter deflection when signals
from base stations are being received.

If the total amplification in the receiver is held
constant, the only other factor that would in-
fluence the results would be the antenna resistance,
and we can take account of it by placing in the
formula the ratio of the antenna resistances at the
two wavelengths (it is always best to use as a base
station one which is transmitting on a wavelength
quite close to that being used by the station under
test). Putting this ratio in the formula we have:

I R
e beRb
which is the same as the formula given in the former
Laboratory Sheet.

A great deal of work has been done on this subject
and some very interesting data were given in the
August, 1926, issue of RADIO BROADCAST by Mr.
Albert F. Murray, who recorded the work done by
Doctor Pickard. The methods used by Doctor
Pickard must be used if the station whose field in-
tensity is to be determined is located at any distance
over about fifty miles. Fordistances less than fifty
miles, practically all the energy is received by what
is commonly called the ground wave, but for dis-
tances very much greater than fifty miles, energy
is also received by other paths, so that a formula
which only takes into consideration that energy
received by the ground wave cannot be used for
very great distances.

— =1
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The R. B. “Local” Receiver

NECESSARY EQUIPMENT

IN THE August, 1926, issue of RapIo BROAD-

cAsT, there was described a high-quality local
receiver by Mr. Kendall Clough. This receiver
was designed particularly for local reception and
consists of a stage of radio frequency amplification
coupled to a non-regenerative detector and the
usual audio amplifier. Both of the tuned circuits
are contained in shields. The C battery form of
detection is used since this method of detection
permits the handling of loud signals without dis-
tortion. All tuning is accomplished by varying the
two condensers. The only other controls are a fila-
ment rheostat and a volume control. The follow-
ing apparatus was used in the original model:

2 Silver-Marshall
T) and Ts.

1 Silver-Marshal 221 Output Transformer, Ts.

1 Coil Belden Flexible Hook-Up Wire.

6 1 x i-Inch Lengths Brass Tube for Mounting

Coil Sockets.

1 Elkay Equalizer, Type 35, R..

An Assortment of 4%’ Round Head Screws
and Nuts, together with Lugs.

Home-made coils may be made up in accerdance
with the following specifications:

For the secondaries marked L» and Ls on the
diagram, Laboratory Sheet Number 45, wind ninety
turns of number 22 d.c.c. wire on a 2-inch tube.
The primaries, L1 and L4, consist of 13-turn windings
wound over the centers of the secondaries. The

220 Audio Transformers

1 7 x 18 x f4-Inch Bakelite Front Panel. primary and secondary windings are separated
1 73 x 17 x ¢4-Inch Bakelite Sub-Panel. from each other by layers of cambric tape or other
1 Pair Silver-Marshall 540 Mounting Brackets. insulation. Ifa 201-A tube is to be used in ther. f.
1 Yaxley 3-Ohm Rheostat, R s, stage, an additional winding is necessary on the first
1 Yaxley 25-Ohm Rheostat, R 2. coil. This additional winding, marked Ls on the
1 Yaxley No. 1 Open-Circuit Jack, Ji. diagram, should consist of five turns of number 26
1 Yaxley No. 10 Filament Switch. d.c.c.wire. The winding, Ls, can be ignored. It
2 Silver-Marshall 316A 0.00035 Condensers, is merely shown since it is to be found on the manu-
Ciand Ca. factured coils if they are purchased. It is not,
2 Kursch-Kasch 4-inch Dials, Zero Left. however, connected into the circuit in any way.
2 Silver-Marshall No. 631 Stage Shields. Shields should preferably be used and are indicated
2 Silver-Marshall 515 Coil Sockets. in the diagram by a dot-dash line. The “Xs” of
2 No. 115A coils, 1578-545 kc. (190-550 the diagram indicate parts of the circuit that are
Meters). connected to the shields. The shielding may con-
4 Silver-Marshall No. 511 Sockets. sist of aluminum cans made to fit over the appar-
1 Sangamo 1.0 mfd. Condenser, Cs. atus. Numberson the diagram correspond to those
1 Sangamo 0.002 Condenser, Ci. to be found on the manufactured coil sockets.
—— L — == |
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= T3S AT T om g l
I s ’ {‘ 6\ s AL
Ant. T :‘l Ls r&:’ i :I { 31‘
| Y T * 1 -
It pil =4 =i
Gnd b !] ‘2 Gl
X4 1] Vil @ i N “Xl L
Xt e __l ||L\
| «].C3 . !
{ L3 ' l ] 6
! 6 e {
| B A I 6
ST SRS 7. 3 S N N
R -
—_— Rl % 2 W A h 4
Ra E‘J ~ ——]
N ‘
Fil. Sw - [ 1 T
| ) é . o $ o
& A - B- B+45 B+90 B+ C+ C-Det. C-Audio
135t0 300 -4%to7 ~7to-15

Data on the R. B. “Local”’ Receiver appears on Sheet No. 44

% Examined and approved by Rapio Broancast %



www.americanradiohistory.com

RADIO BROADCAST ADVERTISER

81

Clhis 84
'Wonder
BOOK of

Send for this guide to Radio
prices and Radio quality. All of

our vast resources and radio experience have
been utilized to assemble for you in one gigan-
tic institution, the best and newest things in radio.
The Randolph catalog is indeed the radio market place of
the world —a masterpiece of merchandising that befits our a
house—the largest exclusive radio mail order house in the world,

Page

What Our Catalog Contains

Over 2,000 items—from the most beautiful, fully equipped console model radio
set, down to the smallest part or tool for the set builder—Xits, parts, and supplies of every
conceivable type and style. All beautifully illustrated and interestingly described. And to
give this book added value, we have included radio data that makes it an invaluable text
book for every lover of today’s most fascinating and most wonderful achievement—RADIQO,

Radio Sets

In this great radio market place you will
find table model sets and console types with
built-in loud speakers; the newest ampliphonic
console sets; new Spanish period consoles; five,
Six, seven, and eight tube sets. with three dial,
two dial, and the newest and most popular sin-
gle simplified control. All sets are assembled in
beautiful, genuine mahogany and walnut cabi-
nets in a choice of latest types and designs.

S Tube sets aslow as $24.90

Latest 1927 Models

All Randolph sets are sold at amazingly low
prices. No matter what kind of set you want—
no matter how little you want to pay—you can
select YOUR SET AT YOUR PRICE from the
Randolph catalog.

Radio Kits

. Includes the following well known circuits, de-
signed and approved by the world’s foremost
radio engineers: Madison Moore Super; Victor-
een Super; Silver Marshal Six; Sargent’s In-
fradyne; Remler Super; Short Wave Kits; 9-
in-Line Super; New Acme Reflex; Cockaday;
Neutrodyne; Browning-Drake; all classes of
radio frequency, Super Heterodyne and every
other approved popular circuit.

Radio Parts and
Supplies

The Randolph catalog also contains a most

complete line of “B” Battery Eliminators. in-.

cluding the famous Raytheon Eliminators; the
latest type of Loud Speakers, Cone Speakers, a
complete line of quality “A” power units —in
fact, you will find listed in this wonder book
every part that goes into the construction of a
radio set, or any accessories you desire, at prices
that mean a substantial saving to you.

Free Radio Service

Everyone has need for radio service. The
average man has no time to keep up with the
rapid developments of radio. We employ Radio
Engineers who have made radio their life work.
Their expert advice and helpful suggestions
solve every radio problem of our customers.

Our Guarantee

Every article in our catalogis based on
careful laboratory analyses and tests. We
guarantee to back up every ltem In our
catalog with our own as wellas manufac-
turer’s assurance of quality.

YOU MUST HAVE THIS BOOK

Space limitations here prevent our telling you more about the Randolph Catalog. Simply
fill out and mail the coupon—or you may send a postal or letter—and this truly remarkable Radio
book will come to you ABSOLUTELY FREE. MAIL THE COUPON NOW. 5

Randolph Radio Corporation

380 North Union Avenue o

Dept. 114 « Chicago, Jil.

www americanradiohistorv com

Everything
in RADIO

Wiy We Suve You Money

Because we handle radio exclusively
and sell a tremendous volume of
everything in Radio, we can concen-
trate our buying power for the ben-
efit of our customers.

Volume purchases regulate prices.

We command rock bottom prices from
manufacturers, and in many cases we con-
tract for entire factory output of exclu-
sive products. You will benefit by our
great volume of purchases and sales, by
securing anything you may want in radio
at a substantial saving,

This Couponn Brings the
Great RADIO Book FREE

]
¥ RANDOLPH RADIO CORPORATION
§ 180 N. Union Ave., Dept. 114
3 Chicago, Ilinois
: Send me—free—your 84-page, 1927 Radio :
I Book. :
1 !
¥ Name s
’ :
E Street and No :
i R.F.D Bozx =
.
? City State i
L-“-.-.-n-nxunu-----------.-----l;
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RADIO
SERVICE

This is the new

Burgess Radio
“A” Battery

No. 46
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Loud Speakers

SOME GENERAL CONSIDERATIONS

I’I‘ IS easy enough to fix a megaphone to a tele-
phone receiver to produce a loud signal, and
some loud speakers are merely refinements of this
idea. The horn concentrates the sound in one
direction, and the tapered column of air within the
horn that fills the space about the small receiver
diaphragm at the small end, and swells gradually
out to join the open air at the flared end, supplies
something for the diaphragm to work against.
The diaphragm is caused to set more air in motion
just as if a bigger diaphragm were used, thus in-
creasing the volume of sound produced. But inas-
much as the best reproducers are only about 2 per
cent. efficient (that is, of 100 units of electric
energy entering them only about 2 leave in the
form of sound energy), only small efficiencies are
likely to be obtained even when good horns are
coupled to the diaphragm. The great sensitivity
of the human ear tends to make up for the in-
efficiency with which energy is converted from
mechanical to acoustical by means of vibrating
bodies. In ordinary speech only about one erg
(the erg is the physicist’s unit of energy) per second
is converted into sound energy. How little this is
can be seen from the following calculation: Reckon-
ing that the average human being talks the equi-
valent of two hours steady talking per day, and that
the average population of the United States since

the Revolution is forty millions, and that power is
worth two cents per kilowatt hour, then, from the
energy point of view, all the talking that has been
done in the history of our country is only worth $8.59!

In addition to the low efficiency of the conven-
tional loud speaker, there is also distortion intro-
duced in this method of making radio signals
audible by the horm. An excellent method of
mitigating this is by the use.of two or threeseparate
horns, each with its own diaphragm. In the case
where three are used, for example, one is a very
long horn that responds well to low tones; the
second is an ordinary-sized loud speaker responding
fairly well over the middle range; and the third is a
very small horn giving the very high-pitched notes.
The three horns, all working at once, combine to
give a satisfactoryr uniform response over the whole
audible range. he three horns, of course, are
combined in a single box. The long horn can be
coiled to save space, if necessary.

Another type of loud speaker avoids such dis-
tortion as is due to the horn by using no horn at all.
This type of speaker usually, but not necessarily,
has a large, light, stiff paper cone for a diaphragm,
and this alone is sufficient to give it a good “grip”’
on the air. At present only a few commercial types
of loud speakers give any sort of an approach to the
goal of quality, which is to have all frequencies
transmitted from speaker to listener with equal
efficiency.

eA SPECIALLY designed “A”
battery for radio service. There
is nothing like it in its field.

Proportioned to permit ease of
handling and convenience of cab-
inet assembly and storage, you
may expect this new Burgess cre-
ation to give you the length of
service and dependability under
all conditions for which all prod-
ucts of Burgess are noted.

If you are using the ordinary
type of No. 6 “A” battery, we
suggest that you learn for your-
self from the Burgess Radio “A”
the measure of service you have
a right to expect.

Ask Any Radio Engineer

Burcess BaTtery CoMPANY
GeneraL Sares Orrice: CHICAGO

Canadian Factories and Offices:
Niagara Falls and Winnipeg

7y

BURGESS

RADIO BATTERIES |

——

S

No. 47 RapIo BROADCAST Laboratory Information Sheet November, 1926
Index
SHEET SHEET
NUMBER MONTH NUMBER MONTH

A Batteries, Dry Cells 14 July, 1926. Filaments, Series Con-
Antennas, Theory of nection of 34 October, 1926.

Loop 15 July, 1926. Grid Leak 40 October, 1926.
Bias by Voltage Drop 34 October, 1926 Impedance:
Browning-Drake Re- atching Tube and

ceiver 3,4 June, 1926. Loud Speaker 32 September, 1926.
Bypass Condensers 24 August, 1926. Inductance of Solenoid
Carrier Wave Analysis 16 July, 1926. Coils 17 August, 1926.
Charging of Storage Intermediate-Frequency

Batteries on D. C, 13 July, 1926. Amplifiers 41 November, 1926.

e: Line Supply Device:

Learning to Read 19 August, 1926. Measuring Output

Morse Code 20 August, 1926. Voltage 30 September, 1926.
Coils, Inductance of Loop Receiver 22 August, 1926.

Single Layer Solenoid 17 August, 1926 Loop, Theory of 15 July, 1926.
Condensers: Loud Speaker:

Dielectrics used in 6 June, 1926. Matching Impedances

T heory 8 June, 1926. 0) . 32 September, 1926.

Bypass 24 August, 1926. eneral Considerations 46 November, 1926.
Detection, Analysis of 40 October, 1926. Matching Tube and
Dielectric Constant 6 June, 1926. Loud Speaker Im-

Distortion in Receivers 31 September, 1926. pedance 32 September, 1926.
Field Intensity Meas- Modulation 25,26 September, 1926,
urements 39,43 October, Novem- Morse Code 20 August, 1926.

ber, 1926. Neutralization 38 October, 1926.
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Index
SHEET SHEET
NUMBER MONTH NUMBER MONTH
R. B. “Local” Receiver 44, 45 November, 1926.  Super-Heterodyne:

R a dio - Frequency

Transformers 35 October, 1926.
Receivers:

frawr;{ng-Drake 223f3§ }I\ une, 1926.

00, ype o ugust,
s October, 1926.

R. B. ““Local” 44, 45 November, 1926.

Roberts Four-Tube 9,10 July, 1926.
Reception, Factors

Governing 2 June, 1926.
Regeneration:

Method of Control 1 June, 1926.

Defined 26 September, 1926.
Rejuvenatinéz Tubes 21 August, 1926.
Resistance of Rheostat 23 August, 1926.
Rheostat, Correct Size 23 August, 1926.
Roberts Four-Tube

Receiver 9,10 July, 1926.
Side Bands 16 July, 1926.
Siugle Control 33 October, 1926.
Sl..gle Side-Band

T1'ransmission 37 October, 1926.
Storage Batteries,

Charging of 13 July, 1926.

Analysis of 36 October, 1926.

Intermediate-Frequency

Amplifier 41 November, 1926.
Super-Regeneration 42 November, 1926.
Transformers:

Primary - Secondary

Ratios 5 June, 1926.

Radio Frequency 35 October, 1926.
Tubes; Special Tubes

Characteristics of 7 June, 1926.

General Types 29 September, 1926.

UX-200-A 11  July, 1926.

UX-171 12 July, 1926.

Rejuvenating 21 August, 1926.

Uses of 26 September, 1926.

UX-200-A, Character-

istics of 11 July, 1926,

uUx-171, Charactistics

of 12 July, 1926.
Voltmeter:

How to Make 27 September, 1926.

Calibration 28 September, 1926.
Volume Control 18 August, 1926.
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Consistent performance

Ll IPTERTTLTT A

INE out of every ten radio fans know Browning-Drake. Since its
introduction over two years ago, when Glenn H. Browning and
Frederick H. Drake set a mathematical standard of design for radio

frequency transformers, a hundred thousand Browning-Drake fans have
praised its distinct improvement in radio receiving.

This good-will coupled with the nation-wide publicity following every
recognized advance, has given Browning-Drake a place in Radio no dealer
can afford to overlook.

One stage of scientifically designed radio frequency, incorporating the
Browning-Drake transformer, together with the flexibility of a two-control
receiver, has yet to be improved upon for all around satisfactory reception.
Constantly improved as new refinements are proved worthy, Browning-Drake
has no yearly models to become obsolete.

Browning-Drake produces only one model, built complete at its Brighton
laboratories. Sold at the fair price of $95, steadily maintained, every
Browning-Drake dealer has made money, and every Browning-Drake customer
has been permanently satisfied.

BROWNING-DRAKE CORPORATION, BRIGHTON, MASS.

% Examined and approved by Rapio BroAbcast ¥
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for the golden
opportunities for
radio operators

en who need money for
college courses learn radio,
takelan operator’s podition
with good pay, with| free
board and room. They quit
as soon as thev save enough
for their purposes. Oppor-
tunity for new men.

2 Man* operators find, that it
pays ro learn radio fgr the
pleasure of a few ocean voy-
ages to foreign lands. {Then
they lleave for shore| jobs.
Opportunity for new ien.

that require technical| radio
knowledge and experience
are copstantly callingl oper-
ators from the ranks{ Op-
portunity for new men.

Learn Radio Now

With a few months of Radio In-
stitute of America’s expertinstruc-
tion, you, too, can qualify for your
U. S. Gdvernment Commercial or
Amateuf Radio License—and start
to see the far corners of the world

asa radi‘r operator.

Learn at Home

Radio Institute of America gives
the finest radio instruction you
can obtain. And you can learn at
home. S¢nd coupon for complete
information.

3 Bigger and better po?itions

— — — — — SEND THIS IN® — — — — —|

Radio Institute of America K
328 Broadway, New York City

Please send me full information about your
Home Study Course of radio instruction.

| 1
| I
I I am interested in the complete course in- i
| cluding code instruction. I
I am interested in the technical course
| without code instruction. |
| Name |
| |

Address :
R e ety — g M

Radio Institute of America

(formerly Marconi Institutc)
Established in 1909

328 Broadway New York City

. stations quite clearly and dis-

A Way of Increasing Selectivity

A Higher, More Exposed Antenna Will Improve Sensi-
tivity But Broaden Tuning—How This May Be Rem-
edied—Adapting a “Selectivity Unit”’ to Any Receiver

By HAROLD JOLLIFFE

OW many of you fans who are always
building and rebuilding your receivers
into all manner of trick circuits, buying

more tubes, and accessories, and generally striv-
ing to pull in more DX, ever pause long enough
in your experimenting to reflect that by erecting
a long, high antenna you are virtually adding the
equivalent of another stage, of radio frequency
amplification to your set? The distance-getting
ability of a large antenna versus a small one may
be compared to the difference between a good
headset and an insensitive one; the good headset
brings in signals from distant

tinctly, while the poorly-
designed phones reproduce
them so faintly that you have
to strain your ears to find out
what it’s all about!

And it’s analogous with an-
tennas. A long unsheltered
antenna will bring in signals
from far greater distances than
a small, low one can ever hope
to pick up; stations heard on
the small antenna will come in
with a remarkable increase in
volume when the set is coupled
to a longer, higher antenna.
And this simply because the antenna, being
high and covering a greater area, is collecting
considerably more energy, thereby resulting in
a more pronounced radio frequency delivery to
the detector. True, indeed, there will be a not-
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three-circuit variometer set is an example of a
receiver of this type. There are also many
receivers which employ the “shock excitation”
method of coupling, 7. e., the untuned, or aper-
iodic primary, as in some forms of neutrodyne
receivers. Each system has certain advantages.
The first, the tuned primary, provides greater
signal strength, since the antenna coil may be
tuned exactly to the frequency of the desired
signal and, in turn, the secondary may be
brought into resonance with the received signal.
The second, the untuned primary form, makes
for greater selectivity at some
sacrifice in volume because the
primary coil, having a low
value. and not variable, cannot
be tuned to the signal fre-
quency but depends for its
operation upon ‘“‘shocking”’ the
grid coil where the selection
of the desired signal is accom-
plished. The greater the num-
ber of turns the broader will
be the tuning, with an increase
in volume; likewise, as the
number of turns is reduced,
selectivity is more pronounced,
with a decrease in signal
strength.

In the course of some experiments with a four-
tube Teledyne receiver, the writer found that,
by cutting down the antenna coupling coil from
ten turns to one, and then loading this one turn
with a specially designed loading coil, thereby
making it a combination
of the two coupling
methods referred to
above, the selectivity
was as sharp as if the
one turn alone were
used, while the volume
was practically the same
as with the ten turns.
The antenna used dur-
ing these tests, and
which was subsequently
used with great success
last winter, was 175 feet
long and 115 feet high
at the main support—
a water tank. The re-
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FIG. 2

able decrease in selectivity ordinarily, but we’re
coming to that now, and it is this factor with
which we are concerned in this article.

There arc several types of receivers in use
to-day which employ a tuned antenna circuit.
By this is meant that the primary coil is capable
of being tuned to the exact frequency of the in-
coming signal, either by means of a variable
condenser of the proper capacity, a system of
taps, or a combination of both. The well-known

waany americanradiaohistory com

the fact that no radio
frequency amplification
was employed that
would aid in boosting
the selectivity, the re-
sults were eminently satisfactory.

The author therefore decided that it is possible
to use a long, high antenna system, with the
resulting high energy-intercepting qualities, with-
out sacrificing that degree of selectivity which
is generally obtained only by the use of a small
antenna, provided that the proper apparatus is
employed.

The first thing to do is to build the variable
loading unit; the constructional details are
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BWUILT LIKE A VIOLIN

see it -- hear it -
-buy it-

Oh, 1t gladdens the eye—
does Teletone. It graces
any Radio set, any room;
for it is the highest devel-
opment in cabinet making
ever designed into a radio-
speaker.

Hear Teletone! Voices, as
though they were in the
very room. Brass bands, as
though the sounds were
floating over broad beaches.

»

Orchestras, with the com-
pleteness of overtones and
undertones ordinarily heard
only in the concert hall.

Buy Teletone for complete
radio-speaker satisfaction.
Two charming models to
suit your fancy. Two prices
to suit your purse—only
$32.50 or $22.50 for the very
most that radio has to offer.

Note that a sound-wave coming from the sound producing unit “A” (the human

the conducting area “‘C” (the back of the throat), whence it is again conducted to

vocal cords) is amplified through the orifice “B* (the human larynx) until it reaches '

the point of greatest amplification “D” (the correctly formed and opened mouth of

the singer).

TELETONE CORPORATION o AMERICA
449453 West 42nd Streer, New York City

LETONE

Radio speaker

% Examined and approved by Rapio BROADCAST %
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The only real advance claimed
by the makers of this year’s best
sets Is improvement in tone per-
formance. This improvement
can be made in your present set
by simply adding the Centralab
Modu-Plug. This modernizing
device makes your reception
equal in tone performance to
that of the latest high-priced
receivers.

Modu-Plug is warranted by
Central Radio Laboratories,
makers of variable resistances
for sixty-nine manufacturers of
leading standard sets.

Centralab Modu-Plug replaces the
loud speaker plug. Gives any de-
gree of tone volume from a whisper
to maximuin by simply turning the
small knob on the plug, without
adjustments of other controls.
Modu-Plug matches the speaker
impedance to the output impedance
of the set. Reduces interfering
noises. Clarity and faithful repro-
duction equal thc latest devclop-
ments in perfected performance.

$2.50 at your dcaler’s or mailed
direct on receipt of price.

CENTRAL RADIO
LABORATORIES

22 Keefe Ave. Milwaukee, Wis.

Canadian Representative — Irving W.
Levine, Montreal

Auslralian Representative— United Dis-
tributors, Ltd., Sydney

Great Britain Representative — R, A.
Rothermel, Lid., London

Centralab Radiohm per-
mily clear, true-tone recep-
Lion by holding 1he sensilive
regencrinlive posilion which
immediately  precedes the
oscillation point, witliout
distortion or loss of sclec-
tivily. A standard unil ou

leading sets.  Relail price,
$2.00, ot your dealer’s or
from us.

NP L Ll L LYY
v 4

shown in the accompanying sketches. It con-
sists essentially of a tapped spiderweb coil and
a variable condenser. Great care must be ob-
served in the construction of this unit, for, since
another piece of apparatus is being added to the
receiver proper, it is obvious, if the best results
are desired, that the design should be in accor-
dance with the most advanced ideas on low loss
efficiency. It is apparent that there would be
no use in adding to your receiver an instrument
that would effectually block the passage of weak
signals, due to the resistance introduced.

The variable air condenser employed should
preferably be of the straight frequency-line
grounded rotor type, and the requirements of
the circuit are such that this condenser should
have a maximum capacity of 0.001 mfd. The
inductance is of the well-known spiderweb type,

coupling, as in the commercial type of the
Browning-Drake receiver, the Teledyne, and
any set in which the antenna is connected directly
to some point on the grid inductance of the
first tube, it will be necessary to remove the two
exterior wires which connect with the antenna
and ground posts. In their stead is placed a
piece of copper wire no smaller than No. 14 and
long enough to reach from the antenna terminal,
once around the grid coil, and thence to the
ground post. In order that this wire will not
cut into the finer wire of the grid coil, it should
be covered with a good grade of spaghetti.
This single turn should also be made very secure
so that it will not come loose. This constitutes
the coupling coil through which the received
energy is transferred from the loading unit to
the receiver proper. The output terminals of the

\'\\.‘;.‘.
Max. 0.001 g 3
mfd.var, Spiderweb Coil 2 i H
=2 IS 50turns 4° dia. To pouurns
Tapat15thturn 35)
)
Single Turn turnf ' g
Coupling to e
Recerver " Turn ? _E—— 3
_f Proper 1l Coupling _L_ 1 s
FIG. 3 FIG. 4 FIG. §

since such a coil offers a very low resistance to
high frequency currents, and is very easy to
construct. It consists of fifty turns of No. 22
d.c.c. magnet wire wound in and out of every
other slot of the form, and tapped at the fifteenth
turn from the beginning. The form may be
purchased at a radio dealer’s or made at home
from heavy cardboard, according to Fig. 1. No
shellac, varnish, or other such material is used
on this coil. After the coil has been completed,
it may be mounted on a baseboard directly
behind the condenser by means of a bakelite
mounting strip, with a small brass angle. See
Fig.2. ltisimportant that it be placed at right
angles to the electrostatic field of the condenser
and also that it be out of inductive relation to
the first coil of the receiver itself. 1f any coup-
ling, however slight, exists between the loading
unit and the coils of the receiver,

loading unit are connected to the antenna and
ground posts of the receiver, and the antenna and
ground are then hooked to their respective posts
on the unit. How the connections should be
when this has been done is shown in Fig. 4, the
dotted lines indicating the former connections.

1f your set employs aperiodic coupling, as in
many modern receivers the changes to be made
are very similar. The small coil which is con-
nected between the antenna and ground posts
and coupled to the grid inductance is removed
and in its place is put the one turn of heavy
wire. Fig. 5 illustrates this.

In a set in which the antenna circuit is tuned,
such as a vario-coupler set, where the outside
winding is connected between the antenna and
ground and the rotor is used as the main tuning
inductance, the primary will have to be un-

wound and removed. It is not

the purpose of the one-turn R necessary, of course, to dismantle
coupling coil will be defeated, as £ g %‘ £ the coupler, but it would not do
no energy should be transferred 2 Srurms | 24 to leave the unused primary coil
except at this point. 315 b S in such close relation to the grid

In mounting the switch points  turns NE B coil. The one turn of heavy cop-
on the panel, keep them as far = e per wire is wrapped around the
apart as the width of the switch ..L— 3 secondary and connected to the
blade will permit. It is also in < k= antenna and ground posts as be-
the interest of efficiency to use i € fore. See Fig.6. If a tuning

points with a very low head, not
more than 1 inch high. Keep
the leads to these points at least an inch apart.
Observance of these precautions will result in a
very low capacity effect at a point where large
losses might otherwise be encountered.

All connections should be made with No. 12
or No. 14 copper wire, soldered where necessary,
and covered with spaghetti to produce a neat
appearance. By connecting the rotary plates
of the variable condenser to the ground side of
the circuit, all capacity effect from the operator’s
hands will be entirely eliminated.

When the unit has been completed, it may be
housed in a suitable cabinet to match that of
the receiver. While the panel specified is seven
inches high, this may be varied to correspond with
the height of the receiver with which it is to be
used, thereby presenting a more harmonious ap-
pearance. Fig. 3 isa wiringdiagram of the unit.

Now that we have the unit completed and have
erected as large an antenna as circumstances will
permit, let us sce how we can apply the idea to
receivers employing various forms of coupling.

Assuming that your receiver employs direct

waanar amaricanradighicton . com

condenser has previously been
used in the antenna circuit, it
may be employed in the loading unit, provided
itis of the proper capacity.

From the above it is apparent that the one-
turn coupling idea may be applied to practically
any type of receiver designed for use with an
outside antenna. While, in the writer's case,
it was used with a long, high antenna, it may also
be employed with an ordinary antenna where in-.
terference is very marked. If the unit is to be
used with a small antenna and a set employing
no radio frequéncy amplification, better results
will be secured by the use of a coupling coil com-
posed of two turns instead of one.

The operation of the unit is very simple. For
frequencies above 857 kc. (wavelengths below
350 meters), the switch lever is set on the first
point so that but thirty-five turns of the loading
inductance are included in the antenna circuit
The dials of the receiver are then adjusted to the
settings at which a station is known to come in,
after which the antenna condenser is varied until
signals are heard. The first dial of the receiver
will not read exactly the same as formerly.

<k Examined and approved by Rapio Broabcast %
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Q?\(o tears in these tunes!

Unless, perchance, they’re tears of joy. For there’s only
unalloyed pleasure in a set kept at its lively best with a Recti-
gon. Your batteries are charged with ease and convenience.
But more than solid comfort—there’s no costly grief. You’ll
shed no agonizing tears because of spoiled furnishings, ruined
clothes. You can do your charging wherever you wish. There’s
nothing in a Rectigon to spill or burn. No acids, no chemicals
—and no moving parts.

when you do your own charging with

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

Saves its cost in short order—
Count the dollars spent
in a few trips to the serv-
ice station and you'll
hotfoot it for a Rectigon,
for the good it does your
pocketbook as well as
your batteries.

Snaps on in an instant—J ust
plug into the light socket,
snap on the terminals.
Saves service station
bother. Spares interrup-
tions caused by absent
batteries.

Charges both ‘*A’’ and ““B’’
batteries — Keeps both
packed with power. Bulb
1s used for ‘“B” battery
charging and it is en-
closed, like all other
parts, in metal, safe
from accident. (Recti-
gon charges automobile
batteries, too.)

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

No Storage Battery Radio
is Complete
Without a Rectigon

©, 1926, W, E. & M. Co.

“The Yestinghouse
" Rectigon

T'HE RECTIGON’S a superb Westing-

house product. Things you can’s see,

like extra heavy insulation, things you can see, like the
durably enameled case—all are of highest quality.
Westinghouse also manufactures a complete line of radio
instruments, and Micarta panels and tubes.

WESTINGHOUSE ELECTRIC & MANUFACTURING CO.
Tune 1n on KDKA - KYW - WBZ - KFKX

Y Examined and approved by Rapio BROADCAST ¥

www americanradiohistorv com


www.americanradiohistory.com

88

RADIO BROADCAST ADVERTISER

Announcing

A New Line
That’s Different

Filter Chokes for any
Eliminator

Ampli Also Announce

1. Transformers for Power Pack.
2. Output Units.

3. Impedance Amplifiers.

4. Wire wound Resistances.

5. Lavite Resistances.

6. Radio Frequency Chokes.

Jobbers and Dealers:—Write
for attractive proposition that we

wish to outline to you.

*
Ampli Products Co., Inc.

24 Woorster St.

New York City ;

THE BEST IN CURRENT RADIO
PERIODICALS

The Thirteenth Installment of a Useful Classified
Survey of Material Appearing in the Radio Press

By E. G. SHALKHAUSER

How This Survey Can Help You

HOW often bave you looked for information contained in some article which you recall having
read months ago—the description of the Browning-Drake receiver, or the measurement of
losses in inductance coils, for example? After looking through probably several issues of a dogen dif-
Sferent publications, you either give up or become interested in something altogether different.
When data is wanted on some particular subject, a systematic file of subjects and titles becomes a
real radio encyclopedia. [nstead of having merely the title of an article given, which often is misleading,
a susamary of the contents gives all the information. These surveys cover the radio field as gleaned from

material in to-day’s periodicals.

They will always serve as a future reference-guide to all who are

interested 1n the science of radio, whether engineer, manufacturer, dealer, experimenter, or listener.
To be of practical value and easily accessible, these surveys should either be pasted in a scrap book, or,

better still, be pasted on individual cards and filed according to numbers, or alphabetically.

In the

matter of classification of articles, the Bureau of Standards circular No. 138 has been followed. This
may be obtained from the Government Printing Office, Washington, District of Columbia, for ten cents.
In addition, each abstract bas certain key-words placed at the upper right, which may be used for

the purpose of filing articles alphabetically.

Wiih this series of surveys we hope to aid our readers and belp them through many difficulties
which they no doubt have often experienced. The writer is prepared to give information and refer-
esces to articles previously surveyed upon receipt of a stamped and self-addressed envelope.

Following is the series of headings, made wp according to the Dewey Decimal System used in the

Bureau of Standards circular No. 138:

ol

1@

Rooo Rapio CoMMUNICATION IN GENERAL.

Under this heading will appear all subject
matter pertaining to laws, regulations, history,
publications, etc., which deal with radio in a
general way.

Rioo PrincirLEs UNDERLYING Rabio Com-

MUNICATION.

Here will be given the phenomena of radio
waves, their underlying theory of propagation,
the principle of antenna and counterpoise, de-
sign and characteristics of vacuum tubes and
their behavior in circuits, types of circuits, trans-
mitting and receiving apparatus and their prin-
ciples of operation.

R200 RAD10 M EASUREMENTS AND STANDARDIZA-

TioN METHODS.

The various known methods which have been
used in measuring frequency, wavelength, reson-
ance, capacity, inductance, resistance current,
voltage, dielectric constants, and properties of
materials, will be mentioned here.

R300 RaDp10 ArPArATUS AND EQUIPMENT.

A description of various types of antennas
and their properties, the use of the electron tube
in various types of receiving and transmitting
sets, other methods of transmission of signals,
various detecting devices used in reception,
instruments and parts of circuits, come under
this heading.

R400 RADp10 COMMUNICATION SYSTEMS.

The spark, modulated wave and continuous
wave systems in transmission, beat and other
methods of reception, wired wireless, automatic
printing, the buzzerphone and Fullerphone, will
be given here.

R500 APPLICATIONS OF RADIO.

To aviation, navigation, commerce, military,
private and broadcasting, and the specific infor-
mation under their headings, are referred to here.

RG6Goo RaD10 STATIONS.

The operation, equipment, and management
of radio installations, both transmitting and re-
ceiving, the testing, the rules and regulations
concerning stations, the reports and bulletins
issued, will follow under this heading.

R700 RADIO MANUFACTURING.

Data relative to costs and contracts of radio
equipment from raw material to finished product
including factories, tools, equipment, manage-
ment, sales and advertising, follow here.

R800o NoN-raDIO SUBJECTS.

The matter of patents in general; the mathe-
matics and physics, including chemistry, geolog
and geography; meters of various kinds; all
information not strictly pertaining to radio
but correlated to this subject, will be found
under this heading.

Rgoo MISCELLANEOUS MATERIAL.

A Key to Recent Radio Articles

Rs580. TEeLEvisioNn. OTHER APPLICATIONS TELEVISION.
ofF RaADIO.
Radio. Aug., 1026,

5 5. o :

Some Notes On Television,” H. de A. Donisthorpe.

Television, seeing at a distance by telegraphy or radio, as
distinct from photo-telegraphy, involves a process whereby
light waves impinge on a selenium cell, which, in turn,
modulates an electric current. At the receiving end, the
modulated current controls a source of light traversing a
ground glass screen in exact synchronism with the image at
the transmitter, the whole image being recorded in one-tenth
of a second. Although only in the experimental stage, this
system, known as the Baird system, will probably some day
be put to commercial use, as stated.

RECEIVER,

R343. ELEcTRON-TUBE RECEIVING SETS.
e Infradyne.

Radio. Aug., 1926, pp. 11ff.
“The Infradyne,” E. M. Sargent.
This receiver, of the super-heterodyne type, makes use of
the sum frequency in the intermediate frequency stages in-
stead of the difference frequency, as is generally the case.
In the set described, 3200 kilocycles frequency as the step-up
frequency, and small air core transformers, produce the re-
sults outlined. A ten-tube circuit is presented, having two
stages of radio frequency, first detector, oscillator, three
stages of intermediate amplification second detector, and two

audio frequency stages. Constructional and operating de-
tails, including photographs, are given. Special emphasis
is placed on the layout and arrangement of parts in the set.

R344.5. ALTERNATING CURRENT SuPrLY. A, B, anp C

Radio. Aug., 1926, pp. 17ff. ELIMINATOR.

A Complete Socket Power Receiver,”” G. M. Best.

An A, B, and C battery eliminator, constructed of stan-
dard parts and said to be hum-free, is shown. The theory
of its operation, parts required for constructing, and prac-
tical operating data are presented, thus enabling the experi-
menter to build his own. A Browning-Drake receiver,
described and illustrated, is used in connection with the
" power plant.”

R132. AMPLIFYING ACTION. AMPLIFYING
adio. Aug., 1926, pp. 24-20. AcTION.
“How Much” Amplification Do You Use?” R. B.

Thorpe. .

A simple mathematical discussion, accomsanled hy ex-
perimental data and drawings, is presented, relative to
voltage amplification of audio frequencies in transformers,
resistances, and impedances. The impedances of the

rarious tubes, and their amplification constants in particular
are compared in connection with the study of amplification
in general.

% Examined and approved by Rapio BROADCAST %
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Electric-light-socket power amplifi-
ers are also better, to be sure. But
they operate after one of the music-
distorting transformers are already in
the set.

The Truphonic Power Amplifier

An entirely new and different method
of amplification has been developed
by the eminent radio inventor, Mr.
H. P. Donle, and is made by the Alden
Manufacturing Company, well known
for its Na-ald quality products. It
is called the “Truphonic.” Already
manufacturers of the higher quality
sets are endorsing it, and adapting it
as the finest type of reproduction. The
Truphonic Power Amplifier is differ-
ent from any other method of ampli-
fication. But what is most important,
the results are different. No more
need be said than that the Truphonic
passes faithfully al/l/ notes of broad-
casted music.

The Truphonic is a small compact
instrument (shown below), which
when attached in a few minutes to
any radio, brings through the loud-

Impedance Coupling is unstable.
and, like transformers, it absorbs the weak signals.

perfect reproduction.

But it cannot—with ordinary amplification.,
too much is lost altogether,

How can we get this pure detector tone with great volume?
changing the method of amplification?

Resistance coupled amplification is better, but many of the high notes are frayed and
shattered, and the tone breaks down badly on strong volume.

Large size transformers are also better, but too many weak signals are absorbed.
ality of the base, and the distinction between one musical instrument and another are lacking.
It shares most of the faults of resistance coupling,

speaker with great volume the detec-
tor tube music in all of its perfect
tonal quality.

What has just been said of the
Truphonic can be said of no other
method of amplification—regardless
of the price you pay.

What Does This Mean to You?

For the price of $20 and an extra
tube (using two of the tubes now in
your set and one additional tube,
either power or regular) you attach
the Truphonic in a few minutes to
your present radio and at one stroke
convert it into the finest reproducing
set that money can buy. A strong
statement. But you avant strong
statements when the product backs
them up.

To-day!  To-night! Attach the
Truphonic Power Amplifier and get
all that radio can give.

For the Set ‘Buslder

T'ruphonic amplification is provided
in separate Truphonic couplers for

As everyone knows, if you listened

Can it be had simply by

That depends,

The actu-

the set builder. Three stages not only
give the finest quality of reproduction
obtainable but also give considerably
more volume than two stages of ordin-
ary transformer amplification. Price
$5.00 per stage.

The Truphonic Output Unit pro-
tects the speaker against burning out
and demagnetization when power
tubes are used. (This output is used
of course in the complete Truphonic
Power Amplifier described above).
Price $3.00.

The Truphonic Catacomb Assembly is also of
great convenience to set builders. A lacquered steel
catacomb houses three Truphonic couplers and a
Truphonic output unit. A moulded Bakelite socket
panel with 6 or 7 sockets of special construction
which hold either U V 201A or all UX tubes, covers
this catacomb. This unit may be arranged in a
thousand different ways to meet all the require-
ments of every circuit and set design. Short direct
leads to connected apparatus, with a minimum of
soldered  connec-
tions. No holes to
drill, no apparatus
to mount. A six-
foot battery cable
is included. Price
6 tube $20, 7 tube
$22.

ALDEN MANUFACTURING CO.
Dept. B19 Springfield, Mass.

ot 5\'}3@&
D\
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Ordinary amplification is the thief
of tone in radio music -

Your own radio set as it now stands is a perfect reproducing instrument—
up to, and including the detector tube.
with a pair of ear phones to the music from the detector tube you would have
If that same quality could only be made to come out of
your loudspeaker in great volume, then you would have perfect radio enjoyment.
Too much is blurred, too much is weak,
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The Amplion Patrician encloses a remarkable 48" air column, in a
graceful, richly carved mahogany cabinet, 18”"x12”x 9”. Acoustically it
is non-directional, with a new, softly diffused mellowness of tone that
makes this instrument the choice of the connoisseur, wherever heard.

The new Amplion Patrician
reproduces the very soul of music

—exceptionallyrich in those delicate overtones that
give to music its temperament, its true character,
its tonal color,

AMPLION CONE

Artistically, this new Amplion
Cabinet Cone graces the most
exquisitely appointed room ; of
two-tone mahogany, 14"x14"x9".
Acoustically, it is a time per-
fected Amplion development.

AMPLION DRAGON

This model is the best known
of all the famous **Dragon’’ type
of Amplions, adopted as stan-
dard by leading radio engineers
wherever broadcasting exists.
Notable for acute sensitivity
and amazing volume.

ARI19__.__ $42.50
Other Dragon models from $12up

S %
x AMPLION (s

its sensitive appeal to the spirit.

OU may own the most expensive radio

receiving set. You may tune in on the best
radio concerts. Yet, if your reproducer is not
delicately and accurately constructed, you will
lose most of the fine overtones that create the
true beauty — the very soul — of music.

Since 1887, engineering experts of “The
House of Graham”—the creators of Amplions
—have been achieving constant improvement
in sound-reproducing devices. As the result
of this long experience, it is not extraordi-
nary that the Amplion instruments will re-
produce more of music’s fine overtones, and a
wider musical range, than other reproducers
are able to do.

Whrite for the interesting *“1927-Amplion” Booklet

THE AMPLION CORPORATION OF AMERICA
Suite ~ , 280 Madison Avenue, New York City

The Amplion Corporation of Canada Ltd., Toronto

**The House of Graham’’ — Alfred Graham & Company
of London, England—is known throughout the
' world through its associated companies.

Ri141.1. Raolo FregQuency Circuits. Rapio FREQUENCY

Rapio BroaocasT. CircuiTs.
Sept., 1926, pp. 377-379- . L

“Higher Efficiencies for Radio Frequency Circuits,”
Part 1. Zeh Bouck.

A system of maintaining the highest efficiency at all fre-
quencies covered by a tuned radio frequency circuit is de-
scribed. One control governs the capacity variation and the
magnetic coupling of a coil attached to the condenser shaft.
The system is called the King “Equamatic” system. De-
tails of the circuit, and the arrangement-of coils and con-
densers, are shown.

R134.7. HETEROOYNE ACTION. SUPER-HETERODYNE
PRINCIPLES.

Raoio Broancast. Sept., 1026, pp. 380—383.

“How to Get the Most Out of Your gupe -}'?eterodyne."
K. Clough.

The component parts of the ordinary super-heterodyne
circuit are taken up in detail for the benefit of the homebuild-
er and experimenter. First, the collector (loop or antenna
and coupling coil); second, the first detector; third, the local
oscillator; fourth, the intermediate-frequency amplifier;
fifth, the second detector; and sixth, the audio amplifier
Upon the principles discussed depend the proper con-
struction and operation of the circuit.

R343. ELecTrRON-TUBE RECEIVING SETS. RECEIVER,

Raoio BroapcasT. Sept., 1026, pp. 384-387. Shori-Wave.

"}‘*Jlow to Build and Operate the Jones Receiver,” F. C.
ones.

Through a short-wave receiver contest, Rapio BRoAocasT
attempted to find a non-radiating high frequency circuit.
In the receiver described, which won first prize, the principle
of the Wheatstone Bridge is used in preventing all but a
minimum of energy from reaching the antenna. The author
discusses the details of construction, assembly, and testing
of this receiver.

R385.5. MICROPHONE. MICROPHONE

Rao10 BroapcasT. Sept., 1926, pp. 3904-397. PLACEMENT

“The Importance of Acoustics in Broadcasting,” B. F.
Miessner.

The distortion obtained in radio reception is generally
grouped into two classes: First, that due to an overall fre-
quency characteristic of the system which is not flat. That
is, the ratio of reproduced intensity to original intensity of
sounds is not the same for all frequencies.

Second, that due to an overall amplitude characferistic of
the system which is not rectilinear. That is, the ratio of
reproduced intensity to original intensity of all sounds is not
the same for all intensities.

A third type of distortion, due to directional characteris-
tics of sound receivers and transmitters, also exists. These
directional effects vary with frequency, says the writer.
Since the microphone should pick up all frequencies without
discrimination, it becomes essential that it be placed prop-
erly in the studio. .

R343. ELecTrON-TUBE RECEIVING SETS. RECEIVER,
RADIO BrROAGCAST. Sept., 1026, pp. 308—404. Bmum”;zg-
Tare.

“The R. B. Impedance-Coupled Browning-Drake,”
J. B. Brennan.

An impedance-coupled Browning-Drake receiver is
described. Layouts of panels, a list of parts, and the
method of assembly and operation, are given. In this par-
ticular arrangement, the author controls the volume of the
energy output by the filament current variation in the radio
frequency stages.

R342.15. AMPLIFIER TRANSFORMERS. AMPLIFIERS,

RADIO BrROADCAST. Sept., 1026, pp. 400—412.  Audio.

“Transformer-Coupled Audio Amplifiers,” A. W.
Saunders.

An outline is given of the fundamental considerations in-
volved in the design of a specific type of audio amplifier,
in which is also shown some of the desirable amplifier char-
acteristics which may be obtained in practice. The differ-
ence between an ideal and a real transformer is discussed.
In practice, it is impossible to meet all requirements of an
ideal transformer, as is shown by results obtained from many
types of transformers, Many graphs are presented and
explained, data showing how they were obtained being
included.

R142.3 InpucTive CouPLING CoUPLING

Popular Radio. Aug., 1926 pp. 315 ff. CHART.

“A Measurement Chart,”” R. ]J. Hoffman.

A chart for calculating the coupling factor for co-axial
concentric coils, is shown. Information on how to de-
termine both the coupling factor and the mutual inductance
of certain coils is given.

R213. HarmoniCc MeTHOD OF DETERMINING HaRMONIC

FrREQUENCY. FREQUENCY

Popular Radio. Aug., 1926, pp. 316f[. DETERMINATION.

““A New Method of Using Harmonics for Determining
Frequencies,” M. L. Strock.

With the aid of a guartz crystal and a vacuum-tube
oscillator, a method of determining many accurate frequen-
cies is described by the writer. Harmonic heterodyning en-
ables the experimenter to calibrate a waveweter or to de-
termine the frequency ef other circuits. The set up of the
apparatus, and its operation, is described.

R343. Evectron-Tuse REcElvinG SETs. RECEIVER,
Popular Radio. Aug., 1926, pp. 3281, Browning-Drake.
“How to Build the Improved Browning-Drake Receiver,”

A. H. Lynch.

A Browning-Drake receiver, in which various changes in
circuit design have been made, is described in detail. The
original conception of Browning and Drake has been altered
to includ: a resistance amplifier. Resistance coupling is
used in the audio stages.

R376.3. Loup SPEAKING REPRODUCERS. Loup
opular Radio. Aug., 1926, pp. 336-337. SPEAKERS.
“How to Pick Out a Loud Speaker,” L. M. Cockaday.
The selection of a loud speaker for a radio receiver depends
upon many factors, both in type of receiver and kind of horn
and reproducer. In order to pick one that is satisfactory a
method of hookup to various types of horns is suggested,
which determines the choice by actual test.

% Examined and approved by Rapio BroapcasT %
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A Supremely Fine
Instrument

No. 78—8$270

“The Mayfair”

Amagzing Selectivity---Delightful
Tone--Exceptional Volume!

WO new home delights! First the joy of a supremely
fine bit of furniture craftsmanship—a rarely beautiful
console to enhance the beauty of your home.

Second the all surpassing joy of true radio entertainment
—all the programs of the air brought in with surprising I
fidelity and beauty of tone. Amazing selectivity that makes
No. 75—$150 radio enjoyable.

This pleasing consolette model will grace any The Trinum Circuit makes Oriole Receivers genuinely
::ﬁ"l’)nnn::;‘x:’l:gﬁ;’g‘j‘fﬂro;‘:le Receiver o tisfying in performance. Built with the precision of a

Sl ¢ fine watch they bring at last to radio that genuine depend-
ability which you have been hoping |||
for. Ask your dealer to show you.

“The Canterbury”

Sales Department Manufactured by

THE ZINKE CO. W-K ELECTRIC CO.,

1323 sc'hl}/?acg}:,"g[a ﬂ_Ave' Kenosha, Wis,

[QIOLE
RA
RECEIVERS

with the Trinum

Circuit ll

— ==

“The Warwick”
A table model of exceptional grace and
truly unusual power. Everything that

radio can give, at a price in reach of all. %%%8
R R R ———————

% Examined and approved by Rapio Broancast sk

www americanradiohistorv com

91


www.americanradiohistory.com

92 RADIO BROADCAST ADVERTISER

1. Resistance guaranteed within 5%.

2. Milled shaft with squared hole in contact arm insures rigidity—no wobble
of shaft.

3. Extra long metalic bearings.

4. Highest grade Bakelite insulation, maximum radiation and mechanical
strength.

5. Single hole or three-hole mounting. For three-hole mounting, base is tapped,
eliminating needs of nuts behind panel.

6. Phosphor bronze spring contact arm insures contact.

In every respect a better rheostat—®6, 10, 20, and 30 ochms. Price 85c¢., in Canada;
$1.25. Potentiometers—200 and 400 ohms. List 85c., in Canada, $1.25.

——

ELECTRAD CERTIFIED JACKS

You have never seen the equal of
the new Electrad Certified Single
Circuit Jacks both open and closed.
Requires less than 1’ behind panel.
Positive acting springs of phosphor
bronze. Sterling silver contact
points. Insulation of hard rubber.
Tinned soldering lugs, so placed that
good connections can easily be made.
Any good radio store has these jacks
or can easily get them for you.
Certified and guaranteed electrically
and mechanically. U. S. Prices, Open 25c., Closed 35c. Canada Prices, Open
35c., Closed 50c.

1

ELECTRAD CERTIFIED SWITCHES
—Hear Them Click .

No doubt whether you are on or off when you equip
your set with the Electrad Certified Switch. You
hear it click. Requires less than 1’ behind panel.
Solid brass construction. Tinned soldering lugs
placed to make easy connections. Neatly designed.
Genuine Bakelite knob. Adds to the appearance of
your set. Certified and guaranteed electrically and
mechanically. Price U. S. 40c. Canada 60c.

For perfect control of tone and volume use the
Electrad 500,000 ohm compensator. For free
hook-up write 428 Broadway, New York City.

% Examined and approved by Rapio BroapcasT %
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R344.5. ALTERNATING CURRENT SuPpPLY. PowEer
Radio. Aug, 1926, pp. 27—28. AMPLIFIER,
. W. E. z5-B.
“Unfailing B Power From the W. E. Amplifier,”
E. E. Griffin.

The Western Electric type 25-B power amplifier is de-
scribed for those who may want to own one and know its
circuit and operating characteristics. According to the
curve, the output voltage drops from a rate value of 350
volts, 2 milliamps. to 265 volts at 43 milliamps. output.

R384.3. FREQUENcCY METERs. FREQUENCY

Radio. Aug., 1926. pp. 38fl. METER.

“A Vacuum-Tube Frequency Meter,” G. M. Best.

Constructional details of a vacuum-tube frequency meter
utilizing a plate current milliammeter as an indicator for
resonance, are shown. Coils for the 1500, 7500, and 3750
kc. (20, 40, and 8o meter) band are used across a 0.00035-
microfarad condenser. For increased amplification, a direct
current amplifier circuit is shown. This makes the meter
more sensitive.

R344.3. TRANSMITTING SETS. TRANSMITTER,

Radio. Aug., 1926, pp. 30ff. Short-Wave.

“A Low-Powered Master Oscillator Transmitter,” F. C.
Jones, 6 AJF.

Amateur station 6AJF shows the circuit diagram and list
of parts for the construction of a low-powered master
oscillator transmitter. Front and rear views are suffici-
ently clear to show the complete layout.

Ri13.5. METEOROLOGICAL PHENOMENA. METEOROLOGY.

Radio News. Aug., 1926. pp. 113 ff,

“Radio Weather Good and Bad,” E. Van Cleef.

Observations to determine whether any correlation exists
between static and the passing high and low pressure areas,
are recorded. When waves travel at right angles to the
isobars, reception is reported clearest and strongest. When
waves pass from one pressure area across another reception
is weaker than when they are confined to a single area.
Static is most frequent when the isobars are far apart—
when waves travel across areas of little difference in air
pressure.

When waves travel in a path parallel to the isobars,
fading occurs. 1t is suggested that other stations codperate
in taking observations relative to the above mentioned data
to determine the actual cause of static and its behavior.

Ri130. ELecrron TUBEs. ELEcTRON

Radio News. _Aug., 1926, pp. 120ff. TuBES.

“Vacuum Tubes and Their Uses,” M. L. Muhleman.

The writer presents a non-technical discussion concernin
vacuum tubes and then enumerates the characteristics o
the new tubes which have recently appeared on the market.
A chart showing all the constants of the various tubes, in-
cluding voltage amplification factor and output resistance
values, is of value.

R800. (347.7) PATENT PRACTICE. PATENTS.
Radio News. Aug., 1026, pp. 124ff.
**Making a Business of Inventions,” L. T. Parker.
Advice is given concerning the fundamental laws per-
taining to patents and patent practice. Questions such as:
“What is patentable’”; ‘““What records should be kept”’;
““How to protect a patent,’ are answered for for the benefit
of the inexperienced inventor.

Rs582. TRANSMISSION OF PHOTOGRAPHS. PHOTOGRAPH

Radio News. Aug,, 1926, pp. 126ff. TRANSMISSION

“The Broadcasting of Pictures,” Dr. W. Friedel.

The author’s method of recording impressions received
at the receiving end of a picture transmitting system, is
described. It consists essentially of a cylindnical roller
with a spiral edge instead of a stvlus. This edge records on
a continuous roll of paper, making a uniform and clear im-
pression.

R342.15. AMPLIFIER TRANSFORMER. AMPLIFIER
Radio News. Aug., 1926, pp. 142—-143. AcCTION.
‘“‘More About Audio-Frequency Amplifiers,” S. Harris.
This third discussion pertaining to audio-frequency am-
plifiers takes up the question of transformer performance in
actual practice, considering the relation between the sound
frequencies passing through the audio stages to the sounds
we are accustomed to hearing in actual direct reproduction.
With a frequency limit at the low end of the scale of 50
cycles per second the decision is reached, after other sources
of distortion are corrected, that a drop of 5 per cent. in
voltage ratio between the maximum and minimum fre-
quency in a two-stage amplifier will produce less distortion
than will ordinarily be detected by the human ear.

R38%1. ConoENSERS. CONDENSERS,
Radio News. Aug., 1926, FE 144-145. Cb:ngrral.
“Chemical Condensers of Large Capacity,” C. ]. Fitch.

Constructional and experimental data, relative to the use
of aluminum for chemical condensers in A and B battery
eliminators, are presented. Although the curves show con-
siderable variation of capacity with formation voltage and
kind of solution used, these condensers may be utilized in
many ways in the experimental laboratory.

Ri113.1. FapING. Faping.
Radio News. Aug., 1926, pp. 146. .
“Results of operative Measurements of Radio

Fading,” Bureau of Standards.
A resumé of the findings of the past year and a half on the
sub’ect of fading of radio signals, is given. General con-
clusions arrived at are presented.

Rss0. BroabcasTing. BROADCASTING,
Rapio Broaocast. Sept, 1926, pp. 367-371. Who P;z:ys

or
“How Much It Costs to Broadcast,” A. C. Lescarboura.
The solution of the question *Who Pays for Broadcast-
ing?”’ scems to solve itself through the broadcasting of so-
called **Good-will Programs,” as expressed bﬁ, the author.
To-day stations are being used as a medium through which
various concerns place their name before the public by means
of well chosen musical programs, and the public 15 satisfied.
Chain station hookups make available good concerts for the
entire continent. he cost of operating the higher class
broadcasting stations, and the charges made to those in-
terested in using the station, varies, as is evident from the
tables shown.
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AmerTran
Power Transformer
Type P F 52
$18.00 Each

eA “Real ‘Power Transformer

{ Perfected on the firm foundation of twenty-five years
successful experience in transformer building, Amer-
Tran Radio Products enjoy a reputation second to none
in their respective fields. Their continued selection by
leading engineers and experimenters gives ample proof
of their high efficiency and dependable performance.

Ot particular interest is the AmerTran Power Trans-
former Type P F. 52—the transformer for real “honest-
to-goodness™ power supply. This transformer is in-
tended for use on the standard 110 voOlt, 60 cycle
house-lighting circuit, and can be depended on to give
and maintain satisfaction.

It has three separate windings—one for 525 volts and two 8 volt
windings for the filament of the Rectifier and power tubes. The
windings are enclosed in a strong metal case, provided with mount-
ing feet. There are three primary taps for 110, 118 and 125 volts,
connected to a three point snap switch, and a six-foot lamp cord

and plug attached to the primary is standard equipment. The ship-
ping weight is approximately g pounds and the price is $18.00 each.

AMERICAN TRANSFORMER COMPANY
178 Emmet Street Newark, N. J.
“Transformer builders for over twenty-five years”

AmerTran Products are Sold only at Authorized
AmerTran Dealers
.f'; h2, We shall be very glad to send
-l "

The AmerChoke
Type 854

This is a scientifically de-
signed impedance or choke
coil of general utility, de-
signed primarily for use in
filter circuits. Asanoutput
impedance for by-passing
direct current from the loud-
speaker it i1s both efficient
and economical.

Price $6.00 Each

>
o (.72_:‘"

3

AmerTran Types AF-7 and AF-6

Other AmerTranProducts:

AmerTran Resistor Type 400
$7.50

AmerTran Heater Trans
former Type H-28 (for A. C.
Tubes) $10.00.

our booklet “Improving the
Audio Amplifier” together
with other 1nteresting and
constructional data.

-

AmerTran Audio Transformers, types AF-7
and AF-6, have been considered for years among
the leaders in audio amplification. These popu-
lar and efficient models are made in two types—
AF-7 (ratio 33:1)—AF-6 (ratio 5:1)

$5.00 Each

)

you upon request a copy of

a
- I

o

The AmerTran
DeLuxe
Audio Transformer

This new transformer sets
an entirely new standard of
Audio Amplification. It
makes possible a transformer
coupled amplifier that ex-
cells all other forms of amp-
lifiers. Made in two types
for first and second stages—

Price $10.00 Each

(R ) - —— e

Y Examined and approved by Rapro Broabcast %
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Cle-Ra-Tone

Spring Supported—Shock
Absorbing Sockets

_ Stop tube noises. Greatest

aid to non-noisy operation.

Contacts always clean.

75 cents each

*Lekeless”

Transformers

Uniform high induc-
tance,low distributed
capacity and low resis-
~tance. The external field
is so slight that it per-
mits placing coils close
together without appre-
ciable interaction.

Single Transformers, $2.50

Brackets

. # An aid to sim-

i plificationinset

construction.

Supports sub-

panel, with

room underneath for accessories and
wiring. Plain and adjustable.

Plain, 70 cents per pair
ddjustable, $1.25 per pair

Battery Switch
Quick, positive, clean-cut make
and break. When it’s “in” it's
“off,” eliminating danger ot
wasteful use of battery.

30 cents each

If your dealer cannot V’l
furnish you with Ben- (
jamin Radio Products
: send amount direct to | }
our nearest sales office
with his name and we
will see that you are

promptly supplied

AU

Buy by

the Name
Jitccess in Set Building
| Bagins av e Dealers (ommer

ALL BENJAMIN RADIO PRODUCTS ARE
OF THE SAME HIGH STANDARD AS
THE FAR-FAMED CLE-RA-TONE SOCKETS

When you buy your radio parts, buy

L them right. Everything else being equal,
when a name has stood for a quarter
of a century’s striving toward technical
perfection it is practically as safe as a
formula as a guide to right buying.
When your dealer sells you Benjamin
radio products for your set you have
already leaped a big hurdle on the way
to success.

Improved Tuned Radio Frequency
Transformers

Proved through exhaustive
and comparative tests to be
the most efficient coil for
modern radio sets. Better in
all important features and
characteristics. Space wound.
Basket weave. Cylindrical.
Highest practical air dielec-
tric. Gives wonderful sharp-
ness in tuning, better volume
and purer tone quality.

2Yy" Diameter Transformer

Compact. Especially desirable for crowded assem-
bly. Eliminates interfering “pickup.”

Set of three, $5.75 Single Transformer, $2.10

3" Diameter Transformer

Capacity coupling reduced to lowest degree. For
use with .00035 Mfd. Condensers.

Set of three, $6.00 Single Transformer, $2.25

Straight Line Frequency Condensers

No crowding of stations. The broadcast range is
spread evenly over the dial. Stations come in with-
out interference,and tuning is much easier. Adjust-
able turning tension. :

Low loss characteris-
tics give a definite
and distinct radio
reception. Beautiful g
in appearance—a
credit to the looks
and efficiency of any
set. Finished in dull
silver. Made in three
sizes:

.00025 Mfd. $5.00
.00035 Mfd. $5.25 .0005 Mfd. $5.50

REWARDS FOR RADIO REASONERS

* Awards for novel and original hookups, modifications of existing cire
cuits; trade names; slogans. Write our nearest office for full details.

Benjamin Electric Mfg. Co.

New York 120-128 South Sangamon Street San Francisco '

247 W. 17th Street

Chicago 448 Bryant Street

Manufactured in Canada by the Benjamin Electric Mfg. Co. of Canada, Ltd., Toronto, Ontario

% Examined and approved by Rapio Broancast %
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R113.6. REFLECTION OF RApio WAVES. REFLECTION
Popular Radio. Aug., 1926, pp. 310ff. PHENOMENA.
“Does the Human Boby Reflect Radio Waves?” Major

J. O. Mauborgne.

The experiments conducted by the writer on frequencies
above 3000 kc. (below 100 meters) have netted phenomena
hitherto unexplained. The peculiar behavior of the oscil-
lator on waves above 60,000 (below 5 meters), when stand-
ing at definite distances from the oscillating antenna, is re-
lated in detail, the accompanying photographs showing
hm; the apparatus was set up and how measurements were
made.

R800. (537.65) Piezo-ELECTRIC PHENOMENA. Piezo-

Proc. I. R. E.  Aug., 1026, pp. 447—469. ErLecrric

“Uses and Possibilities of Piezo-Electric ~ OsciLLATORS.
Oscillators,” A. Hund.

. The author sums up the contents of his discussion on the
piezo-electric effects of quartz as follows: (i.) Experi-
ments with quartz plates have shown that they can be used
in an electron-tube circuit for producing radio frequency cur-
rents of fixed frequencies bearing a definite relation to the
dimensions of the plate. (2.) The piezo-electric oscillator
can be used together with an auxiliary generator for stan-
dardizing a frequency meter. (3.) As single piezo-electric
plate can be employed as a standard for the entire range of
frequencies used in radio communication. (4.) By using
special_arrangements, a small plate can be employed for
producing audio frequency currents. (5.) Methods are
given for grinding a plate accurately to a given frequency.
(6.) Formulas are given for designing plates to a desired
frequency to a fair degree of accuracy. (7.) Other miscel-
laneous applications are described.

R800. (347.7) PATENT PRACTICE. PATENT
Proc. I. R. E. Aug., 1926. pp. 471-477. SAFEGUARDS.
“Safeguards For the Radio Inventor,” E. N. Curtis.
Precautions for the radio inventor who is not associated

with an organization which includes a patent department,

together with explanation why such precautions are neces-
sary, are outlined by the author.

R610. EQUIPMENT: STATION DESCRIPTION. STATION,
Proc. I. R. E. Aug., 1926, pp. 479-506. KDKA.
“KDKA,” G. Little and R. L. Davis.

In this paper are supplemented several of the previous
descriptions of station kpka. The purpose of the paper, as
stated, is to bring the history up to date by describing the
equipment now in use, both for regular broadcasting and-for
short-wave international broadcasting, and relay work.
The short-wave transmitter, employed for inter-works tele-~
g,rap}cll service, is also described. '{he article is well illus-
trated.

R270. SiGNAL INTENSITY. F1ELD-STRENGTH
Proc. I. R. E. Aug., 1926, pp. 507-519. M EASUREMENTS.
“A Radio Field-gtrength R1easuring System for Fre-

%uencies up to Forty Megacycles,” H. T. Friis and E.
ruce.

The paper describes field strength measurement sets for
frequencies as high as forty megacycles. The apparatus is
a double-detection receiving set which is equipped with a
calibrated intermediate-frequency attenuator and a local
signal comparison oscillator. The local signal is measured
by means of the intermediate-frequency detector, which is
calibrated as a tube voltmeter.

R800. (621.313.7) RECTIFIERS. MERCURY-ARC
QST. Aug., 1926, pp. 8-11. RECTIFIERS.
*“Mercury-Arc Rectifiers,” A. B. Goodall.

Three circuit diagrams are shown in which the mercury-
arc rectifier is used in supplying the necessary high-voltage
B battery supply. To prevent the rectifier from going out
during short periods of inactivity, either a lamp or some
other device is used to keep a hot spot on the mercury sur=
face. The capacity of the tube is said to be over 6000 volts,
and it supplies a rectified current which produces no inter-
ference.

R384.1. WAVEMETERS. WAVEMETER,
QST. Aug., 1926, pp. 15-17. Short-wave.
‘“A Shiclded Wavemeter for Your Station,” F. H. Schnell.
Two shielded wavemeters for short-wave calibration pur-

poses, are described. One of the wavemeters uses a five-
plate Karas Orthometric condenser, the other a tapered
plate type 167-E Cardwell condenser. Coil data and
graphs give the builder all necessary information to con=
struct the instruments.

R344 5. ALTERNATING CURRENT SuppLy. ELIMINATORS,

QST. Aug., 19206, pp. 25-209. ) A Battery.
*Operating Receiving Filaments Without Batteries,”
R. S. Kruse.

Several methods are proposed and discussed concerning
the elimination of the present A batteries and using sub-
stitutes of some sort or other. The ““ Rectrad,” an A battery
line supply device, makes use of two rectifier tubes, a trans-
former, chokes, and 54 microfarads of capacity before the
output enters the filaments of the tubes. The Davy A-
substitute is similar in principle, but does not use condensers
in the filter circuit. Circuits of both eliminators are shown.

R127. ANTENNA CONSTANTS. ANTENNA
Q;T. Aug., 1926, pp. 30-32. CONSTANTS.
“Straightening Out the Antenna,” B. ]J. Melton.

The article is presented with the intention of straightening
out our ideas on radiating systems in general, to show why
a grounded antenna can only be operated on a so-called
“odd harmonic,” to suggest that a simple radiating system
is probably the best, and to show how to get the juice into
the antenna in such a way that the antenna will be given a
chance to radiate it most efliciently. Concerning the latter
point, the writer discusses various types of antennas and
the current and voltage feed systems which may be used.

R344.3. TRANSMITTING SETs. TRANSMITTERS,
Q:S{T. Aug., 1926, pp. 33~35. Short-Ware.
“A 20-j0-80—Meter Crystal-Controlled Transmitter,”

L. B. Root.

A description of a crystal controlled low-powered trans-
mitting set, operating on 15,000, 7500, and 3750 kc. (20.- 40-,
and Bo-meter band), including complete wiring diagram,
parts needed, and the method of operating. is given.
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This Clean, Silent
“A” Power Unit

will never fail you

Use it as a trickle-charger while set is in
operation or by merely throwing the switch,
use it to fully recharge its built-in battery.

Nodirt, nofuss, absolutely silent operation
at lowest cost. Only the finest materials are
used, including the handsome molded glass
“A” battery shown below.

All assembled in a beautiful aluminum
cabinet of simple, compact design.

Like the rest of the Universal line of bat-
teries, this unit is designed by leading radio
engineers for its special purpose and they
have seen to it that only the most suitable
materials are employed.

Yet the price of the”A” Power Unit, ready
to use, is very reasonable.

Send for full description of this and other
“A” and “B” Radio Power Units. We'll
also send you a copy of our “Battery Guide”
that tells you all about the care and use of
batteries for any purpose. Write today. No
obligation.

T

)

7%

48-Volt
Radio “B” Battery

i Type GCR
Radio “A” Battery

UNIVERSAL BATTERY COMPANY
3449 South LaSalle Street - Chicago, Illinois

Batteries for every Purse and Purpose
AUTOMOBILE - RADIO - FARM LIGHT
Parts for all makes of Batteries
SHOP EQUIPMENT

UN IVERSAL
BATTERIES

Insure Your

Tubes

with these handy
metal markers, which
identify each cable
and prevent costly
mistakes.

Crowe markers are
durable—will not rub
or wear off. Markings
permanently etched

in bold, black char-

acters, easily read.

Easily attached with
a pair of ordinary
pliers

Leading dealers carry

them.
the package

Crowe

Name Plate & Mfg. Co.
1749 Grace St. Chicago

At Your
Dealer’s

Look for
this

Display

Carton!

% Examined and approved by Rapis BroADCAST %
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BOOK REVIEW

. An Announcer’s
- Autobiography
YOU’'RE ON THE AIR: By Grabam McNasmee.
Published by Harper and Brothers, New York.

pBRFEC‘r VARIABLE RE SI s.r OR 210 pages, qo illustrations. Price $1.75.

TO SUCCEED (in broadcasting),” says

Graham McNamee in his book, You're On
The Air, recently published by Harper

and Brothers, “one must not only possess some
Endorsed bq artistic skill but also that indispensable quality

called personality.” 1t is just that quality that
has made McNamee himself succeed to such an
extent that he has become the ‘““most popular
radio announcer’* of many listeners-in. And
it is that same quality that will make You're
On The Air a popular book with the same lis-
teners-in, for, regardless of whether or not it
was written by McNamee or by Robert Gordon
Anderson, whose name appears on the title
page as collaborator, it is an expression of Mc-
Namee’s personality. If Anderson did the
writing, he deserves credit for having done a
good piece of reporting.

If you know this genial announcer, nothing
more need be said about personality; if you don’t,
tune-in your set on WEAF some evening and lis-
ten for ““Good evening ladies and gentlemen of
the radio audience.” That’s McNamee. He
may be broadcasting a concert, a fight or a
political meeting. There is no limit to his ac-
tivities and he seems to do everything well
(though. we may parenthetically remark that
personally we prefer his sporting stuff to all the
rest). After you have listened to him an-
nouncing for an evening or two, read his book
and get ““the inside story of how he does it,” as
the tabloids would say.

You're On The Air is written in the first person
and starts off with a little of the author’s history.
1t seems that McNamee started out on a musical
career, the training for which began early in his
life. But he says that in those days he was more
interested in the world of sport than in the world
of music, and he took an active part in sports.
““That experience later proved of help,” he says,
‘“for not only did it build up my body, but it has
enabled me to report mere intelligently the big
outdoor sport events.” When he was eighteen
he came to New York to pursue his musical
career, which he did most successfully. It was
while here that he drifted into radio work quite

A )

The leading manufacturers of
B-eliminators are using Bradley-
ohm-E for voltage control. The
number of Bradleyohms in each
B-eliminator varies from one to
three depending upon the type of
eliminator. In all cases, the
Bradleyohm-E is the choice of the
experienced radio engineer.

VER since radio broadcasting began, Allen-Bradley Radio Devices have met the demand by chance, having wandered into wEAF’s studio

for silent, stepless current control. Today, Bradleyohm-E, perfect variable resistor, is simply out of curiosity to see what a studio was

not only adopted as standard equipment by manufacturers of B-eliminators, but is recom- like. When he wandered out it was with his
menfie_d almos-t universally by radio engineers and writers as the ideal variable resistor for first job as announcer in his pocket.

B-eliminator kits. Sprinkled in with the tale of his personal ex-
The scientifically-treated graphite discs used in periences, McNamee has given many interest-
the Bradleyohm-E provide the only means of ing bits of information. He explains how pro-
stepless, noiseless control which does not deteri- grams are arranged; what happens when an
orate with age. Carbon or metallic powders ot artist is late or doesn’t get to the studio at all;

various kinds have been used as substitutes by how much is charged for time on the air; and |

i p it- imitators of the Bradleyohm-E, but without per- ; s
oftrs okt advestages. Tl s solid,  manent success. If you want a varisble resit whig bR hEn\ister i o blegpii fivs
mglded rel:istor wli:th silver-plated termi- ance unit for your B-eliminator which will give He also tfells countless anecdotes about well-
e the e esf;’i‘:i;;da‘:’a‘gl':y‘ﬁ;: perfect service, be sure to ask your dealer for known artists who have preformed before the
A contains noglass in its construction and the Bradleyohm-E which is furnished in several microphone. Everyone, the great as well as the
g&e‘:r’;g; ‘i:"i:“gr;;%::‘ti‘srg‘e:fx:ealr‘:&fr‘;’ ratings. Look for the Bradleyohm-E in the dis- ! small, is nervous the first time he broadcasts.
moisture or age. v tempe ) tinctive Allen-Bradley checkered carton. The book is entertainingly written, Ourone

| objection to it is that is a little too personal;

Bradleyunit-A and Bradleyohm-E can be obtained from there are too many anecdotes involving the

your radio dealer in several ratings. Insist on Allen- announcer, too many questions from letters

* Bradley Radio Devices for lasting satisfaction. to the studio, too many illustrations reproduc-

ing autographed photographs sent to McNamee

by the artists that have broadcasted from WEAF;

and too little of the cold, hard facts behind

ALLEN-BRADLEY CO. 278 Greenfield Avenue broadcasting. But it is McNamee announcing
MILWAUKEE WISCONSIN and if you like him you will enjoy You're On The

ey Air.  Incidentally it’s the first good book on

! broadeasting to be published.

% Examined and approved by Rapio Broancast ¥
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HE “I Want To Know™ Booklet issued

by HOMMEL is now ready for distribu
tion to every radio dealer who wants to put
his customers on a familiar footing with
every day radio problems.

It’s the alpha and omega of useful radio in-
formation—the question and answer of many
common radio queries—a booklet that every
radio customer will be pleased to get.

Every dealer will profit by their distribution,
because these booklets contain not only in-
teresting information that customers want,
but also will incidentally serve to stimulate
every dealer’s radio sales.

Werite to-day—the supply is limited.

Heres the Auswer

EXCLUSIVELY

WHOLESALE

oooooo

PITTSBURGH, PA.

For All Popular Makes

A Constant
Plate Voltage
Supply Unit
with Power
Azn.pliﬁca tion
operates on 110
volt (60 cycle)
Alternating
Current

GChHe

Power mplir

and Circuits
of radio receiving sets

-

Provides voltages
of 45, 90, 130 for
the receriver and
also supplies 180
volts for the UX 171
power tube of the
Amplifier.

Uses UX-213 Rec-
tron rectifier tube
and UX-171 tube
in Power Amplifier.

Price, $§
i B8,

tubes)

xADIO -

1 Plate Supply

Ask your dealer to give you a demonstration, or write for our booklet containing complete information
CAMBRIDGE, MASS., U. S. A.

GENERAL RADIO CO.

% Examined and approved by Rapio Broabcast ¥
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Put up your,

Beldenamel Aerial
~1his week / £

DO you know that a clean, bright @

aerial wire gets louder volume and
longer distance than a corroded, soot-
covered aerial? The corroded, tarnished
surface of a bare copper aerial wire in-
terferes very seriously with the flow of
radio frequency currents from the an-
tenna to the set. That is why the shiny,
smooth wires of a Beldenamel Aerial
are protected with baked enamel.

The Belden Superadio Antenna Kit contains a Beldenamel
Aerial and other high grade aerial and ground ports.

install a Beldenamel
Aerial, now, you will be
through with aerial troubles
for years to come. Smoke,
fumes, and weather cannot
affect the Beldenamel coat-
ing on a Beldenamel Aerial.
That is why so many old,
bare copper aerials are being
replaced with Beldenamel
Aerials.

Ask your nearest dealer to
show you a Beldenamel
Aerial. It is sold in a dis-
tinctive striped black-and-
orange carton that protects
you against substitutes.

BELDEN MANUFACTURING COMPANY

Chicago, Illinois

THE
“RADIO BROADCAST”
INFORMATION SERVICE

How to Write for Technical Infor-
mation—The Scope of This Service

S WAS announced in the June Rapio
A BroaDpcasT, all questions which were

formerly sent to “The Grid” will now
be handled by the Technical TInformation
Service, Rapio Broapcast Laboratory. That
service is maintained under the following rules:
1. All questions from subscribers to Rapio

BroapcasT will be answered free of charge.

2. Non-subscribers to Rapio BroapcasT will be
charged a fee of One Dollar for the Laboratory
Technical Service.

3. All questions will be answered by mail and
none will be published in Rapio BroaDCAST.
The Technical Information Service of the

Laboratory feels that it is important to define the

scope of its service to readers. Although the

Service is of very general help to our readers,

there are certain demands which can not be met.

The Technical Information Service:

1. Cannot make comparisons between various
kinds of receivers or manufactured apparatus.

2. Wiring diagrams of manufactured receivers
cannot be supplied. This information can be
secured from the various manufacturers.

3. Complete information cannot be given about
sets described in other publications, but in
all cases (wherever possible), inquirers will be
referred to a source of information where the
data can be obtained. In this connection,
the monthly department in Rapio Broap-
casT “The Best in Current Radio Publica-
tions”” should be of great help, and should be
consulted. That department records the
most important constructional, technical,
and general radio articles which appear.

4. Special receivers or circuits cannot be de-
signed by the Technical Service.

5. Those who ask questions which cannot be
answered in the scope of a letter will be re-
ferred, if possible, to sources where the infor-
mation can be obtained.

In response to many requests, lists of the
various groups of apparatus tested and approved
by Rapio Broapcast Laboratory will be mailed
to all inquirers without charge.

TECHNICAL INFORMATION INQUIRY
BLANK

Technical Service,
Rapio Broapcast Laboratory,
Garden City, New York

GeNTLEMEN!

Please give me fullest information on the at-
tached questions. I enclose a stamped addressed
envelope.

O I am a subscriber to Rapto Broapcast, and
therefore will receive this information free of
charge.

O Iam not a subscriber and enclose $1 to cover
cost of the answer.

The “Now I Have Found. . .”’
Award

PACE limitations, this month, require that

the “Now | Have Found. "’ Depart-
ment be temporarily omitted. The quarterly
award, which is due this month, goes to Mr. H.
E. Carlson, of East Saugus, Massachusetts,
whose combined rheostat and voltmeter switch
was described in the August Rapio BRoADCAST.

% Examined and approved by Ranio Broapcast %
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Sole Service
Representatives of
Radio Broadcast

AFTER an inspection of our facili-
ties, and a thorough investiga-
tion of our capabilities, the Editors
of Radio Broadcast bave appointed
us their sole service representatives.

We are prepared to undertake an
inspection and test of Receiving
Sets constructed according to infor-
mation published in this magazine.

If you have attempted to build a
| Receiver described in this magazine
and have been unable to obtan the
expected results, why not pack it
.  carefully and shipit to us? Write
us for more detailed information.
Our business is both to install
radio sets properly and to inspect
those already installed and assist in
making them 1009, efficient. Why
not let us examine your set? We
make a charge; but it is very rea-
sonable.

Telephone RECtor 2538

Rossiter,

Tyler & McDonell, Inc.

Consulting Radio Engineers

136 Liberty St., New York

R T M service

4 407~

(Ontrolit

for a Merry Christmas

Jhe Hearr 0 e Power Plant

Any radio devotee will be glad to get a Brach Con-
trolit on Christmas. It is new—it is different—it is
something that will add enormously to the enjoyment
of radio.

Adding a Controlit to any set eliminates all switches

from “B” Battery Substitute and Trickle Charger and
places complete, automatic control of set and power
supply in one switch—the set switch itself.

Volume
With
= Clarity

DOUBLE ENJOYMENT
From Any Set With

* “‘buﬂ\s

LLOUD SPEAKER

Why sacrifice the excellent reproducing
qualities of a set by the use of an mnferior
speaker. With a BURNS 1t is possible
to reproduce with amazing exactness
every note of music and inflection of
voice that the set can pick up. A
trial will convince.

ATt Your DEearer’s ok Write DirecT

COMPANY
State and 64th Sts. Chicago, U. S. A.
Ask About BURNS B-Eliminator

andﬁote ctyour Set

withthe Famous

| BRACH ILightingArrester

No aerial should be without the protection

to radio and home which a Brach Lightning
Arrester affords. Good sense demands this
protection. The authorities require it. Every

Brach Arrester carries with it a $100 insur-
ance guarantee.

Prices ao low as $1

The New Brach Drip-Proof
TOTEM-POLE HYDROMETER (
! ANTENNA famons Chasiyn Balls ts com:

bined the Drip-proof feature
which insures full protection
against battery acid falling on
and injuring parquet floors,
rugs or clothing.

After testing battery, the Hys

drometer can be washed with-
out danger from dripping acid.

Here is an aerial antenna that (77
f gives most complete reception | 4 lE
and unusual clarity to radio. ¥
Itis the size of a small flag pole, [%
can be readily attached to roof FEAE
or side or window ledge of ;
house and does away with all
[ unsightly makeshifts.

I Totem-Pole Antenna with 100 ? '3
feet wound wire and fasteners, LU
complete for

Only $10

} Something nice to present toa
_i radio fan or to buy for your
7.4 Own use.

Price $1

I Brach’
RadioProducts

L. S. BRACH MFG. CO., Newark, N. J.
L. S. Brach ot Canada, Ltd., Toronto, Canada)

v Examined and approved by Rapio BroabpcastT
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Weather Forecast Trans-
missions by Radio

=-s/,

HE following stations in the lllinois section
send out regular weather forecasts and re-
ports by radio. With the exception of NAj and
wago, all reports are in telephony. Amateurs
who receive any of these transmissions are re-
quested to write to the Weather Bureau Office,
Springfield, lllinois, and report on the quality
and service, and say how distinctly the stations
are received.
NAj, Great Lakes. . 2270 meters—132 kc.
0.45 A. M. Morning Lake Forecasts.
4.00 p. M. Storm Warnings.
10.00 p. M. Evening Lake Forecasts.

N

A

Metallized!

i
RANMMWY

Fan A

A glass wire is spun
and passed through a
chemical, high-temper-
ature process, forming
a thin conducting layer
of high resistance. Im-
pﬁrvious to atmos-
eric conditions,
P wgo, Chicago. . . 8go meters—337 kc.
11.00 A. M. and 4.00 p. M. Morning Local
and Lake Forecasts.
9.00 P. M. Evening Local and Lake Fore-
casts.

o1
EATENTS

wts, Chicago. . .  344.6 meters—870 kc.
0.00 A. M. Morning Forecasts, Special

’ =~ JEac Warnings
fg/g?_ 1.00 p. M. Repeated.
e~ Corn and Wheat Region Sum-
mary Wednesday.

1.00 p. M. Aviation Forecasts Repeated.
ugge ness Except Sunday.

Kyw, Chicago. . .  336.4 meters—559 kc.
10.00 A. M. Except Sundayf—Morning Fore-
d casts. -
. 4.15 p. M. TSpecial Warnings.
DURHAM aI]III%eSISTORs 11.00 p. M. TExcept Sunday and Monday—

Evening Forecasts.

pet

! I HE maintenance of proper resistance in the grid-
resistor is vital to efficient, noiseless reception.
Heat, cold, dampness—these are the trouble-

waafr, Chicago . . 278 meters—1080-ke.
10.30 A. M. Morning Forecasts; Weather-
Crop Summaries Wednesday

During Crop Season.

g T 12.30 p. M. Repeated. Saturday Gives Weekly
) . e Forecast. Except Sunday
Sturdy as the evergreens of the_mountam slopes, and lmportant Holidays.
the Durham Metallized Resistor is built like them Chi ters—1260 K |
Durham to endure the stress of changing atmospheric con- I, SIOIET fae. & SO0 mISLaNy o= v
Resistor Mounting ditioTis. 12.05 P. M. TN{:)/_r}?mg FoRrec‘asts, (Slorn and
eat egion ummary
Made of moulded in- 500 ohms to 10,000 ochms . .................... $1.00 Wednesday. >
sulation of exception- /bove 10,000 ohms to.24 meg................... 75 11,00 p. M. Evening Forecasts. Except i
ally high resistance. 25 Meg. 1) IO IEE: £5 o0 1 i 045 D i Bies s 5 k44 0 3 .50 Sunday and Monday. {

Has best quality, ten-
sion-spring, bronze
contacts. The only
upright mounting
made. Occupies but
little space in set. woc, Davenport . . 484 meters—G20 ke.

: 3 . 1.00 p. M. Except Sunday—Morning Fore-
Single mounting. ... soc. R. E s I s T 0 R s casts, General Weather Con-

weBH, Chicago . . 370 meters—811 kc.
9.45 P. M. Evening Forecasts, Chicago and
Vicinity, and Special Warn-

ings. Except Monday.

For condenser. ... .. 65¢. ditions, Weather-Crop Sum- |
International Resistance Co. maries Wednesday. 1
* Dept. D, Perry Building Philadelphia, Pa. 0.00 p. M. Evening Forecasts. Monday,
Silent Night; Special Warn-
ings Sent as Flashes.
Why not subscribe to Radio Broadcast? By the year only $4.00; or two years, $6.00, wew, St. Louis . . 360 meters—832.8 ke. |

10.00 A. M. Morning  Forecasts, General
Weather Conditions.
5.00 P. M. Special Warnings. Except Sun-

saving $2.40. Send direct to Doubleday, Page & Company, Garden City, New York.

day.
= ksp, St. Louis. . . 3545.1 meters—550 kc.
B A K E L I T E fO?‘ R a d 10 P ar t S 10.40 A. M. Morning  Forecasts, General
The use of Bakelite parts in the set you —— ;‘;z;};er CHT0:, AR
ges.

buy or build, will insure you against in-
ferior reception through defective insu-
lation. Write for booklet 29.

12.40 p. M., Special Warnings.
1.40 r. M., Repeated.
3.00 r. M. Repeated.

i 10.00 p. M. Evening Forecasts. Except
L[ i * p Sunday.
< R © b i
< | _,u@ z o0 S— kMOX, St. Louis . .  280.2 meters—1070 ke.
s T 10.00 p. M. Evening Forecasts Except
BAKELITE CORPORATION Sunday.
247 Park Ave., New York, N. Y. Chicago Office: 636 W. 22nd St. Tom‘ hour carlier during Chicago ‘' Daylight

BAKELITE CORP. OF CANADA, LTD., 163 Dufferin Street, Toronto, Ontario, Canada

”»

| Saving.

% Examined and approved by Rapio Broapcast
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Shielded Tuned Radio Transformer, No. 30

SICKLES

Diamond - Weave Coils
HE new Sickles Shielded Tuned

Radio Transformer prevents
both outside and local interference.
It is remarkably compact, sharp
tuning, sturdy.

Sickles Diamond-weave coils have
established an enviable reputation
for low distributed capacity, low di-
electric losses, and large range of fre-
quency with small variable capacity.

There are Sickles Diamond Weave
Coils for all Leading Circuits.

The F. W. Sickles Co.

132 Union Street
SPRINGFIELD, MASS.

COIL PRICES

2
No. 24 Browning-Drake........... 7.
No. 18A Roberts Circuit. ........... 8
No. 25 Aristocrat Circuit.........

Dealers!

Send for Our
New 1927
Catalog

¢

Containing hundreds

of nationally adver-

tised sets, cabinets,
kits and parts.

Use your letterhead

‘o o o

WesternRadio s
134136 W Lake St Chicago I11.

9-tube power smashes
the barrier of distance

Remote stations come in with
remarkable clarity and volume
even when local stations are on.

ConsoLe—$335

The one set for cities
and other congested areas

O other commercial set made has
L N such power—or power so easily and
simply controlled.

All the RADIO experience of 14 years
1s back of this new Priess, the best set that
radio engineers have ever made and by far
the greatest value your money can buy.

LOOP OPERATED

Single dial control.
Matchless selectivity.
Nine Tubes. Tremendous
distance. No interference.
No background noises.
. K No lightning hazards.

Do not buy any radio until you have

heard the new Priess—IN YOUR HOME
—a Priess dealer will demonstrate gladly.
No obligation to buy. Write for names of
nearestdealers. Illustrated leafletonrequest.

o
W

STRAIGHT NINE

“Outstanding radio performance and value
on the market today—without exception’”

PRIESS RADIO CORPORATION
693 Broadway New York

In the console there is
ample room for all bat-
tery equipment.

TasLE Mober, $195

DOUBLEDAY, PAGE & CO.

Now is the time to subscribe for RADIO BROADCAST
Through your dealer or direct, by the year only $4.00

GARDEN CITY, NEW YORK

=

.
—

F. D. PITTS COMPANY

INCORPORATED

219-C Columbus Avenue, Boston, Mass., U. S. A.

““Pioneers in the Distribution of Radio”’

DEALERS—Send for large and profusely illustrated catalog on the products
of nationally advertised radio manufacturers.

*Wholesale Exclusively
MERCHANDISING RADIO SINCE 1919

% Examined and approved by Rapio BROADCAST ¥
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PARTS and
ACCESSORIES | F— =
BATTERY

god “Reception™  CABLE

—a silk-covered cable of vari-
colored Flexible Celatsite wires,
for connecting batteries toset.
Prcvents ‘‘blowing’’ of tubes:
gives your set an
orderly appearance.

102

FROST-RADIO
“Aids to

Stranded Enameled Antenna

Best outdoor antenna you can
buy. 7 strands of enameled
copper wire; maximum sur-
face for reception. Prevents
corrosion and consequent
weak signals.

The Original Celatsite
—a tinned, copper bus bar wire
with non-inflammable ‘‘spaghetti’’
covering, for hook-ups. 5 colors;
30-inch lengths.

We also offer the highest grade of
“spaghetti’”’ tubing for Nos. 10 to
i18 wires. 5 colors; 30-inch lengths.

Flexible Celatsite

Flexible, stranded wire for
point-to-point and sub-panel
wiring. Non-inflammable
“spaghetti’® covering.
Inblack, yellow, grecn,
red and brown; a color
for each circuit. Put
up in 25-foot coils.
Send for folder
THE ACME WIRE CO., DEPT. B

NEW HAVEN, CONN. *

listen to them without disturbing other people.
EROST-FONES, because of their precise and accurate
construction, turn weak signals into clear, faithful
reduction. They are also very light in weight and
comfortable to wear. Prices $3.00 to $6.00.

WHEN the air is clear and favorable to good
reception, when other members of the family
have had their fill of local programs—then dis-
tance beckons, With a pair of sensitive FROST- FOMES
you can seek those favorite far-off stations and

e
coar Tl
~——aQe -

L

|k

= mar
—_—
e
e
2

’

L

((

FROST-RADIO Rheostat
(Metal Frame)

A simple, rugged rheostat for little
money. Yet it has all the electrical
and mechanical qualities of our
Type 800 Bakelite Rheostat. Its
metal frame cannot warp or bend
and the shaft alignment is perma-
nent. Supplied in resistances of
23 to 75 ohms. Price 50c.

A small sturdy jack projecting
only 1 inch behind panel. Springs
are strong and permanently ad-
justed. Self-cleaning contacts of
sterling silver. Frame is nickel
plated brass. Prices 40c to 50c.

NEW YORK

Type 880 and 890 Series
FROST-RADIO

Super Variable

Resistances

For controlling volume, tone, re-
generation, grid bias, etc. These
units are non-inductive, smooth
and noiseless in operation. They
give a stepless variation of re-
sistance from zero to maximum.
Resistance elements have large
current carrying capacity and will
not over-heat. Even after long
continued use these units show no
wear or variation. Type 880 has
2 terminals and Type 890, 3 ter-
minals. Both types $1.25 each.

Herbert H. Frost, Inc.

160 North LaSalle Street

CHICAGO

Type 800
FROST-RADIO Rheostat

(Bakelite Frame)

Made on a cast frame of genuine
Bakelite designed to allow free cir-
culation of air around windings.
Has large current carrying capac-
ity and will not over-heat. Oper-
ates with a smooth and noiseless
action. Supplied in resistances of
214 to 75 ohms. Price 75¢c.

This DeLuxe radio jack has
heavier springs and more positive
contacts. It is arranged for either
table or panel mounting. Prices
65¢ to 90c.

MEMBER @)

R g;M 7o\

LOS ANGELES

This is a good time to subscribe for

RADIO BROADCAST

Through your dealer or direct by the year, only $4.00
GARDEN CITY, NEW YORK

DOUBLEDAY, PAGE & CO.

“Rapid’”’ Engraving
Machine

You can make money Engraw'ng

‘Radio Panels !

YOU CAN EARN SEVERAL DOLLARS AN HOUR
ENGRAVING PANELS FOR SET BUILDERS
With one of these machines you can engrave panels for

amateurs building their own sets or sets for others. En-
graves letters, figures, radio symbols, trade-marks, special

RADIO FANS. a one-year's subscription to Radio Broadcast will cost
you four dollars, two years six dollars.
as heing a necessary investment on your part for the future develop-
mentfof your own knowledge of Radio.

Consider this expenditure

ACCURATUNE
Recording Dial

Made of genuine Bakelite. It is easily
mounted and of rugged construction. Its
positive friction grip insures absolute
smooth action. raduated from O to
100 or reverse. Illuminated if desired.
Sold in three ways.

Recording Dial... .......... e 82.00
(Ratio 10 to 1)
With Vernier ... . .. 275

(Ratio course and 200t01) )
Iluminated 50c. extra.
Sent direct if your Dealer cannot supply you

designs, ete. Will engrave on Bakelite, Celeron, Hard
Rubber, Aluminum, Brass and Soft Steel. Complete
equipment furnished with machine.

Price $135.00

BRANCH TOOL CO., Dept. D., Forestdale, R. 1.

MYDAR RADIO COMPANY
13 Campbell St. Newark, N. J.

“ Pioneer Mfrs. of Micrometer Dials”’

—

Designed especially
Jor panel engraving

% Examined and approved by Rap1o BROADCAST *
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AROUND GHE DIAL

With The Mu-Rad Super Six Receiver

JEF FERSON

(bncerfong,

(AL-2 SEALE D)AUDIO FREQUENCY TRANSFORMERS

HE Jefferson “Concertone” is one of the few

transformers built with core and windings
that are suffieiently large as well as heavily in-
sulated for safe and continuous use with the new
power tubes. $6.00 each at your dealer’s.

Similarly, Jefferson No. 358 Chokes are particularly adap-
ted for use in the output circuit by reason of their ez-
tremely low D C resistance and their ample current carrying
capacity. $5.00 each.

Make any set a 1927 model in quahtv of tone, merely by

replacing present transformers with ““Concertones.”
WRITE FOR LATEST LITERATURE

on these and other Jefferson Guaranteed Radio Products

I

W Jthout removing your

tubes from the sef ~— 2 ¢

KEEP TUBES LIKENEW- CHARGE

THEM MONTHLY 224 ALLAT ONCE

Tubes gradually weaken with use, as do batteries. Once . . 1 h

a wonth att}ixch erffe;son Tube Ch?\rger to ligz\ht socket and LOI’lg winter evenings, a log on the heart , a

connect with set for 10 minutes. Keep 201-A or 199 type . 5

tubes like new—at full efficiency. Rejuvenates run-down companion _at YOUflSlde' full contentment, quiet

tubes. Improved reception with longer life of tubes and romance—into this picture fits Mu-Rad. Its

batteries will be worth many times the price to you. . 1 il . Bkl d

Guaranteed, and made only by Jefferson. b_eaut1fu1 tonal qualities, its faithful reproduc-
JEFFERSON TUBE CHARGER $3.50 tion, the simplicity of operation and its perfect

Makes it easy to regularly charge tubes, all at once, in f 11 thrill § .

our set, at home. = Enjoy top-notch reception every night. pertormance will thrill you tO' your fangertips.

et one'from dealer. Operated by just one dial this remarkable re-

Jefferson Mfg & ceiver presents a simple solution to your radio

problems. Ask your nearest dealer for a Mu-
Rad demonstration. The Mu-Rad plan for ex-
changing old sets for new yearly models will

RADIO FANS, a one-year's subscription to Radio Broadcast make ethcient radio a permanency in your home.
will cost you four dollars, two years six dollars. Consider this

expenditure as being a necessary investment on your part for
the future development of your own knowledge of Radio.
~ *

of small transformers
CHICAGO, ILL.U.5.A.

Largest manufacturers
507 SO.GREEN ST.

SNEREE Suiaip | Radio Corporation
T.,‘E’”Am Dept. B. Asbury Park
WITH A New Jersey

o ACROSS GHE PONTINENT

An aerial that can be erected on wall, chim-
ney or roof, anywhere 5 foot square is avail-
l able. Provldeﬂ sharper ltumng, mvlll"eal.:fs
selectivity and is non- -directional. Twelve highly . A , g

cgnductlve feelelrs reachullg out in alldlrectlonsi have Why not subscribe to Radio Broadcast? By the year only $4.00; or two years $6.00, saving
the capacity of long single wire. Perfect insulation S Garden Ci A
prevents losses. Can be Erected and dismantled | $2-40. Send direct to Doubleday, Page 8 Company, City, New York
quickly. A single upright to erect, hammer and
screwdriver the only tools needed. No. 2, 8 foot
pole ready to install, full instructions $12.50. Get J

a Wave-X now.

I. C. A. PANELS

for RADIO BROADCAST *
and All Popular Circuits

A strong hand turned rock maple pole 5 or 8 foot ) )
lengths, Fits any roof. Will carry heaviest sleet No matter what Radio Broadcast circuit you plan to

covered single or multiple wire antennas in strong build—Umversal. Aristocrat. L Q- Cockalday 27 or “R.
wind. Complete, guy rods, neb irons, roof sockets, B. Lab."—use an 1. C. A. Panel for artistic effect and in-
anchor pins and full instructions. 5 foot mast sulating efficiency. In Insuline and Bakelite, black and

$3.50 each. B foot $4.25. Ask your dealer. wood finishes, for the above and all popular circuits.
Drilled and decorated ready for you to set up. Write
DEALERS \

‘Wave-X and Redi-Mast are quick sell- fof KTEmPaatles i bl gl €0 = Don t take substitutes. If your dealer

D
ers. Write today for our dealer offer. S A E:cn efl<sn- aslrt:pﬁlﬁilrs‘cixﬁ:smmg Brackets: can't supply you write us direc.

L. L INSULATING COMPANY OF AMERICA. INC.
S LHE AT G S 59 Warren St., New York City

Q— Examined and approved by RaApio BROADCAST %
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Removes all

the shocks

The new SOFRUBBA socket eliminates all microphonic noises
LIVE RUBBER . . . and guaranteed for FIVE YEARS

|
Some of the remarkable features of SOFRUBBA are given below:

It is unbreakable. '

It is adaptable to top and subpanel mounting without change.

It aligns itself to warped panels and imperfect panel drilling.

The one piece tinned contacts are slightly offset in the resilient rubber,
guaranteeing a self wiping contact on either old or new style tubes.

| You are assured of deliveries, guaranteed by bond.
Its low price, alone, makes it distinctive.

Price sixty cents
Inquire of any reputable dealer, or direct

MOULDED PRODUCTS CORPORATION
549-551 West 52nd Street, New York City

Attention Department C

TR,

P“% !
S

% 5

SOFRUBBA

PERFECT FILAMENT CONTROL

Provides complete
L. noiseless filament con-
1] trol for all radio tubes
withoutchangeof con-
nections. Metal parts
are nickel plated. One
{ hole mounting. Self
contained switchopens
battery circuit when
desired.

Allen-Bracley Co

|
|
A

j—

F you like this magazine

with its coated paper and
enlarged size—then why not
subscribe and get it regularly
— by the year, $4.00, Six
months, $2.00.

Doubleday, Page & Co. .

‘B BATTERY

Money-Back Guarantee
No more worry with ‘B Batteries! Throw
the worn-out old cells in the ash can! Hook
up a Roll-O B’ Battery Eliminator and for-
get battery troubles forever. This wonderful new
invention means better reception, sharper tuning.
Gives you more real pleasure from your set.
Completely Equipped—No “Extras'® to Buy
Operates perfectly on direct or alternating cur-
rent, giving up to 90 volts current, and using
the full wave of the power supply. Simple di-
rections enclosed—anyone can plug it in to any
kind of set up to six tubes. Constant voltage
gives set more power without danger of burn-
ing out tubes. Costs no more than set of good
‘B Batteries., Solidly built in
Send beautifully finished metal case, with
genuine bakelite top.

oo SEND YOUR ORDER NOW
-_—

Don’t blame your set because run
down ‘‘B’’ Batteries won’t let it
work right. Order your Eliminator
NOW. Former price. $12.95. Now cut to
$7.95. Write name and address on a piece of
paper, pin a dollar bill to it, and mail it
TO-DAY. Pay postman balance ($6.95 plus
a few cents postage) when he delivers your
Eliminator. Use it ten days. If not more
than satisfled, return it and get your money back.
THE ROLL-O RADIO CO.
Dept. 0-3, Third & Sycamore Sts., Cineinnati, Ohio

AKE MONEY EVENINGS

Let me show you how 4364 men without ex-

perience are adding from $25 to $75 to their

income each week without giving up_ their
present position. Sell the fastest selling article to-
day—radio. Demonstrate evenings. Five tubein-
struments as low as $25 and big commission to you.
Exclusive territory to right men. Write today for
96-page book which tells how 4364 men have done
it. Don’t delay — territory going fast.
0. K. FISCHER, 122 W. Austin Ave., Chicago, IlIl.

Why not subscribe to Radio
Broadcast? By the year only
$4.00; or two year, $6.00,
saving $2.40. Send direct to
Doubleday, Page & Company,
Garden City, New York.

Potter

Condensers
Build the best—

Socket Power Devices
—A and B Supply Devices

Power Amplifiers

Impedance Amplifiers

And are best—

For Filter Uses
Rectifiers

By Pass
Blocking D. C.

American made of best of
materials to full capacity. All

sizes and types. *

'.'"-'-'-'i'l'l'i'-'-'-'l'n'l'l'l'l'l"'"-'l'l'l'-'- »

"""l.\‘. l.l...l‘"'-.l-..l.l...{ I- I.I-I.I.I.I.I.I.I.....

Etectric Controlling Apparatus Garden City New York POTTER MFG. CO.
278 Greenfield Avenue  Milwaukee, Wis. North Chicago, .
e e e e " e " e N % e —

% Examined and approved by Rabio Broavcast %
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=T

QUALIT

dC
Approved B-Power Parts

for all
Accepted Types of Eliminators
The New A B C Eliminator Units

Specify Dongan

No. 2568

$17.50

for Raytheon B H Tube, No. 2568
unit consists of one No. 2561 Trans-
former and two No. 1591 Chokes.
Eliminates all batteries and assures
consistent, economical reception of
greatly improved quality.

Special units for manufacturers can
be worked out in our laboratories.

Fans can build complete elimina-
tors of all types from Dongan
diagrams. -

Prompt deliveries assured
write or wire for information

*
DONGAN ELECTRIC MFG. CO.
2991-3001 Franklin St. Detroit

\(THANSFORMEWS of MERIT for FIFTEEN VEARS )

&y

10 SIMPLIFIES
| AND

i
L

i

Lt savewen.

The UNITUNE R. F.

This basic Unit consists'of | consists of the basic con-
two0.0005 mfd. bakelite shaft denser frame, mode] 2C. and
condensers, controlled by a | two Bruno LOW LOSS R.F.
split drum with graduated | transformers. This combina-
scale, mounted in an alumi- tion provides two radio fre-
num frame. Price,including | quency stages and covers a
bronze panel plate and spe- | wavelength of 200 to 550 me-
cial mounting screws, $11.00 | ters. Price, including panel
plate and screws,. ...$17.00

The “CF” UNITUNE

consists of “2C"” unit The “BD” UNITUNE
with one fixed R. F. consists of “2C”
coupler and special unit with two spe-
three winding coil, with cial Bruno induc-
fixed primary and tick- tances for the Brown-
ler for use in capacity ing-Drake receiver.
feed-back regenerative Price,......... $21.00

circuits. Price,. .$19.00

Write for FREE Booklet

For better reception use in-
struments manufactured by

BRUNO RADIO CORPORATION

40 PAYNTAR AVE,, LONG ISLAND CITY, N. Y.

PROVED

y Hawkesbury, Ont., Canada.
Ferbend Electric C]:)s Neeldl; Bk, Ferbend Electric Co. 2 ’

Dear Sirs—No do.ubt ou will be in- Gentlemen :—I am pleased to inform you that I received
terected b Faoe Aot weyhave installed the FERBEND °‘B’’ Eliminator and after giving it a fair
your *‘B*’ Eliminator on eight different trial am glad to say it has exceeded all my expectations.
eight tube Super-Heterodynes, and that L.nustisay 3t wag Goney, el spent.(swned) Will Dooley
every onme is giving complete satis- -
flc{iy;,n. g € B sats Ferbend Electric Co. Naugatuck. Conn.

(Signed) National Electric Company. _ Dear Sirs:—My FERBEND “B’’ Eliminator has been do-
ing fine work since last December. After seven months
use will say that I am very well pleased with it.

(Signed) Erank S. Lobdell

Dorchester, Mass.
Ferbend Electric Co,

Gentlemen:—I have been using
your Eliminator for over six
months and it is giving perfect
satisfaction in every way. Have
recommended it tofa great many
and know of a number who have
purchased since I got mine and
ali are well pleased with it. I
use it on an average of four hours
each day.

(Signed) William Rideout.

COMPLETE

nothing else to buy

o B FERBEND —°
A. C. lighting circuit. h

Delivers up to 100 volts. 9

Replaces “B’’ Batteries,

Operates Direct from

Electric Light Socket,

Many careful buyers choose to adopt a policy of “watchful waiting.”” With the
original announcement of the good Ferbend “B” Eliminator and its amazing low price of $12.50, many
there were who chose to wait. They wanted to be convinced. True, thousands bought at the start and
they are the ones who now tcll you what to expect. Lack of space alone prevents us from publish-
ing the hundreds of fine testimonials from satisfied users. They are all in our files open to public inspec-
tion at any time. A few reproduced here.

The Ferbend “B" Eliminator successfully passed the rigid Laboratory
FERBEND tests of Radio News, Popular Radio It is a Proved

m — Radio necessity, and a great one.
Thls Compagy aleg man. Ask Your Dealer—otr Send Direct

factur
Fabond WAVE TRAP

—the i ment which If you prefer, we will make shipment direct to you upon receipt of price,
widel i ok ] L 3 :
:e]::’,edlﬁfe‘:mer:q’;m.ﬂd. or C. O. D, if desired. Use for 10 days to convince yourself—if unsatis-

ia the only offginal %lctory, write us within that time and purchase price will be refunded.
se the coupon now.
$8.50

Ferbend Electric Co., 427 W. Superior St., Chicago, Ill.

MAIL THIS COUPON TO-DAY/

: FERBEND ELECTRIC CO., 427 W. Superior St., Chicago :
———ee M [O Sendatonce. Payment enclosed [ Send C. 0. D. [ Send Literature
—_————

i NEME ettt rrneerrnnerineereneennens e
' Address.....coiiiiiiiiiiiiniinns STELT, LT T T s
| g v WEpTTSTryp—— [ P T pa———— 1 R T —_ —y

Now is a good time to subscribe for
RADIO BROADCAST
Through your dealer or direct, by the year only $£.00
Doubleday, Page & Company Garden City, New York

A I]. am_e tO We guaranice 1us sel lo be in perfect-
2 condition We will reparr 1t lree of .-

charge.or at our oplron, replace 11 with

a new set of fowund lo be defeclive - - -
within one year from dale of purchase

THE BOSWORIN ELECTRIC MEG COMPANY

Send for Booklet
THE BOSWORTH ELECTRIC MFG. CO.

% Examined and approved by RaDIO BROADCAST %
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THORDARSON

R-200
AMPLIFYING TRANSFORMER

n
SllE!MUSICAL PERFORMANCE/

HE secret of good reception lies not in attempted

correction of the deficiencies of poor broadcast-
ing, but in faithfully reproducing the programs of
the better stations.

&3]

Thordarson transformers employ neither a “rising” or KENNEW
a “falling” characteristic for corrective purposes. They V- AZARKD
alleytone

are designed to give, as nearly as possible, equal

attention to all notes. .
The majority of leading quality receivers are equipped
with Thordarson transformers—a substantial evidence
of the musical supremacy of Thordarson amplification.

THORDARSON ELECTRIC MANUFAg,TURING CO.

TJransformer Sbecialists Since 189.
WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

CTHuron and Kingsbury Streets — Chicago. lll.USA. sus \manyothers

% Examined and approved by Rapio Broancast ¥
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‘B Power

that never
fails you/

Put Push and Tone Quality
in Your Radio

No. Rgy Now you can let your radio entertain you without
having even to think about “B™ Batteries.

N -
.§

Stecling "B Power

R This new Sterling *‘B™ Power, operated from the light-
No. R-99 ing circuit, is the composite design of thousands of
Medium voltage terminal sup- radio men who were asked for their recommendations
plies 25 to 135 volts, and the of building the perfect battery eliminator.
Liigls Fetaminal <HpELeH Bn 40 Its service is simplicity itself. It gives your reception
Just as the amorous nobles of old Spain. France and 180 volts at 50 milliamperes. ioti [ ;
Italy enraptured a continent with theirphaunti;:lyeb:a:- Price. $45.00. g dlstl.nCt clearness Fhat qnly fresh, n.eWIY 1n8talled
tiful music and poetry . . . 5o has the marvelous repro- batteries could possibly rival. And. it stays right.
duction of THE TROUBADOUR impressed itself upon No. R-97 B and No hum nor accompanymg disturbances
the Radio World of to-day. C Power 4 ’
It is Music and Song and Poetry unaltered, undistorted Price $45.00
... true. Distinctively artistic in design, body fnished Adjustable High C and Low Show this ad to your dealer. If he hasn’t the
in r|c}|1 w:;]lnu%b;(;lwn._ll_)asebar:’c(i):accs in dull black Mor- C voltages. Sterling ‘“‘B’’ Power in stock he can get it for you
occo leather finish. Troubadour’s weight of 11 pound:
is absolute assurance against vibration.gwhile Quaﬁ-Toms: agea), for l&lsers ?f L Noe(\)v THE STERLING MFG' CO'
construction along advanced lines results in a new qual- gy Tl Bt el CLEVELAND, OHIO
ity of reproduction that amazes listeners by its depth, ’

resonance and purity.

Height 161", Diameter 133", Depth 53"". Ask the factory for the 32-page *
Send for literature on Quali-Tone's complete line, booklet of luprto-dage.Sta g

which includes Junior Speaker $7.50, Quali-Tone No. 2 radio necessities

Speaker $10, Quali-Tone No. 3 Speaker $15. Quali-Tone

No. 4 Speaker $25, Quali-Tone Radio Units $6 and $7.50. te B" poWER b
Note - 1
Adjustment! ICan alwal’s
depend onii~ i
& nobattery worries|
N
) ,/ﬂ N iy
4 i Eel l
M el e ) \l
q Gl \‘\\
g \ I| !E; S]] » Gy
Patented i& h ! i | ii; SR ,-’ k| }/Mm
iGN W7 Sl
“HRI &
8000 MILE RECORD Ui .6 i g
The Quali-Tone Loop pictured above holds two World's
lé{(%:grdsll for distantvn}ex.:ep::ion. ha.;l'ing. brm;gh}: in statiodns
miles away. rite tion of t| records. 3
Enclusive Thumbserew Adjustment keeps witcs taut al- BROWNING-DRAKE BLUE-PRINTS Read Radio Broadcast
ways. Guaranteed to improve the performance of any Full-Sized are now available at
QOCCIIN,  PTIE hisn ss v dnas s hne s s drend b v $1 RADIO BROADCAST ]\Iagazine every montrh. You car&t affgrdlto misiag.issgc. Ordtlnf"
1 i = opy your sdealer or tore.
IERLERS-kitc fondiedti—DBBERS Garden City - Book Dept. — N. Y. ggﬁrv:is]}:: toﬂ;lr:‘bscribe dei::ct send 84.02 }gr one year

Send for circulors

DURO METAL PRODUCTS CO.
2657 N. Kildare Ave. Chicago

or $6.00 for two years.

DOUBLEDAY, PAGE & COMPANY
Garden City, N. Y.

This is a good time to subscribe for TETET AT ETEE R ET LR LN (XN

RADIO BROADCAST : . :.:
ro our dealer or direct, by the year only $4.00 '
boomzon,rece s co.” camoenamvewron | IFIXED RESISTORS ._:Bmd‘]gmmeter
ArRE WARRANTED— == THE PERFECT POTENTIOMETER

OK-UPS Absolutely Noiseless ::Uses graphite disc resistors which are

%, noiseless and not
Catatog s Griae Srmtel Permanently Accurate ot affected by atmos-

dof newest k1927 i%eai«ﬁ most " gl?efllc crtondln'o?(si
advanced hook-ups and illustra- eta s are nickel
tions. You make substantial sav- D ep en d a b le / ot pa

@

ings on complete sets and parts.

" plated. Onehole
Be sure to get this thrifty book mounting. Finish
before you buy. It puts money ‘}7 Q [ ] "
in ygur pocket. tShok!;/s stzlalndallid rite us. * ::and knob match
radio perts, sets, kits, all reli- Bradleystat Madein
able, guaranteed goods. Please D) )
include name of radio fan to ARTHUR H. LYNCH, Inc. .:200 and 400 ohm
‘\‘v};?{:]: “leettfxel?y gre ndp:sotr;)l' B}lso(:;l Manufacturers of Radio Devices m, ratings.

for newest 1927 edition. Fisk Bldg., Broadway & 57th Street New York, N. Y. | &.w G; *
040 2> 4 THE Mmemoen - .
L Electrlc Controlling Apparstus
/ BARAWIK CO. W 278 Greenfield Avenue  Milwaukee, Wig,
t.a e e s s % n e " e e s e " " " !

N e e )

e

ey
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Beautiful to See
Delightful to Hear

If you have not seen the Bodine DeLuxe
Loop, you have a new thrillin store. The
perfect symmetryand exquisite proportions
of this beautiful loop harmonize with the
most attractive home surroundings. Its
remarkable efficiency combmed with an

overall size of but 12 x26” is a pleasant
surprise, The Bodine DeLuxe Loopis adecid-
edaid to tuning in congested areas. By tuning
out interfering stations and reducing static
itimproves tone quality. Ideal for loop sets.

‘Write for circular telling how to secure the
closer tuning and better tone quality provided
by the Bodine DeLuxe Loop with aerial sets,

See a Bodine DeLuxe Loop at your nearest
radio store.

Bodine Folding
Lo

The basket weave
method of winding
the Bodine Folding
Loop provides un-
usual selectivity,
longer distance and
greater volume. &
Thewindingoffine \
stranded copper
wires inside a silk
braid is very effi-
cient and designed
roavoid stretching.
Hinges of the Eng-
lish Mahogany
frame are neatly concealed. Satin-silver dial
makes logging easy. Bodine Folding Loop is
24" square,but when folded fitsbox 34 x6x18°,
Ideal for camping. Very attractive for home
use. See a Bodine Folding Loop at your
dealer’s store.

Bodine Twin-Eight
R. F. Transformers

This specially de-
signedcoi1lhasbeen
4 widelyadopted by
set manufacturers

because of its un-
usual efficiency,
The Bodine Twin-
Eight method of
winding provides
greater amplxﬁcatxon than spossiblewithany
type of toroidal or doughnut coil with less
interference with other partsof theset. Very
compact, making assembly of set easy. Im-
proves any tuned radio frequency hookup.
Price $2.00 each. Set of3 matched coils $6.00.

Write for free wiring diagram of the Bodine
Twin-Eight Receiver which utilizes these

unusual coils, * !

Mail the coupon
RIC COMPANY.

HODINE B Ttroet,
2240 ols ibing:
clrcutsr descr

Chlc-lo i

FREE

Kindly meil

g Rnd!o e h,h aorial “w":}locolver.
How \ld umollodlno Twin-Elgb

How to b“
e —

iR
\':M'

Every Radio Fan

should have this book

514 PAGES ONLY $1

Compiled by
HARRY F DART E.E.

I.C.S. Formerly with the Western
RADIO Electric Co., and U. S. Army
HANDBOOK Instructor of Radio.

; Techuically edited by
s F. H. Doane
O MORE need you turn

want.

tail. Written

laymen. 100,000 sold.

from book to book,
hoping to find what you
It is all here, in
514 pages crammed full
of every possible radio de-
in plain
language, by engineers for

"' EXPLAINS: Electrical terms and circuils, aotennas,
batteries, generators and molors, electron (vacuum) tuhes,
many receiving hook-ups, radio and audio frequeacy am-

plification,

receivers, super-regeneration, codes, etc.

Send $1 today nnd get this 514-page I. C. S. Rndio
Handbook—the biggest vnlne in rndio today.

International Correspondsnce Schools
Box 8295-F Scranton, Penna.

I enclose One Dollar. Pleass send me—post-paid—=
the 514-pags 1 . Radio Handbook. It is
understood that if T am not entirely satisfled I may
return this book within five days and you will
refund my money.

Name.

Address...

Check here O and enrlaae Sl 50 if you wish the
edition bound in Leatheroid,

hroadcast and commercial transmitters and

Could You Use
More Money?

No matter what your present income is,
wouldn’t you like some extra cash?

Well, here's your chance to get it!

DQUBLEDAY, PAGE & CO. wish to en-
list earnest and reliable men and women
throughout the country who will appreci-
ate an opportunity to make money.

Our plan insupes immediate cash returns, in
amounts limited only by your own ability.

This is no ordinary subscription proposition.
You can't afford to overlook it.
Write:

DOUBLEDAY, PAGE & CO.
Garden City New York

Agents’ Service Division

iavsssesvasssssssswssven

RADIO DEALERS

Get the New 1926-27
Van-Ashe Catalogue—

Shows all

the newest parts, circuits

and kits—all the hard-to-get items that

set builders demand. 12-hours ship-
ments——extra-good discounts.

Mail the coupon.

202 North 10&\5?@’ ST.LOUIS, MO.

Send catalogue

WWW.americanradiohistorv.com
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There’s No Substitute

These Special

GEN-WIN COILS

Were Designed
To Meet The
Specifications

Of The Engineets

Who Built The

R. B. Lab. Receiver

There’s No Substitute

Before publishing the data on this,
their latest, most improved circuit,
the Laboratory Staff of Radio Broad-
cast spent much effort in finding the
parts that would work best. Most
important of all parts are the coils.
Number of turns, turn ratio and
spacing, coil diameter and many other
problems had to be carefully worked
out before the first set could be built.

The General Winding Company was
chosen to design and manufacture
the special coils for the R. B. Lab.
Circuit. And there is no substitute
cotl for the special Gen-I¥in coil used
1n the R. B. Lab. Circuit.

Like all Gen-Win products these
special R. B. Lab. Coils are uncon-
ditionally guaranteed to give absolute
satisfaction. If your dealer has not
yet received an allotment of Gen-Win
R. B. Lab. Circuit Coils, send your
remittance direct to us together with
your dealer’s name and address and
we will ship the set of coils needed in
this circuit, to you postpaid for $5.50.

GENERAL WINDING COMPANY, Inc.
214 FULTON STREET ~ NEW YORK, N. Y.

*
A

<

GEN-WIN me 5()
> R.B.LAB
COILS

IN

TAADE mamx

QY

At Dealers or Postpaia

PAIR

PATENTS ‘PENDING
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GREATER DISTANCE
FINER SELECTIVITY
GREATER POWER

with

AERD coj|_

SUPER-SENSITIVE

INDUCTANCE UNITS

Tuned Radio Frequency Kit

$12.00

The Aero Coil Tuned Radio Frequency Kit
illustrated above will positively improve the
pertormance of any receiver. Patented Aero
Coil construction eliminates radio frequency
losses and brings tremendous improvement in
volume, tone and selectivity.

Kit consists of three matched units. The
antenna coupler has variable primary. Uses
.00035 condenser. 8 page color circuit, lay-
out and instruction sheet for building the
supersensitive 5 tube Aero-Dyme receiver
packed FREE with each kit. Extra copies,
75c each.

Low Wave Tuner Kit

$12.50

Completely interchangeable. Adapted by
experts and amateurs. Range 15 to 130
meters. Includes three coils and base mount-
ing, covering U. S. bands, 20, 40 and 80
meters. You can increase the range of this
short wave tuner by securing coils No. 4 and
5. Combined range of 25 to 150 meters. Both
interchangeable coils fit same base supplied
with short wave kit and use the same conden-
sers. Coil No. 4, price $4.00; Coil No. 5
price $4.00.

These Aero Coils are available
at your dealers. Get yours today!

AERO PRODUCTS, Inc. %
Dept. 109

1772 Wilson Ave. Chicago, Ill.

oAll Types He f'Plea_a[;)e stop l’v:'alkingb—l Juf{t Imisst’ad}:he annogpcer[—)—bgcagse your walk-
. . ing vibrates these tubes and I can’t hear anything but ‘noises.
AtPublic Demand Prices She

“But, dear, I must walk—We have no other means for conveying these dishes

SX 201 A ...........82.00 into the kitchen.”

SX IRY casmimeensis 2.25 He “Pardon me, you’re right, Honey, I didn’t mean to speak so har-hly—I

SV 199 small ... 2.25 guess I’ll take Charlie’s advice—your brother Charlie sure does know
"""" " radio—You know, he had the same trouble—He tried all kinds of tubes

SV 199 large ........ 2.25 without success—He even put sponge rubber under the sockets, but

SX 112 power. ....... 5.00 that did not prevent the tube elements from vibrating—So he went out

SX 120 power. . 2.50 and bought a set of those New Supertrons—They are internally re-en-

i = forced and rigid—Since then he and Maude dance and even Charleston

SX 171 power. ....... 5.00 without affecting reception”—

SX 200 detector. ..... 5.00 She “Now ain't that grand—You better get some Supertrons now—DBe sure they are

SX HiMu 3.00 Isolantited—You'll see the difference”

SUPERTHEON Half 4.00 He “All righst, Honey—bI won't tl:ke anything ‘Juslda; good’l this tki)me. (}'ll;_
insist on Supertron because they are guaranteed by serial number and i
SUPERTHEON Full 5.00 I’m not satisfied the dealer will replace or refundwithin 30 days—So long,
In Canada slightly higher.

Honey, will be back soon with Supertrons.”
SUPERTRON MFG. CO., Inc., Hoboken, N. ]J.

Chicago Office: 30 N. Dearbon St., Export Dept.: 220 Broadway, N. Y. C.

SUPERTRON

A SERIAL NUMBER GUARAMNTEE:
The ForemostIndependentTube In cdmerica

T
ONALY
fiees

If Your Set Won’t

Percolate

write us about it. RADIO
BROADCAST is establishing a
special repair department to assist
set builders in getting the best
out of the receivers they build
from plans published in the mag-
azine. Write for complete infor-
mation about this new depart-
ment established for your benefit.

Interference and

Variable Static Eliminatop

High Resistance

Dependable Prodicts

make your set
operate better

Endorsed and used by
leading set builders

Quality at
Popular
Prices
May we send you our

complete catalog?

Write “Dept. R. B.

D
v)

54
Automatic =¥

N

Antenna Plug

LEsLIE F. MUTER COMPANY
76th & Greenwood Avenue
CHICAGO, ILL.

sk

Antenna Lead-1n Insulator

{ By TE
2 %

Variable
Condensers

Adjustable 3
Ground Standard

Resistance Amplifiers Clamp Complete Aerial Kit Lightning Arrester

% Examined and approved by Rapio BROADCAST Y
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B8® Testedand approved by
Raytheon Laboratories

Reliable—Noiseless
Powerful

IGIDLY tested, enthusias-
tically approved by radio
experts and fully guaranteed.
At last, reliable, constant,
noiseless, uninterrupted
power, right from your elec-
tric light socket, at a cost too
small to be considered.

The greatest “B” Battery
Eliminator ever produced.

orne
Voltage Supply

(“B” Battery Eliminator)

Type “B”—137 to 220 volts at 30 milli-
amps. 150 volts at 6o milliamps,
including Raytheon tube $39.50

Type “CB” illustrated above 142 to 227
volts at 30 millamps. 155 volts
at 6o milliamps, including Ray-
theon tube $49.00

(West of Rockies, add $1.90 to above list prices)
Sold only through authorized Cornell dealers

Beautify Your Set

With its deeply
etched plate, this
new attractive
smooth friction, 9 to
1 vernier dial will
beautify your set
and make it a 1927
model.

List price - $1.50
Antique Gold Finish
PN SN ey R Gy GEMED SN Geny Geany Genany NS SN SEE)

CORNELL ELECTRIC MFG. CORP.
135 East 58th Street, New York City

Please send full information about your Cornell
Voltage Supply; also name of nearest dealer.

Name ———

Address .coeecen

D 1f decaler, check here and re-
ceive special dealer proposition.
= —_— ]

Q

ol

Leading Makers
UseThis for Cones

Whether buying a cone type speaker at
your dealer’s or building one yourself at
home, be sure that the cone is made of
Alhambra ron-0-TEX. This remarkable
product, adopted as standard by the
leading cone speaker makers, gives
tone-depth and roundness unob-
tainable with any other material.

For constructing large cones; —in
sheets 38” x 38” at dealers. The
Seymour Co., 329 West 16th
Street, New York.

ALHJAMBRA *

FONOTEX

FOR CONE TYPE“"LOUD SPEAKERS

If you are building a cone speaker and your dealer cannot
and will not supply you with Alhambra Fon-O-Tex, send us
75¢. per sheet plus $1 for packing and mailing. Please ad-
dress Desk “B™.

"2

'-%l.I-I'I'I.I-I-I.I.I'I -I-I-I'I.l.-'l-%%I-I-I.I o

Bradlexdeak

THE PERFECT GRID LEAK

Provides a noiseless range
of grid leak resistance from
14 to 10 megohms. Assures
most effective grid
leak resistance
value for all tubes.
Small grid conden-
ser(0.00025) is sep-
arate. Metal parts
nickel plated. One
X hole mounting.

Alen-Bradley Co.

m '.Hl.l.l_-l.E.I...U...I.!.I.l..lﬂ.‘.......ﬂ'

l.l'a I.I.l'....l'al.....l'..“'...l'-...l.-l-l"

:l Electric Controlling Apparatus
.: 278Greenfield Avenue  Milwaukee, Wis,

..%.--'. .I-I...I-I-I.I.I.I.I-I-D-I-I'I-I'I-I.l.-

Build Your Own
Big
3 Foot
Cone
Speaker

Unit developed and
speaker designed by Clyde
J. Fitch, noted radio en-
gineer. Results guaran-
teed equal to the finest
factory-built speaker or
your money back if you
wish it. Easily assembled;
operates from any, receiver
that will work a speaker;
wonderful tone quality at
any volume even with
power tubes.

FREE Blue Print

Famous Tun Bar Unit sent
prepaid on receipt of $7.50, or
C. O. D. charges collect, if you
prefer. Free blue print with
each order for unit; blue print
alone, 1$.

Thar

Cone Speaker-
UNIT

$7.50 Direct from Maker

TUNBAR RADIO CO.

26 Cortlandt St. Desk “L” New York City

Radio Show
Sensation

WwWWww.americanradiohistorv.com

RADIO
BROADCAST

Laboratory Circuit

USES

X=L PUSH

POSTS
See that Screw ¥

A screw-driver adjusts
an X-L in crowded
places

VARIO
DENSERS

RESULTS_ in easier tuning, more distance, volume
and clarity—greater stability. Indorsed by leading
authorities.
Model *‘N” A slight turn obtains correct tube oscilla-
tion on all tuned radio frequency circuits. Neutrodyne,
R’oberts two tube Browning-Drake, McMurdo Silver’s
Knockout, etc. capacity range 1.8 to 20 micro-micro farads.
Price $1.00
Model ““G” With grid clips obtains the propers grid
capacity on Cockaday circuits, filter and intermediate fre-
quency tuning in heterodyne and positive grid bias in all
sets. Capacity range.
Model  G-1—.00002z to .coor MFD

Model G-s—.0001 to .000§ MFD
Model G-10—.0003 to .cot MFD
Price $1.50

X-L Push Post, Push it down with
your thumb, insert wire, remove pres-
sure and wire is firmly held. Releases
instantly. Price 15¢.
Push Post Panel permanently mark-
ed in white on black rubber. In box
including soldering lugs, raising bushings
and screws for mounting, etc. Price $1.50

W
T .

X-L Radio Laboratories  Zicins ine:
[

Build It Yourself

for less than
1 Retail Cost

Equals Finest
Speaker Made

Giant
ft. Cone
Speaker

For the finest tone quality and ability to get all
the notes of an orchestra clearly you must use a
good 3 ft. Cone Speaker. Build one yourself,
equal in every way tothe finest factors-built 8 ft.
cone; savo 4/5 of the price. Easily and success-
fully assemibled in your sparo time from illustrated construction arti-
clo by W. H. Sinclair.

For best results be sure to use the

Cone Speaker %
P FNTT

Dosigned capecially for 3 ft. cone; adjustable to audio output ot
any set even with power tubes: has shortest, stronwest driving rod on
any cone speaker unit; finest seasoned steel magnet; electrically and
mochanically perfoct.  Prico, $9.50.

1£ yourdealer hasn't the I’onn Unit we will ahlp your, prepald, oo
recelpt of price.

‘‘Hoiw to Build a 8 ft. Cone Speaker for only $14.15”’ sont for 10c.
Comiplete sct blue prints, $1.00.

Penn Radio Sales Co.

104 Fifth Ave. Suite 2081 New York City
Exelunlve Selllug Agents for (. W, Peun Mfg. Co., New York Cliy

% Examined and approved by Rapio BroapcasT %
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B BLOCK No. 761

Contains one 8 Mfd. and two 2 Mfd.
TOBE Filter condensers—for working
voltages up to 300-volts D.C. Mounted
in a heavy silvered case, with screw
type binding posts for eacli connec-
tion, this TOBE B-BLOCK at a lower
price than the TOBE B-BLOCK 760,
764, and 765—is designed for use in
filters for D.C. and Electrolytic Elim-
inators and for Raytheon B current
supply units where separately cased
condensers are used at tlie voltage taps.

Price—89.50 at all dealers

You buy
Van Horne /
Tubes

Van Horne tubes are built with but one purpose in mind—to
To fully protect give to the set user really dependable tubes—the kind that
the user of Van last long and serve him best. .
Horne tqb?s an The two unusual tubes above will make a decided improve-
unconditional ment in your reception—they are built to give greater volume,
guarantee 1s realistic reproduction of voice and music and to eliminate
made. This suar- vibration and other conditions that impair reception.
antee prov1des One of these, the Adapted Mogul 5 VCX power tube when |
for theimmediate used in the last audio stage gives to reception a fullness of
replacement of tone and clearcut reproduction of voice and music—without a
any Van Horne change in wiring.
tubes that in any Another unusual tube is the Cushion Base 5§ VAX, with a soft
way prove unsat- rubber cushion in the base, which completely absorbs all
isfactory. vibration resulting in the elimination of harshness, humming
and microphonic noises.

‘When a loop
of the finest
available elec-
trical and me-
chanical con-
struction is re-
quired, the
TOBE DTW
Folding Loop,
with its genuine
Litz wiring, its
four taps and
beautifully fin-
ished frame, is
still supreme.
For Superheter-
odynes, Neutro-
dynes and other
types of loop
sets—the loop that is an ornament to
any Radio installation.

Price—$25.00

Send for new pricelist RB of TOBE
Filter, Bi-Pass and Hi voltage Power
Pack Type Condensers—TOBE Vac-
uum “TIPON™ Leaks and TOBE
“VERITAS" Hi-Current Resistors.

The TOBE DTW LOOP

THE VAN HORNE CO., INC. *
1104 CENTER STREET FRANKLIN, OHIO

\ i a Jitly-anywhere

HEPUT UP-CHANGE-OR TA%E DOWN

Satisfaction Guaranteed

As easily as setting up a “loop” now

s > you can have
a 100% efficient QUTSIDE aerial—anywhere! No
holes to .dnll—no delay—no tangling. Lead the
Reel Aerial antenna in under or over window or

door, which can then be closed tight without harm
to wire,

Tobe Deutschmann Co.
Engineers and Manufacturers of
Technical Apparatus
Cambridge Mass.

.Take your set with you to friends’ homes—or on
trips. Use for demonstrating, experimenting, and
as permanent aenal. Can also be used indoors.
Mail coupon if dealer cannot supply you.

H.ERE’s 100 feet of }{ in. wide FLAT bare copper
wire, with insulator on outer end. reeled up in a
haquomely nickled metal case, 414 in. diameter.
Weighs only 2t ounces. Fits pocket. Unreel as
long an aerial as desired, place case on or near set,
insert plug on cable in center hole—attach other
end of cable to set—and tune 'em

o HHAH BN e

I
__l

This is a good time lo subscribe for
RADIO BROADCAST
Through your dealer or direct, by the year only $4.00
DOUBLEDAY, PAGE & CO. GARDEN CITY, NEW YORK

Unsurpassed Permanent Aerlul!  Reel
A g d Aerial antenna has same inductance value
in. Unused portion in case | as stranded copper wire. Being flat,
does not cause dead-end loss- [ smooth, and easy to take down, it is easily
es. When through if desired, | cleaned.

Iy

reel in like a_tape measure,
No tangling. Provides a 100% efficient DEALERS!
aerial in a few moments—any time, -
any place—indoors, outdoors. JOBBERS!
Write for attractive

plied lor proposition. Ugc
[ GET Reel Aerials in
For indoor aer- making trial dem-
jals—can be put up ONE! onstrations. Sell

Reel Acrials forin-
door aerials, port-
able setstotravelers
and tourists, to ex-
perimenters and to
people desiring
highly efiicient per-
manent aerials.

around walls or reeled
out on floor

Get the lowest rock-bottom prides
on radio_parts, sets, kits. New free
Radio Catalog and Guide brimfil
of standard, reliable, guaranteed
goods. 164 Dages of latest hook-ups

Illustration

Actual size of Case 414
in. diameter.

For use in halls, theatres,
laboratories, schools, clubs, = |

and illustrations. Be sure to get on trains, at fairs, ctc. = Insulator w»
this thrifty book before you buy. | Fmmmm—m————— B R
&)l?u;ss m::,%{, 1nag'mll]l;ﬁoc|;:t. aSas\ét;f %@@ i i Send No Money—Jnst Mull Conpon
Also Dslease include name olf I{Jag‘i)s = }IIIA}\‘KF\E“R#TO (‘O.D g BlgSIOIII( ofh;lm;koyo
b end letter or posta ghtnlug Rod Co. ept. 5 Cedur Raplds, Town,
tt:: newest 1927 editiopn Experlmenters, Englncers! At- . .
; . S g tach Reel Aerial insulator to a pole ShnR mc—gn 6'016' MIONIE'Y BACK GUA’RAlNTEE—onc
and push pole into ground. Brin Reel Acrial C. O.D. 1 will pay postman §5 plus few cents
THE B RAW| K COMPANY antelr:na ixrx’to house.grBy changing postage (postage prepaid when money accompanies order).
E distance and locations of pole, and
540-549 Monroe St., Chicago, U. 8. A. recling antenna in or out, you can NAME
: vary antenna as desired. ADDRESS

% Examined and approved by Rapio Broapcast %
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For Separating
Stations

The Pacent TRUE Straight Line
Frequency Condensers

Have No Equal
YOU can be absolutely

sure of perfect straight
line frequency operation
with wide accurate spacing
of stations when a Pacent
Condenser is installed in
your set.

From start to finish,every
part of these compact,sturdy
precision instruments was
especially designed and con-
structed for true straight
line frequency operation.

17 plates .00035, Mfd. Max 53.50
Cat. No. 251B. Price

23 plates .ooo5 Mfd. Max § 4.50
Cat. No. 251C. Price

Ask your dealer or awrite us direct
about these and other Pacent
Radio essentials

PACENT ELECTRIC CO., Inc.
91 SEVENTH AVE., NEW YORK CITY

Canadian Licensed Manufacturer:
White Radio Limited, Hamilton, Ont.

Manufacturing Licensees for Great Britian and Ireland

Igranic Electric Co., Ltd., London
and Bedford, England

Will Positively Give You
Better Radio Reception

Majestic B-Current Supply

delivers pure direct current—From your light socket

Majestic Standard—B
Capacity seven tubes or six plus one power tube. 45
milliamperes at 135 volts. $32.50
Majestic Super—B
Capacity | to 12 tubes, including the use of power
tubes. 45 milliamperes at 150 volts. $35.00
Majestic Master—B

For Radiola 25, 28 and 30 and Super heterodynes.
Operates all power tubes. Rating 60 milliamperes at
150 volts. $42.50

Better Reception . . Nohum. Superior to any
source of power.

qM Maximum and unvarying

Dependablhty ® ° * power always available.

F]exibility ...... Voltage can be accurately

adjusted to meet varying
conditions in every city—
and on any set.
4N No acid or liquids,
Durability . . . ... Nee R ST
Filament to burn out.

Low first cost. Cheapest
Economy ....... and best form of “B”

Power. Average cost, |

* cent for 10 hours.

GRIGSBY--GRUNOW--HINDS-CO.
4570 ARMITAGE AVE., CHICAGO, ILL.

Pacent

RADIO ESSENTIALS

% Examined and approved by Rapio Broabcast %

Make any Good Receiver
* BETTER

C.E.MFG.CO.
Providence

for Big

Dealers jump at thislive line of radios and accessories,
including Bremer Tully, Balkite, All American, G. E.
Tangar, Thorola, Majestic, Utah, R. C. A.Tubes, nationally
advertised parts, batteries, chargers, ete. Send for catalog
and attractive dealer’s proposition. Exclusive territories to
responsible dealers. Wholesale only. Quick sales and splen-
did profits assured. Don’t pass this up. Write today.

EW ENGLAND MILLS COMPANY

Distributors of Nationally Advertised Radio Lines

Dept. 91A 855 Washington Blvd. Chicago, 1.

= Radio Engineers

Types to fit all
manufacturers
mountings

hY *
KROBLRAK
Wire Wound 10 Watt
RESISTANCES

for “B’’ ELIMINATOR
and C W TRANSMITTER

Sizes up to 10,000 ohms—$ 1,
25,000—$1.25, 50,000—$1.50

Also
VARIABLE LEAK
Over a Million in Use
Write for Hook-up Booklet

Manufacturers—Write for quotations
Jobbers and Dealers—Write for discounts.

| C.E.MOUONTFORD|

1467 Greenwich St. New York City (

List Price

S50c¢c

WWWwW.americanradiohistarv.com
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KESTER
RudisSOLDE

is Safe and Simple

Sure
Approved by

A Genuine Solder

CETITTELTATII i

CHICAGO SOLDER COMPANY

14222 WrightwoodAve., Chicago,_U. S.A.

Originators and
World’s Largest Manufacturers of |
ll Self Fluxing Solder l||

LTI

1 s

I

=

h YOUR DEALER
l CAN SUPPLY YOU

-

|
Id

llll'"mu '-L 'i"l il

upio [EE3
AMPLIFICATION

The four types thoroughly explained
mn a fully illustrated booklet 9 x 127,

This book will be sent to you absolutely
FREE if you will send me s'x cents in stamps
to cover cost of handling and postage.

W. McMANN
64 Church St. Dept. R.B. New York City
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Sheet Copper
for
Shielding

Shielding

Prevents aerial radia-
tion and feedback.

Insulates against in-
terference from adjoin-
ing circuits.

Improves efficiency,
selectivity and tone
quality.

USE SHEET COPPER
because it combines low
resistance with easy work-
ing qualities.

COPPER (o BRASS
RESEARCH ASSOCIATION
25 Broadway — New York

- -.-.-...-.-.-.-.-I.I.......I..-.....-..Inl. .'.-.

-

Resistance-Coupled

- ERFECT AUDIO AMPLIFIER

"I.I.I.....I.I.I.

Provides andio amplification N
with minimum distortion. Bradleyunit
molded resistors used In the Bradiey-Amplifier

AlenBadley Co. 3
"
"

Electric Controlling Apparatus
278 Greenfield Avenue

%.I.I.-.%-I-I-l.

Milwaukee, Wis.

"
.-.......-....-.‘..-!---.%
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See that rubber jacket about to de-

!| scend on the “howler’”’? Once this “howl
| absorber” slips over a tube the howl
[  stops for once and all!

No more ruined reception. The thick
shield of live rubber effectually soaks up
the trouble-making vibration.

You can get 1t for every size tube!
! Just ask your dealer, or write.
| Sole Selling Agents for the U. S. A.

; SPARTAN ELECTRIC CORPORATION
350 West 34th Street New York City

Manufactured in the U. S. 4. by
SCIENTIFIC PRODUCTS, CANADA, LTD.

N

Price 75¢
*
Ask for |
McDonald Howl |

Arrester l

. P._--__:_ —
\
|

e

PRECISION
ARBORPHONE
g \_ PRODUCTS

©

i
=

(&
=

Exquisite beauty of
cabinet design is excelled
only by superior perform-
ance on all wave lengths

&600.0

Add 35 in Racky Mowntain and Pacsfic Coast Stutes

CTS CO.

PRECI
S

Ann Arbor, Mich.

313 South

Nowsent Fauisr Repeesemonsis
SANTORD BROS.

© 30 W. Walton Place
cHICAGO - L.

% Examined and approved by Rapio BroADCAST %
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Gem ‘Tubes

$100

THE BIGGEST DOLLAR’S
IWORTH IN RADIO!

The Perfect tone and clearer powerful
volume of Gem radio tubes makes
them indeed worthy of their name.

EQUIP YOUR SET WITH
GEM TUBES

Why pay more?—Gem Tubes are
built to give greater distance, clearer |
volume and finer tone. Every tube

guaranteed to give satisfaction.

X201A

X171A

A COMPLETE LINE OF
I RADIO TUBES ﬁ

There’s a Gem for every Radio Re-
ceiver and every Radio Need.

Gem Dollar Line :
201A 199
199A X199

GEM POWER TUBES
at Popular Prices

200A 120 112 Adapter
[13
112 171 171
216B 210 213 '
12 120A 202 : |

: MU-X 29199 Dry Cell
| MU-X 30306 Wet Cell

| Write for information about our Special
Kit that settles tube problems

Ask your dealer to supply you

GEM TUBE COMPANY
16 Hudson St. New York City

108 W. Lake St., Chicago, Ill.
l Lafayette Building, Detrost, Mich.

AMPERITE has been
universally adopted by all
leading engineersandset-
builders; accepted as
standard in every popu-
lar circuit.

Eliminateshandrheostats.
Simplifies wiring,

FREE—Sendfor‘‘The Radiall
Book’’, containing the latest
popularhook-upsand construc«
tion data, to Dept. R.B.-11

~“FRadiall Company~

S0 FRANKLIN ST.,NEW YORK

Complete

PERITE

REG. U.S. PAT OFF

Jhe "SELF-ADJUSTING"” Rheostat

RADIO PANELS

OF GENUINE BAKELITE

Cut, d.illed and engraved to order. Send rough sketch

for estimate. Our New Catalog on_ Panels, Tubes and

Rods—all of genuine Bakelite—mailed on request.
STARRETT MFG. CO.

521 S. Green Street Chicago, III.

CHICAGO

RADIO
BATTERIES

Solid One
Piece Rubber

Containers

¥
GUARANTEED FOR 2 YEARS
FAMOUS 5 it thd o ving depends:

bility Chlcago Batteries offer the Radlo fan an “A’
Power that is backed by years of experience and master
workmanship with the finest materials available. En-
dorsed and approved by leading Radio and Automotive
authorities. Chicago Batteries in their new non-leak,
solid rubber cases represent an amazing value at lowest
cost.

PRICES RADIO BATTERIES
Solid Rubber Cases

6 volts, 100 amps. ...$ 8.29
6 volts, 120 amps. .. 10.29
6 volts, 140 amps. .. 12.45

SAVE MONEY—ORDER DIRECT

Buy Chicago Batteries direct from the manufacturer.
Batteries shipped same dav order is received. Express
C O D or 3% discount cash with order.

MOGUL ELECTRIC LABS.
1206 So. Peoria St. Chicago,llIL

| — —

% Examined and approved by Rapto BroADCAST %k
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a nd,B lue
Matched
PowerTubes

The Newest “Product

of the manufacturers
of the largest line

of RADIO TUBES in the world!

TO ADD 3 stages of amplification
to any set, take one minute to
make one single connection with the
most amazing of all radio improve-
ments—the Sonatron Amplifier! It
will give you a new conception of
tonal purity, and bring in distant sta-
tions with real volume and absolutely
no distortion. Identify it by its Red,
White and Blue tubes. See it at your
dealer's—or write the nearest Sona-
tron branch.

May even be used on crystal sets,
Also furnished for dry ccll sets.

Sonatrontype 200-A
—Power Detector
Replaces the old
style 201-A and 200
and doubles voluma
and distance. One
of Sonatron’s 25
distinct tube types,

Sonatrontype171-A
—vaerAmpllﬁer
laces any 201-A

out re-wiring.
Used in last audio
stage, its low im-
edance matches

oud speaker, elimi-
nating distortion.

Sonatron offers 25 distinct types of radio
tubes—the largest line in the world! And
each tube is carefully adapted to the par-
ticular work it is intended for—that means
amazing results—a new standard of recep-
tion! Your dealer has the Sonatron line
or get in touch with the nearesr
Sonatron branch.

SONATRON TUBE COMPANY
Chicago, New York, Newsrk. N, J., Detrolt
Windeor, Ont., Can.
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Guessing—

if you do not control your filament voltage by the use of a voltmeter.

No. 135-C

Improve your reception and prolong the life of your tubes by
using a Jewell 135-A or 135-C portable voltmeter. Send for cir-
culars Nos. 1015 and 1016.

OUR NEW 32-PAGE RADIO CATALOG
No. 15-C is just off the press

i f shuts off

or tul' ns on 1650 Walnut Street Chicago

JEWELL ELECTRICAL INSTRUMENT CO.

27 Years Making Good Instruments

o RlCKGL:R .
7hl.f ® |o KELFORD s Amplifier

Improves Tone e

Increases Volume

_ 9 e e
=" £ I s Perfect Clarity

Bakelite form with all connections and wiring concealed. Completely
equipped with resistances and condensers: all metal parts highly nickel

Automaticall plated. Equipped with the famous Kelford “Cushing” Sockets. Can
Y be used with all circuits to increase volume and clarity.
FIS new Gevice 'miakes The & Write for Circular on Amplification

A Battery switch on the receiv- The American Specialty Co. Bridgeport, Conn.
ing set automatically turn on and
off, either or both the Trickle
Charger and B Eliminator as re-

quired. iy 5 Don’t Neglect
and it’s yours  F this Vital

for $2. 00 % Point
Model 13, list price $2.00 operates Of
with 8o percent of the existing re-
ceiving sets. However, for sets Con tac t'

using Type 199 Tubes, Model 14,
list price $2.50 is required.

Buy from your radio dealer. If
he does not have it, order direct
from us, giving name of dealer.

FEW spare moments, a screw driver and

THE RELIABLE PARTS MANU- you have a sure, perfect connection between
e Eﬁi{g&iyc C%ll\:lvl:{:xl:fiYOhio your aerial and lead-in wire. No noise, no solder-

ing, no loss of “distance” due to swinging aerial

R E L I A B L E or corrosion. Tip-Top cannot work loose. 25¢

q uto atic * Jobbers and Dealers Write Us! Eliminates
m Antenna
JAMES F. DOOLAN MFG. CORP. .
Power Control 36.42 West 47th St.  New York, N. Y. e

Switch

% Examined and approved by Rapio Broapcast ¥
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The Popular Kit Panels

FORMICA panels in gloss black finish Veri Chromed in Gold are the popular
panels for kits that are offered by leading manufacturers: Bremer Tully Coun-
terphase; Browning Drake National; General Radio Universal; Victoreen Super-
heterodyne; Madison Moore Superheterodyne; Camfield Duoformer; Aerodyne
Five Tube; St. James 8 Tube, Karas, front and sub panel; and Infradyne.

The FORMICA INSULATION COMPANY

4628 SPRING GROVE AVENUE

Hear the FORMICA
Orchestra Tuesday
evenings from 9 to 10

over station WLW

SHEETS

ORMICA

Made from Anhydrous Bakelite Resins

*

Build Iﬁe New
Henry-Lyford
Receiver

It has been approved and endorsed by

RADIO NEWS
RADIO
RADIO AGE
POPULAR RADIO
CITIZENS CALL BOOK
RADIO REVIEW

¥
and numerous other publications |

Build this set and have the satisfaction of making
the best and latest receiver. It’s the out-

standing circuit of the year. |
Complete parts

carefully boxed $ 69.50

and fully guaranteed

Further information upon request

We are Headquarters for the NEW

S-M-SIX

Parts for this new improved receiver

Complete $95.00
DEALERS . Vritefor ~CATALOG

new wholesale

HEINS & BOLET

—_SHIELDED — |

Radio and Electric Supply Corporation
44 Park Place New Yorkj

CINCINNATI, OHIO

Formica has a
Complete Service on
Insulating Panels
and Parts for Radio
Manufacturers

TUBES RODS

A Two Year Subscription Saves You Two Dollars

It saves you the bother of renewing next year.
It is the most economical way to subscribe.
of four when sending your check or money order. Try it for two years. Form the habit!

RADIO BROADCAST

You simply write six dollars instead

Garden City, N. Y.

wany A
e,

“B” Power with
:World Radio Storage "B’ Battery,

Lasts Indefinitely —Pays for Itself

Dependable. Quiet’'B’’ power, elear without ‘‘hum.

Eeonomy you have never before thought possible.

Convenience. Qutstanding performance. Recharged

for almost nothing. Solid rubber case insures against

leakage or aeid. Extra heavy glass jars. Heavy rug-

ed plates. Approved and listed as standard by Pop.

Hudlo Laberatories, Pop. Sci. lnat. Standards, Rauio Nows Lab.,
Lefax, Inc., nnd other Kandin authorftiea.

Extra Offer: 4 Batterios in series (96 Volts) $10.50.

SEND NO MONEY { just state number cf batteries

« wanted and we will ship rame

dny order {u recelved. Pay cxpronsman_ofter examining bintterten.

por cent discount for cnsh qu, otdor. Send your order today—NOW1

% WORLD BATTERY COMPANY
1219 So. Wabash Ave. Dept. 78, Chicago, Il
Makara of tho Famoun World Radio ‘' A’’ Storage Battery
Prioca: G-volt, 100 Amp. $10.60; 120 Amp. §12-60; 140 Amb. $18.25.
Al cquipped with Solid Rubber Case.

World

STORAGE BATTERIES

-~ WON > WJS = KHS <K

Set your Radio Dialn for
the {mw 1000- walt Wortd
Stornge Rattery Station,
WSHS. Chicago. Always
aomothing Intereating.

0 x KIAF - WIY.FKOP]

At B Batfery
Charger ONLY

SATISFACTION GUARANTEED
) Charges any type of
storage A or B battery
using a few cents worth
of ordinary house cur-
rent, either alternating

or direct. Cannot in-
jure battery. Complete
directions  enclosed.

Anyone can operate.
No expensive “‘extras”
to buy. Why pay 10.00
to $15.00 for a charger when you can get this
splendid GUARANTEED R. B. Charger by
mailing us two dollars (bills, money order,
check or stamps) plus ten cents in stamps or
coin to pay mailing costs. Charger will be
sent postpaid. 1f you are not satisfied, return
within five days and we will refund your

money. Order at once—TODAY.

R. B. SPECIALTY COMPANY
Dept. C-3, 308 East Third St., Cincinnati, Ohio

% Examined and approved by Rapio Broabcast ¥
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—~
COMPLETE

WITH TUBE

§25.00

GEORGE ELECTRIC COMPANY

“B POWER UNIT”

TYPE “M”

Delivers the propervoltage at all timeswith-
out a trace of a hum. Sturdily constructed
to last as long as the best radio set. Its fine
appearance will add to the beauty of your
recelver.

A full wave rectifier tube is used—no filament to
burn out. Three taps with two variable resistances per-

mit complete control of both detector and amiplifier
voltages up to 180 volts. This gives ample power for

any set on the market,
A George Electric Company “B” POWER UNIT”

will remove all your “B” worries.
LOWER PRICE HIGHER QUALITY
POSITIVE GUARANTEE

Sold direct from the factory to vou, or through our
autborized representatives. Write for complete informa-
tion. Shipped prepaid on receipt of $25.00 or C. O. D.
$25.00 plus postage,

GEORGE ELECTRIC COMPANY

751 Carleton Ave. St. Paul, Minn,
k Representatioes Wanted J
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The New 6-Tube '
ELKAY %

Ahead of its time!

Takes any combination of tubes;
new tubes can always be intro-
duced without change of wiring.
It embodies the Donle Truphonic
Audio Amplification, and the El-
kay Synauto R. F., giving it won-
derful tone and uniform amplifi-
cation from 200 to 3§80 meters.
Completely shielded. Neat panel
with Uni-Control—the flexibility
of 3 dials at your finger tips. In
brown antique, Duco-finished
mahogany cabinet, $125. (Exclu-
sive franchise to the Trade).

The Langbein-Kaufman Radio Co.

Dept. R
62 Franklin Street, New Haven, Conn.

ELIMINATE ALL BATTERIES

Run ANY set. ANY number of ANY type tubes from
110 volt A. C. Ne¢ hum. Easily done with NEW
TYPE ELIMINATOR quickly made for few dollars
from STANDARD parts. No liquid. No salts. NO
TRICKLE CHARGER! No battery of any kind.
Gives perfect “A” and “B” current in any quantity.
Nothing like it. Dollar bill brings detailed blue prints
and instructions that assure perfect results.

J. M. MULLEN, Consult. Eng.
Lab. B, 6549 N. Washtenaw Ave. Chicago, 111

. “Built Better”

FIXED
CONDENSERS

are Specified in
LC~27 by L. M. Cockaday

Diamond of the Ait ‘“ Herman Bernard
Jo be announced soon(?) « John Rider
Raytheon “B"” Eliminator ¢ Raytheon Mfg. Co.
Ultradyne “ R. E. Lacault
Jobe announced soon(?) *, R. E. Lacault

AEROVOX fixed condensers have been approved
by M. I. T. and Yale Universities.

AEROVOX WIRELESS CORP.
489-491-493 Broome Street, New York

¥ ORDEN-HAUCK-Tre.

r AHILADELPHIA ©F 878

\'(7?{{[{(I¢')L\' 7 l[w I‘H'(/-/‘IL‘SI (/r(ll{('
Rewlter Apparatuginhe world

A New and -Advanced
Model—

Norden-
Super-10

Highest Class Receiver in the
World

Panel Size: 36"'x9"'x1-4"

Welght: 55 lbs.

HE NORDEN-HAUCK SUPER-10 is an entirely new and
advanced desigrn. of Receiver, representing what we believe
to be the finest expression of Modern Radio Research
Engineering. It is the product of years of experience devoted
exclusively to the attainment of an ideal Broadcast Receiver—
regardless of cost.
Results obtained in every respect will upset all your previous
ideas of good radio reception.
Here are only a few of the host of features that place the
NORDEN-HAUCK SUPER-10 far in advance of competition:

—10 tubes employed to give perfect reproduction with unlimited
range and volume power.

—Super selectivity on all wave lengths.

—Built to Navy Standards.

—Wide wave length range without change of coils, etec.
(Adaptable 35 meters to 3600 meters if desired.)

—Use Loop or Antenna. .
—Simple to operate, having only two major tuning controls.
~—No Harmonics. Signals are received only at one point.

—Special Power Audio Amplifier, operating any loudspeaker and
eliminates necessity of external amplifier.
—Can be operated directly from house current if used with

NORDEN-HAUCK POWER UNIT AB-2.

The NORDEN-HAUCK SUPER-10 is available completely con-
structed and laboratory tested, or we shall be glad to supply the
complete engineering data, construction blue prints, etc., for those
desiring to build their own receiver.

TEAR OPP AND MAIL TODAY

Upon Request A complete catalog,

attractively illus-
trated, will be gladly mailed without charge,
or full size constructional blue prints, show-
ing all electrical and mechanical data, will Gentlemen:—
be promptly mailed postpaid upon receipt [ Please send me without cost or obliga-
of $2.00 tion on my part, attractive illustrated
Write, Telegraph or Cable Direct to literature describing the new Norden-
Hauck Super-10.

NORDEN-HAUCK, Inc.
Philadelphia, U. S. A,

[0 I enclose $2.00 for which please send
NORDEN - HAUCK me, postpaid, complete full size construc-
Incorporated tional drawings and all data for building
* ENG!NEERS the Super-10.
MARINE BUILDING Name

Philadelphia, U. s. A. Address.

% Examined and approved by Rapio BROADCAST %
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30 Days Free!

SEND COI.IPON FOR AMAZING SPECIAL OFFER!

l9 offeP is made to prospsctive buyers
b famouu big Radio Cnrporatlon. one of Amerl‘t':a's
oldest rellable manutacturers of fine sets—seventh
successful year, Many satls(led users in_ every
atate. Postal or brings t Yy of near.
by users and proot Miraco’s outperform sets coste
ing up to 4 times as much.. .Very easy to operate

BEAUTIFUL~ BlG~POWERI-‘blul‘I£
elecme MRACOW

- Ue report Miraco Radioa get progravs Coast to Caast, efas Can.

28 n‘ ada, Cobeand Mexxcn. nud d clear nn epeaker: nntperform $100 tn '$200 sets.

ONE DIAL L} 8oma have heard Europe, Amenca. Don’tconfose Miracuwith smallcheap sets.

Biiyto oo ke ond Long_{gs it ot b OphaRLictive: CREAREEE MRS ng WOHY
0] ean! ets, 4o

De'ﬂorm ilke 2 $200 QOnly One Dlal ~ Every Miraco comes cnmpletely assemhled, rigidly te‘fud amei fully mn tacd:

Usersreport:
: : s“}:}‘é';'}ég’n'sf" (opeciL Our Factory Prices Save You Up to 1/,!
o Lo PRICES SEND NO MONEY' ,’;;‘:,‘L‘.’,"m"';:‘e‘“ goas
% y 75
gas de on sets, epeakers, tubes, batterles — write for 49_
AMAZING OFFEE, Ultea-6 (aot illng.) i3 marvel-

.ousvaluema big Guaranteed 6-tube, 3-dial set: Retail List

COAST TO COAST RECEETION “
veritied by Mirac users

Re rts from nsers everywhere leave littl { to add.
pect E-Z Battery Czhles; featurea (ton Thg:e are only a few of the manyanzl our Flle:r::d wzl’nch
nnmernn- tomention)ofhurh-pncod sets. we receive daily. Send coupon for plenty of additinnal

end fol *Price proof, testimony of nearby users aud SPECIAL OFFER

“*UNITUNE* SEPARATES CHI-INEW YORK LOGS 163 STATIONS Buf- {ar puperior tomost radios costi eat
CAGO LOCALS. Chicago. With 4sta-|alo, N. Y, I received 2LO London, 11:05| deal more. All stations come in loud and
:).:::flg:gaadncoa&tel?% é:s;lsntlban aénklle away. onuMguday nuiht hut té:ere wals 80 rlnulc clear nnthe loud speaker. James Tulhs
ne an eep sep- | interference it was not yery p! aln also
arated as high as 16_Chicago stations on| |, ed 163 stat; Sy nada.| QUTPERFORMS 6 AND 8 TUBE SETS.
your *'Unitune-6'*. Even during thesum- Subiah edu3q:rof‘%/'lnl'a‘cl:> NurmanW lves.'?buncanewlle Pa. | don’t #

mer 1 frequently got station N think there is a hetter re- =
loud on speaker as‘i’ar aws as’czll?rﬁ:g gs?x&s#ﬂs;ﬁ?g?ﬁ;gg:kg,'ﬂﬁl? ct,he °M°' ”'"zs“set made than a
Jersey, New Orleans ani many others. | Miraco5 wehave often heardMexico Gity, iraco-b. Stations received
With the single dial I switch rum one|Porto Rico, Miami, Florida, Ottawa, Gan-'{/ <} 30 KFI, Lo 1
tol another statiod in an instant. The|ada and Vancouver, B. C., Canada and all Cahfurma—dlstaa congze;gb
Selectivity is ama zing, the set isa heauty along the Pacific Coast, All the ahove $12- miles, 1 got thi )
an: e tone n:x W. H. Schaeffer. |tions on the speaker. Have also heas speaker ?a n, w‘g thers
COAST T0 CORST THROUGH LBCALS |ma Bary. Sonth America, H. 1, Schmidt. 5 Tt Rot Tt il Eaners
‘Omaba, Nebraska. Mir- | TONE,. VOLUME, BISTANCE. Elbing, couldn't get it withband8
8cois a wonder for dis-|Kans. We like our Miraco fine especially Flae, Guba, Neb. and heard Can.. Coln.,
tance, volume, tone. We because of its yolume, tone and its free- ¢ 5’ Fowke and many nther states.
have 6 local hroadcast. dom from howling. Although 1 do not try A
ingstationshere andshe [nuch for istance we recelved programs CALIFORNIA HEARS PENNA. ON THE
e from Qakland, C al + Los Angeles, New SPEAKER. San Rafael, Calif, | have
g York, Miami and H avaua In my. opmnon purcbased three nf your sets and will
¢ brings them from coast jt's the hest ever. Mrs -Regi glve you an idea of what the Miraco-5
A to coast. No truuble at MIRACO EQUALS 5240 SET. Ouaka oes out here. 1 have logged 85stations.
7 H. N. D. Miraco works fine. Selective and which I can get uesrly any time I try,
EATS DTHERS FOR SELECTIVITV. pienty of volnme. Stations Ioif in- MeXIco Clty oo the South toCFCN Cal-
Cleveland, O. Have heen up against|clude Winnipeg, Canada: PWX, avana, gary Canada, on the North, with l’-lono-
some pretty good radio men with other Cuba; and CYL, |Mexico City. Mexi ufo the West and E. Pl Pa.,
sets and thisreceiver has them g Have beard quite 3 few sets, one COSUDE[the East. All on Joud lpeaker, clear and
énselect:v:t}i,vvo"lumeandrab!inzetltbast outE as mughtas sczéalo bat can’t see where it plam Roy har
one gevera e were able to cut out isanybetter.Clar- [~mipv
WTAM (powerfullocal station)in3points, rence Rusch. N.;:)?,wpsa{ RAD]B(I)"CO%I:ERATI?NOF;‘Ioneer Bmlders oTSets
HOROLULUYS Tahgsn exomiowa. SopERInR 16 | UT GRLICATION, "send Treo literature, AMAZING
' (]
tAnthou Iowka dHere atl;ae sr;’)me ofﬁ%\e :ata- T I SPECIAL OFFER, teatimony of users, eto.
10Ns we picked up on e MIraco unday | .
gan %(Ad\;)(e)t;eenll?i an}g P'MWKLAOQ S:{.giertaml er!miloy("::\lxg l NAME:
on onolulu lawal n raco esults
Juan, P. R. and a station_in Ireland; |equal to any radio

coaid mot get eall lettor Jobn Bah.| Toorer heard ang | ADDRESE:
LEARN THE CODE AT HOME with the OMNIGRAPH

“Just Listen —The Omni- THEOMNIGRAPH Automstic Trsnsmitter will tesch you hoth the Wireless snd Morse Codes—rlght
graph will do the teaching” D your own home—quickly, essily and inexpensively. Connected with Buzzer, Buzzerand Phone
or to Sounder, it will send you unlimited messages. st sny speed, from 5 to 50 words a minute.

THE OMNIGRAPH isnot sn experiment. For more then 15 years, it has heen sold sll over the world
with a money hack gusrantee. The OMNIGRAPH is used hy several Depts. nf the U. 8. Govt.—in fsct,
the Dept. of Commerce uses the OMNIGR AT H to test sll spplicants spplying for s Redio license. The
OMNIGRAPPH hss heen successfully sdopted hy the leading Universities, Colleges snd Rsdio Schools.

Send for FREE Catalogue descrlbing three models. DO IT TO-DAY.
THE OMNIGRAPH MFG. CO., 13K Hudson St.,, New York City

If you own a Radio Phone set and don’t know the code—you are missing most of the fun

nwer nncen t.han

or:
Bakellte elo i nnels. dials beantifully
ﬁnlshedmwglggetomatc !m hinets: C on-

Order your copy of Radio Broadcast from your
news dealer or radio store. Make sure that he
reserves a copy for you each month. If your
favorite radio store does not stock the magazine
write us giving name of radio dealer and address.

SIS AWEEK

BUILDING RADIO SETS$ |

InYourSpare‘ Oc
Time - ﬁ‘

Join the Radio Association of America.
Learn how to build and repair sets. The
Association will crain you—start you out in
business, if you wish. Be the radio “‘doctor”’

* of your community. $3 an hour upwards

LIMITED
TIME OFFER!

For a limited time only, genuine
World Storage Batteries can be

gotten at actual cost, Every § 2.Year easily made.
gent((l)f proﬁt has b(}er}l?uttgut Gu;rantee EARNS $500 IN SPARE HOURS
g!"gogn?zratt?oneeg)ug;rdt“rin‘:;c t}l;g Bond “I have at last found myselif,” writes Lyle
slack season. Prices below are in Writing i‘;‘ggk ov%f";gz)%’ ,,leé . ne:lE}i?}Ylgr allr?c:c(lll}:
lozvvest;&rhhlstogy. i n Approved ester, N. Y., writés, o have made over

et ey L and Listed az $50 a week in my spare time.”” O bers
known for dependable, long Standard a weex 1n my Sp: ur membcer:
wearing performance' Solid tandar are starting radio stores, increasing their
Rubber Case prevent.a acid by Lfad’qe salaries, securing better positions, passing
and Jeakage Authorities radio operator €xaminations, earning big

Se ; .No Money' ilgcludirLgbRndio money in spare time.

n H ews Laborator-
Just state battery wanted and we | ies, Popular Sci- JOIN ASSOCIATION NOWI
will ship same day order is received, ence lInstitute of Are you interested in radio for pleasure or
by Express C.0.D. 85“0}”‘:," e 1 f;:a‘;%ﬁgsm*;%l;g: Froht’ Join now because we have a Special
caan o Foll wiih order. Send your | Lories Radio s et Cniy Nl e, ot
- roacdcas aDo~
ordeginowsdad “e'n%%uzng,ldc :{, ratories, Radio 1n memberships acceptable. Write now for details
teries at actual manufa g co Lok
WORLD BATTERY COMPANY The Home, and —before it is too late.
1219 So. Wabash Avenue ¥ Lefax, inc.
MAIL THIS COUPON

Dept. 24 Chicago, lil.

Sulld Rubber Caso Sulld Rubber Case
Radin Batterles Sct your Radlo Disl Auto Satterles 1 Radlo Assaclntlon of Amerlen, ]

N S S SN S S SN N SN SN S e

6-Volt, ‘100 5Ampere« (r\;l;:he ngv‘v::lloféﬂé 6 - Volt‘w 1510- Plate i Dept. B-11, 4518 Knvenswanl Ave., Clileago,
6-Volt, 120 Amperea [T h’ryci‘i:“i':o" 8- Volts.lz.lr;"l,- Platc 1 1$f:n](l1 we details of your $peclal Kadio Associntion Member. |
" N ship I'lan.
Interentini pro- ¢ 7. P,
0-Volt, ‘“30 zAbmperes grama every olght. 12~ vnl“iﬁ.zls histg 0] 1 S ———
N AIEESS o ereceectetecsseniisns sorsssenes -

KDKA WSBC - wEAF: KYW/' | R IS - -

% Examined and approved by Rapio BroapcAsT %
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The U. X.
Universal

60¢

AIRGAP SOCKETS

will rid your set of those squawks,
howls and frying noises, due to
socket capacity; they keep your
grids negative, stabilizing your
circuit causing tube to go into
oscillations more smoothly and not
“spill over’” until maximum re-
sults are obtained.

MIRGAP
SOCKET

They prevent closed circuit, ab-
sorptxon of current, 1ntercouphng
of circuits, feedback and unde-
sirable capac1ty, making your set
more stable, sharpening tuning
resulting in purer and clearer
tones with more volume on local
and distant stations.

Sent direct postpaid

if your Dealer can
not supply you.

*

AIRGAP

PRODUCTS CO.
11 Campbell St.
Newark N.J. THE 201A TYPE, 75¢

Why not subscribe to Radio
Broadcast? By the year only
$4.00; or two years, $6.00,
saving $2.40. Send direct to
Doubleday, Page & Company,
Garden City, New York.

Fahnestock Clips

RADIO’S GREATEST CONVENIENCE

Used by Manufacturers of Standard
Sets and Paris—and by Manufac-
turers of High Grade Wet and Dry
Batteries.

ALL GENUINE
FAHNESTOCK CLIPS

bear our imprint on the thuwmb piece
of the clip.

WORLD'S LARGEST MAKER OF CLIP
'TERMINALS

48 different sizes and styles to meet
all requirements.
Send for Catalog and Samples

FAHNESTOCK ELECT. CO.
L. L. City New York
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Make Sure They
Reflect Your Ability

The better the condensers you employ, the better
{lour construction job. Polymet fixed mica and

igh voltage condensers are built to help YOU
attain the perfect results which give complete
satisfaction.

Poly Fixed Mica

Condensers

Genuine Bakelite hous-
ing. One-piece lugsmean
perfectcontactand make
soldering easyand quick.
Individually tested. Ca-
pacitiesstamped,guaran-
teed accurate.

00015 to .01 Mfd.
25¢ to $1.00

Poly High Voltage

Condensers

Guaranteed 1000 V.
Breakdown Test!

Incorporate finest in-
sulating paper, best foil
and specially prepared
impregnating com-
pounds. Non-induc-
tive. High dielectric
resistance for long life.
Individual units or
blocks—fixed terminals
or flexible leads —in
cans orunmounted.

.1to 5. Mfd.
60c to $4.50

POLYMET

FYPASS CONDENSER

Raytheon Circuit
Condensers

Polymet’s special

POLYMET Raytheon Block

1.0CK CONDENSER
TYPE F 1060
CAP.-14,. MFD

Condensers have
passed the Ray-
theon Company’s
Laboratorytestswith
highrating. Use
them forbestresults.

Type F 1000,14 Mfd.
$9.50

Type F 1001, .1-C-.1
€ $2.00

Over 125 receiver and power unit manufacturers
specify Polymet Products as standard equipment.
THEY KNOWI Follow the lead of the manu-
facturers—specify Polymet Condensers. At good
dealers everywhere.

*

Polymet Manufacturing Corporation
599B Broadway . New York City

Write today for illustrated descriptions of all
Polymet Products. Sent FREE on request.

“World’s Largest Manufacturers of Radio Essentials’’

POLYMET
PRODUCTS

Fully Patented
Under Resonance

List Price $25%

(PATENTED)

The principle of RESO-
NANCE is the amplifi-
cation of sound waves by
concentration. Itisawell-
known fact that if two
phases of condensation of
a sound wave can be
made to travel together
the sound will be ampli-
fied four times. For four
phases the amplification
1s sixteen, etc.

In the RESONATA, a
portion of the sound
waves, instead of travel-
ing straight out, are de-
flected and led to travel
over a longer distance
(as shown in the above
diagram, point C.)

Thosewaveswhich travel
straight out, meet the de-
flected waves at a com-
mon point of concentra-
tion D, at or near the
outlet of the speaker, and
travel together as one
amplified wave.

A great volume of am-
plification is thereby
obtained with only a
moderate swing of the
diaphragm, thus elimina-
ting the greatest cause

Laboratories’ Patents

*

is not just another speaker, nor even
another good speaker. It isin a class
by itself—new in principle—revolu-
tionary in theory.

It reproduces with vivid naturalaess
the entire range of voice and instru-
ment—the low notes in their proper
proportion, the high notes in all their
delicacy and beauty.

The three foot horn with its shrill-
ness and distortion and the two foot
cone with its booming over-emphasis
of the low notes, sound false and
look ugly in comparison.

RESONATA employs the natural
principle of sound amplification—
RESONANCE. The principle by
which, in the human voice producing
mechanism, the weak vibrations of
the vocal chords are amplified to a
volume that can fill a large auditor-
ium far better than any horn or cone.

By followingthisprinciple closely
Dr. FLOYD S. MUCKEY

The Greatest Authority on Acoustics

Maj. HENRY G. OPDYCKE

The Foremost Vibration Engineer in this Country

have been able to perfect a repro-
ducer of a tone quality and volume
unequalled by any other speaker on
the market although measuring only
6x6x8 inches.

The RESONATA is made entirely
of bakelite, not easily breakable and
unaffected by weather conditions.

The diaphragm is conical in shape,
seamless and moulded of bakelite.006
of an inch in thickness. The lightness
of the diaphragm makes it sensitive
to the slightest vibration without
imposing any strain on the unit.

RESONATA CORPORATION OF AMERICA, Mifrs.

TECTRON RADIO CORPORATION

SOLE SALES AGENTS
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ALI-AMERICAN

TRADE MARK

(dnstant-B

Battery Eliminator

That is the judgment, without exception,
of radio experts and enthusiasts who have

Reproducer
' examined and tested these two fine units.

They mean bester reception. Both have a great deal to do with
finer tone-quality. You owe it to your own enjoyment of
radio, to know the facts about these fine-quality accessories.

ALL-AMERICAN ALL-AMERICAN

Reproducer Constant-B
For gurity of tone this handsome product is out- An attractive compact unit of silent efficiency
standing among reproducers. It combines ingen- —insures a dependable supply of uniform plate
iously all advantages of good cone-type reproducers current. Five output taps; negative, +45, +67,
—and the improved quality provided by a special +90, and a power tube tap adapt ‘‘Constant-B’*
sounding board and sounding chamber. A highly to all requirements. A ‘‘Detector’’ control pro-
sensitive unit which reproduces voice and instru- vides voltage variation between 10 to 6o volts.
ments naturally and clearly. Perfect uniformity is An “Amplifier’” control allows a variation of
maintained over the entire musical range, whether 10 to 120 volts on the intermediate tap, with-
amplifiers are turned to full volume, or down to a out affecting the go volts supplied to first audio
whisper. Absolute freedom from “‘inherent pitch’’ stage. A High-low switch adapts ““Constant-B"’
prevents low throaty tones or twangy nasal effects. to receivers of various current requirements.

Price $25.00 R Price $37.50 Ropbese Yo

New 1927 Radio Key Book %

Learn more about the fundamentals of radio. This #ew 48-page book contains an interesting
analysis of radio in language anyoae can understand—also complete constructional details of
the leading types of circuits. Sent for 1oc (coin or stamps) to pay for postage and mailing.

ALL-AMERICAN RADIO CORPORATION

4211 Belmont Avenue, Chicago, Illinois
OWNING AND OPERATING STATION WENR < 266 METERS

% Examined and approved by Rabpio Broancast %
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ONLY ONE DIAL TO TUNE

Wonderful offer direct from the factory! The world’s greatest radio.
A perfect working, single dial control, 7 tube receiver. And just to prove our claims, we will

Retail Price

S

Completely Assembled

Big Discounts

ship it to your homq for 30 days’ free trial. Test it under all conditions. Test it for distance, vol-
ume and tonal quality — and if you are not convinced that it is the best single dial set you ever
heard, return it to the factory. We don’t want your money unless you are completely satisfied.

0 6 L
BIG PROFITS =
s TJO AGENTS AND DEALERS

—_—

Our Agents and Dealers make big money
selling Metrodyne Sets. You can work all
or part time. Demonstrate the superiority
of Metrodynes right in your home. Metro-
dyne Radios have no competition. Lowest
wholesale prices. Demonstrating set on 30
days’ free trial. Greatest money-making
B opportunity. Send coupon below—or a let-
ﬁ ter— for our agent’s proposition.

111 O

10 0 O

A single dial control, 7 tube, tuned
radio frequency set. Approved by
America’s leading radio engineers. Designed
and built by radio experts. Only the highest
quality low loss parts are used. Magnificent,
two-tone walnut cabinet. Artistically gilded
genuine Bakelite panel, nickeled piano
hinge and cover support. All exposed metal
parts are beautifully finished in 24-k gold.

to Agents and Dealers

Metrodyne Super-Seven Radio

Easiest set to operate. Only one small
knob tunes in all stations. The dial is electric-
ally lighted so that you can log stations in the
dark. The volume control regulates the recep-
tion from a faint whisper to thunderous volume,
1,000 to 3,000 miles on loud speaker! The Met-
rodyne Super-Seven is a beautiful and efficient
receiver, and we are so sure that you will be
delighted with it, that we make this liberal
30 days’ Sree trial offer. You to be the judge.

3
Days®’ FREE Trial’

Metrodyne Super-Six

Another triumph in radio. Here’s the new 1927 model Metro-
dyne 6 tube long distance tuned radio frequency receiving set. Ap-
proved by leading radio engineers of America. Highest grade low
loss parts, completely assembled in a beautiful walnut cabinet.
Easy to operate. Dials easily logged. Tune in your favorite station
instantly on same dial readings every time. No guessing.

Mr. Howard, of Chicago, said: “While five Chicago broadeasting stations
were on the air I tuned in seventeen out-of-town stations, including New
York and San Francisco, on my loud speaker horn, very loud and clear, as
though they were all in Chicago.”

We are one of the pioneers of radio. The success of Metro-
dyne sets is due to our liberal 30 days?®free trial offer,

"6 |
Tube Set}

| 1850

RETAIL PRICE

MAIL THIS
COUPON
or send a postal or letter.Get our
proposition before buying a radio.
Deal direct with manufacturer—
Save Money.

*

Mail COUPON Below!

Let us send you proof of
Metrodyne quality

F. L. Warnock, Greentown, Ind., writes: “I received the Met-
rodyne in good shape and am more than pleased with it. Got
stations 2,000 miles away."’’

C. J. Walker, Mariposa, Callf., writes: “Received my Metro-
dyne Single Dial set O. K. I believe that these one-dial sets
are going to be excellent sellers. I had no trouble in tuniu;
in statiens enough to satisfy anyone, so you will please send
mie another set.”

Roy Bloch, San Franclsco, Callf., writes: ““Very often we
travel from New York to the Hawaiian Islands quickly —
from station to station—by means of the little tuning-knob
which operates the electrically-lighted dial. The Metrodyne
Single Dial Set is much easier to operate than any radio set
I've ever scen.”’

‘We will send you hundreds of similar letters from own-
ers who acclaim the Metrodyne as the greatest radio
set in the world. A postal, letter or the coupon brings
complete information, testimonials, wholesale prices,
and our liberal 30 days® free trial offer.

METRO ELECTRIC COMPANY
2161-71 N. California Ave., Deptes 128
Chicago, Illinois

Gentlemen:

[ ]

[ ]

]

]

]

= Send me full particulars about Metrodyne 6 tube
m and 7 tube sets and your 30 days’ free trial offer
]
]
n

Name

which gives you the opportunity of trying before buying. | . ; g Address.
]
METRO ELECTRIC COMPANY : :
pA o W B I/ you are interested in AGENT’S prop-
2161'71 N. California Ave, » Dept. 128 o Chlcago, Illinois 1 osition, place an “X” in the squarc w»
Y Examined and approved by Rapro Broapcast %
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The Masterplete

of Masterpieces:
; 2 it -
t

New and Improved

SASTI'IERH]E&

—the thing that makes
it wonderful is its tone
quality. The large cone
speaker has been designed
to exactly match Fresh-
man’s new QUALITY
radio receiver. This
special cone speaker easily
handles the full power
that this new set delivers.

T

Yet, in spite of its ability
to handle great volume,
when the power 1s re-
duced the softest and
mellowest tones come

2 | forth in a manner never
\ . 5 before achieved.
@& Model 6-F-lI
\ o Simplicity

Deaver and West

.« . ' Its ease of operation, with
HIS “Masterpiece of Masterpieces” startles its three distinct controls,
and surpasses all expectations. allows any novice to tune

It is the most perfect radio that has ever been de- in the station wanted day
signed. It is massive—it is beautiful. It is just after day at the same
what you want for your home. For no matter how points on the dials. This
exquisite your furnishings are, this artistic genuine eﬂ:1c1ent‘ means of oper-
mahogany uprlght console will lend additional ation eliminates the over-
beauty. And yet it is priced so moderately that lapping of wave lengths,

almost every family can easily afford to own one. which assufl:es dll)stmgt
separation of cne broad-
Genuine R C A Radiotrons casting station from the

are recommen led for use with Freshman Masterpiece Receivers.

others.
A special package containing —1 UX-112 power tube, 1 UX-200A
detector tube and 3 UX-201A amplifying tubes—matched and
tested for the set in which they are shipped is sold by Authorized
Freshman Dealers.

Sold on Convenient Terms
by Authorized Freshman Dealers

Write for our new bkooklet illus-
trating and describing the
entire line of Freshman
Masterpiece Receiv-

ers and other
apparatus.

Freshman Building, New York

CH.‘\S. FRESHMAN CO., Inc 2626 W. Washington Blvd., Chicago, Il

‘JheMost Perfectly Toned Radio Ever Produced

% Examined and approved by Rapio Broapcast

TIE COUNTRY LIFL PRISS, GARDLN CITY, NEW YORK
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